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The trim little ship that looks like a racer.

The parasol wing and negative thrust line gives stability.

Building the Midget “Cavu’

A'l‘ A TIME when gasoline
model design is showing an
increasing tendency for com-
plicated structural design, it
will be a distinet relief for
model builders with little ex-
perience, as well as for the
expert, to find a model which
is above the average in looks and perform-
ance, yet is simpler to build than the ma-
jority of rubber-powered models now on the
The “Cavu” (airway abbreviation
for ceiling and visibility unlimited) was
originally designed with that purpose fore-
most, and the fact was also taken into con-
sideration that a large number of model
builders do not have completely equipped
Only the simplest tools are re-
quired in the construction of this model; a
razor blade, a pair of pliers and other simple
tools being all that are necessary.

Upon completion of the model, any build-
er will find that he has a model which he
may well be proud of, both as to looks and
periormance. The specifications as given are
as accurate as could be determined by ac
tual measurement with a stop-watch. The
speed of 24 mup.h. was reached with the de-
propeller turning over at approxi-
mately 3200 r.p.ms., and by minor adjust-
ments a speed of 27 m.p.h can be reached.
However, the cruising speed of 24 m.p.h.
provides an excellent means for climb and
radins of turn.

On its first flight, this model took off
from a cinder runway without any aid what-
soever, climbed to a height of 200 feet, flew
across the width of the airport, over the
hangars and glided to a perfect landing in
an adjoining pasture. The total length of
the flight was seven minutes, of which two
and one-half minutes was engine run.  The
flicht was made at about 7:00 in the eve-
obviously there were no thermals to
aid the ship in its performance.

Since that time, the ship has completed 53
Mahts with times ranging from two to fif-
teen minutes, the length of each flight hav-
determined  beforchand by the
amount of gas put in the gas tank. The
most eas that has been used to date was
half a tank full, or approximately 4 of an
ounce, which gave the model a flight of 15
minutes and 42 seconds.

With this performance, and the ease of
construction, which will be apparent by
studying the drawings, combined with the
convenient small size and the fact that it
can be carried completely set up and ready
to fly in an ordinary car, model builders

mai

workshops.
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How You Can Construct a Small “Convenient”
Gas Model That Will Perform Like a Large

One
By KEN WILLARD

will find that, for purposes of demonstra-
tion or sport, this model is unequaled. Its
simple though rugged construction makes
minor repairs a matter of only an hour or
so, and so far as the author can determine
a model that can be seriously damaged
only through striking some object head on,
or being stepped on.  Irregular landings
(which incidentally are few and far be-
tween) caused by gusts of wind so far have
no effect upon the model whatsoever.

In other words, fellows, this model’'s got
everything, so let's get going, and by put-
ting in a couple of hours a day, before you

The little ship gaining altitude and head-
ing for the open spaces.

know it she will be flying right out of your
workshop.

Bill of Materials
l{:”-\'l'!ﬂ_ﬁl‘
Longerons, 4 pieces %"
Struts, cross braces and diagonals, 3 pieces
" sq., 24" long.
Stringers, 8 pieces, 147 sq., 24" long.

si. x 26" long.

Former material, 1 piece, %" x 27 x 247,
Cockpit cover, 2 picces, 1/32" x g 47

Lo

Engine cowl stringers, 1 piece, '§” sq. x
127,
Nllwt' ]1!”(.‘1\'. 1" x 27 x4,

Headrest. 1 piece, 347 x 387 x 4147,
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Windshield, stiff celluloid, 2”
x 47 ecut to desired shape.
ne mounts for Ell en

Sl
g

gine, 14" x x 1147, 2
picces hard wood.

Engine mount supports, scrap
balsa, '8”.

Gas tank cradle formