


By Popular Request-SUPERMARINE S6-B

TN RESPONSE to our appeal of "what new madels do you

WHEN you BUILD CLEVELAND-DESIGNED MODELS, YOU STEP INTO THE ADVANCED MODEL BUILDERS CLASS!

1 want to Sﬁe Cleveland-Designed,

we are mighty

happy

now to offer these two _grout featlre models—England’s’ Famous

Flying Radiator and Fighter.

Wo_ have had ho mal

ny requests

from il parts of the country and the Rrltlsh Empireyfor these
that we worked day and night to have them ready for this

announcement.  These
ever produced—im-, oh ho
immediate delivery, lio
them.  Send {

model airplano kit values.

Kits “are two of the

first O your town to own
your order today fof they're the last word in

keenest  we've
oh boy—and are now ready for

both of

(Customers in Canada and foreign countries ordering any
of these lvits, add 15% to_all “prices for foreign service

charge. Remittances to lie in
—your postmaster will tell you).

1l S. dollars an

fractions

HE Cleveland-Designed Supermarine is a knockout. And

it has plenté/ of that Hyin
feared the 'world over in spee

zip that_has made its prototypes
races. (The racer 1 (model

No.

of which is pictured here} you know won permanent possession
of

of the Schneider trophy
while the No. 7 hung U
dal speed record of S m.p.h., an
with 1152 m.p.h.). | !
liny detail (believed impossible to man

of England. Hying at 379.05 m.p.li.,
in September, “1951. the world’s ofll-
X .p.h., early lap was credited
Faithfully reproduced “In practicall
but not to Cleveland

every

any. .
model engineers) even to_the authentic fuselage side and bot-
tom radiators and coloring of silver and blue for which we
went to extreme measures In experimental work finally result-

ing in tlie discovery of silver,
dope (not pigmentéd aircraft
Authentic coloring of the SG11 was h

old and_white pigmentéd model
ope which ruins “most models?.
eretofore unknown

(]

many, due to the fact that most news cameramen do not_ use
Eanc romatic filters on ttieir cameras—therefore the artistic

lue design will he seen to stand out clearl

graph. the light portions are silver, Span
over all 21% in.; weight 2.9 oz

$2.50 postfrec.

9;1 our photo-
™ in.
Complete Kit SF-19, only

length

All pictures on this page are of the actual Cleveland-

Designed Models themselves. €
the big ships.

We NEVER use pictures of

HAWKER FURY, too!

'"Y’IIERE’LL lie a crowd of aeromodclists

let out’a cheer when they know they
can get this powerful “beaut” of a mo-
del. "It is an ingenious miniature of
England’s well known interceptor fighter
(.which has been credited with a screech-
ing 205 m.p.h. performance). The mast-
erly made Cleveland-Designed model is
colored gleaming silver (with Cleveland’s
new pigmented model dope). Standard
English insignia are supplied. Licensed
numbers, squadron insignia of your pet
squadron, etc., may be added if desired.
Kit comes as all Cleveland )4 in. scale
Kits do, complete with all materials
needed, all Iparts requiring machine work
fully completed. Span 22)4 in.; length
19f4 in.; weight 2.6 oz. Complete Kit
SE-20, only $250 postfree. (Customers
in Canada and other foreign countries, add
283 for foreign service charge). = Send your
rder, in at once—spring a Sufprise on your

Dealers!

CLEVELAND MODEL & SUPPLY CO.

Howard Harer $

This Kit of Ron Howard’s Racer met
with elicit a demand that we are now
able to offer them to everyone for price
of $1.00 Indefinitely. 1t’s a honey for

s and locks. "Span 15 in.: length
in.; weight 1.3 oz.
new. whito dope. Complete KU: SF-1S.
yours today.

Writo at once for new small-investment plan for orders over $7.00

Model Engineers Since 1919

1866-N5 West 57th St.

Cleveland, Ohio, U. S. A.

1

t
Colored with Cleveland's
Send for

“They Sure Look Real”

VERYWHERE vyou hear acromodcllsts saying- this

about Cleveland-Designed models. And every one of
the pictures on tills page are of these actual” models,
staged against a natural background. Even as strik-
ingly real as these pictures show these models, they fall
far “shart of the true beauty of tlie models themselves
in their colorful trimmings and_ stunning symmetry.
Ever photograph one yourself? Try it out dnd sec).
Ve leveland = Kit bfings- you everythlng(.needed 0
uild these master modelS—for Cleveland Kits are the
ast word in completeness.

O -GN O

GEE-HEE for S

1K deadline_on this extremely low
| is . 30.._No orders will.be
filled at this price if the envelope is

n April 30, 1932

i to |ts regu- i
lar figure of $1. nd_all orders received with a
later postmark than April 30 with only $1. enclosed
will he held until the balance |s sent by the pur
chaser. So act quick! Hundreds of Cleveland-De-
signed Gee-Rces and Howard Racers were sold the
first few days of our April announcement. Everyone
Is crazy about them. Hurry, if you want to gef an
honest- o-%oodm_—ss bargain!” Scalé -p in.; span 17%
in.; length 12 in.; weight 15 0z.; y?llow and black;
flies beautlfulle/. Instrictions_for all_lettering (not
shown on phofo) supplied. Order Kit SF-17:

o i

8388 o
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FREE —GET YOURS

We will send, free, to anyone interested in model aircraft, in-
formation of vital interest” if you have never received literature
from us previously. We have” 10 wonderful models to tell you
about—only four “are listed here. It will cost you absolutely
nothing unless you do wish to send a 2c stamp” to help cover
mailing costs. {If you wish to write a letter instead of sendin
coupon, do_so). = Tell all your friends of this. too. for we wan
to know of everyone Interested in building good models.
If your dealer cannot supply you, order direct.

| CLEVELAND MODEL & SUPPLY COMPANY.
I 1866-N5 West 57th St., Cleveland, Ohio.

Gentlemen: Kindly send me your_free model Infoermation.

I You (Will) (will not) FIND 2Zc STAMP ENCLOSED.

I | enclose.. ...for the following kits:

| . 0O SF-17

BPrint NAaME .o M SF-18
AAIESS .ot e O SF-19

(oY R state ... D.SF-20

I Age___ yrs.: Model Exp...

I X am pinning to this coupon a list ef the models 1 would
| like to see you design in the order of those 1 like best, at
| the head of the list.



Every SCIENTIFIC Model

GUARANTEED TO FLY!

You Can’t Expect a Model Airplane to Perform on a Magazine Page

But Performance in the Air Is PROOF
Flying Kellett BOYS! Here is the Model You Have Been Waiting For! Hils,, Scientfic Flying  Scale

el Autogiro Kit contains:

AUTOGIRO Al it plard aT.%, '"E‘Ju“ﬁﬁé%ﬁss

heet bal
24 inch Rotor Span —Fifished turaed “halts conling
ready to attach to model.
A perfect flying scale model Auto- —Finished turned balsa doughnut
giro at a popular price . . the re- wheels.
Sult of many years of research and —ltotor Shub with  light welght
experimenting,~ Other concerns_have bushing and slots complete.
tkrltedb tto Iprodufce a flying autngiro —AIfI tlready formed wire parts ami
it but liavo faile
This is the lIrst_flying scale model —1 0|Z k%]anana oil. dope and _glue
autofc];lro over offered.” Guaranteed —Xafrtgo sheet fine Japanese tissuo.
properly constructed —Sufficient rubber motor for three
30rd|n to our fo;ﬁ/n?hted flans models
s Autogiro WI| y from —CeIIuI0|d windshield.
reach |n|% a cellmgN of —True pitch ready shaped balsa
about 75 feet, otors arc ?ropeller block.
powered hut  work the samo —AIll bemlKHT in kit ready split to
principle as the orlgmal Autogiro, 1/32 ‘and 1/10 so.
which™ rotate while Tlying. —All_sheet and strlg balsa cut to
Sec free demonstration of S|ze) (Scientific balsa through-
SCIENTIFIC KELLETT 50
Autogiro model at our fac-
tory Fay us a visit if con- Postpaid

venient for you.

GEE-BEE Sportster D  winespan MONOCOUPE-IIO wincsean

Aa sensational as the performance of its famous pro- \L/{ctgrlke)g g?h{g]el-"’é”%%g? Aalnrd l;léggbo %’r{‘”"prl)”mmgr'{t
Bl Mhullon e SRR e bl . model bullgers nave.asked Us 10 Tanufaclue . con
i oz breahoanplne. iy o blld, ety 15 FLYING MODELS Hitelal e e T i’ TR
hard fime D arashing it YBow. prond'ydell bo. when . (oilier model concerns are still charging tho same
ard time  cras proud. you Complete in Easy to Righ prices of 1920).  Kit contams Psue lans,
your friends see if! ~Complete Klt mcludes full-size X X four sheets of balsa with ribs, bulk /&
plans, ribs, buikheads, pants and other a Every Detail Build and anta. and other parts clearly prlnted on
parts clearly “printed Onlbalsa bamboo. Tl J T Including each Guaranteed alsa: 1 oz banana oil and 'glue: and m ms
angzevz?)r/]t?nr? (l)(IJI cgnmdple oS vel#gctpggale | PoST Full Size Plans Postpaid to FI everything to complete a real Scientific m POST
flying mddel Gee-Bee. Complete Kit . -A- paid ostpa y Moriocoupe model. = Complete Kit............. -®-PAID
Sheet Balsa Colored Dope CR%Igretéldgpageéen glssugl_ Large zB%géna o|| 10
, 36-inch lengths o1 2-0z._Con . ow. Brown. Gréen— Per pint ..o 75
%lgg ;(< % - Per Pint. Sheet ... .05 Thrust Bearings
110 X 2 .. L Colzorless CCement % Cfor ... w25 Lar ge I:S)lze 035...0...... 02
1/10 X 3 .. arge 2-0z an......... Music Wire 00,
18 X2 . Per Pint ... % Sizes 011 1620, 028 .0: < S”,%"‘e"r Size
g X3 . J Tissue i for 0L f
U1 X2 .. For thoaCammeraial Shi Lockheed Vega Spad Chassieur o O s Aluminum Tubing
1/4 X3 ... Seale Model Tissue 1/8 OtltSldo Diam..
Sheet 20% x 21 .0
Compressed Knockdovxm Scientific Balsa Sheet 21 X25.. .2 for .05
1 Set '\C/lgrtr?rlet}ét % 50" lengths Scientific_ Expert Rubbtr
p e 1/10x1/10 018 for.05 045 'sg. 3 ft. for......0L
Coiluloid  Wheels 1/16 X 1/8 .01 7 for .05 1/16 lglat. 3 Ft.
Complete with hashlngs 1/10x3/10 .01 Vi 0 for .07 3/32 Fiat. 3 Ft. Brass Washers
All ‘sizes come In red. 1/16 X 1/1 .01 Vi 0 for .07 1/8 " Flat. 3 Ft. li Diam.. Per Doz .01%
ellow.  “white. ~ green, 1/10 X 1 .04 | for 115 3/10 Flat. 2 Ft. . er Gross. 15
lue and black.. 3/32 x3/vz .01 ( for .05 Hand- Made Balsa \4 Diam.. Per
<3 Diam.. 1/8 /8 .01 0 for .03 Propellers Per Gross.
Lo Lt cureed s S A
19 D p 3l 18 X3/8 03% «for 10 complete with wire shaft Je-inch Wide
3Diam., Pair 332 X1 05 0 for 29 a;d washers. Ready to 005, Per ft T
Acetone 3/10x3/10 .02% 5 for . long, 20c.: Q  long, Wood Veneer  Paper
Large 2-0z. Can........ ?3”/11%;&/1 02% gff‘” 10 How To Order 25¢.: fong: 30c. 8" Eor scale models. P
Per Plnt . .15 : or - Tong. 35 10 Iong ‘40c..  Sheef. 20 X30 ..o, 15
1/4 X1/4 03 0for. 15 Orders under $.23 not accepted. 12 1ons. 45¢ Remforced Winders 20
1/1 X3/8 .03% 5 for .15 2—Add $.15 for packmg and ostzage on supp 9, 4C. R FORCED WIND-
1/4 X1/2 .04% t for .15 orders up to $1.50. Over cen Dummy Radial Engines ERS 20
ﬂg ;((IU2 .%% glgor %g 3— Add 10c extra to above charges west of MISSGeIIuImd 9 cylinders.
o or . S|
1 x1 17 2 for.30 4— ppi. Orders of $1.00 and over sent postpald and i dldtla'r'n eaga({ﬁ"‘.'j """ "238 PLANS
Propeller Blocks sured in U. S, only, exceﬁt balsa plank N A C A Cowlmg for Gee-Bee
318~ X'1/2 X5 01 Canadian ¢ Each y
1/2 X3/4x5 3for.04 5—Add 25¢ for packlng and ostage on orders up  EACN Monocoupe or
1/2 X5/8x0_ 3 for .05 0 $1.50. 5 per cent. Streamline Pants Autogiro
5/8 X 3/4x7% n- 6— I\ﬁ |tage stamps Canadian nr Foreign Coin npékes any wheel from_ 1" .
for our latest 1932 5/8 X1X8 2 for .05 accepted IS payment, to 2" diameter. In pen‘ect sold separ- if),,
GIANT FOLDER 7/8 a 1% X 11 ,07 — by check, postal or express money ord%ropomon with our. N.A. ately, each
1% X 12 Cowling. Pair .29

SCIENTIFIC MODEL AIRPLANE CO. (37)5B .7 .

WORLD’S LARGEST MANUFACTURERS OF MODEL AIRPLANE KITS AND SUPPLIES EXCLUSIVELY
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MODEL AIRPLAKE HEWS

Sensational
e Offer!

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

ABSOLUTELY FREE . :
SaObUeautiful Pn]ider YS.’II!.

Everything to Complete a Real Model Glider with a Purchase of $L or More!

"Benco” Balsa Wood Covering Material Sued for covering your commercial
Our Balsa Wood is the light- Newest thing in covering your models! 0050 X 21 .  ofor 05 ~ Colored Dope
est and best balsa to be had Aluminum Leaf D Egtalm%I urggntt%qs a\;vrﬁ{]afﬁogg ebf in-
éhtlstgleggnit;gilg#tt girzaelsrTed stock This material is pure sheet aluminum Colored Jap Tissue ferior quallityk. ||'§9d, Blge. \GEHO\II\_/,
0003 of aninch In thickness. Think Colored Jap Tissue. Ited. Blue, Orange Orange. dB agk O|'Ve D2ra ; an Sl'é
36" Strips of It, only one-tenth the thickness of Brown. Sheet..... ' O 074 .\ier. order Dby color. 0z. can .
1/16x1/16 ... 7 for .05 writing paper. It _is light,  strong Ter T'Ort' can.
1/16x1/8 ... 7 for .05 and makes a _beautiful covering bob. mnt ...
1/16x1/4 ... 6 Tor .05 3% inches wide ... 5 ft. for™ .03
s X1/8 ... . 0 for .05 i i Acetone
1/8 X 3/16 g:cr 8131 Xtra-Thin Tissue %’o thin out your heavier liquids
e X1 or Absolutely the lightest i - Clear Dope 0z. can .
18 X318 .. 5 for .09 enial known o e had Cor\@\r/_:/?]geremgt Tlila is real nitrate pdope thinned 40z can ..
3/16 X 3/16 .. 5 for .09 any price, t'se It for covering your own to meet the requirements of Pint
8/16x1/1 5 for .09 endurance models. model airplane usage. . .
174 X 1/4 - 5 for .12 Sheet 20 15 20z can Alco Colorless Cement
1/4 X 3/8 5 for .12 N
14 X 12 ... 5 for .18 D2 Absolutely the strongest, lightest and
3/8 X3/S ... 5 for .22 fastest rellnq_ colorless cement on
3/8 xI/2 ... 5 for .25 the markef! Try some Now!
102 x1/2 ... e OS 5 for .35 2dram tube ..
1 X1 . 2 for .30 J:LLC7)’
32
40" Strips . 1.00
1/8 X 3/S SO 1 §
1/8 x1/2 Madison “Ace” Rubber
$ILE XBIE | Deliver:, more turns to the foot. Four
< sizes to select. from at the lowest
i prices in Am !
Sheet Balsa 045 sfyare 01
1/32 x 2 x 36 .. . .04% 3/32 flat .. r 01
1/10x2x36 .. ... .05% 1/8 flat .. ,01
1/8 X2 X56 .. .. .06% 3/16 flat 0
5/16 X2 X36 .. .. 09
UL x2Xz6 .. Celluloid Wheels
3/4 dlam.—Pair
Plank Balsa 1 Haiti.—PairI_
1X3x36 ... 13/8 dlam.—Pair
1X0 X36 . 17/8_diam.—Pair
Bushings
2x6%x36 ...
2X5X 40 Dummy Radial Engines
Balsa Propeller Blocks ECEHhUIOid 8 cylind 8 in. di
ac
128 FUY 5 o 3TOT HEAD BEFORE ORDERING -
1/2 X 3/4X 6 .. . ) ) Music Wire
3/8x1 X 7 In Order for Prompt Delivery Please Comply With Strong, light and stitr. Sizes: .014,
58X1 X 8 Instructi Bel 020, 024.7.031. 5 ft. packages.. .12
3/1 X11/8°X 8 nstructions below
1 X118 X0 1. Orders under 25c not accepted—due to our very Aluminum Tubing
7/BXx11/2x11 low prices. . 18, Quiside dlam. per ft. .,
3/8X1LI1X12 Add 15c for packing- and postage on orders up U2° Outaide diam: ber 1t
7/8 X11/2 X12 ; 0 p
718 X1 1/2 Xl to $1.50; on orders for $1.51 and over add 10% Sheet Aluminum
for packing and postage charges. .
Dowels 12 Inches wide
Straight-grained genuine birch dowels 3. Add 10c extra to above charges on Balsa plank Gos per ...
1 the. f(%uo%ng Sies: -~ L orders less than $1.50 West of the Mississippi 010 per ft...
iam.—18 "in. long ... Qfor . :
376 (Lam—38 In. long . 3for 05 and Canada. . . . strona ami ugE ?_grﬁgfe'"sglge
174" dlam.—36 In.long ... 2for .05 4. Postage stamps, Canadian or Foreign Coin not 2900 "ach -
Bamboo accepted as payment,
TONKIN straight-grained, no-knot 5. Remit by check, ‘postal or express money order.
Ppamboo In the following sizes: Make "payment’ to MADISON MOD AIR- Washers
’ ; : PLANES, INC., 134 L|V|ngst0n St., Brooklyn, 1/8 O. D. Brass for light. Indoor
N. Y. models.  Per DOZ.,.....c.....ccovvuniinns 01 M
] . . . . 1/4 O. D. Lopper fur outdoor models
6. Add 5c for insurance against breakage in tran- A — 0%

Sit
Canadian Charges—Add 25c for &acking and post-
age on orders up to $1.50. orders of $1.50

and over add 15% packing and postage. Post-
OUR PRICES age stamps, Canadian or oreigﬁ SoiR_ not Ac. OUR QUALITY
ARE cepted as payment. IS
Dealers anti Clubs Write

LOW for Special Price List HIGH

High Quality—Fast Service—Low Prices

MADISON MODEL AIRPLANES, Inc., 134 Livingston St., Brooklyn, N.Y.

Our Kits and Supplies Are Handled By Leading Department Stores
a



The Sky Hawk
of
Aerial Combat

On the Frontiers of Aerial

Combat, Bert Hall Shows
W hat a Real Aviator
Can Do

Y

By F. Conde Ott

with smoke as cannons roar their message of

destruction out across the battle line. Sud'
denly, through the dim blue haze, a plane appears. Sweep-
ing low over the Chinese lines, it banks, the pilot seeking
the friendly landing field below.

As the ship comes to earth and rolls to a halt, Chinese
soldiers and mechanics rush forward to greet and lend
their aid to the pilot. Someone nods in the direction of
the new arrival. "That’s General Chang Hui-chang,
leader of the Chinese air armada.” As the general
lifts his goggles and slips off his helmet, we expect
to see the customary Occidental features. But look!

His face is white. He seems to be an American.

Isn’t that Bert Hall, Kentucky born and bred?
Yes sir! But you said, "General Chang Hui-
Chang.” That’s right, too. It does seem
strange but not when you know Bert Hall.
And there are stranger, and more thrilling
things in the life history of this most interest-
ing man.

“Did he fly in the World War?” you ask.
“Could you keep him out of it?” would be a
suitable reply. But it is a long story, replete
with interesting and hazardous episodes. We*ll
get along with it.

A few years before the “Big Scrap” be-
gan in France, Bert Hall was drifting
around in the Balkan states craving excite-
ment but finding little to do to appease it.
Abdul Hamil, then ruler of Turkey, was hav-
ing a convenient war with Bulgaria. Bert ap-
plied to Mr. Hamil for a job as aviator. He
not only got the position but became, in one
stroke, the whole official Turkish air force. His
pay was $100 per day. With no enemy fliers
to fight, Hall and his mechanic had to con-
tent themselves with simple scouting expedi-
tions, varied perhaps, with an innocent bit of
bombing here and there. The crafty Abdul
could not see $100 a day going to waste like
that so he cut it down to $50. The next morn-
ing Hall took off as usual, but headed for Rou-
mania and stayed there.

Immediately the Bulgarians

I N A corner of far-off China, the air is filled

got busy.

Bert Hall in his uni-
form of the French
Flying Corps. This

Loading for the crucial moment

it and soon Hall, Pierce and Company were the Bulgarian
Flying Corps. But then the Bulgarians began to filch bills
from the pay envelope. Hall thought he’d take off again
but evidently the Bulgarians were mind readers. In any
event, he was arrested before he could get under way,
jailed and sentenced to be shot next morning at sunrise.
Hall sat in his cell, brooding and despondent. But his
buddy, Andre Pierce, had eluded capture and soon some
of those precious hundred dollar gold pieces so easily
earned in the palmy days began to talk. Loose fin-
gered prison guards had willing ears and Hall walk-
ed out of jail, unmolested, that night while the jail-
ers “slept.” As both men took off with the first gray
streak of dawn next morning, rifle volleys behind the
prison wall cracked out the sentences of
death to the less fortunate inmates of the
steel barred chamber Hall had occupied the

day before.
“War is risky business,” thought Hall as
they flew on toward Paris. But just then
Kaiser Bill was thinking otherwise and an-
other conflict was in the kettle. So Mr. Hall
landed in France, washed and shaved—and
joined the Foreign Legion. But this meant
sitting in muddy, wet trenches and Hall
still hankered after flying. Was he not already
a trained pilot, steeped in the arts of aerial

combat?

t that time France had so many of
her own blood who desired to enter the

Air Service that admission to this branch of th

fighting was denied to foreigners. Banding to-
gether with several other Americans in the Le-
gion who had similar aspirations, Hall and his
few companions formed the American Escadrille,
the very first group of American airmen to par-
ticipate in the World War. As we were then
still on friendly terms with Germany, her am-
bassador at Washington objected to the name
“American” for a unit fighting against his Father-
land. The objection was sustained on this side
and the men ordered to select a new name for
their enterprise. What better choice, then, than
to honor the gallant Frenchman who, many years

“Would Mr. Hall care to fly for them?” “One picCture was taken hefore, had offered his services to the United
hundred per,” answered the laconic Mr. Hall. ~during Vt\Pefr World  states. LaFayette! Thus it was that this famous

Whatever the Bulgarian for O.K., they said

4

By Acme Photo Service

escadrille was really  (Continued on page 44)



Build Your Own ‘Polish Fighter

Make a Flying Model of This Zippy Craft at Small
Cost and Little Trouble. Here's How!

HIS month we
shall construct
a very unusual
model, the PZL-1. This
Polish pursuit ship is
one of the outstanding
European fighters. Its
construction and design
are in line with the
growing tendency,
especially on the Con-
tinent, towards mono-
planes for pursuit pur-
poses. The United
States has not done so
much in this line in
pursuit ships, but will
probably do so in the
near future, as several
monoplane types have
been accepted, such as
the Curtiss A.8. Attack and the new Boeing Bomber.

The PZL-1 is a product of the Panstwowe Zaklady
Lotnicze of Warsaw, from which it gets its name. Great
interest was shown at the 1931 Cleveland Air Races in
the PZL-6 ship which Captain Orlinski, of the interna-
tional acrobatics team, flew. This is a version of the
PZL-1, but with an air-cooled motor. The latter was
chosen as a model subject because it is a bit more unusual
in this country. Its span is about 35 feet.

Both ships are of all metal construction throughout, in-
cluding all coverings, corrugated dural being used on the
wing and tail surfaces and smooth dural on the
fuselage.

HE performance of the PZL-1 is a little better than that
Tof the PZL-6 because of higher power and less head

By Howard G. McEntee

Polish Fighter PZL-1 built from these plans

this article thoroughly
at least once, and to
study the drawings so
that no mistakes will be
made when construc-
tion is finally started.

Fuselage

The sides of the
fuselage are made first
as usual. The longer-
ons, uprights and diag-
onals are all of 1/16"
square balsa. After one
side is laid out on the
board and the glue is
dry, outline along both
sides of all pieces with
a soft pencil. Then cut
it off the board and lay
out the other side.
Since this fuselage does not have a flat bottom, a little dif-
ferent procedure is followed to assemble it. Therefore,
when the glue is dry on the second side, do not remove
it from the board. Instead, glue in place the formers, 1
(four of these), 4, 5 and 6 and a 1/16" square piece at
the top of station No. 2. As the glue sets, straighten these
pieces to a vertical position. When they are dry, put glue
on the upper ends and put the remaining fuselage side in
place, making sure all joints thus formed are well glued.

AKE great pains to get the fuselage trued up correctly.
Use a triangle or a carpenter’s square for this and
hold the assembly in position with small bottles, dope cans
or other convenient means. Also two pieces, A and B,
may be put in place between the lower longerons. They
are both 1/16" square. When the work is well dried cut

resistance. The motor is a 600 H. P. Hispano Suiza, givingt off the board carefully with a razor blade. Formers 2,

a high speed of 191 m.p.h., with a climb of 16,400 feet in
8 minutes. The engine is cooled by a retractable Lamblin
radiator. This is nof shown on the model as it would cut
down the performance and add weight. It may be added
if desired, how-
ever, and goes
just in front of
the landing
gear.
The forego-
ing history of
the PZL-1 is
short but will
serve to ac-
quaint the read-
er with the type
of ship that is
to be construct-
ed. The builder
will do well to
keep in mind
the necessity of
reading over

3, 7, and 8 may now be put in place and glued, and the
longerons glued together in the rear. Do not put in the
rudder post, C, yet. The nose piece, D, with the hole cut
and the motor stick clip in place is now assembled to ftie
fuselage. The
four longerons
must be care-
fully cracked at
station No. 2 so
they will bend
inward to meet
D correctly.
Place glue in
the slots of D
and also where
t h e longerons
were cracked,
and use pins to
hold the latter
in place until
the glue has set.
Two bamboo
pieces go from

5
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This ship may be built to make a perfect take off.

each side of D back to the uprights at station No. 2. These
are curved outward and serve to carry out the proper nose
shape.

The stringers may now be glued in their slots on the
formers. There are 3 the full length of the bottom and
5 from the rear of the cockpit back, on top. Cut the rear
ends off approximately even with the ends of the longer'
ons, but do hot glue them yet.

he motor blocks, E, are cut from fairly soft balsa.
The biest way is to start out with blanks, as we do
with propellers. In this case, use two blanks 1" x 11/16" X
5/8". Cut them to the general outlines shown, then care-
fully cut to the correct cross section as shown. Be sure
to make a right and a left. To the rear of the center the
blocks are merely rounded off on both top edges. The hot'
toms are not rounded on either edge, nor are they hob
lowed out. They are glued on as shown in the drawings.
The space left between the blocks is covered with a small
piece of 1/32" balsa veneer, cutting’it carefully to size
and gluing in position. The finishing touches may be
given after they are on, with sandpaper, to get them alike.
The cockpit outline of 1/16" reed finishes the work on

the fuselage.
Landing Gear

The four struts of the landing gear are of 1/32" x
3/32" bamboo. The front struts, F, are bent at the upper
ends so they can continue along the uprights at station
No. 3 for 1/2". The rear struts, G, are simply glued to
the bottom longerons allowing 3/16" or so for the glue to
make a good joint. The struts are bound and glued at
the lower ends.

The axle is one continuous piece and also serves as a
third member for each side of the landing gear. It is
made of No. 12 music wire and is glued, in the center
only, to the bottom former which is 1/8" thick. The ends
are held to the landing gear Vees with small rubber bands.
These should be tight
enough to hold the axle
from wobbling, but
loose enough to give
shock absorbing action.
This axle, by the way,
is placed to the rear of
the Vees and not in
the center, for in our
models, most serious
shocks are towards the
rear, and not vertically
as in the large ships.

The Vees are now
covered with 1/32"
balsa veneer on both
sides. Do not cover all
the way to the bottom;
leave 1/2" urfeovered

The uncovered skeleton shows excellent construction.

so the shock absorbing rubber can be run through. Also
leave 1/32" between the wood and the bottom longerons.
This space is left to make the covering job a bit easier.

The tail skid, H, of No. 8 wire may be bent now, but
cannot be put in place until the rudder post, C, is on.

The wheels arc 1 9/16" in diameter and are turned out
from balsa. Celluloid wheels may be used, but the exact
size may not be available. In this case, use the nearest
larger size.

Tail Surfaces

11 tail surfaces are made of bamboo, the outlines be'
ing about 1/16" x 1/32". Make both sides of the

horizontal tail in one piece and split it in two afterwards.

When the outline is made, the elevators and stabilizer
may be assembled over a piece of wax paper placed on the
drawing. Put the whole on a board, with pins to hold the
parts in place. Apply glue to all joints and set aside to
dry.

The rudder parts can be made now, but the stabilizer
should be put in place first. It is glued directly to the
top of the upper longerons and the forward edge should
be against former No. 8. Be sure it extends far enough
below the lower longerons so the bottom stringers can be
glued to it. The stringers are now cut, and glued in place.

The rudder outline can now be put on, with the for*
ward end glued to the top stringer at former No. 8 and
the lower end against the rudder post. A small triangu-
lar block, I, will strengthen this point. The tail skid, H,
which is also the motor stick support, may now be glued
on.

Put the two elevator braces, J, in place, and glue in
the rudder cross pieces, K.

Motor Stick

The stick is of x 14" spruce. A regular propeller
hanger is bound and glued to one end, and the rear hook
of No. 12 wire fastened to the other. A small hole in the
rear end serves to hold it on H.

Propeller

The propeller is cut from a block of medium balsa, the
size being shown on Fig. 5. The shaft is of No. 12 wire.
The spinner is best made of balsa turned out with sand-
paper on a fan motor. A slot of the proper size is cut
in it to fit over the propeller and it is glued on. Any
cracks left may be filled with a mixture of glue and very
fine sawdust, which may be forced in with the tip of a
knife blade.

A good going over with fine sandpaper will finish the
propeller which should then be balanced. This is impor-
tant for smooth running. The balancing is best done by
sanding a little off the heavy blade, preferably near the

tip, until balance is se-
cured. Sometimes the
spinner will throw it
out too much to use
this method. In such a
case, tiny weights, such
as pin ends stuck in
the tip and secured
with a drop of glue,
will bring about bal-
ance.

Wings

The wings are the
only parts apt to give
trouble, especially to
the inexperienced, but

(Continued on
page 40)
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Tlie Aerodynamic Design

Important Note

N ORDER
I that our
readers may

have a clear and
complete under'’
standing of the inv
portant facts com
tained in the pre'
ceding first chapter a coni'
plete summary of the facts,
in concise form, is given at
the end of this article. In the
foregoing installments in the
article we have discussed and
devised a way by means of
which our airplane may be made to rise
from the ground into the air.

Now we have the difficult problem of dc-
vising some satisfactory way of driving our
plane. A theory or a means of propulsion
must be worked out and properly applied
to our model plane. We will undertake to
do this in the following chapter, No. 2.

The data connected with this very neces'
sary factor of flight, namely a means of pro’
pulsion, is rather involved and may be diffi’
cult to understand. However, it is most bn-
portant that you should thoroughly master
it if you ever expect to build successful model
planes without a great deal of experiment
and waste of time and material. Therefore,
if some of the following discussion appears
complicated, do not lose heart, but master the
information given. You will certainly do this
if you are serious in your study of aeronautics and in your
desire to be successful in this field. There are no oppor’
tunities for those who are not serious and are not willing
to sacrifice a little time and energy in order to gain a little
knowledge. However, a great effort has been made to
make the explanations and discussions clear and simple.
A close study of the diagrams will help you.

The Propeller

In the preceding chapter we have disclosed a way by
which we may generate “lift” and by means of which our
plane will rise- from the ground, provided we are able to
propel it fast enough
through the air. So
our problem now is to
devise a means of
propulsion, a mecha’
nism which will pull
or push our model effi'
ciently, without the
use of an excessive
amount of power.

We can create such
a device by applying
some of the facts we
have learned in Chap'
ter No. 1 For iiv
stance, it was shown
that when an aero'
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of the Model Plane

Secrets of Propeller Design
That Will Help You to
Build Better Models

CHAPTER 2 ARTICLE 4

By Charles Hampson Grant

foil or wing sur-
face is moved
through the air in
proper attitude to
the line of motion,
the action of the
air on it causes it

to lift.
Now  suppose
we should take

two wing surfaces, A and B
in Fig. No. 22 and rigidly at'
tach each one as shown, to
the opposite sides of a hub
(C) , through which a shaft
(D) passes. If the two wings
and hub are made to rotate
about the shaft (D) in the direction
indicated by the arrow (X), then the
wings surfaces (A) and (B) will move
through the air in a manner similar to .an
ordinary wing of an airplane, except that
they will be moving in a circle. They will
therefore also generate “lift” as in the case
of the airplane wing, which takes the form
of a pull upward on the shaft through the
hub.

In Fig. 22, our device is shown operating
in a horizontal plane. Now suppose we turn
it into a position in which the shaft is hori'
zontal, and the wings radiating from the hub
revolve in a vertical plane, Fig. No. 23, No.
24. The pull, then, will be in a horizontal
direction along the shaft. In fact, in this
device we have what we know as a “propel-
ler.”

In other words, a propeller is nothing more than two
or more wings radiating outward from a central hub and
mounted on a horizontal shaft which passes through the
hub. The propeller is driven through the shaft by some
form of power, rotating the blades and thereby creating
a pull or thrust which may be used to drive an airplane
through the air.

Straight Pitch Propeller

1. No. 24 shows a view of an ordinary propeller with
what is known as straight pitch. It is given this name

because its blades surfaces are at the same angle to the

shaft and direction of rotation, which is sideways per-
pendicular to the
shaft (D), at every
point from the hub
out to their tips.

Helical Pitch
Propeller

However, the type
of propeller common'
ly used is called a
Helical propeller. In
this type the angle of
the blade surfaces is
not the same at all
points of the blades
from the hub to their
tips but instead, the
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blade surface radiates out from the hub with its chord
parallel to the shaft and from this point outward toward
the blade tips, twists around gradually and uniformly so
that the angle of the blade chord to the plane of the pro-
peller rotation, at each successive point, from hub to tip,
becomes smaller. So we find that, while the blade surface
is parallel to the shaft at the hub, (O), Fig. No. 23, at
the blade tip (A) the blade surface is more nearly parallel
to the plane of rotation perpendicular to the shaft.

This type is much more efficient than the straight pitch
propeller and is always used in well designed models and
on large planes. The reason for this
fact is that in the case of the Helical
or screw pitch propeller, the blades are
parallel, at every point from hub to tip,
to the direction from which the air
flons against them, as the propeller
screws itself forward.

Certain portions of the blades of the
straight pitch propeller are actually
passing through the air at a negative
angle, the air striking the top or back
sides of the blades and causing a push
backward instead of a forward pull.
The effect is to reduce its efficiency.
The reasons for the particular actions
of these two types of propellers will
be taken up later under the discussion
of PITCH.

Before we discover any more intri-
cate but interesting facts about our
propeller, let us state and define the
Four Important Factors which enter in-
to its design and performance.

Diameter Defined

The first is the “Diameter” of the
Propeller, which is equal to the dia-
meter of the circle made by the very
tip of the blades as they revolve about
the shaft, Fig. No. 25. Or if the pro-
peller has only two blades instead of
a possible three or four, then its diame-
ter is the distance from the tip of
one blade to the tip of the other, Fig.
No. 25.

Pitch Defined

The second important factor is the
propeller pitch. This may be defined as
the distance the propeller will travel
forward in one revolution if there is
nothing to hold it back or retard its
forward motion. We call this the theo-
retical propeller pitch, Fig. No. 26.
When it is pulling a machine through the air, the airplane
pulls back on the propeller which is trying to pull it for-
ward, because of the air resistance. This backward pull
causes the propeller to “slip” slightly and it will not travel
forward as far in one revolution under these conditions.
This forward travel in one revolution is called actual pitch
which is usually from 75% to 80% of the theoretical
pitch. Thus the slip is from 20% to 25% of the theoretical
pitch. Fig. No. 26 shows the path of travel (AB) when
there is no slip, and the path of travel (AC) when there
is slip, as in actual flight. Fig. No. 27 shows you the path
of the blade tips as they move forward and revolve one
revolution. (Actual Pitch).

Blade Angle Defined

The next important factor is the blade angle. It may be
defined as follows. The blade angle is the angle of the

Fij*25.

propeller blade to the direction of rotation of the propel-
ler. In Fig. No. 26 the arrow (AM) indicates the direc-
tion of propeller rotation. The blade is shown at (AD).
So in the figure, the blade angle is angle (BA-M).

Blade Area Defined

e now have one more factor to define. It is the
Blade Area. This may be defined as the total area

of all the separate blade surfaces, bounded by the leading

and trailing edges, (S) and (R) respectively, Fig. No. 23,
the curved tip (A) and the center line of the hub (D).
Thus, if we wished to determine the
blade area of the propeller shown in
Fig. No. 23 we would find the area of
the surface, (ORAS) and then mul-
tiply it by the number of blades of the
propeller. In the one shown in the
figure, there are two.

Now that we understand something
of the meaning of the terms diametej*,
pitch, blade angle and blade area, let
us see what part they play in the de-
sign of our propeller. IMPORTANT
NOTE. Some of our readers, however,
may not care to follow through the
technicalities of the explanation. For
their benefit, a concise summary of all
the important points of design with
formulas and tables will be given at the
end of the chapter. In this form, the
important data may be quickly obtain-
ed for immediate use.

First, we can see that the larger the
diameter, the greater will be the dis-
tance the tips of the blades will travel
in one revolution. This distance is the
length of the circle described by the
blade tips, Fig. No. 25. It is equal to
(3.1416) times the diameter. If we let
T, (pronounced “pie,”) represent
(3.1416) and (D) the diameter, fhen
we may say that in one revolution

The Tip Travel=(7rD)
If the diameter of the propeller shown
in Fig. No. 25 is 10 inches, then in
one revolution

The Tip Travel=(3.1416) (10)=
(31.416) inches, which must be the
length of the circle shown in Fig. No.
25.

From this we can readily understand
that the larger the diameter, the more
air particles the blade will strike per
revolution, consequently the more pow-
er the propeller will absorb and the
greater the thrust or pull will be at any given rate of
rotation.

How Do We Find the Pitch?

“Pitch” is our next consideration. How are we to deter-
mine the amount of pitch our propeller has, or how' we
can design a propeller with a definite predetermined
amount of pitch? In Fig. No. 28, the line (X'Y) is the
center line of the propeller shaft. Line (AM) is the direc-
tion of rotation, perpendicular to the propeller shaft.

Now if we wish to design a propeller with a 15% inch
pitch, we must first know what diameter our propeller
is to be. For the sake of discussion we will select a diame-
ter of 10 inches. The first steps, is to compute the side-
ways distance travel of the blade tips in one revolution,
which equals under these conditions,

(D)= (3.1416) (10)= 31.416 inches or practically

3v/2".
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We now scale this distance off along line (AM), Fig.
No. 28, measuring from the starting point of the blade
tip (A). In laying this out in diagram form, we will mea-
sure down (3l1j/2) inches and indicate this distance from
(A) by a point (M) on line (AM). (The diagram is
drawn to a scale of }&" to the inch). This represents the
sideways distance travel of the blade tips in one revolu-
tion. The propeller, at the same time, is to move forward
15% inches (as this amount of pitch has been decided up-
on), during this one revolution. So we therefore draw a
line from point (M), at right angles to line (AM), 15%
inches long, to point (B).

In other words, the motion of the tips of the propeller
blades is a combination of a sideways motion of 312
inches and a forward motion of 15% inches, so at the end
of one revolution, the tips'would be at a place represented
by point (B). The path of travel of this tip may be then
represented by the
line (AB). The pro-
peller shaft (XY)

(the center of the

hub) will travel on a

line (XZ) to point

2.
As the line (AB)

is the path of the tip

of the propeller blade

travel, it is obvious

that the surface of the

blade at the blade tip

should be parallel to

this line in order to

follow its direction to

point (B). Thus the

tip blade angle of our

propeller will be the

angle (BAM). The

figure, (No. 28)

shows the cross section of the propeller blade drawn in
the diagram at the proper blade tip angle in order to give
it the desired pitch.

r| 1he parallelagram indicated by the lines (FR) (RE)
A (ES) and (SF) represents the cross section or end
view of the wood block from which the propeller should
be cut. You will notice that the blade (R.S.) runs “caddy-
cornered” from corner (R) to corner (S).

This month we have just scratched the surface of our
discussion about "the propeller,” so you can look forward
to.some very interesting facts in our next issue.

A concise summary of the facts contained in the first
‘hapter, on "A means of Lift,” follows:

Summary
(Art. No. 1, 2 and 3)

1. The factors necessary for flight are:
A. A means of lift.
B. A means of propulsion.
C. A means of acquiring stability.
D. A means of landing.
E. A means of holding all necessary parts or

units of the airplane in their relative positions.
F. A means of control.

2. Lift is created by the reaction of the air on a moving
plane surface, as it flows around this surface, which is
inclined at a positive angle to the line of motion, or (to
the direction of the relative wind).

3. Lift on the wing is directly due to the increase in
air pressure under the wing and to the decrease in pres-
sure, or partial vacuum formed, above the wing.

4. The increase in pressure under the wing causes %

of the total lift, while the partial vacuum above the wing
causes about % of it

5. The two general types of wing surfaces are, flat sur-
faces and curved ones. The flat surface causes an uneven
air flow. The air flows smoothly over a curved surface,
and therefore is more efficient than the flat type.

6. The "lift” of a flat wing is equal to about five times
its resistence.

7. The "lift” of a curved (parobolic) wing is equal to
ten to twenty times the resistence or “drag.”

8. The amount of lift generated, compared to the resis-

Lift
tence, determines the efficiency of the wing, or ---—--- =
Efficiency. Drag

9. The highest point of the curve of the upper wing
surface should be about 1/3 of the wing chord back of
the wing leading edge.

10. The two types of curved aerofoils are, single sun
face and double sun
face.

11. The double

surface aerofoil

(Wing Section) is

from 50% to 75%

more efficient than

the single surface

type.

12. The lift on the
wings is approximate-

ly proportional to the

sum of, the heighth

of the lower surface

curve plus (3) times

the heighth of the up-

per surface curve

(the amount of cam-

ber), for any given

type of wing. In

Formula Form.—L=

K (3 Cu-LCbh).

13. The greater the camber, the slower the speed neces-
sary to lift a given weight.

14. The heighth of the camber for a speed wing should
be about (1/16) the chord, for an average wing (1/12)
the chord, and for a slow or weight-carrying wing (%)
the chord, (for single surface wings). The camber should
be (1/3) greater for double surface wings with a flat
lower surface.

15. In order to produce a double surface wing section
that will have the same lifting effect as a single surface
wing section, make (3 Cu-{-Cb) of the double surface
wing equal to (3 Cu-{-Cb) of the single surface wing.
As (Cu)=Chb) in single surface wings, then, single sur'
face (4C)= (3 Cu-fCb) double surface. If the bottom
surface of the double surface wing is flat, then (Cb)=0,
and single surface (4C=(3Cu) double surface, or double
surface Cu=4/3 (C) single surface.

16. The most efficient angle of attack is about four de-

grees (4°).
17. The best angle of incidence to use is two to three
degrees (2°) to (3°). V

18. An elevation of (1/16) inch in (4) inches measured
horizontally produces an angle of about one degree.

19. The center of pressure on a wing is the point on
the wing at which the resultant force of all the smaller
individual forces acts.

20. The center of pressure moves bac\ as the angle of
attack of a flat wing increases.

21. The center of pressure moves forvjard as the angle
of attack of a curved wing increases.

22. The lift on a wing increases approximately as the
square of the speed.
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23.  The approximate lift on any wing when the angle

of attack is about three degrees, is given by the formula:

(3 Cu-f-Ch)
__________________ AV 2

Where,—L=Lift in ounces, A=the total wing area in
square inches, V =the speed or velocity in miles per hour,
Cu=the camber of the upper aerofoil surface relative to
the chord, as (1/12), and Cbh=the camber of the lower
aerofoil surface relative to the chord.

24. The approximate lift of a wing for any angle of
attack up to about (12) degrees is given by the formula:

(3Cu+Ch) (4+1)

25. High lift wings either have a high upper camber or
a combination of a high upper and high lower camber.

26. The medium lift wing sections have a medium high
upper camber and a flat lower, or a combination of a
medium high upper camber and a slight lower camber.

27. Speed wing sections have very little camber both on
the lower and upper surfaces. The lower surface is even
curved or bellied slightly downward.

28. A high upper camber and a negative camber or
downward belly on the lower aerofoil surface will produce
a medium lift wing section.

29. The Aspect Ratio of a wing is the span divided by
the average chord—

S
i.e.—Aspect Ratio=---—------
CHORD

30. For reasonable efflciency, the Aspect Ratio should
not be less than six or more than twelve.

31. Raking the wing ends reduces the drag and thus in-
creases the efficiency.

32. Tapering the wing reduces wing tip loss and in-
creases the efficiency.

33. The wings may be tapered in three ways. One.
All the taper on the forward edge of the wing. Two. All
the taper on the rear edge of the wing. Three. The taper
may be produced by slanting the leading edge backward
and the rear edge forward, from wing center to tips.

34. Too much taper will cause lateral instability, as the
effect of the propeller torque on the airplane cannot be
overcome sufficiently to prevent the plane from turning
over sideways.

35 When two wings are arranged in combination, one

vertically above the other, the airplane is called a Biplane.

36. The Gap is the vertical distance, that the leading
edge of one wing is above the leading edge of the other.

37. The greater the Gap, the less the interplane inter-
ference and the greater the efficiency.

38. The Gap normally should be from one, to one and
onedialf times the average chord of the upper and lower
wing.

39. Biplane wings are about 80% as efficient, as mono-
plane wings of equal area, aerodynamically.

40. The upper wing lifts about 60% and the lower
wing 40% of the total load.

41. For use on the same machine under like conditions,
Biplane wings should have 25% more area than mono-
plane wings.

42. When three wings of an airplane arc used in com-
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bination, disposed vertically above one another, the air-
plane is called a Triplane.

43. The Gap between each wing should be, from one,
to one and onedialf times the average chord of the ad-
jacent wings.

44, Triplane wings are about 75% as efficient, as mono-
plane wings of equal area, aerodynamically.

45. In triplane arrangements where all the three wings
are the same sice, the upper wing lifts about 43%, the
middle wing 21.5%, and the lower wing 35.2% of the
total load.

46. For use on the same machine under like conditions,
triplane wings should have about 35% more area than
monoplane wings.

47. Stagger is the state of relative position in which
the leading edge of one wing is located forward of the
leading edge of the other wing, or wings, when they are
not in the same horizontal plane.

4S. Wings may be staggered negatively or positively.

49. Positive stagger (upper leading edge forward of the
lower one), increases lift and efficiency.

50. Negative stagger (lower leading edge forward of
the upper one), decreases the lift and efficiency.

51. A stagger of (2/5) or (0.4) the average chord of
the two adjacent wings, changes the lift and efficiency
about 5%. Forward stagger increases the lift, negative
stagger decreases it.

Coming Next Month—Another Big Surprise

M odel

Airplane N ews Silhouette Contest

See the June Issue for Details
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IN 20 YEARS FLYING. DURING
WHICH TIME HE FLEW 16,000
HOURS. AND AN APPROXIMATE
DISTANCE OF 1500.000 MILES,

NEVER USED A PARACHUTE I

AND UNTIL THE RECENT ACCIDENT

WHICH RESULTED IN HIS DEATH,

RECEIVED NO INJURIES |

T he sopwith aviation
COMPANY OF ENGLAND
designed and built
THIS SPECIAL plane

FOR A TRANSATLANTIC
ATTEMPT. IN CVEEKS'

w Cwf)

T he top speed of the first

WRIGHT PLANES WAS ABOUT
ONE THIRD THE
OF THE SCHNEIDER RACERS !

© F THE 1755 PERSONS INVOLVED

IN AIRCRAFT ACCIDENTS IN 1931, 12S3,

OR 71%. RECEIVED NO INJURIES WHAT-

EVER» 216 Or/.) WERE SLIGHTLY

INJURED, 123'(7%) SEVERELY AND

163 C8%) WERE FATALLY HURJ ,



Fig. 10. Latest Types of Antenna Installments in a Transport Plane

Radio As An Aid To Aerial Navigation

A Special Course in Aerial Radio

AST month
I we mentioned
as the second prin-

cipal function of aerial radio,
—its usefulness as an aid to
navigation. Some pilots are
inclined to regard this feature
as paramount, and most will
agree that the usefulness of
aerial radio as a navigational
aid is limited only by the range
of the receiving set, and the
number of ground stations in
operation. In the present an
tide we will deal with this
aspect of radio.

As those who have followed
this course from the beginning
know, radio or electro mag'
netic waves travel over the
earth's surface at a sp.eed that
is almost instantaneous, and
set up reactions known as volt'
ages in all receiving stations
that lie in their path. When
two vertical aerials are joined
together at top and
bottom, they form
what is known as a
LOOP AERIAL.

An example of
a loop aerial in'
stalled on a plane
is given in Figure
2. When a loop
aerial is set in the
path of a wireless
wave with one of
its masts immedi'
ately in front of
the other, the one
on front will re'
ceive a slightly

(Chapter 7/)

By Capt. Leslie S. Potter

ON UOUSVSC. SIGNAL

ANY WAVINESS OF SIGNAL. OR KEY CLICKS INDICATES
AIRPLANC IS OFF CENTER, LINE OF RANOE.

Orr course

"N" PRCDOMINATts

IN THIS QUADRANT

OFT COURSE.
"A{ PREDOMINATES

«IN THIS QUADRANT

COURSE IS APPROX. T TO
10 MILES WIDE 100 MILES
‘FROM THE RAOIO RANCE

Fig. 1 How Radio Signals Mark Airways

2 Direction Finder Loop and Doublet Antenna on A R. C. Plane

stronger reaction or

voltage than the one be'

hind. Since a loop aerial is,

to all intents and purposes,

an electric circuit, when a

higher voltage is impressed on
one point of it than another,

a difference of potential exists

and an electric current flows.

It is this current passing round

the circuit that sets up the sig-
nals heard in the headphones.

If the loop is turned round
over an angle of 90° so that
in magnitude and direction
the same voltage is impressed
on each aerial, no difference of
potential will exist, and no
current will flow. A moment’s
thought will make ,clear the
importance attaching to these
peculiarities. A loop aerial
placed in the fore and aft line
of the plane and connected to
the pilot’s headphones, pro-
duces the strongest signal when
the aerial, and
consequently the
plane, is pointing
directly  towards
the sending station,
and signals  will
diminish in volume
the farther off a
direct course the
plane steers.

In case anyone
thinks the rest is
simple, let me as-
sure him that this
is only the begin'
ning of a series of
steps which have
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brought radio navigation to its present level of utility.
Much has been done since the early days of the loop
aerial, but the principles underlying it still form the fun'
damentals of radio direction finding today.

N this country, the radio range beacon is used extern
I sivély for direction finding. A map of the existing and
proposed range beacons was given in last month’s Model
Airplane News. A radio beacon is a transmitting station,
mechanically operated, employing the loop aerial principle.
The letter A is signalled on one antenna loop, and N on
the other. By appropriately directing the two loops, de'
finite air tracks across the country may be covered. Figure
1 will help to make this clear. Within definite quadrants
along the course either a dot dash or a dash dot will be
heard in the headphones. When the plane is on a direct
course, the two signals will mingle and a prolonged dash
will be heard.

The pilot tunes in to the particular wave length of the
beacon in which he is interested. If he hears a dot dash
he will know that he is to the right of his course and must
steer to the left until a prolonged dash is heard. He will
then be steering in a proper direction. If clicks are heard
or the dash is at all blurred, he should continue altering his
course until the sig'
nals become clear.
This system has very
definite  advantages
and is well adapted
to the present coni'
mercial needs of avia'
tion in this country.

A simple receiving
set is all that is need'
ed, and the same set
can be used to receive
the Department of
Commerce  weather
reports.  Figure 3
shows a radio receiver
for Department of
Commerce  weather
broadcast  reception
and for use with the
range beacons. It may
be wused in either
transport or privately
owned planes. Figure 4 is an exploded view of the same
receiver showing the remote control unit.

With this method of direction finding, no navigator is

Fig. 5
Dunmore-
Reed
Course

Indicator.
(Courtesy of
Harper 0

Brothers)

Fig. 4. Exploded View of Receiver Shown in Figure No. 3

Fig. 3. Aerial Radio Receiver for Long Wave Reception

necessary, no calculations have to be made by the pilot,
and signals may be received by any number of planes at
the same time. The disadvantages are mainly as follows:

Signals can only be received up to a minimum range and
by planes flying along certain recognized routes. To a
pilot setting off on a cross country flight which did not
lie along any of the principal airways, the radio range bea-
con would be useless.
Further, it will not
indicate an exact posi'
tion, merely the angle
of a plane in relation
to a certain beacon
However, as more
and more radio bea'
cons are put into
operation many of
these limitations will
disappear, and from
the point of view of
being the greatest use
to the greatest num-
ber, radio range bea-
cons are undoubtedly
the best system for
this country.

In addition to the
aural method of re-
ceiving these signals
through headphones,
there is also the visual method. Figure 5 shows a visual
indicator. The output of the receiver, instead of passing
through the headphones as signals, operates two reeds in
the'instrument which have been painted luminous white.
Attached to these reeds are electro magnets. When the

Fig. 8 Modern Radio Transmitting Station

(Radio Corporation of America)



RADIO AS AH AID TO

Fig. 7. One of the Earliest Types of Ship Installations

(Courtesy of Radiomarine Corfu, of America).

receiving set is
tuned to the pro-
per frequency,
the incoming
waves cause the
electro  magnets
to vibrate, and
this, of course,
causes corre-
sponding  vibra-
tions on the
reeds. The white
end of the reed as
it vibrates gives
the appearance of
a line inside the
instrument, the
more violent the
longer the line
will appear to be.
With the re-
ceiving set cor-
rectly tuned then,
both reeds  will
vibrate to an
equal extent so
long as the plane

is exactly on the p. ~ Beacon Signals near New York

airway. One reed

vibrating more than the other will indicate
that the plane is off its course, and the
shorter reed will indicate the side towards
which the pilot must steer to get back on
his course. Pilots whohave usedthe reed
indicator report it surprisingly easy and
accurate to operate with.

The direction system used largely in
Europe is the Bellini-Tosi system, and
this again employs the principles of the
loop aerial.  Thismethod hasmany ad-
vantages from the pilot’s point of view.
He merely sends out a signal to the near-
est control station “What is my position?”
and in from one to one and a half min-
utes he receives a reply giving him his
exact position. From a navigational point
of view this sounds nearly perfect. No

AERIAL
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calculations to be made, no listening
to lengthy signals, no wondering how
far along a certain airway one is,
exact position always obtainable on
request, and this is how it happens.

Two ground stations are connected
with each other either by land wire
or radio, and one of these stations is
the control station. One of the two
must also be considerably to the left
or right of the course. As soon as a
request for a position is sent out by
a plane, each station prepares to take
bearings, and the plane is instructed
to send out its call sign for from 30
to 60 seconds. During this period
each station takes bearings on the
plane by means of the radio compass
or radio goniometer. The control sta-
tion receives the bearing from the
other, and by means of triangulation
the exact position is speedily plotted
on a map.

The disadvantages of this method
are the number of ground stations re-
quired, and the fact that with numer-

ous planes calling for positions at the same
time, the service may become somewhat con-
gested and possibly slow. | have seen ten
minutes or more given as a possible length of
time which a pilot may have to wait for his
position, | can only say that during several
years | have used this method, the longest
time taken to give me my position never ex-
ceeded half this period.

So far as numerous ground stations are
concerned, it must be remembered that with
this system the exact position is obtained. In
order to obtain approximately the same re-
sults with the radio range beacon method,
plans have been considered for erecting small
radio marker beacons at intervals of ten miles
along airways. A distinct buzz in his head-
phones as the pilot passes over each marker
will tell him his (Continued on page 38)

Transmitting Antenna of Radio Corporation
of America_ at

Chatham. 1t is

over 300

feet high.

Fig. 9



Grooming The Supermarine for the flight, on which Lieut. G. H. Stamforth drove it at the remark-

able speed of over

miles per hour, at Calshot, England

The World's Fastest Airplane

The Supermarine S.6.B.

efore prd glue on the cylinder
B cceding to banks and finish
the colVvV shaping. Cut out

struction of the Su-
permarine S.6.B., it might
be well to give a few of
its outstanding character-
istics. The S.6.B. was
developed from the S.6 of
the 1929 Schneider Cup
Race. These plane's are
low-wing-braced mono-
planes built of steel and dur-
alumin, equipped with twin
floats. An increase in speed was
obtained with the S.6.B., over the S.6., from 328.63 miles
per hour to 340.08 miles per hour over the Schneider
course, and from 357.7 miles per hour to 408.8 miles per
hour over the three kilometer course. The increase in speed
resulted from a higher wing loading and a lower power
loading. The engine used was the Rolls Royce racing en-
gine, developing 2,300 horsepower, 21 percent more than
in 1929, though only 6¥2 percent heavier. When the new
speed record was set, a new engine was used, which de-
veloped 2,600 horsepower.

Construction of Model

Either white pine or balsa may be used in constructing
the model. As each part is finished, it should be sanded
very smooth, so that when the plane is finally assembled
it will be all ready for painting.

The WING is made first. Cut and shape it to the out-
line and airfoil shown. Mark the ailerons out with a
pencil.

Before you begin the actual shaping of the FUSELAGE,
cut the slot for the wing. The wing should fit snugly into
this slot. Cut out the cockpit and clean it up with sand-
paper. When the fuselage has been cut roughly to shape,

22

Test Your Craftsmanship
by Building This Beautiful
Model from These Plans

By Arnold Pearson

the cockpit stream-
lining and the windshield
and glue them in place.
The windshield can be
made of celluloid. The
oil radiators, located on
the sides of the fuselage,
can be made from two
pieces of .005" aluminum
or brass cut to the proper shape.
They are then glued on in the
position shown in the drawing.
The ELEVATOR is made next. Mark out the flippers
on the Elevator with a pencil. Cut a slot in the fuselage
so that the Elevator will fit into it as tightly as possible.
Make the RUDDER so that when it is glued to the
fuselage, it will appear to be a continuation of the cock-
pit streamlining; sec the diagram on page 24.

he FLOATS come next. You will notice that on the
bottom, forward of the step, the “V” becomes con-

cave. This is known as a “scallop” bottom. In making the

STRUTS, first drill a hole lengthwise through the strut,
large enough for a piece of bicyle spoke to be pushed
through.

The easiest way to make the PROPELLER is to carve
out the spinner and the blades separately, and then glue
them together.

In assembling, first glue on the wing and the elevator.
If you have made the slots a little too large, they can be
filled in later with plastic wood. The fillets can be made
at the same time. Next glue on the rudder. Fasten the
floats on now by drilling holes in the fuselage and floats
for the spokes, and pushing the strut ends in these holes
with a touch of glue. (Continued on page 47)
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AIR-WAYS
HERE ... THERE

Get busy and “Air your ‘Ways

of building and flying model

planes. In each issue of Model

Airplane News, space will be de-

voted to the activities of our

readers. Let OTHERS know
what YOU are doing

ERE we are again—talking from Station

H M-A-N, with a bunch of news from our

model aviation “grab bag.” Our biggest

package, by far, is news of the results of the prise picture
contest.

All those live young men who submitted pictures for
this contest are probably anxiously waiting to learn their
fate. You can imagine
that there have been a
great many entries.

However, after a consid-
erable struggle in weed-
ing out “the sheep from
the goats,” the postman
brought in an entry from
Richard Rioux, 327
Vine Ave., Highland
Park, 11 We feel that
his pictures are unques-
tionably the best that we
have received. He wins
Erst place, and the prise.

The first qualification
in this contest is likeness
to a full-sise ship. You
will notice from the pic-
tures that the builder
has adhered closely to
large ship design. A
rather interesting feature shown (picture No. 1) is the
inverted “V” type dummy engine; the propeller also is
spinning in a very realistic manner.

Many of the pictures that we have received have been
rather poor specimens of photography. The predominating

Picture of S. E. 5 by W. F. Losch, Jr., wins second place.
Picture No. 3
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fault has been improper focus. The quality of the picture
in respect to photographic detail, is the second qualification
of our contest. The prize pictures in this respect are not
exceptional, but are superior to most of the photographs
which we have received.

The third qualification, stating that pictures of planes
in flight will have precedence, is a very important one.
Rioux has obtained and submitted a very excellent picture
of his machine (picture No. 2) in full flight at an altitude
of about 35 feet. The trees showing in the right of the

picture prove unques-
tionably that this model
is flying in the open and
that no trick photog-
raphy has been used
We wish to draw the
reader’s attention to tire
very interesting detail of
the wing construction
shown in picture No. 2.
The machine silhouetted
against the sky shows up
the wing construction
very distinctly. This is
not only indicative of

careful  workmanship,
but also of ingenious
posing.

We wish to congratu-
late Rioux for his very
excellent  workmanship
on this model. Perhaps

he would favor us with a brief description of it, or with
general specifications which we might print in this column.
Many readers will be interested in building this very fine

little ship.
Our space is limited in this issue, so we will be unable
to print all of the entries in this contest. In the June

Rioux’s
prize
model in
full
flight.
Picture

No. 2 )
(right) A



W. F.
Losch,

Jr., winner
of second
lace, and
is SE5 in

flight.
Picture

No. 4

A fleet of
snappy
lookin
War Time
models built
and photo-
graphed by
tockton
Ferris, Jr.
Picture No.
7. (Right)

issue, you may look for a great many very interesting
photographs that the contestants have submitted. We be'
lieve you will get a great “kick” out of seeing what the

AIRWAYS —HERE A”D THERE

the next three months.
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The plane shown opposite is a

Travelair cabin “job,” a Curtiss-Wright Club Sedan. Many
other samples of Robert Sweet’s work, we hope, will grace

our pages.

H

Huron Street, Galt, Ontario.

ere we have picture No. 5 from John T. Dilly, 18

He is the instructor
of the Galt Model Airplane Club. The picture shows him
with one of his contest twin pushers.

If we are to judge

young fellows are doing throughout the country.

However, we feel it due to the second place
winner to show him some recognition in this
issue. We wish to congratulate W. F. Losch,
Jr., of 2116 Kerwood Avenue, Los Angeles,
California, for winning second place. Picture
No. 3, of his machine resting upon the ground
is quite realistic, though it might be improved
in photographic detail. We have had many
pictures which show detail more distinctly than
this picture, but their builders have failed to
submit a picture of the machine in flight. As
an indication of the flying qualities of the
model is one of the largest features of the con-
test, it has been necessary to give precedence
to pictures that show models in the air. Pic-
ture No. 4 shows Losch’s SEA. getting un-
der way. We are sure that our readers will
be interested to know more about his activi'
ties in the model airplane field.

Model Airplane News has received a
contribution which it treasures highly. In
Columbus, Ohio, Robert Sweet, 17 years of

Jack Limber, one of our

from the general design of this ship, we should say that

it is capable of long flights and embodies excel-
lent workmanship. He has sent no informa-
tion as to flights that it has made, so we can-
not tell you its performance exactly. We
would appreciate it if he would let us know
what this machine will do. Dilly tells us that
they have one of the largest model clubs in
Canada. If this is so, we should hear from
him soon again in the future.

Picture No. 6 shows one of our youngest
successful model builders, Jack Limber, who is
9 years old. He lives at 101 West 87th Street,
New York. Though he has very few years
to his credit, he is not to be classed as a novice
by any means, for he won second place at the
Gimbel Model Plane Competition last summer.
The picture shows him with one of the models
that he constructed. | might suggest that our
staid, old model builders step on the gas, if
they do not wish some of the younger boys
to outstrip them. It appears that some of our
older contributors have been satisfied to rest
on their laurels attained in one or more com-

Stockton Ferris of 2328 Bedford Avenue,

John_T. Dilly,_instructor of
the Galt, Ontario, Model Air-
plane Club. Picture No. 5

age, has youngest expert model u
been ill ~builders. Picture No. 6 petitions.
for some

time and, while con-  Brooklyn, has sent us
fined, has indulged picture No. 7 show-
in a little artistic ing his flock of war

work. He has donat'
ed three of his draw'
ings to embellish our
AIR-WAYS column.
We are indeed grate'
ful for his contribu’
tions and feel they
should have a place

of honor in this
column.  Therefore,
we are using his

sketch to make our
heading more attrac'
tive and realistic. As
he has submitted
three of these
sketches, one will be
used each month for

planes. It looks as if
he was starting an air
fleet of his own. If he
keeps on, he will be
running a close sec-
ond to France, Eng-
land and the United
States. The picture
shows an SE-5., a
Newport, a German
Albatross D. Ill, and
a Fokker D. VII.
Great attention has
been given to accur-
ate measurement and
detail in these models.

(Continued on
page 47)

Bob Clary enjoys gliding at
Camp OKIO u§. icture
0.



BUILDING A DURATION
BABY R. O. G.

A Winner Among Winners

By Jerome C. Kittel

HIS new R. O. G. has a record of 5 min*
I utes, 56.2 seconds to its credit. There is
nothing radical about the design, but several
details, the parasol wing, the monospar landing gear and
the three dihedral angles in each wing, are unconventional.
It is a very consistent flier and has a climb that will carry
it up to the highest ceilings.
If care is taken in constructing this plane you will have
a ship that will beat the best of them. Before starting the
material list it should be env
phasized that all dimensions of
balsa used are for a clear,
white and very light grade of
wood. If you use any other
grades, have no hesitancy in
varying sizes to correspond
with the strength of the wood.

Material List
Balsa
1/16" X/s" X8' for mo-
tor stick. ] )
1i/4"x3/4"x&" for pro- Side view of the
peller.

1/32" X2" X8" for miscellaneous wood,
1/64" x 2" x 8~ for miscellaneous wood.

Metal Parts
6" .010" music wire.
1+ .008" music wire.
1~ 1/16" x.012" dural for front bearing.
1 small brass washer or, preferably, a tiny glass bead.

Miscellaneous Parts
27" .045" x .045" rubber.
1 18" X5" very best superfine tissue.
Rubber lubricant
Colorless cement.
Acetone.
Banana Oil.

Special Tools T"eeded Are:
1 .015" drill.
8 small steel bars for perfect alignment of surfaces (Op-
tional).

Note the
large
area
propeller
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Assorted sizes jewellers
blue black emery paper
(optional).

1 piece brass or tin 3"xI"
x 1/32" for rib jig.
Carve propeller from blank
8" x 1*4" x 24". Carve in usual manner, first draw-
ing diagonal guide lines on blank. Do not drill shaft
hole in hub until propeller is completed. Finish
blades to 1/100" at tips and 1/32" at hub. Smooth
with jewellers paper. Now shape blades to the template
shown in plans. The shape shown is very efficient.

Bend propeller shaft out of .010" wire. (Use rustproof
music wire if it is available). Bend only the portion to
be made circular. Now insert in propeller hub and com-
plete bending. Push bent over spur end into prop. Cover
hub generously with cement.

Drill .015" hole for the propeller shaft in the dural
strip. Bend and cut the remnants off as in an ordinary
bearing. Bend CAN out of .008" music wire. Bend rear
hook out of .010" wire

Taper motor stick as shown in plans. Finish smooth
with jewellers paper. Mount
fittings carefully. Looking at
the motor stick from the rear,
mount rear hook on the right
hand side so that the rubber
when wound up will remain
above the stick instead of
squirming over the left side of
the stick.

Cut astrip out of the 1/32"
wood conforming to the tail
boom dimensions as shown on
the plans. Finish smoothly.
Out of the 1/64" wood cut a
strip  1/64" square. This is
for the rudder. Moisten wood
and very carefully bend around a hot 100 watt light bulb.
Pin this in place on bench after bending is completed and
let dry. When dry cement on to boom. Now cover this
with the superfine tissue. Use a 50'50 mixture of banana
oil and acetone as an adhesive.

C

For a smooth covering of surfaces whose edge has no sup-
port, such as this, let the grain of the paper run parallel
to the line of flight. Paint wood with the adhesive and
lay on the cut-out paper.

Neatly cement tail boom to motor stick. Make sure that
it is parallel to the thrust line. (Axis of the Rubber
Motor.)

On a smooth piece of wood or cardboard draw out the
wing pattern full size. On the 3"xI" x1/32" brass or
tin, draw a line 14" from each end. Bend the metal over
double on these lines. Leave a clearance between the metal
and the bent over end of 1/32". Now bend 3/64" camber
in this metal jig. Cut out and sand 9 ribs 214” x 1/64"
x 1/6 4" square. Moisten these and insert these in jig.
Put jig over small gas flame for about 75 seconds. They
will come out perfectly bent and will not lose their shape.

Bend the two wing tips out of 1/64" square balsa, using
the same method that you used in bending the rudder tip.

Cut out and finish the 4 wing spars according to the
plans. Assemble wing on a board using steel weights for
perfect alignment. It is necessary to hand-fit the ribs be-
cause of the taper. Apply cement to joints and let dry 30
minutes. Then turn over and apply cement on the re-
verse side. After 30 more minutes, break joints at center.
Leaving the wing tips on the  (Continued on page 43)

finished model

ut a 1/32" square x 5" piece of Balsa for the ele-
vator spar. Cement in place underneath the rudder.

Now cut out the paper to the pattern shown in the plans.
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“Openwork” Engines on this “Navy Boat” make “Trouble-Shooting” comparatively simple.

The Airplane Engine

Shooting Trouble With

“The Gun” of
Common Sense

By Lieut, (jg) H. B. Miller

must be considered. That is the necessity for

safety not only for the pilot but for his pas-
sengers. If one has ever flown behind a failing engine in
a locality which provided few landing fields, he can ap-
predate the comfort and confidence instilled by a power'
plant that has Been carefully maintained.

In spite of this, inexperienced pilots often take off with'
out carefully checking their engine and plane. Occasion'
ally, they take off even though their powerplant is not
developing its full power because of a cylinder or two
misfiring. Small engines have little enough power as it is
without losing the additional power which could be con-
tributed by a failing cylinder. In the case of a small three'
cylinder engine the loss of one cylinder means more than
the loss of one'third of the power, for the two remaining
cylinders must deliver power to give compression to the
missing cylinder. The
experienced pilot will
not take his plane in
the air unless the en-
gine is operating at
full power. If the
powerplant fails to
function perfectly on
the ground, there is
no logical reason to
think that the diffi-
culty will clear up
once the plane is in
the air.

Fortunately, air-
plane engines arc be-
coming more and
more reliable, but
their dependability is
based primarily upon

I N PREPARING for flight one thing above all

intelligent and careful upkeep.
Nevertheless, during a long period
of operation trouble of some kind
may be expected to occur. No
mechanism is perfect and it is only
by constant labor and readjustment that it can
be made to function properly at all times. If
the valves and their operating gear, and the
fuel, ignition, and lubrication systems are kept
in good condition, one can be fairly certain that the engine
will give good service during flight.

t is seldom that failure results from actual breakage of

the individual parts. If the various mechanisms which

go to make up the engine begin to wear excessively,
close inspection will disclose the surplus clearances in suffi-
cient time to permit replacement of the worn parts. This
in itself will eliminate complete failure of the engine at a
later time. If the component parts fail suddenly, one can
be fairly certain that the engine has been abused during
the course of its operation. Thus, the pilot can assist
materially in keeping aviation engines in good condition.

The pilot and the mechanic must work hand in hand
in an endeavor to reduce engine troubles to a minimum
and to permit a rapid repair of any difficulty that might
arise. In order to effectively seek the cause of trouble the
mechanic must know all of the symptoms of the difficulty.
He should be familiar with past troubles of the particular
engine for this frequently gives him an indication of the
succeeding failure. He should study the log of the engine
carefully for a replaced part may be the center of the
trouble. The pilot who complains of the powerplant must

3l
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Cowling that may be guickl

make his report in detail. Does the engine miss regularly
or intermittently? What cylinders appear to be affected?
At what engine speeds does the trouble occur?

To be a good troubleshooter a person must have a good
ear, be an unusually attentive observer, and most of all
must have the ability to think clearly and comprehensively.
Obviously, one should have a good all-around knowledge
of the internal mechanisms and functions of the engine.
Not only must one have a practical knowledge of the in-
dividual powerplant, but he must also, know a fair amount
of engine theory.

rouble-shooting may be done in two different ways.

The first is the case where the mechanic has encoun-
tered the various troubles so often that he can automatic-
ally place his hand on the failing part. The second method
is for the mechanic to have such a thorough knowledge of
engine operation that he can proceed in a logical and or-
derly manner to trace out the difficulty. The latter method
is more apt to produce results in a greater percentage of
troubles.

In the first case, if the difficulty is something that has
never before occurred to the mechanic, he will probably
be at a loss to make repairs. On the other hand the clear
thinker will be enabled to continue his search even though
his first clues prove to be erroneous. In this connection it
is well to remember that many entirely different troubles
may result in quite similar symptoms.

Time and experience have shown that it is wise to
develop some very definite system for trouble-shooting. If
one goes at it in a hit-or-miss fashion, the trouble may
accidentally be located at the very beginning. On the
other hand, a great deal of time may be wasted and pos-
sible solutions to the problem may easily be forgotten or
overlooked. Aside from the failure of the powerplant to
start, engine trouble will generally be one of three types:
loss of power with all cylinders firing, loss of power with
one or more cylinders missing, and rough operation. Ob-
viously the fewer number of cylinders in the engine, the
easier it is to identify the failing unit.

To inexperienced personnel it is frequently difficult to
identify the cylinder which is not firing properly. Espe-
cially is this so of engines mounting exhaust manifolds.
As a matter of fact, it may be necessary to remove the

removed makes for unruffled dispositions, and
immediate location of difficulties.

collector ring in order to locate
the engine trouble. The exhaust
of each cylinder should be heard
in its proper order providing a
proper charge of fuel vapor has
been ignited in each combustion
space. Most engines develop a
rhythm which indicates to the
well trained ear that the engine
is operating properly. When a
break occurs in the sequence of
the exhaust noises, some cylin-
der is failing to function. How-
ever, the radial type powerplant
exhaust reaches the ear at irreg-
ular intervals because of the
traveling of the firing order
around the periphery of the en-
gine.

In order to locate accurately
the cylinder which is missing it
may be necessary for the me-
chanic to feel the exhaust gases
with his hand. Naturally, the
failing cylinder will emit a cold
exhaust whereas the remainder
of the exhausts are extremely
hot. Moreover, the metal of the
misfiring cylinder will be cold to the touch of the hand.

It is to be assumed that the mechanic is somewhat
familiar with the type of engine he is to work on. If not,
he should study an instruction book for that particular
powerplant. He will thus learn the valve clearances, oil
pressure, maximum revolutions, carburetor jet sizes and
other pertinent data.

The three main sources of trouble are: compression,
carburetion and ignition. The two remaining systems, lubri-
cation and cooling may contribute a lesser amount of diffi-
culty. Generally speaking, however, these troubles are of
the simplest type and are generally readily apparent.

Unquestionably a discussion of trouble-shooting should
begin with the case of the engine which fails to start.
Here no symptoms are available and the mechanic is re-
quired to begin a systematic check upon the entire engine.
Suppose the engine is primed a proper amount and a
futile attempt is made to start it. This may be repeated
a time or two, but if three attempts are unsuccessful it is
clear evidence that something is wrong. The mechanic
may as well save himself further cranking efforts and hunt
for the difficulty. As a matter of fact, he should use the
primer very cautiously for since it pumps raw gasoline into
the cylinder it is very apt to run down the steel liner, thus
destroying the lubricating film of oil and eventually scor-
ing the piston.

T may be possible that the engine has been flooded, that
I is, too rich a mixture has been produced due to over-

priming. This condition can be remedied by pulling the
propeller through three or four revolutions while the
throttle is wide open. The prop may be turned either for-
ward or backward though it will be slightly more effective
if its direction is reversed. Obviously, with the throttle
full open the air drawn into the cylinders by the extreme-
ly slow engine speed will be unable to draw any fuel from
the jets. Consequently, only air will pass into the com-
bustion space and will scavenge it of the gasoline fumes.
Then close the throttle and turn the prop a few turns in
the proper direction. This will induce a good charge of
fuel vapor into all cylinders. Another attempt may then
be made to start the engine.

Or, it may be that the primer is failing to inject any
fuel into the cylinders. One can check this easily by re-
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moving a spark plug. If wet, a fuel vapor has been present
in the combustion space. If the plug is dry, the carbure-
tion system may be suspected of irregular action.

If the cylinders have been getting fuel as indicated by
the wet spark plug, the operator should begin a systematic
hunt for trouble. Of course, ignition will be the first thing
to receive a suspicious glance, but there is one more factor
which must be considered. It must be borne in mipd that
the three requirements for proper combustion are: good
compression, accurate carburetion, and properly timed
ignition. Carburetion and ignition may be in perfect or*
der but poor compression permits a mixture to become so
lean that it will not burn. Thus, the ambitious but in-
experienced trouble-shooter would be led off on the wrong
foot at the very beginning unless he begins a systematic
elimination of the possible causes of trouble.

Compression is first checked. This can be done in two
different ways. The first method is to remove one set of
spark plugs from all but one cylinder. Then turn the
propeller until the piston comes up on compression on this
particular unit. If the mechanic is at all familiar with the
type of engine, he can tell by feel whether or not the com-
pression is normal. Sometimes a pressure gauge is fitted
in one spark plug bushing to actually read the compression
in pounds.

nother and quicker method of checking compression
is to remove the valve housing. Again turn the pro-

chamber from any cause such as leaky spark plugs, im-
properly seating valves, and broken or improperly fitted
piston rings.

While one can ordinarily expect one of these causes to
result in missing within a cylinder, it is seldom that each
cylinder will be affected in such a manner at the. same time
and thus prevent the engine from starting. There are,
however, two things that might cause poor compression
in all cylinders at the same time..

he first of these is improper valve timing. Obviously,
if the valves are operating at the wrong period of the

stroke, a full charge of vapor will not be drawn into the

cylinder and the engine would not develop its full power.
It is also possible for the valves tc be so far out of time
that they cannot draw in any gas to compress. If the en-
gine has just been overhauled or torn down, one might
suspect immediately that it was not timed correctly when
assembled. The valves should also be checked for proper
adjustment, as too little clearance will permit the escape
of the compressed gases. Of course, improper clearances
of the valves of one cylinder will cause only that unit to
misfire, but if the trouble-shooter finds this condition to
exist he may suspect that the person who adjusted the
valves last did not know the proper clearance and all of
them may be in error.

The second cause of loss of compression in all cylinders
is lack of ail in the lubrication system. One must not for-

peller over by hand observing by the valve action whigjet that oil on the cylinder side walls and around the pis-

cylinder is on compression. To the mechanic this is as
accurate as the more methodical way mentioned above.
The experienced mechanic will not even find it necessary
to remove the rocker box covers to tell him which cylinder
iS on compression.

Compression is of such great importance because if it is
not maintained, a constant charge of fuel can not be taken
or kept within the combustion space. For instance, sup-
pose the exhaust valve is not seating properly. Then, dur-
ing the suction stroke of the piston not only would a
charge of good vapor be drawn in through the intake
valve, but also a mixture of air and burnt gases would
be sucked in through the exhaust valve. This would tend
to make the total mixture much too lean to ignite.

Or, again, let us imagine a leaking intake valve. Ob-
viously, this would not interfere with the suction stroke,
but upon compression much of the vapor within the com-
bustion space would be blown back out through the leak-
ing intake valve and even though the engine might start,
it would never develop any degree of power. The same
reasoning follows when there is a leak in the combustion

ton rings assists in maintaining a tight seal of the combus-
tion chamber. If the engine has not been operated for a
long period, it is possible that the oil has run back down
into the sump, thus permitting compression to leak past.
Or, it may be that the supply of oil is so slight that it is
not freely thrown about inside the crankcase and has not
accumulated on the cylinder walls.

Fortunately, the method of checking this is compara-
tively easy. Insert a small quantity of lubricating oil into
the cylinder by removing a spark plug. Then, with the
plug in place turn the engine over several times and try
that cylinder for compression. If it is improved, one cap
be certain that he has found one source of his troubles.
If, upon inspection, the mechanic then finds that he has a
goodly supply of oil in his tank, he should look it over
carefully for quality for it is likely that it has thinned
down too much for efficient use. If this proves to be the
case, the oil should be renewed at once. Then, by injecting
oil into each cylinder, the engine should start with no
further 'difficulty and as soon as the new oil is splashed
about, it will assist in main- (Continued on page 39)
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ELL, my friends, as usual we have a num-
Wber of interesting questions to answer this
month. It seems that many of our readers
have had difficulty in building propellers. One of them,
Russel Clark, of Loveland, Colorado, wishes to know what
we mean when we say that the propeller blade should pass
through the air at 4 degrees angle of attack in order to
have it act efficiently. Suppose we consider a propeller of
a machine which is spinning while the machine is at rest,
and not moving forward. In this case, the blades are at-
tacking the air at an angle which is usually about 30 de-
grees, and our angle is the angle between the plane of rota-
tion perpendicular to the shaft and, the cord of the blade
about 2/3rd distance out from the shaft toward the blade
tip. Now, however, if our machine moves forward wffiile
the propeller is rotating laterally the blades will not attack
the air at 30 degrees as was the case when it was standing
still, but due to the forward motion of the machine in
combination with the lateral motion of the propeller, the
angle of attack decreases. If your propeller is well de-
signed this angle should decrease to approximately three
degrees angle of attack while the plane is in flight.

You should know that the wing must have an angle of
attack or angle of incidence in order to create lift. In the
same way the propeller blade must have an angle of attack
or angle of incidence in order to give thrust. The area of
our blades should be of such an amount that the propeller
slips just enough to allow an angle of incidence or angle
of attack of 4 degrees. | suggest that you follow closely
the course in Aerodynamic Design running as a serial in
Model Airplane News, in order to get the full details
of propeller design. This issue contains the first article on
the propeller.

Mr. Clark also asks the question, “If you deepen or in-
crease the angle of the blades does that increase the effi-
ciency?” To this | can answer, yes, it does sometimes, and
other times it does not. In other words, efficiency does not
depend upon the angle of the propeller blade, generally

One of the Tri-motored
Fokkers used by the
Swiss Air Traffic Ltd.,
Company of Zurich,
used for fast delivery
of Trans-Atlantic mail
to all parts of Europe.
Note the American En-
gines. They are used
because this company
believes them to be
more dependable than
other makes of foreign
designs.
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speaking, but rather upon the relationship of the angle to
the area of the blades. The larger the propeller blade angle
on any machine, the more area will be required in the
propeller blades. If the angle is doubled, then the area

should be increased by the amount 2y/2. This means that
if the angle is doubled the area should be increased so that
it is a little more than double the previous area. If the
angle is increased by one half, increase the propeller blade
area by one half and then add a little more to that. This
will be approximately correct. One of the chief difficulties
with biplanes and triplanes and, | may say, the reason
why most of them will not fly as well as a monoplane, is
the fact that the propeller blade area is not large enough.
Approximately, the propeller blade area should be 10%
of the wing area.

Clark also asks the question, “What is the ratio of the
depth, to the width of the block in order to make the pitch
1.8 times in diameter?” The width of the block is propor-
tional to approximately three times the diameter and the
depth of the block proportional to the pitch, so in this case,
the width should be proportional to the depth in the ratio
of 3 to 1.8. Jn other words, if the width were 2" the
depth should be 1.2".

ere is another question which may be of great ad-
vantage to those entering models in National Con-

tests, where the wing area must be within certain limits.

How do you find the area of biplane wings when they
taper, and have round tips? The best method to use is to
take one half of one wing and measure the length of it
from the center point of the wing, over the center of the
fuselage, to the point where the leading and trailing edges
start to curve. The front and rear edges of this part of the
wing are straight. If you will now take the length of the
chord at the midpoint of this section of wing and multiply
it by the length of the section it will give you the area
of that part of the wing with straight leading and trailing
edges, even though the wing (Continued on page 42)
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A Special Course In

Aerial Radio

(Continued from page 21)
exact position. To add these to the radio
range beacons would involve a greater total
number of stations (though probably less
personnel) than would be needed under the
Bellini-Tosi method, and the results from
the latter would be more complete.

A J ENTION was made just now of the radio
goniometer. Most surface vessels are
equipped with suitable radio direction find'
ers to determine the bearings of incoming
signals. These direction finders used on
ships are too heavy and cumbersome to be
of any use in aircraft, and will not, there'
fore, be discussed here. At the ground sta'
tions, however, operating the Bellini'Tosi
method, a somewhat similar apparatus is be-
ing used. Two loop aerials at right angles
to each other are connected to two field
coils, also at right angles to each other.

In the centre of these coils is a small
search coil which can be rotated by a handle
at the top, the whole device being known
as a radio goniometer. Incoming signals are
concentrated in the goniometer, and by
rotating the search coil the exact direction
of the signals can be found by the points
at which they reach their maximum or mini'
mum strengths, depending on which method
is being used. Figure 6 illustrates a method
of plotting bearings received from two or
more stations.

Yet a third method of radio direction
finding is the rotating beacon or wireless
beam method. For general use when the
service is not aimed solely at one airway,
or where navigators or co-pilots are carried,

MODEL AIRPLANE NEWS

this is probably the best system yet evolved.
It must be remembered that the strongest
signals are heard in a loop aerial when it
is pointing directly towards an incoming
wave. The rotating beacon is nothing more
than a large loop aerial rotated by mechani'
cal means at an exactly uniform rate of one
complete revolution per minute. As it ro-
tates it sends out a continuous signal. When
it is pointing directly towards a plane the
signal will be strongest, and as it steadily
turns over an angle of 45° it will fade
away and then increase in strength as it
completes a half revolution, when it will be
pointing directly away from the plane.

It has been found that it is easier to judge
a minimum signal than a maximum signal,
so that a system has been incorporated in
this method, whereby a listener receives a
minimum signal when the beacon is pointing
directly towards him. The beacon sends out
a particular letter when it is pointing true
north, and another letter when it is point'
ing true east. This extra letter on cast is
necessary because a plane flying due north
or due south of the beacon would not hear
the north signal.

'npHE method of operation is simple.
A Since the beam makes one complete
revolution of 360° in 60 seconds, it follows
that it turns over an angle of 6° every
second. The operator tunes in to the wave
length of the beam from which he requires
a bearing, and listens, stop watch in hand,
until he hears the north signal. He then
immediately starts the watch until the signals
fade away, when he stops it. The number
of seconds elapsed, multiplied by six, will
give him the true bearing of the plane from
the beam. If the north signal were not

heard, the stop watch would be started on
the east signal, and after multiplying the
number of seconds by six, ~)0 would be
added to the answer, since the beacon had
already turned over an angle of 90° before
the watch was started. Several readings
should be taken for greater accuracy, and
the set tuned in to the wave length of an'
other beacon, and a second bearing ob'
tained in a similar manner. The plotting
of these bearings,on a map will give the
exact position.

The advantages of this system are that
the ordinary receiving set is sufficient, that
signals can generally be received at greater
distances than by other methods, though
this, of course, is mainly a question of
power of the respective sets, and that any
number of planes can use the same signals
at the same time from any direction.

Disadvantages lie in the fact that although
a pilot at the controls could maintain a
correct course to any particular beacon
without recourse to calculations, yet full
use can only be made of this method by
plotting the bearings taken, and this requires
an extra pilot or operator.

Such strides have been made in radio
during the past few years that it is impos’
sible to forecast the future.. Figures 7 and
8 are given as an interesting comparison
between the radio of yesterday and today.
Figure 9 is a modern transmitting antenna
at Chatham owned by the Radiomarine Cor'
poration of America, and Figure 10 shows
one of the latest types of antenna installa-
tions on transport planes.

Aerial Radio as a means of two-way com»
munication from plane to plane and from
plane to ground will be dealt with in the
next and last article of this scries.
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Airplane Engine
(Continued from page 33)
taining future compression.

Of course, a sticking or improperly seat-
ing valve will cause loss of compression, but
it is hardly likely that this would occur
in all cylinders at one time.

A very lean mixture may prevent an en-
gine from starting and is indicated by the
failure of the engine to run after the prim-
ing charge is burned out. Other lean con-
ditions may occur as explained during the
discussion of loss of compression and the
correction of the compression difficulty
should also have corrected the mixture
trouble.

TVJ ace certain the carburetor float level is
v “ such that the in-going air can suck a
good charge of fuel from the jets. The
jets also may be suspected of being clogged
up. These can easily be removed from the
carburetor.

The weather may be so cold and the
grade of fuel so poor that it fails to vaporise
without the addition of some external heat.
This function is ordinarily taken care of by
the hot-spot when the engine is running.
In the water-cooled engine it may be neces-
sary to drain the cooling system and fill with
hot water.

The air-cooled engines of today are de-
signed so that the hot outlet oil passes
around the intake manifold to assist in va-
porising the charge. If cold weather is ex-
pected, the operator will be wise to drain
the hot oil from the engine when it is shut
down. When it is desired to start the pow-
erplant the oil is heated and then poured
into the lubrication system. The propeller

J
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will have to be turned several revolutions in
order that the oil pump may force the hot
oil throughout the system. This is almost a
certain means of starting in extremely cold
weather.

With good compression available and
the carburetion system apparently in ser-
viceable condition the mechanic next in-
spects the ignition. One should first ascer-
tain that the magnetos are accurately timed
in order that the combustion will take place
at the proper instant in the engine cycle.
It is seldom that the spark plugs will be
fouled or damaged to the extent that they
will all fail at the same time. However, one
plug may be pulled out and placed on the
engine frame. The engine is then turned
over by the starter in order to see if any
spark reaches the plug. The booster mag-
neto must also be checked over similarly to
the main magneto.

If one is certain that no voltage reaches
the plugs, the trouble is in the magneto
circuits. A likely place to look is in the
switch. It must be remembered that the
powerplant is designed to operate when the
switch is open; that is, when the primary
current is forced to flow through the break-
er points.

Perhaps when one switches “ON” he is
failing to break the switch ground which is
essential if the primary field is to be broken
down. It may be necessary to search for
grounds in the switch and all along the
ground wire leading to the switch from the
primary side of the magneto.

If this lead is in good condition, the
breaker points must be carefully inspected
for if they are inoperative no secondary
voltage will be set up. It may be that they

POSTPAID
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are actually welded together or that they
are arcing badly as the rotor is turned over.
This shows conclusively that the condenser
has shorted through and is not acting ef-
ficiently.

Tt may be necessary to open up the mag-

neto and check the circuit over carefully
in order to find some other ground that may
be eliminating the breaker points from the
circuit. If, after this inspection, the magneto
continues to fail to produce a spark suf-
ficiently hot to ignite the charge the mag-
net is weak and must be recharged, although
a shorted secondary coil would also reduce
the strength of the built-up voltage available
at the spark plugs. If this proves to be
the case, it must be rewound or replaced.
Or the safety gap may be so reduced that
it absorbs the high voltage and prevents it
going to the spark plugs.

The troubles that occur while the engine
is running offer more room for the exercise
of one’s mind and knowledge of the engine.
On the other hand, they at least provide
the trouble-shooter with very tangible symp-
toms which he can analyze more or less
quickly depending upon his skill.

The order of searching for trouble after
an engine is running is the same as for a
powerplant that fails to start. Here indi-
vidual cylinders may cut out for the same
reasons enumerated in the failure of the
engine to start.

One other reason for loss of power which
has not been discussed in detail is that of
the fuel mixture.

- | "he lean mixture is indicated by a yel-
% Jowish exhaust flame and backfiree
(ContitiUL’d on page 42)
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TAKING COUNTRY «Y STORM ! pﬁox. 3 st. f't'_a”tt”bsdatndl formtlers
« 1 shown “act. size patt., dotails, color
o gnd it g, el e S Mo g S R
1SSuU y ) . I I \V/( T 5 -
our employe%s ad perfected. ONLY Gb postpaid. S-‘ E'A'—AS'D' ﬁieeeugggt SSuc%eurt
WORLD RECORD SMASHED BY CUSTOMER  Camel stery ShiF
g—é%qsier V\I,hirlwitrﬁd 98 uipmentﬁbr_olfe fIf_oLrtnerYAmericemd r%%or(tih easilyt ttJy SBt(')’(‘JSIﬁS Eﬂpﬁ?rrnz;l;irﬁ% aocer
margin Wi .6 sec. official flight. You shoui e next to s
win thie Ronor with the genuine WORLD REGORD POWERPLANT ~ Lockheed Laird Super Solution

World Record
Motor  Kit— RADIAL
Finished Parts
and _Instructions
ONLY .., .S0.99
Motor Partly
Assembled”  -rue
ONLY ...-Sl.45 1 WI.
Motor Al - HOOSIER ONLY J4-Qz
Ass bl(tedd and WHIRLWIND 3-IN. DIAMETER
este a
ONLY® Zs285 [ D XIN STROKE
Used Nso on
Boats STRONG AND
Thousands__sold. MOTOR ‘howerful
ORDER TODAY!

SCALES ACCURATE TO 1/000
OZ—Best  balance type = (no
springs)—special ~ for ~mo

simple—used by real champions tests!

where no guess”work goes. ONLY 1/s™
53.50 POSqTPAID. g E’IAGID"az
TRUE _PITCH PROPELLERS
ARE—Cheaper than blank»1—17

asst'd. accurate propellers. 5" to
15" dia.. $1.30 value. SPECIAL
ONLY 99C POSTPAID.

BRAZILIAN BALSA BOARDS—

Items,

You want the best — lighter,
stron%er whiter. 2 x 5 X 36 PERU.
ONLY 99c POSTPAID.

BALSA I'IltOPFXLLItS

Machine cut Balsa Propellers Permanently Shaped.
Center hole drlllod, ready for final sanding.
Six-Inch Prop ....... $0.09
Seven-Inch Prop N
Eight-Inch Prop
Nine-Inch_Prop
Ten-Inch Prop...

Twelve-Inch rog .18
NO ORDER FOR LESS THAN SOo considered and
Sc postago must be added

5" wm_%s ......... e y
SPECIAL .59.99 %3—_15" Kits Special 8nly
BEST LUBRICANT & RUBBER

—Fresh full skein over 20» ft.
with sulipI% lubricant. Win_Con-

1720 S§. 59c:

fiat 69c: 3/1G" 99c.
ILLUSTRATED MAN- ?_oo, washers, aluminum tubing, 30ft. \
UAL—Numerous helps, new i-enlo g
models, plans, record

airplane
marlne prices —
copies).

PERU MODEL SHOP
INDIANA
Dealers_write_for terms,
nonrgnnm

Big 60 inch BAYLES
ingsprcad

Champion

Compressed

Plino Kt

ano Ki

Complete  With SUPER
Bl Blueprint SPORTSTER
Picture_ and

Directions SENSATIONAL KITS — Gee-Bee or

other planes_listed—true pitch propel-
lers. streamlined wires and struts.cel-
« luloid parts, insignia, colored cover-
Xt Ings. cut ribs, etc; {-\II \Lljvnhusual dura
a_ ! ion fliers, easy assent. 2y morn?
Combination 75+ i Y e Bnly 9o post aid
1.69 Postpaid
ig wings-— nB/ 1.99 Postpaid
Foreign—add 10c per kit)

LOOK! BIG 5-in-1 Kit—SAVE 5

Over 100 articles-less than wholesale
costiSamplenewMICRO-FILM, 50 balsa
veneers and spans, variety reed, bam

SPECIAL .54.99

a.
Tank and

3/32" or
POST-

e g venia; HMIShed propalloLand 4
ships, rare bTar’]ks, 5geyv' dural an%_gteel thrust
quallt{, SUbd- - bearings, Ssi/esplatedmusicwiro, spec-
10c (no free jal paper cement, HOOSIER BAISA
LUE, plus big model blueprint—part;
fLo rt5 c?mplsgzt%m\?vdhellsapd tthtsomle'
ist value $2.75. i ey las
99c Postéaald. 2-S-|Bn-q Y(ITS (glr}iy
pinns)$1.89. (Forelgn-add 10c pe rklt

2 Hawk Soaring Gliders

This 21" glider can be assembled In 5 minutes.
All parts cut to size and shape. Cement and
insignias and instructions arc _furnished. =There
are 2 complete sets for 2 gliders In this .Kit.
Has recorded flight of one minute. PRICE FOR
KIT $0.75, postpaid.

Send 10c for complete Illustrated booklet allow-
ing all the latest models, kits and supplies, at

REDUCED PRIC

X NEW ES. o
Hawk Model Aeroplanes, 4944 Irving Park Blvd., Dept. R-Il, Chicago, Illinois, U.S.A.

NEW CATALOGUE AND LOW PRICE LIST

Watch for NEW CURTISS A-8 ATTACK. This plane was modeled from original plans and

should not be confused with other models on
Scale and 12" Solid Scale.

market. Comes as 24" Flying Scale, 24" Solid

W rite for further information and prices on this and other models.

CRESCENT MODEL AIRCRAFT, 1807 Benson Ave., Brooklyn, New York

WIN THESE SPEEDY PLANES

Oh, boyl Take your choice
of tills “speedy Fairchild rac-
ing plane or the beautiful
Curtiss Robin. These planes
nro strongly and accurately
built. Designed by experts.
Actually fly under their own
power. © And imagine this!
You_can get either of them
—without a cent of cost. It's

easy!  Just deliver threo
well-known  magazines to .
regular  customers. we’'ll Mr. Jim Thayer, Dept. 260
start you at once. Mall the The Crowell Publishing Co.
coupon! Springfield. Ohio.
Dear Jim; | want to win manv dandy model
planes. .Start mo as a salesman at once.
. B-O-Y-S !
Mail the We'll start you
winning. man
Coupon Iit_odegl plane)sl
At Once! WIthoUT | @7 CeNt Gty e Stato

Polish Fighter

(Continued, from page 6)

if the construction is carried out as outlined
below, no trouble should be had.

The center section, or rather sections, will
he made first. They are first assembled flat
on a board and glued. Then they may be re*
moved and the spars bent and glued. First
make all four wing pins, L. These are of
No. 12 wire, each 1VA" long. Bend back
Ys" on end of each, so they may be fast-
cned securley in the spars.

Cut four spars of Vs" x Va" balsa, 4"
long. Make a slot in each one VI' I°n6 as
shown on Fig. 5 for the pins, L. Then start-
ing IVa" from the slotted end, taper all
four from va" down to Vs" at the oppo-
site end. Now on the under side, but not
the tapered side, cut a very narrow Vce
half way through each spar. This will en-
able you to break them very accurately later.
Do not break them now, however. Set two
of these prepared spars aside for use as rear
spars, M. Round off one side of the other
two to form the leading edges, N. Be sure
not to make both alike, but make a right
and a left. The tapered edge should be up
and the V cut at the bottom. Put the wing
pins in all four spars and bind with thread,
covering with plenty of glue.

While the spars are drying, cut out all
the ribs, including those for the wing tips.
The No. 6 ribs are cut from blocks 2Va'
X Ys" XVa". They should be cut to shape
roughly and finished after the wings are en-
tirely assembled. Remember to make two end
ribs No. 6 with curves opposite, two of
No. 1, 3, 4, and 5of 1/16" balsa, and four
of No. 2 of Vs" balsa. It will be found
that the ribs shown on Fig. 6 are of exact
size, except that the trailing ends are a little
too long. These are left this way purposely
because it is very easy, when building a
tapered wing, to make ribs too short, mak-
ing it necessary to cut new ribs. When the
wings are laid out, the leading and trailing
edges should be pinned down first, then
the ribs may be cut off at the small end to
the correct length. This applies to both
wings and center sections. All of these
should be made directly on top of the pat-
terns, which arc covered with wax paper,
and with a board underneath.

The center sections may now be assem-
bled as described above. Only one side is
shown. The other may be traced on a sepa-
rate sheet, using carbon paper. The trac-
ing is then cut out and turned over so a left
side may be made. The trailing edge piece,
O, should be soaked in water and bent to
the shape shown, with pins to hold it.

When dry, the spars, M, N, and O, should
be carefully cracked, with the free ends
down. Place the whole center section on a
block or other convenient support 1/2" high,
so that the spars from No. 1 rib inward hang
over the edge and touch the table top at
inner ends. Thus the No. 1 and No. 2 ribs
arc 1/2" higher than the inner ends. Put
glue around the cracked part and set aside
to dry. Do not put in the small top spar,
P, until the wing is on the fuselage.

The wings themselves may now be made.
The two rear spars, M', taper from Va" to
Vs at the outer end as do the front spars
N'. The latter are rounded off on one side
so as to carry out the curve of the ribs. A
small hole is drilled Va" into the large end



of each spar with a No. 60 drill for the
pins, L. Wrap over the holes with thread
and coat with glue.

Assemble the same as with the center
section, pinning down the outline first
and then cutting the ribs to the correct size.
Glue the ribs in as you go along and put
in the spar, P', last. The trailing edge, O',
is best made in two pieces, although a single
piece could be bent if soaked in water first.
When dry, finish off with fine sandpaper.

The center section is assembled to the
fuselage by rounding off the ends of M
and N and sticking them in holes made in
the motor blocks. The ends are made long
enough for this. Use plenty of glue, but
before it has set, glue on the wing struts, Q.
These arc 1/16" square bamboo with a trail-
ing edge of balsa, rounded off front and rear.
It is best to measure your own model before
cutting the struts, as any small variations
in construction would be apt to make the
struts shown on Fig. 2 fail to fit.

Use great care in trucing up the center
section, as the success of the model depends
on it. The angle of incidence is zero degrees,
and imaginary lines along the bottom outer
ends of both M and N should be parallel
with each other and the table top, when the
tail is in flying position.

When the glue is entirely dry, slide on
the wings and put in the motor sticks to be
sure that they fit correctly before covering.

Covering and Decorating

Cover a little at a time, using pure ban’
ana oil as an adhesive. The author reconv
mends covering the fuselage top and bot'
tom with a separate piece between each
former. Cover the sides next, then the tail

AT LAST

MODEL AIRPLANE HEWS

surfaces, and the center sections last. Use
a single piece on the bottom of the latter
and two pieces on top of each. The wings
may be covered with a single piece on top
and the same on the bottom.

When finished, spray all covering lightly
with water from an atomizer. Put little or
no water on the tail surfaces or they will
warp.

Since all wing surfaces of the large ship
are covered with corrugated dural, the
author drew lines Vs" apart with India ink
on all paper used for the wings and tail,
making it resemble the dural. Of course,
this was done before covering. It is a
tedious job, but looks very well on the
finished ship.

All wooden parts, such as the propeller,
wheels, motor blocks, struts, landing gear
Vecs and wing tips, should be coated thinly
with white paste, rubbed in well. Then
paint as follows:

Black: Tires; entire fuselage from cock'
pit forward, including motor block; wing
tips.

Aluminum: Wheel centers; propeller and
spinner; struts; landing gear; wing leading
edge, y2" wide at center, tapering to Yg"
at tip; leading edge of fin and stabilizer,
1/4" wide; wing and tail tips, Y" in from
the tip.

Also, a rectangle of aluminum paint on
each motor block, with four black dots for
exhaust pipes. Outline the cockpit in black
and install a rectangular celluloid wind'
shield.

The insignia, as shown on Fig. 1, are
painted on thin paper and glued in place.

This decoration scheme is as near the

tional

Balsa_sheet of ribs
r 17" long—celluioid wheels,—bI Calsa grop
slicke—

oward It-a-c-e-r! Get” yours nOWé)ulck'
Contents of the Howar
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original as possible without adding exces'
sive weight. The original model weighs |1»
ounces unfinished, and IV2 ounces with all
decorations.

Conclusion

The model should be flown with about
six strands of Yg" flat rubber.

It will probably be necessary to bend the
wing pins so that there is a dihedral of at
least 42" on each tip. That is just why
the tips were designed to be detachable.

Keep at it and you will have a fine model,
and one which, on the ground or in the
air, is about as fine a looking one as it is
possible to make.

Materials
Balsa (3 feet in length):
Ya" XYg" (2)—wing spars M, N, M\
NE
Yg" X 1/16" (1)—trailing edge, O, O’
1/16" square (6)—Ilongerons, uprights
and wing spar P, P’
1/16" x 2" (Yi)—ribs, formers
vs" X 2" (Y)— ribs
1/32" X 2" (Y )—Ilanding gear.
1 propeller block—7" x 1Yg" x Yg" balsa.
2 motor blocks— 1" x 11/16" x Yg" balsa.
2 wing tip blocks—2I»" x Ya" x Vs"
balsa.
1 spinner—1Yg" diameter, balsa.
1 spruce motor stick— 14" x Ya" x Yg".
Five 12" lengths bamboo.
1 pair lightweight wheels 1Ya" diameter.
10 feet Yg" flat rubber.
2 feet No. 12 music wire.
6 inches No. 8 music wire.
2 sheets superfine paper.
Banana oil, glue, washers, pins, etc.

A Flying Scale Model

That FLIES 1000 Feet—Is Easy to" Build —
and Costs You Only
NEW Howard RA-CER!

hat 1
gostpavéy fovrv ?he aenst'rrg
et—completed

lightning—Hies

\40c

g/o "POS T PAID
generou constr ction x

plane looks prett: picture—is fast as chained
1,000 feet—rasy 1o bulld—thats Comet's new sensa.-

Racer Kit
former, etc.—wing and body numerals—\4" rub-
block—sandpaper—10 bal.

e
fuselage  strips—1 bal. center wing strips—strip bamboo—
bal. = radiator block—spec, —spinner i/ock—big tube cement—banana
liquid—music wire—prop shaft—rear hook—washers—pins—spec. alum,
spinner _piceo—cowling bal.—illustra ed  instructions—big ™~ plan—Jap
t'ssuc. EVERYTHING! 75c postfree |
i7 U mt 50c worth
e I» - SUPPLIES
If you order all 3 Kits Now!
Order the new Howard Baccr, Pursuit and Hart ing- 3
(total $2h50k tpostgald atlrlmd well<l dshlp t?em at Wing S_pread ¢ WL W*h
once each kit Indivi ua acked in its _own
handsome, bit: box X\B including FREE New C-l Pursuit
OK EXTIIA CHARGE these supplies worth SOc: Flies like a fighting fur?/ Brown fuselage, ~orange wings. Postpaid
4 Pairs insignias $0.0 h Bmlders everywhere 5|mpy wild about the good looks and” performance
ShCOlS ba alsa 1/10" x The the Pursuit. Easly to build, too! _Only” 75c postpaid. = Packed in
0 Feet %" llat. rubber DART strong colored” Iwx ke all Comet. Kits! “Order now.
10 Shredde bamboo Complete kit Includes: . Stamped ribs and bulkheads, epee. bal. nose-
2 Propeller shafts ... *1.00 St block. cellu, wheels, sized bal. strips, Strlé.') pbamboo, all wire. parts.
%Eellé tBIbaeCkCg?r!IeL{Iol\l}ljodel o 4 " | | ‘ W s Arm colors Jap. btlsf(uef Itlyo Iy |rhS| nia, ndtpapfr 'ban. bIt;qm tce
: This sensational value yours for on lock, full-size drawing, instructions, rubber motor.
ST ARSI e (el R R Bl s SRR
Order theso 3 Kits 2.50 prepald includ- cludes: - Printed bal. pans, B body /in- SATiSFACTION GUARANTEED!
Igc?ur Opcalswoe;wd SUPPéIES ree. Gean;dlejzrp W'ATTI 5|tgn|a bsarédpapetg reecJJ I. %y stnps
stri amboo, bal. sp wire .
omet products GUARANTEED' Canadians arts, bal.  headrest ang nose Iccc bal.
add 15c extra).. No C. O. D. GIANT Catalog E op, blank, . cellu, wheels, cement, ban. Comet MOdeI Alrplane & Supply CO
5¢c. Dealers write! iquid, full-size drawing,

tissue,

instructions. Jap.
rubber motor—EVERYTHING!

3114 Harrison St, Dept MF5-2, Chicap, .
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NOW build

SELLEY'S
BELLANCA

MODELS
AIRBUS Is the latest creation

hy Guiseppe Bcllanca.
It is admitted by ex-

W ing 8paR 20" Righty Befecils Mot
efficient transport plane in the world.

After careful study and experimenting, we
have perfected an authentic model of this
novel ship. Built as a scale reduction model
it is one you will be proud to own and ex-
hibit. Its unusual lines give it a powerful
appeal for the most expert craftsman. Yet
it is simple enough in construction that even
the beginner can build it. As a flying model,
it will distinguish itself for its beautiful and
realistic appearance in flightt Due to its
tricky design and short fuselage, its flights

will average about ISO feet, according
to factory tests.

Plans alone.. . 50c

«2.00

Postage 25c.

Model
Builders!!

Build  the  revised
Cloud Breaker, an
outdoor single push-
er that tileS remark-
ably well. Complete
kit” comes witli * full
instructions and ma-
Iterlals. A DOUBLE
geared windku
iven free with each
it. Price only 70c
Postpaid.
SEA GULL MODEL AERO CO.
153 Beach 123 St., Belle Harbor, L 1. N. Y.

KITS 750

Boeing P-12 British S.E.-5

Lockheed Vega. Fokker D-VIII

Stinson  Mnnoiilano Sopwith ~ Camel

Travelair . S Neiuport Scout i
These construction sets contain completo material,
stamped ribs, all balsa strips cut to size, wire parts
all ‘formed, .cement, doge,_ rubber, tissue, _celluloid
wheels, full' size plans and instructions, etc. = Packed In

single and_ attractive boxes. These are 10" flying scale
models. Guaranteed to fly. i
Some of our prices on supplies:
Clear dope. Acetone, Banana Oil 2
colorless "cement 2 oz. 10c. pint
motors HZz" din. 16c, 2" din
r. 1" 7c, 1V' 9c. 1%" 13c. i
?c. Many other bargains, send 2-2c stamps for prico

ist,
Add 15c to orders for packing and postage. Orders
west of Mississippi and Canada add 10c ‘extra. No
orders less than 25c accepted. . .
Dealers and clubs write for astounding discounts.
MERCURY MODEL AIRPLANE CO.
1592 Lincoln PI., Brooklyn, N. Y.

oz. 7c, 6 oz, 20c:
- if cvl. dummy

MODEL AIRPLANE NEWS

FLY

Wing Span 18"

Complete Kit

$1.50

Postage 250.

SKYROCKET

rp HIS dandy little model Is a knockout when
seen In flight. With 18" wing span, trim
lines, and bright red finish it is a real master-
piece.
The Skyrocket has been thoroughl
factory experts, and found a capable and consis-
tent flyer, often flying well over 200 feet—a re-
markablo performance, with its short and stubby
fuselage.

Both kits are completo with largo fttll-slzo 2-in-I
plans with complete building instructions, colored
dope, ccmont. best selected balsa wood. Japan
paper, ct'llulod wheels, propellers for both types
of model, and power plant assembly. Flat parts
are printed accurately on 1/16" balsa sheets ready
to bo cut out.

Plans only e 50c

Send 10c for New Catalogue, just off the press.
LargI%st Assortment Models and Supplies in the
orld.

tested by our

Selley Mfg. Co., Inc.
1373A Gates Ave.
Brooklyn, N. Y.

READY TO FLY!!

Com[)letely assembled and
ready to fly. Tills model lias
features of a real

1t’s realistic rise from
ground and Its graceful

will add to the” joy of
ft. Cabin Its owner. Guaranteed to fly
Monoplane or mone refundedij Keuiit in

PRICE, postpaid .......ccccoemnene

MEYERS MODEL AIRCRAFT
371 Clinton Street, Brooklyn, N. Y.

Mill  Importers of
MODEL AIRPLANE
JAPANESE TISSUE

PAPER

made in 32 colors
WHITFIELD PAPER
WORKS. INC. .
12 Vestry St.. New York City
Est. 1869

FLYING CLUB PINS -

. FREE CATALOG

Design shown sllveréalato 35 conts
each; .50 doz. old plate or
sterling silver 50 cents each. $5.00
doz. Any one or two colors enamel
and any three letters.

BASTIAN BROS. CO.
25 BASTIAN BUILDING ROCHESTER. N. V.

35¢

CONTEST EXHIBITION WINNERS!!'!

Snappy Solid Scale Models

Supermarine S6B

$1.95 Complete Const. Set

Which contains detailed instruc-

}:i%r}?\”vsvith FULL-SIZE BLUE-
Samo as published in this issue. :

Also_all parts cut and stamped
?:AEQ'?I%%YC%%SEIQAEEM%%%ER to size. Finished aluminum pro-

CURTISS FALCON

FOKKER

peller.  Colored dopes and all
other materials.

D7
SUPERMARINE NAPIER

AEROMARINE KLEMM
(Includes die cast engine.)

Contest Model Aircraft

Add 15e for packimi_and Postém?
and insurance for sets.

1j2brSSl6 k 1y nJsn py ace

Airplane Engine
(Continued from page 39)
through the carburetor. The latter symptom
results, of course, because the slow combus-
tion keeps flames within the cylinder even
as late as the opening of the intake valve.
Consequently, the flame travels back through
the intake system and burns the vapor in

the carburetor.

The most likely cause of too lean a mix-
ture is an air leak in the induction system
between the carburetor and the cylinder. The
additional air drawn in by the suction di-
lutes the normal mixture thus thinning or
leaning it.

A restricted fuel supply will also result
in a lean mixture. One must check the en-
tire fuel supply line to eliminate any pos-
sible obstructions. Is there a sufficient sup-
ply of fuel available? Is the fuel delivered
to the carburetor under high enough pres-
sure? Arc the carburetor jets clogged up?
Is the fuel level high enough to maintain
a good supply of fuel in the carburetor
jet? These difficulties will again lead to a
diluted mixture to all cylinders.

Too rich a mixture is indicated by a
heavy, dark exhaust. Excess oil passing by
the piston rings will also give off a dark
smoke unless in extremely excessive amounts
when the exhaust will turn white. Also, if
the mixture is too rich, the smoke will be re-
duced as one opens the altitude adjustment
slowly. Further, as the mixture becomes
more nearly ideal the engine will gain revo-
lutions and power.

If the float adjustment permits too much
fuel to get to the carburetor jets, a rich
mixture results. Too much fuel pressure will
also force the gasoline from the jets. Or,
the main air passages may be stopped up in
such a way that the amount of air is re-
stricted. A leaky carburetor float will also
permit the free passage of fuel through the
jets and thus will richcn the normal mixture.

It is seen that trouble-shooting is a result
of a routine and logical search to ascertain
if the three main requirements for combus-
tion arc present within the engine. If these
necessary conditions are fulfilled, the engine
will operate in a normal manner. Some
troubles, however, arise from peculiar con-
ditions of heat or weather. For instance,
when the engine warms up the expansion
may open some part of the primary circuit
of the magneto. Thus, the engine would
apparently be normal except when operated
for a certain period at which time the dif-
ficulty would begin to appear. These are
the most tantalizing of all troubles and only
the clear thinkers will be enabled to trace
out and repair the difficulties.

The succeeding article will discuss the details
of the engines produced by the Wright
Aeronautical Corporation. These power-
plants are the /-5, ]'6, and the larger
Cyclone.

Aviation Advisory

Board

(Continued from page 36)
may be tapered. In order to determine the
area of the curved end, | suggest that you
divide it into triangles. This may be done
by drawing lines from the center point of
the chord of the straight side, out to the
curved edge of this area, drawing these
lines so that they terminate at the curve,
each approximately Y" to 1" apart.



Now you have the wing tip divided up
approximately into triangles, the base of
which will be a slightly curved arc formed
by the curved edge. If you take the width
of this base and multiply it by one half
times the distance from the curved edge to
the center point of the straight side, it will
give you the area of one of the triangles.
The total area may then be calculated by
multiplying the area of all the triangles
composing the curved end.

/I"Arvitle M. Sommer, of Pekin, 111, writes

to us and wishes to know the kind of
material that should be used to construct a
non-flying scale model. This depends en-
tirely upon whether you wish to build a
solid scale model or a built-up scale model.
If your model is of the solid type, the wings,
fuselage, tail surfaces and struts may be
made of solid pine or balsa wood, which-
ever you prefer to work with. The advant-
age of pine is that the pores of the wood
may be easily filled by a coat of shellac
which is sandpapered when thoroughly dry.
Varnish on top of this will give a very beau-
tiful finish.

If the model is made of balsa wood the
finish usually is not all that might be de-
sired. However, | shall tell you here about
a little trick, which we have learned. In
order to get a high luster on balsa wood, the
best material to use to fill the wood success-
fully, is a very thin solution of sizing glue.
This is a granulated glue which must be
dissolved in water and heated to about
the boiling point. Then, while the glue is
still hot, the part to be “sized” should be
dipped into it until it is thoroughly cover-
ed, and then withdrawn, allowing the resi-
due to drain off. The glue should not be
so thick that it will not run off the object
which is being sized, readily. The wooden
part should be hung up until the glue is
thoroughly dry, preferably in some warm
place. After several hours sand the surfaces
down lightly, until they are smooth. Be
careful however not to sand away too much
of the wood and take off the coating of
sizing entirely.

After the wood has been prepared in
this manner paint it with a coating of shel-
lac and when this is thoroughly dry add a
coat of varnish. A second coat may be
necessary. If this procedure is followed care-
fully and correctly a beautiful, glossy finish
should result equal in all respects to the
finish on white pine.

If you are constructing a scale model
swhich is of the built-up type, balsa wood
may be used throughout for the framework.
It is usually covered with paper when this
construction is used. If silk is to be the
covering | suggest that the frame be built
of white pine. Joints are usually made with
quick drying water-proof cement. Cowlings
are usually made of metal. | suggest for
this purpose that you use 5/1000" thick,
aluminum sheet.

Duration Baby R.O.G.

(Continued from page 28)
bench, elevate center of wing 3}". Coat
broken joints generously with cement. Let
dry.

Cover wing very carefully, using 2 pieces
of tissue. Start covering at center rib and
work outwards. Smooth all wrinkles out as

(Continued on page 44)
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PIONEER

Curtiss A-8 Send

1" Flying Scale 5¢
odel,d a}cglurato_ in
ever etail ami a .
fast._y steady  flyer. Coin
Weiftht I.t1 0z.; dura-

tion 90 seconds. Re-

markably stab|e. for New
Tyt

gliank?d Olé[, mg_ter- Catalog.
al  to mension,

B Size” Iayoluts. Ask for
Large model, “small

rice.

price Catalog

M-5.

NEW CURTISS A-8 ATTACK $2.00
See Description at Left.

These Models Have EARNED Their
Popularity. Looks, Plus Flying Ability!

G. B. NO. 4 RACING MODEL COAST-TO-COAST “LAIRD 400“
21Vi" Faithful replica of G. 11 Racine sportster. Full Major Doolittle’s little racer duplicated in a 24"
size layouts, instructions, celluloid pants and. wheels model_and what a model! A remarkable climber, good
hand carved prop, all ' material to dimension. A for either outdoor or_indoor work. ~Weight. 1.8 “oz.,
Beachg_ flyer. Duration 39 sec. Kit complete . 38 duration 93 seconds. The largest Se“'”% it
ostpaid. «Pw.O! in the  Pioneer lino—and it gets reSults. v? ?C

POStpald ..o QL.JO

LONG DISTANCE BELLANCA HOWARD RACING PLANE
Sister ship to N. Y. to Turkey, and Japan to U. S. .
planes, hol?der_ of world's non—rc_yfucllng rebord. UKit in- Just as the real ship has won the hearts of the
cludes’ full size plans, celluloid wheels, all’ material thousands_at the air races, tills model lias become
fo dimension, radial motor easily assembled, prop the pet of thousands of boys. Duration S/ seconds—
"blanked” out. Comparo size, 20", and features wit a?d alscalle modglz.” Ap_prOXImateJy AT eleventh S
otherd mgdels_ at or, near thas pricet 40 Sl 1ft imension: Tl size pl\évr:r;g ?g;r)ea"b'Ianked"moat}te.nf‘}elIlg(3
seconds duration. Kit postpaid................... UX.Xv ford nants, etc. Ve PiEls R

. E his model of 20u Cl CA
m.p.h. racer. NX17 Kit complote................ YA .ov

FASTEST A. T. C. BIPLANE IN
AMERICA LATEST CURTISS NAVY FIGHTER

Approved Type Certificate T.aird—faster than our pres- Uncle Sam’s Answer to the British "Fury"—a ship
ent day Hawks and Boeings. Duration Cl seconds. equally as fast or faster. Kit makes 237> _wmg span
A beautiful 24" flyer. Full size layouts, instructions, model” with duration of 40 sec. Celluloid _dummy
celluloid cowl, pants and wheels, "hand carveddar(o:p motor and cowl, wheels, hand carved pr%p, filll slzo
all balsa to dimension, easy to build and C A Iagout and instructions, all material to di- s
balance. NX1G Kit completé postpaid......... P -v)u mension.  NX27 Kit complete .........ccccoevveen yu.s

Send 5c Coin, and ask for Catalog M-5

Order direct from this ad, cash or money order with your letter. Add 5c if you wish parcel insured
against breakage. Express or postal money orders (no stamps) are preferred, safe, and save time.

PIONEER MODEL AIRPLANE SUPPLY CO., Champaign, 111
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<sC EXPERT

MODEL BUILDERS

SAY

USEDUCO  «
CHVENT

It's

for permanent joints.

tough, light, flexible, water- @
proof and weatherproof.” 0 U C c
Toughest, most flexible ad- Household

hesive known. Transparent.
Waterproof. Holds on wood,
cork, china, glass, metal, mar-
ble, porcelain, bone, celluloid,
leather, cloth, paper—any ma-
terial butrubber. Comesready
touseinahandytube. Full size
tubo 25catyour store.

Ol FNIawdF R

Are you tired of trying smelly glues and cements
that wash out, crack, shrink, look ugly and
won’'tdryquickly? Then send for FREE SAMPLE
OF DUCO CEMENT. Use it once and you'll never
use any other. That’'s why du Pont gives you the
first tube. Send coupon with 2c. for return post-
age and get your generous-size free tube.

E. I. du Pont do Nemours & Co., Inc.
Dept. G I, Parlin, New Jersey

Endoied 2c stamp. Send freo sample tube and (older.

NAME.
ADDRESS
DEALER’'S NAME

RAD1O oiE $lo

Sensational new "Melody Kins” crystal radio brin%s
endless enjoyment. Ordinary receiving ranPe 10 to 25
miles, yet feception over Hundreds of miles reported.
Ideal " bedside, and personal radio. Introductory price
"Melody Kin«" sat only SI1.00. Illustrated catalog 10c.
Kush your order now.

MELOMITE CO., Dept. C-30
Falrmount Station, Kansas City, M.

Moskito Plans or Kits

MOSKITO FLYER ) Layout Sheets

BABY MOSKITO éc

MOSKITO SKI PLANE J &en

Baby Moskito Kit 40c Postpaid

Moskito Flyer Kit. ,65¢c Postpaid
65c Postpaid

Moskito Ski Plane
$1.75 Postpaid

Lockheed Sirius
Scalé Model Kit

48 hour service

MOSKITO FLYER CO,,
11 West 42nd St.,, New York City

$1.00 Ready to Fly $1.(M

Complete—Ready Built—Guaranteed to Fly

i BALSA CONSTRUCTION, (D.)
Radial Engine, Alum. Propeller, “Celld. Wheels.
Pilots Cockpit Controls for circles, loops, or
stralgsht flight. Rise off ground under own  power.
Fly 500 ft. easy. Either model Rea_d&_to Fly)
$1.00 postpaid. ~ Either model (Semi-Kit) only
Gic postpaid. Send Cash or Money Order. NO
Stamps.—Address
SILVER FLASH MODELS, Portland. Pa. Box 88.

MODEL AIRPLANE NEWS

Duration Baby R.O.G.

(Continued from page 43)
you go. Do not stick paper to the interior
ribs, only to the spars, center rib, tips, and
tip ribs.

Break dihedral into wing at tips and near
tips as shown in plans. Bend wing clips
out of .010r wire. Note the 1/16" inch
dence. Cement clips on to bottom of spars."

The landing gear is simple and light. It
is not very strong, but do not forget- that
this is a contest plane and we cannot worry
about strength in a piece of equipment that
performs no useful job. Cut out the wood
as shown and sand carefully to a round or
streamline section. Make this landing gear
extremely light. Make a neat job in cutting
out the wheels. On the hub of them place
a drop of cement and pierce this with a
pin hole. Mount the wheels on the balsa
axle and put a drop of cement on the ends
of the axle to hold the wheels on. Be sure
that the wheels revolve as this is one of the
National Aeronautical Association’s require'
ments for a R. O. G. Mount the landing
gear on the body. Connect ends of rubber
with a square knot. Lubricate rubber well.
Put bead or washer on propeller shaft and
assemble plane. Weigh it if you have a
scale. My model weighed .043 ounce, com-
plete with 5" slack on lubricated rubber.

Wind the rubber 1,500 turns for a good
flight. The rate of climb of the ship for the
first 70 feet is about 10 feet per second.
This is with the motor tightly wound, of
course. Rubber should be changed after
every real flight. This plane comes under
Class A of the National Aeronautical Asso-
ciation.

THE SKY HAWK

(Continued from page 4)
christened. And Bert Hall was one of its
six original organizers. After a short train’'
ing period under French officers, the unit
was moved up to the front, right into the
thick of battle at Verdun, where at that
time, there was a heavy concentration of
German Fokkers. A big push was on. Fritz
was making his bid for the famous fortress
and France had her best troops, her most
intrepid fighters thrown into the breech to
repel the stalwart invaders. The Allies were
making every effort to repel the advance.
The newly arrived LaFayette Escadrille
found itself in famous company. Stationed
on one side of them were Nunguesser’s
renowned Escadrille N 65 and on the other
side camped France’s beloved Cigognes,
whose brave and heroic deeds were told
in last month’s Modetl Airprtane News.

France had just developed and perfected
the Nieuport, a revelation in early battle
craft. Bert Hall was awarded one of the
first twenty to come off the assembly lines,
a signal honor for any man and especially
so for an American on French soil at that
all'important time. With an exceptionally
small wing spread, these new machines were
then considered tricky and difficult to
handle.

Hall answered the challenge of difficulty
by going up single handed and sending
down an enemy observation plane to de'
struction as his first contribution to the
cause.

/"N one of the first group flights with the
Escadrille, they were sailing along in

formation when an enemy squadron was
sighted. Then, through a misunderstanding
in signals, Hall dove and headed for the
boys from across the Rhine only to find that
his comrades had not followed suit. As a
result of previous encounters on that par'
ticular patrol, Hall had run low on am'
munition supply so found himself alone in
the air at 12,000 feet surrounded by enemy
ships; 150 cartridges in a machine gun that
ate them up at the rate of 650 a minute.
The cool-headed lieutenant was an experi-
enced enough campaigner to know what to
do under the circumstances. He dove,
squirming here and there, dodging and
twisting away where he could and letting
the gun speak only when he had to, and
then sparingly. By his adroit maneuvering
he eluded the foe without suffering any-
thing worse than the loss of altitude. But
that had receeded from its original 12,000
feet to a mere 1,800 feet in a very few
minutes. However, Hall was away and his
ship was safe. The next important event
was a “sortie.” On June 22nd Hall received
his typewritten orders, “Scout the forts at
Vaux. Leave at 3 A.M. You are to go
alone.” With the first faint trace of day
tinting the eastern sky, Hall was off and
away. His altitude was already 16,000 feet
before a blaze of light proclaimed the actual
rise of the sun. With the coming of light,
however, the anti-aircraft guns awoke to the
day’s activities also. Puffs of black smoke
below him told Hall that he was already
well over the German lines. (Allied anti-
aircraft shells burst in white smoke.)

T)ert dove into a huge cloud and flew

through, to be greeted by a trio of
German ships beneath him when he emerged.
One Boche, a two-place fighter, rose to meet
Hall while the others hung back. The
enemy let loose with a fusillade of shots
from far off but Hall merely smiled at such
amateur tactics. Aviators don’t usually score
hits from a long way off and every bullet
is precious to an air fighter. But when the
German’s shots, at closer range, began to
tear through his own wings and fuselage,
Bert replied in kind. Flying in from the
side, he let loose with a torrent of steel
at the men in the German plane. The gun-
ner in the two-seater was done for and the
pilot quickly withdrew from the fray.

But the German’s comrades were ready
to assume his relinquished task and Hall
had’ just time to spin about and face the
second antagonist who was speeding in to
take up the gauntlet. Both men opened fire
on each other simultaneously, and the
Fokker was suddenly enveloped in flames.
It left a ghastly trail of smoke and fumes
as its nose pointed earthward and the help-
less craft with its doomed cargo of shriek-
ing humanity, headed for the inevitable
crash. That was two of them accounted for
but where was the third. Hall could see him
nowhere and no wonder.

Fritz number three had taken due ad-
vantage of the American’s busy moments
to creep up under his tail. A brilliant ma-
neuver took Hall out of the dangerous and
helpless line of the enemy’s rifle fire and
left him in position to attack himself. But
with only a few shots left in the cartridge
belt, Hall spared his shooting as much as
possible, awaiting the best opportunity.
After a spell of wild and harmless firing,
the Boche also silenced his gun and both
planes were seen to be juggling around in



the air waiting for the perfect opening.
Evidently the Boche, too, was running low
in shells for, after another circle or two, he
finally darted awar.

It was still a fong way home, however,
and a hazardous one, for the fight had at-
tracted much attention and every German
anti-aircraft battery on the way home pep-
pered Hall's pathway with potshots. When
he finally did succeed in landing at the
home air base, his plane was so badly
riddled and torn with shot and shell that
it only barely bore his own weight. But
what the enemy had seen in the sky, friends
had witnessed also, and Hall landed to find
his victories already reported officially. A
new citation and another palm leaf for the
Croix de Guerre he already proudly wore.

A LL available information on enemy move-

A ments was vitally needed by the Allied
command. Spies were frequently resorted to.
A favorite way of getting them over and
back across the German lines in a hurry
was to fly them there. So often, on a morn-
ing, Hall would leave the airdrome with
an officer duly disguised, fly to a predeter-
mined destination behind the German lines
and alight to deposit his cargo. The latter
was to be called for at another carefully
selected spot later in the day or evening.
It was extremely dangerous work and the
penalty, if caught, both sudden and severe.

Hall had gotten by nicely on several
trips. Then he landed, as arranged, one
evening, far behind the German lines to
pick up the officer he had left earlier in
the day. As his ship touched the ground,
steel spiked helmets burst from hiding on
all sides. A German trap. Ever alert, Hall
had his motor still running and, giving her
the gun, shot skyward amid a salvo of rifle
bullets that whizzed by his ears all too
close for comfort. But it was all in a day’s
work for Bert Hall.

A nother favorite sport of Hall’s was
-**. hiding in the clouds until an unsuspect-
ing enemy came along below, whereupon
the dauntless Bert would swoop down to
annihilate him. On one such occasion, in
the Verdun sector, he was engaged in this
latter pleasantry. Wrapped in the vapory
protection of a huge cloud, he was cruising
along when a slight break in the haze re-
vealed a Fokker below. Plunging quickly
after the foe, Hall descended from the
baffling cloud protection to find what he
thought was a lone enemy to be the leader
of a squadron of fourteen.

A furious encounter ensued, the fright-
fully ridiculous odds making it impossible
for Hall to do anything but defend himself
as best he could while he sought escape
from the unhappy venture. The Germans
were almost in each others way in their
frenzy to destroy Hall. He readily took
advantage of this situation to head one
Fokker down to a fiery crash between the
battle lines. While the Germans pondered,
then, over the sheer deviltry of the heroic
allied birdman who fought back so valiantly
despite such odds, Hall used their momen-
tary hesitation to effect his escape with a
dizzy spin to earth. Their vicious on-
slaughts and his skilled evasion of their
every effort to destroy him was witnessed
by none other than Marshall Joffre who
happened to be at Verdun at the time.

(Continued on page 46)
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TWO FAMOUS PLANES IN ONE KIT

The “Winnie Mae” and “Bellanca Pacemaker’ ;o4 |y

The around-the-world “Winnie Mae" and the “Trans-Atlantic Bellanou.

Pacemaker " Both 15" wing spans. Kit contains full size plans, bulk- ONE KIT
heads large tube of cement ami all other materials needed to complete FOR
these two ~“wonderful models. Get yours now. (Plans for cither of the

above planes cun be secured for 15c).
Outdoor Cabin Tractor

A twin pusher that has actually flown
12 minutes not once—but several” times!
This plane has several features which can-
not be found elsewhere. It has a -10 inch
% ftrameththat |s1 a np]arvgl_ ﬁor IlgBtne(sjs
and strength, a inch, .high cambered,
tapered W?ng, and:xtwo 12 mC%, high pitch
Frops powered by (18 feet of \h llat-rubber.
he kit contains complete plans and in-
struction stamped ribs, and all
other materials needed for_ tho rn
construction of the model. Price 0J-.clu
Add 10c for Postage,

Our Kits and Supplies arc Sold by
Leading Department Stores

Outdoor Twin Pusher

One of the snappiest Hying models in its
class, _proper engineering and all balsa con-
struction «loot It. Tills” plane _has a double
surfaced, high lift wing. 30 inch span, all
balsa fuselage, extra strong landing. gear to
withstand the shocks of outdoor Hying, and
a large, wide bladed P_ropeller to keep it up
for long endurance flights. The Kit con-
tains cnmpleto plans® and instructions,
stamped ribs, large tube cement. 1oz liottlo
clear dope, pair celluloid wheels, and all
materials needed to complete ex»l efrv
tho model. Price..........cccccouene. v *

Add 10c for Postage.

MADISON MODEL AIRPLANES, INC.

S.P.A.D. Fokker Triplanc Fokker D-VII S.E.5.A.

10 FAMOUS
"MODELS

ILD a whole fleet of the most Famous Planes of the

orld War for what you would ordinarily pay for Fokker Triplane
st one model. Made of paper thin Balsa Veneer.
6 to 8 inch wing span. They are the smallest planes ever Fokker D-VII
put up in a commercial kit. i
And oh, boy, how they fly! All are R.O.G. They have DeHaviland
movable tail, rudder and ailerons to make them easily
adjustable for perfect flight. S.P.A.D.
You can make every one of these models. Improved A
Kit has bent propeller, nose piece, machine guns, body’, Nienport
sides, everything cut to shape.
Don’t delay—start now to build your fleet of these War German Rumpler
Time models. Remember your choice of any five of the
above listed planes $1.00, or 30c. each, postage prepaid. German Pfalz
Satisfaction. SE. 5
IFe GIICITCITGG  12-hour Service. Sopwith Camel
Perfect Packing. Curtiss J-N 4
SPECIAL:!

22-INCH MODEL OF EITHER S.P.A.D. OR FOKKER D-VII

These two most deadly planes of the World War are built to the scale of % inch equals 1 foot.

They have formed nosepiece. All material eut to size. Wing ribs, formers are stamped ready
to be cut out. Machine guns, engine details, etc., make them worth twice what we are asking
for them. You can have them both for $1.75 or either one for $1.00, postage prepaid.

WASHINGTON MODEL AIRCRAFT CO.
1408 E. 65th ST. SEATTLE, WASH.
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Take Advantage of these

BOYS' Monthly Specials and

“STOCK UP” on the FINEST QUALITY
MODEL AIRPLANE MATERIALS

COLORED JAP TISSUE THINNER

1% (samo as clear dope)
Red. Blue Orange ’ Yollow.
Slive Drab. COLORLESS CEMENT
50 Sheets Strongest and  Fastest

100" SheotB ... Drylnghon tlio marke$t0‘l’_)1

Pint

Joveerssseerss 93
GEE4R, DOPE iy oS ozs)) %7519
INSIGNIAS
Ready cut out. _sticker
SMALL Q’VASHERS bacl s)—%mencan English,
(Brass % O. D.)
00 @ . a8, dlam———— %80 for r 8034
or .
10000 <® 78M %" %Iam ..50 for 1.1’]:]7_|
THRUST BEARINGS " . .
(small or large) 1% 25%Iar‘n. 0 for 1.34
SDOozen %0 2" diam. ... 3525
100 250 for’ 1.98
WH'TEZO}DAPZMT'SSUE CELLULOID WHEELS
Di 0.19 74" Di t
50ozen $ & 72 V\slheels Jlame en

... $3.89

100" .99 114 Wheels ... . 6.98

No orders less than $1.00 accepted.
OVn for postage and packing must accompany all

order:
Orders for $5.00 or over sent postfree.
All materials sold on absolute money back
guarantee if_you are not satis
Clubs, use Ietterhead when writing for
Iarge (Suantlty prices.
UNIVERSAL MODEL AIRPLANES
1526 St. Johns Place Brooklyn, New York

Boys' Aviation Course

Low rost home study_ correspondence course of Aviation
for boys. Non-technical. written like a story. Silver
and gold wings awarded to all passing marks. Write
for free literature.

PILOT & MECHANIC LICENSES MADE E-Z
Booklet of three hundred t?/plcal examination questions
with correct answers for all grade Pilot’s and Mechan-
ic's written exams. Send one dollar today.

E-Z AVIATION SYSTEM,
Box G N, Rosedale, N. Y.

e SPEED MODELS#

Just the plane
with Is. A
all other
Post-

Snappy high speed racing model Kkits.
for 'your radio or desk. In. scale models

cowl and wheels (Inlshed Wings and
parts’ stamped and marked. Aluminum~propeller.

Bl
oolittle’s Laird_ Super 400
Gee-Bee Super Sportster..

Ar Boein i hter P—I 50

Tré”%r Air Eﬁ\/lysg

Lockheed_ Sir 1 a 50

Bowlus Soarer éFBln’g) 24-|n wing... 50
ARROW MODELS e

53 Vincwood Avc. Pontiac, Michigan

# Model Makers Everywhere Are

Sticks like sixty—holds like steel. Crystal
clear—waterproof—Iittle goes a long way.

STAY -THE GLUE

Get next to it quick. SPECIAL: 3—10c
bottles mailed anywhere on receipt of
25c (plus 5c to cover mailing) and your
supplies dealer’s name.

STAY-TITE PRODUCTS
Cor. 32nd and Detroit St., Cleveland "Ohio

MODEL AIRPLAME HEWS

THE SKY HAWK

(Covitinued from page 45)

The bravery and daring of the American
he ordered rewarded with a bestowal of the
Medaille Militairc, France's highest honor to
a soldier.

Toward the latter part of 1916 Hall was
transferred by the Allied high command to
the Eastern Front in Russia at the request
of the latter government for seasoned fliers
to train her own inept airmen. Hall was
not long in finding out why the Russians
were not making much of a success of
military aviation. A few days after his arri-
val at the Russian airdrome, during which
time nothing was done, a German plane
came flying lazily along overhead. The Rus-
sians sat nonchalantly about, gazing uncon-
cernedly at the visitor. Fresh from his ac-
tivity on the Western Front, Hall hopped
into his machine and sped aloft to give
battle to the invader. A few shots from
Hall’s gun and the Boche turned tail and
slipped off, apparently much surprised at
the reception.

Upon returning to the ground, Bert was
equally stunned to receive a cold, unfriendly
reception from his bewhiskered comrades of
the local air forces. “You should not have
done that,” they told him, “if you shoot at
the Germans here it makes them mad and
they come back and drop bombs on us.”

Thus denied in Russia the activity he
was used to in France he petitioned for
another transfer, this time to Roumania
where, he hoped, a little more action would
be forthcoming. He arrived at his new post
just in time to join a merry party. A meet-
ing of the crowned heads of the Teutonic
forces was scheduled to take place in
Sophia, in Bulgaria. Bert accepted with
alacrity. He felt that he had an old score
to settle with the Bulgars. And to be able
to pay his personal respects to Wilhelm dcr
Kaiser and his cronies with a bit of fancy
bomb dropping at the same time was a real
break. It was just one long battle all the
way there and back for, of course, the en-
tire countryside was heavily guarded both
with troops and air equipment, but despite
the opposition encountered, the trip was a
huge success and untold damage was in-
flicted at strategic points all along the way.
The King of Roumania decorated him with
the St. Stanislaus Medal and the Vertu
Militaire which, with the Cross of St
George of Russia and his many French dec-
orations, made a fitting testimonial both to
the value and breadth of his services in the
allied cause.

Worn by his unceasing efforts in the
Balkans since long before the war and then
his constant, unflinching service through
the major share of the great conflict, Hall
received permission to return to America for
a well deserved rest.

But such a roving spirit could not allow
the body to remain idle long and so, long
before the actual outbreak of hostilities in
China, Bert Hall’s keen nose for scenting
trouble had already brought him to the
scene of conflict. While the unhappy Chinese
nation was still torn with internal strife
and civil war, Hall was in the thick of it.

Finally, when all the internal difficulties
were straightened out, Hall received a high
commission with the Canton government as
head of the Air Corps where his duties

BUILD AND FLY THESE
NEW MODELS.

LAWRENCE LOW WING JUNIOR
CABIN_ MODEL THAT ™ILL
) O TWO MINUTES.

Kit contains more than 30 foet of balsa sticks. Machine
Carved Propeller, Shr| |nk|ess model cement_and initier
cement, Jap_ tissue.  Machijned Nose and Tail pieces,
,. all” fittings finished and complete Drawmg and
Instructions.

Complete LOW WING JUNIOR Kit, as above, only 50c.

A 20

ZT
2
<
il
Py
o
<

LAWRENCE SE

A 19 INCH ALL BALSA CABI
DOOR FLYING THAT CLIMB
PURSUIT S

Kit contains fuselage panel.-. Shape. Machine
Carved. Propeller. Largo tube Sh kless model cement.
Celluloid eels, Semi-Finished Balsa Wings. Rubber,
all fittings finished and complete drawings.

You will” be _amazed at the erformance of this model.
Complete SESQUI as above, ong/

ACHIN CARVED BALSA PROPEL

These propellors are Truo Pitch, cut from a sodd block
and will ‘not Wag out of shape like bent

They are ready for uso except or sandln% T e h ve
a_taper_ In thickness from

pitch of less than 1% times the dlameter and are the
Most  Efficient machine cut propellers on the market
Made right hand only. Specify Soft, Medium or Hard

NE
PLANE FOR OUT-
ND FLIES LIKE A
‘to

=5
=}

alsa.
5" ca. 7"—Tc ca. 9"—11c ea.
6"—5cC ca. 8"—9c ea. 10"—14c ea.
CELLULOID WHEELS: -V'—5¢ pr.; 1"—7c pr.. 174"—
10c pr &:é) - 3"—30c pr.
NEW CEMENT_ FOR ' FINE WORK!

LAWRENCE CLEAR. SHRINKLESS MODEL CEMENT.
1 delicate Work as It will not shrink or

arp _thin Veneers, and weighs
strength than ordinary cement

i © 2 0z
OTICE1 A Is made on all ordors of
Iess than $1.00 al on orders_over $1.00 to par-
tla ||¥ cover Packlng and Postage.  This does not apply
its._ We will “accept no
orders ‘for less than  25c. U
B%)S/SIexechange Remit by Post Office Money Order If

LAWRENCE AIRPLANE_MODELS
1319 Hood Ap\tlonkl/e5 Chicago.

much lese for its
% oz. tube, 6¢c; 1 oz.

Advertising Cost In
Model Airplane News

Full page (429 lines)--- ----$200.00
2 columns (286 lines) 140.00
1 column (143 lines) 70.00

Per agate line 50

Time discounts none
Space discounts none
Cash discount 2 per cent
Minimum Size Advertisement,

14 lines (1") (column wide).. 7.00

Closing date: (Othd of the second month preceding
0
FOR EXAMPLE: June |ssue ‘closes April 10th.
19th Flool

MODEL AIRPLANE NEWS

19th Floor)
570—7th AVENUE. NEW

ORK CITY

Scale Model of the U.S.S. Akron

Completo  Kit with full-sized plans. p.p. $2,00.
SPECIAL—a 20" Monoeoupe kit sz until May 15. 95
Kit contains s| eC|aI turned Dra ?n ing and nose piece,
easy to form propeller and strea lined pants, wheels,
largo bottles of cement, pap ement. 3 coloréd dopes,
plenty of balsa, full- 5|ze plans and everything elsg
necessary to complete model. ~ Model “Is colore
Maroon.” Cream anil detalls Iack A ve beautifu
model.  FOR THE BEGINNERS ood |2q
of a Stinson Jr., 58‘r:of|e type. Comp ete Kit,
dope, plans p.p. X

ACE MODEL & SUPPLY. .
2505 W. 25th St. Cleveland. Chio

colors,



A SUPERIOR GRADE c/CULTIVATED,
WHITE, WORMLESS BALSA WOOD.

(24" Length«)

SHEETS
2 3 4 * S 4
1/64" .. X T 1x 1/16*.... 4 te 10c
112" .. % 3k & 1/6’. X 7 1x
1/20".... A& 6 10c 1/4'..... 8& & l4c
POLISHED STRIPS
Per bundle of 25 Per bundle of 23
1/32«1/16"  'Ae  10c 1/8*1/4*... .He 1%
1/16*1/16'  Vic 10c 3/16*3/16° w/it 1%
1/6’ Qgc 10c 1/4"... ¢lc  20c!
3/16" c 10c 8/4*3/4" le 20c1
1/4* Mic  10c 38" ..
3 32*3,32" Me 10c 3/8*3/8"..... & 4%k
1.6» 16 He 10c t2" .. x 4%
3/16" . et 13 172.102" ... 2« 4%
PLANKS
1*2'....... 12c 4., 24 2)3 30c
1%3" 18 2*%2"..... 20c  2x4", 40c

(36* Sheets, Strips end Planks may be had at
acost of H more)

PROP BLOCKS

Ja<}al4. -

1/8*1*6"
3/8a1*8"
T4*IK*B

1/4*114*10™...

WHITE HAKONE TISSUE, 20t',**24H"
MINO SILK TISSUE. 21"«)I'
SUPERFINE TISSUE, 18"«24'
SUPERSEAL CEMENT (Clear), 1"»>" tube.

Tla»IH«10*.........
3/4al>le«12-
2c 7/8*1H*12*
4c TI8*IH*14"
1*2*14"

Quantity Price» Upon Requeit

No order under JOc. Ten [10c] postage must
accompany all order*. Money order preferred.

Agents Wanted— Air Mail for Details

LONG BEACH BALSA SYNDICATE
= "Importers of Balsa\Wbod” - -

2485 AMERICAN AVE.,

LONG BEACH, CALIF.

PARAGON RISES WITH NEW LOW PRICES

BALSA WOOD—Triple

grade A. white wormloss a

straight grain, cut. ' In over fifty different size* 30"
Ieng s: 1/16x1/10, 1/16 x 'i—10 fur 5c: Music Wire:
014, . 024, .028. . feet Ic: Celluloid
Wheels; 24" diam. pr.—4c: 1" pr.—6c: 1%" pr.—8c;
I"e" pr.—lie,: Clear Nitrate Dope 2 ozs.—8c: colored
2 0zs.—10c: Colorless Cement 2 o0zs.—12c. 4 0zs.—20c:
Dummy Motors Hi" diam. 0 cyl.—14c: 3" 9 %yl.—28c:
M O.D. ashers 0 dozs.—5c; Insignias 114" dlam.
Stars, French _circles, English circles and German

crosses—1 for 5c.

Mississippi add

Instructions; 1.
cepted. 2. Add 15¢ for posta%( on
$1.50, Orders over $1.50 a

dd 109%4.

10c to above charges.

No orders under 50c ac-

orders up to
West of the
4. Canadian

all
3.

anti foreign orders add 20c to abO\?o charges. .
for our netv catalogue which contains prices on

all " supplies anti our

PARAGON
1479-70 Street.

NEW IMPROVED

ten new Kits

Brooklyn,

MODEL AIRCRAFT
New

York

CURTISS ARMY A8
ATTACK

All

Kits

carefully
designed,;
complete

with colored
dopes. Insignia
instructions,
layouts, etc.

Retit by money
order or check
No extras out-
de of U S
Send 5c for il-
Ilustrated cata-

NOwW

og
—H’i\grh School I-ellows—

ATTE

will Y
complete ‘and fiy

ION—If you have built
models for 2 years or moro—if you
help "Laie

Nuek Builde
théir models so_t

Postpaid

Featuring New
Simplified
Construction
18" Wing Span

Faircy Firefly,
Lockheed Sirius,
Commanding
Officer's Ship.
Curtiss Navy

Hell- Diver
. at same
i low price.
I m.

e
ships
2.20

hat
at yon
tt¥en

can carry on your experiments FREE

write for our” Service Station

Plan.

Montgomery Model Aircraft
732 W. Broadway, Woodmere, L.I..N.Y.V

MODEL AIRPLANE NEWS

called upon him to organize and train
China’s air fighters along modern lines under
his newest title of General Chang Hup
chang. And so, as young Chinese air cadets
shrink, perhaps, at the sound of their can'
nonading, their white General Chang may
be seen to smile. The booming of the guns
that talk only of death and destruction
seems like a lullaby to him. He’s heard it,
now, since 1912 and still flics on to further
fame and glory.

WORLD S FASTEST
AIRPLANE

(Continued from page 22)

The model may be painted with either
lacquer or four hour enamel. The wing, ele-
vator, struts, propeller, the floats above the
color line, and the fuselage above the color
line arc painted silver. All the rest of the
plane is painted blue. The blue stripe on
the rudder should be darker than that on
the rest of the plane. The number “7”
should be painted white.

There is a model!

AIRWAYS

(Continued from page 27)
The photograph alone does not really do
them justice. All the models arc less than
seven inches in span.

Some of our readers hav.e not confined
themselves entirely to model airplane build-
ing. Picture No. 8 shows Bob Clary, of
Englewood, N. J., taking off the surface
of the lake while being towed behind a
motorboat at Camp Sokokus. If any of our
readers have had any experience in gliding,
they will know how very interesting it is.

Wc have some interesting information
from Robert V. Smith, Norwich, N. Y.
The Central New York Model Airplane
Contest was held some time ago in the
State Armory. Smith won the contest by
scoring a total of six points. There were
25 boys entered. He won the Junior R. O.
G. contest with a flight of 2 minutes, 30
seconds. John Goodwin of Rome, N. Y.,
won second place with 2 minutes, 18 sec-
onds. The Senior R. O. G. contest was won
by Eldrcdgc Willct of Auburn. His model
took 2 minutes, 50 seconds. J. Saddlin,
Little Falls, was second with 2 minutes, 22
seconds. In the Junior Commercial Con-
test, Adolph Duda, of Rome, carried first
place with 2 minutes, 10 seconds. Utica
was represented also in this contest. John
A. Glisha, of that town, won first place in
the Senior Commercial Contest with a 3
minute, 12 second flight. He should be
commended for this performance.

The Model Airplane Club of Galt, On-
tario, seems to be coming into the lime-
light. Here we have a request from Leslie
Taylor, Secretary and Treasurer of the club.
He is wondering if some of the Sky Cadets
will not correspond with him. An exchange
of ideas with Taylor might prove beneficial
to some of our young readers.

For Model Building Readers Only

Do not forget that we will publish, each
month, a list of names of young men and
the models that they complete. In this way,
we will learn who arc the really active
model builders.

For the benefit of those who did not read
our announcement in the April issue, | had
better explain. In every issue, we will pub-
lish a list of names of boys who have built

(Continued on page 48)
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COMPARE THESE
BIGGER & BETTER

"FLYING"
SCALE MODEL
AIRPLANES

Picture Above Taken From Actual Pho-
tograph of Aeronca Made From C.M.A.C.
Construction Outfit.

The Flyin

_Scale Model built from the Aeronca Con-
struet Inn “Outfit lias a whi f h

span of 18 inches, a lengtl

overall of 12 inches and weighs 4/10 of an ounce.
The Aeronca is one of ilio must popular of light planes.
The Model will take off and fiy like a full Sized ship.

It Is light enough to fiy cither indoors or out.
materials’ necessal d a complete plane, includ-
|n% cut propeller “and celluloid = wheels, ‘arc furnished
with every outfit, also clear ami concise drawings ami
instructions,

C.M.A.C. Aeronca Construction Outfit.........c.ccocnurne $1.00
Picture Above Taken From Actual Pho-
tograph of Lockheed Vega Model Made

From C.M.A.C. Assembling Outfit

There aro two sizes of the Lockheed Vega Models—
One with 22 inch wing span and one with 32 inch

WIR/? span. . ) . )
odel with 22 Inch wing. span weighs 1 ounce with
over 60 square inches of wing surface—Model with 32
Inch wing span. weighs 2 ounces with wing surface of
over 150 square inches. All parts arc formed and slotted
and cut to exact dimension—Full size drawings and ful
size covering patterns—Complete detailed instructions—
Onlg Balsa "wood and Japanese tissue are used. These
models aro exact reproductions of the Lockheed vega
that mado the "Bound the World" fll%]h. They are
a real flying delight, an- exceptionally stable and” have
flyln%performance of unusual merit. i R
C:M/A.C. Lockheed Vega Assembling Outfit (22 in.

\AnngLspan ................ ez ez $LO5
C.M.A.C. "Lockheed Vega Assembling Outfit (32 in.
WiNg Span) €aCh .......ccveimrviiniensiinnieens $2.95
Picture Above Taken From Actual Pho-

tograph of G. B. Model Made From C.M.
A.C. Assembling Outfit

G. B. wing span S0 Inches—The Model weighs 2
ounces with Over 100 square Inches of wing surface—
All parts arc formed and slotted, such as fuselage rings
or bulkheads, ribs, wheel pants, cowling parts, etc.—
Remaining rts 0 exact dimension—True cut
?ropeller—FuII size drawings and full size covering pat-
erns—Complete detailed Instructions. Only balsa” wood
and two_colors Japanese tissue used. An exact scale
model of G. B. plane that won ThomP_spn trophy race.
Tlllf__mog(/el has exceptional flying qualities for a plane
or tliis _type.

C.M.A.C. %ee-Bee Assembling Outfit $3.65

Address your letter with money order enclosed to
THE CANTON MINIATURE
AIRCRAFT CORP.,

1600 Fourth Street, S.E.,
Canton, Ohio
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Startling Low Prices

Kits: 75c each, any 3 for $2.00

Stinson Detroiter (a 2 ft. flying model). The fol-
lowing are 15-in. flying models: Fokker D-VIII and
Triplane, Nieuport Scout. D. IT. Tiger Moth, Sop-
witli Camel, Albatross D-IlIl, S E 5 Scout, An-
saldo, Boeing P.12 B, Travelair Mystery (Texaco
13) Spad, Stinson City of Chicago. Plans for 15-in.
models 10c each, 3 for 25c. Kits come complete
with celluloid wheels, colored tissue, insignia, etc.

Dummy Motors, V/i in. di., 9 cyl., 17c each; 3
in. di., 30c each. Cowlings 22c each. Pants 28c
pair. Celluloid Wheels, N\ in. di,, 2 pair 9c; 1 in.
di., 7c pr. 136 in. di,, 9c pr. |Ijfj in. di,. 13c pr.
3y/\|n di., 28c pr.

Washers, 2 doz. 3c,

Colored 'dope. 2 oz can 1lc. ~Special colored dope 1
oz. 13c. Colors: Bed. blue, white, cream, black, gold,
aluminum, green, rown orange, pink, grey, Olive
drab, purple and

Ce luloid Cement. 2 can. 1lc; 1

Jap tissue. 3 sheets 7c (red white,

green, brown).
Dope. Acefone, Banana O|I (samp prlce) 2 oz
Music_ Spring W No. 10.7 12, 11. 1Q
18. 10 ft. roIIs only 3c each
Ituhber: /\ new fresh stock 1/32 so:. 50 ft.
flat, 50 ft. 1/16 flat. 50 ft. 8%5 1/8" flat. 30
c at

I'O ft 2»e 1 skein
sq.. eces le; Wr ders. 30c each

6
&double geared) Heed /32 3/64, 1/16_in. ill., 5 ft.
8 ft. 5c. Thrust bearings, large or

small. 16c dozen

2 for 3,
Scrap Kits $1.00 valne—ZSC 3 for 50c.

large or small.

pt.. 75c.
blue, orange

SUPER “A” GRADE BALSA WOOD

20 in. Ienglths only

1/64x2 /32x1 16

1/32x2 9c 1/16x1/

1/20x2

1/16x2 .

3/32 X2 .

1/8 X2 .

3/16x2 .

14 X2 .. .

TNT> 1?7 17 SO ft. rubber with your first order
- - é)ec ial for Aprrl only)
IMPORTANT ORDERIN INSTRUCTIONS
15¢c packin and postage charge must accompany all
orders.” Sen amp - for price list. Dealers” and

Clubs writo for drscouns
Woburn Model Airplane Shop

19 Belmont St. Woburn, Mass.

HAWTHORNE MODEL AERO CO.

Boeing P.-12-B. BOEING P.-12-B
15" Wingspread

Fast Navy Pursuit Plano

Complete” Deluxe  Kit

cont ining uminum

él Dr%ﬂ Blng

alum bub  'prop.,
all' necessary material.
Postpaid—85c. Catalog—Free.

Hawthorne Model Aero Co., Hawthorne,

BULLPUP
|ng wain model. %an 35", length
Flies 800 ft. it 81,95  Assem-
d $8.50 An exact m|n|ature flyln? model of
the famous war plane. Span 16" 2", g
oz, Kit. $1.20. Championship TW|n Pusher "
Files 3 to 10 m Conforms with A.M.I,.A. rulings.
. These krts contain” stamped
“blanked p other
Sec_April

Send 2c for price I|st 0
complete Hue of suppl
NON' MODEL AERO CLUB
37 Lennon Street
COMPLETE OUTFI $1.00

Providence, R 1.
S0 T
FOR _MODEL PLANE BUILDING
50 pieces 18" Balsa, Ambroid, Celluloid Wheels,
Bed and White Tissue. Two Sizes rubber strand.
Largre ami Thrust Bearings, . Plano _Wire,

Beads. Plans and Instructions. ~ Packed
In neat cardboard case 81.00. Add 10c to cover
postage and. pack

N. J.

An excellent
22(4" welght 2%

our

Also 5| eua package of Balsa. 45 pieces various
sizes, aI ong 50c Posgad
DEL SUPPLIES
363 Brlttaln Road Akron, Ohio

LOOK FREE

ONE HAND CARVED PROPELLER WITH EACH
JOHNNY LIVINGSTON

MONOCOUPE

The prototype of his model has been designed _accur-
ately In every detail, and beauty. Kit contains all
necéssary parts, special motor celluloid air wheels,
ready cut  ribs,not stamped, all wire parts formed,
tissue, glue and dope with full size blueprints” and In-
structions,  The most complete kit yet offeredwith all
wood parts cut to size. At a new low price.

I''s OUNCES $»].%$)-» 22/" WING SPAN
Pospaid.
Boeing Fighter. 24" wing span, postpaid $2.75.
Send 10c in coin for our big 1932 illustrated catalog.

RED BIRD MOOFL AIRPLANE 4 SUPPLIES
3910 N. 22nd Street Omaha, Ncbr.

MODEL AIRPLANE HEWS

Air—W ays
(Continued from /tage 47)

models during the preceding month; also a
description of the model, or models, that
they build. A complete record will be kept
from month to month. This will be sort of
a race. See what you can do to have the
greatest number of models listed after your
name.

All models must he different, of course,
and two adults must sign your statement,
before you send it in to us, that the model
has been built by you on the date, or dates.
Let others sec how good you are.

Club News

We have some interesting news concern*
ing the Model Autogiro Contest held by the
Hartford Aero Model Club in the State
Armory of that city. We are indebted to
John Tyskewicz for this information and
also for established what looks like a record
for autogiros. His ship floated about the
armory for 48 2/5 seconds.

Considerable progress is being made with
this particular style of model plane. The
problem of building a successful autogiro is
much more complicated than that of the
ordinary aeroplane, and those who solve it
successfully deserve a great deal of credit.
Carl Shearer of the same club won second
place in the flight, with 22 1/5 seconds.
These two models were the only two auto*
giros that flew successfully.

In a contest between the Hartford Club,
the New Britain Model Airplane Club, the
Meriden Model Airplane Club and the
Southington  HiglvHatters, Herbert W.
Owen, of New Britain, won the contest
with a flight of 3 minutes, 47 1/5 seconds.
Leslie E. Martin, of Hartford, won second

place. His model flew 1 minute, 51 2/5
seconds.

A Construction Hint ,

A very interesting contribution comes

from Leslie Davis, of Waco, Texas. He
submits the following information regarding
a unique way of making thrust bearings.
He says: “As thrust bearings are a very
important detail in the construction of
model planes, | believe the following method
of making them will he of value to other
model builders. The bearing is formed from
a bicycle spoke and phonograph needles arc
used to make the correct size hole for the
propeller shaft. The procedure is as fob
lows:

First cut off the threaded end of the spoke
and flatten out about II* inch of it until
it is slightly less than 1/32 of an inch thick.
Cut off this flattened part and place it upon
a solid piece of iron. Before attempting to
make the hole in the end of the bearing,
you should slightly dull and then sharpen
again the needles you use to make the hole.
This prevents the points from breaking off
too easily. Hold the needle between the first
finger and the thumb and place it on the
flattened piece of spoke at the point at
which you wish the hole. Now tap the
needle gently with a light hammer till a
small hole appears on the under side of the
bearing strip. Next turn over this strip and
repeat the procedure until the hole is the
desired size, and then the grinding wheel
may be used to dress down the strip to the
correct width, which is 3/32 of an inch.
It may then be bent, as may be required
for the particular machine on which you
wish to use it.”

Prices Smashed!

“GRADE A~

BALSA WwWOOD
(18" LENGTHS)

STRIP BALSA .
3/8 x??zofs ?[‘OCKS 1/16x1/16 ... 25 for .
1/2 X 3/4x5 X1/ 22 for .05
1/2 X3/4 X 6 20 for .05
5/8x1 X7 20 for 8%
5/8x1 X8 . .
/8 X1 10 for .05
X1 iax1s 3/16x5710 > for.05
7/8 v1 1/2X 12 /4% 8for .05
778X 1 1/2X 15 12 X112 3 for .05
Coxe X8 b Alank eacsh @
SHEET BALSA 1x3. 150—2 xz 20—
1/32x2 .7 for .10
1/10x2 for .10 Colorless Ccntent 2 oz. .10
1/8 X2 for .10 Clear Dope 2 0Z.....ou... 07
3/16x2 for .12 Colored Dope Foi:
/4 X2 for .15  Thinner 2 oz

No orders under 50e. Add 15c for packrng to orders
under 81.50. Orders over 8150 ad 1f
wood Is wanted in 36 In. Ienltths the prlce Is 2]
times 18 In. cost. Send for complete catalogue. D/ulers.
Clubs write for discounts. Money orders preferred.

UNIVERSAL MODEL AIRPLANES
1526 St. Johns Place, Brooklyn, N. Y.

WHY ADVERTISED MODELS ARE BEST

No one knows exactly how manK model  airplane
companies arc_in business today ap live hundred.
Of this mimtier about Fift
firms advertlso their products These fifty companies
have large amounts uf money Invested in the model
alrplane usiness. And their profits on this investment
depend _on Your Satisfaction and Continued Support,
Those fifty large advertising firms are. therefore, most
anxious to please you. You will And their models best.

SPECIALS

balsa, 7
balsa, 6 ;gr %gg

he older and larger

1/32x2x56'"

13538, Hakone tissue — Bod,

jo Whitg, Blue, Brown, Green
1/8x2x50" balsa, 5 for 25¢ and Orango 3 sheets ' for 10c
2x4x36" alsa, 45c  1/32 sq. “rubber  75' 10c
2X6x30! alsa, 75¢ S704 sq. rubber 50" 10c
3/8x1/2x5" balsa. 7 for 5c 3/32 flat rUbber 40 10c
1/2x3/4x5" balsa. 6 for 5¢c 1/8 flat rubber 35' 10c
Add 10c postage Discount to Dealers and Clubs
Send 20 stamn for nrice list
DALLAIRE MODEL AIRCRAFT CO.
10140 Crocuslawn Ave, Detroit, Michigan

jegeyoyey

Wholesale Prices!
BAI—SA WOOD polished Sheets

36inch Lengths—

1732 x 2— 12 for $0.45 i 1/52 x 3— 12 for .70
1/16 X 2— 12 for .45 1/16 x 3— 12 for .70
178 X 2— 12 for .55 178 X 3- 12 for .85
174 X 2— 6 for 42 1 174 x 3- 6 for .70

Balsa Propelletr Blocks—

5"— aax vi DOz $0.10 1 - i11 1 Doz .30
6"~ M x M Doz. .15 10"-AMg x va Doz. .35
7"— v; x 1 Doz .18 11"--1  x vi Doz. .42
8"— % x1 Doz 24 1 12"--1 x|vi Doz. .48
Dope, Clear or Colored Cement

6—2 oz. Bottles. .60 | 6—2 oz. Bottles. .70
Per Uuart.......... 1.00 I Fer Quart.......... 125
Japanese Tissue I hrust Bearings
Sheets 20"x24"12for.20 .025—050 Doz. = .18

Benilt by cash. Postal or prrosS Money Orders.
No merchandise sent C.O.D. ‘Special DiScount on
orders of $5.00 or' over.

Orders_for less

thun $1.00 not Construct-A-Plane Co.

accepte

L0 for pack4 256 Boerum Street
New York

ing. Brooklyn -

KITS AND SUPPLIES
at LOW CUT_ PRICES

BALSA WOOD Japanese Silk Tissue
30" Strips 20 1?2 211/2 2 fur.05
1/16x1/10 .. 8.0 Colored Imported Hakone
1/10x3/10 gk silk).

1/8 x 1/8 Sheet 20 1/2 x 24'i/2. .05
3/16x3/16 o Kxtra  light ~ tissug~ for
Sheet and Plank Sizes Kmlttrnnre Models
1/32 x 2 o Sheet 18 ,\21 .0k

1/16 X 2 Clear Do
1/8 X2 . 2 OZ.bottIe
174 X 2 Colored
Balsa Propelier Blocks
578 x 1/2 x 6
5/8x1 X8 03
3/4 X 11/8 X 10 .. .05
3/4 X 1 1/4 X 12 071
Dowels
1/8 X 36 .. .02
1/1x36

Round Reeds
6 ft.

1/16 iameter. .
1/8 13/8" Diameter.pair .13
p 7/8" Diameter.pair .20
1/16x1/4x15 ................ 01 Piano Wire
a Rubber Any ‘|$hze B .5 ft. for .02
045 Square. .3 ft. for 01 rus earings
T8 qu ........ R f B small She oo %ole
B ana Oil €ach i
2 nz. bottle . Brass Washers
Acetol 'll'lBX?Z!.//lS .per doz. .03
pe

2 nz. bottle At 1/8 .per X
Remlt by Check or ‘Money Order. Add 10e postage
on orders under $1.50. Send 20 stamp for price list.

Hub Model Airplane & Supply Co.
475 Brook Ave., Bronx, N.



12 Types

6 in. Size

AONTRLCIONKITS

Miniature Repllca Models

CURTISS FLEDGELING

PITCAIRN AUTOGIRO

IDEAL SPAD

LAIRD SUPER SOLUTION

BRITISH S.E.-5

SPAD BIPLANE

n i
|
LOCKHEED SIRIUS

Solid Balsa, Hand Carved Min-
lature Duplicates of Famous
Peace and War Planes

Here’s just the thing to put up in your room or den.
The most beautiful little Models you ever saw; per-
fect copies of real ships with all the details copied
exactly and colored and decorated like the big ones.
Fuselages are carved from solid blocks of balsa;
wings, tail assembly and other parts made from sheet
balsa. Each one complete in a dandy Kit containing
everything needed; Balsa Blocks; Sheet Balsa with
Frmted outline dlagrams for wings, tail assembly,

anding gear, dummy motors, pants and such parts;
wood wheels; finished aluminum props; coloring and
decorating materials; cement; sandpaper and full size,
three-view drawings with complete instructions. You
can’t go wrong in making these Models!

Pick Yours from
these 12 Fine Models:

cu HELL-DIVER

Any 2 Kits
for 6 5c
Postpaid

NIEUPORT BIPLANE

CURTISS HAWK P6-E

Any 6 Kits

for
POSTPAID

GEE-BEE SPORTSTER DEHAVILLAND BIPLANE

Here’s Triple Value for One Price

in IDEAL 3-in-1 Combination Sets

Three, Big 15-in. Flying Models of Popular Ships in each Kit, all ready for l\;ou to start building. Kits
contain every item needed, including Balsa, Bamboo, Jap Tissue, Stamped Ribs, Fresh Rubber, Finished
Wi ire Fittings, Propellers, Cement, Dope, and Full Size Plans with detailed instructions.

KIT NO. 1 KIT NO. 2 KIT NO. 3
Ideal Boeing Lockheed Vega Spad
Army Faloon Fokker D-7 Vought Corsair
Travclair Waco Taper Wing Lockheed Sirius
Send your order now and Complete Kit I
get started on your fav-
orite ships. of 3 Models . Postpaid

¥ Ideal Aeroplane & Supply Co., Inc.

IDEAL means a square DEAL

VOUGHT CORSAIR 20-24 West 19th Street - New York, N. Y.



TWIN MOTORS ..
¢4 ¢4/or YOUR model f

DIRECT DRIVE!

NO GEARSI!

and *

JUST TWICE THE DISTANCE!............

FIRST MOTOR
Direct drive
low friction loss

SECOND BURST OF POWER'
WHILE IN THE AIR

In a single motor ship most of your power
is consumed in the "take-off.” When your
motor runs down the plane must land. But
with TWIN MOTOR "HICKEY" when the
first motor runs down, a second motor
comes into line giving its full burst of
power while the ship is still in the air. And
how she leaps ahead! It's unbelievable!

BE THE EXPERT

IN YOUR COMMUNITY!

See the look of amazement on the other boys’ faces
when you spring this one on them.

It's just like refueling in the air— one motor runs
down and click~ your second motor slips into place

with afresh burst of power.

The TWIN MOTOR “HICKEY” is making aviation history—

SECOND MOTOR <
Still direct drive
and full efficiency j

be the first to understand
this mechanical marvel.

e FITS ALL MODELS

The TWIN MOTOR "HICKEY”
can be used in any type model

If you want to make your en-
durance model stay up longer—

or your speed job speedier— it
you want to stunt— or take ad-
vantage of the change of motors
to release parachutes or bombs
— you can do all these things
with a "HICKEY.”

WHAT caN YOU po wiTH

A “HICKEY™?

After becoming familiar with
the “*HICKEY” you will un-
doubtedly be able to work out
many other original ideas.

Buy a "HICKEY”— play around
with it— treat your friends to
a surprise— you will even sur-
prise yourself.

I SPECIAL OFFER !

This MARVELOUS TWIN MOTOR "HICKEY" and a

complete set of PLANS for this
for only

FILL OUT AND MAIL TODAY!

Twin Motors, P.O. Box 344, Hollywood, California

Enclosed please find.... ... Dollars

FOF i TWIN MOTOR *“HICKEYS:
with full instructions for installation. It is understood
| am to receive one set of plans for the Special Bobbie
Model with each TWIN MOTOR *“HICKEY.”

$]joO

SPECIALLY DESICNED

The “BOBBIE” is a modern
type ship— not a floater. It
was specially designed by our
aviation experts as an ad-
Vanced type high-speed
long-distance craft. Has top
speed of 30 m.p.h.— capable
of 1500 feet. Think of it!

TWIN MOTORS
P.O. Box 344
Hollywood, California

"BOBBIE"

model



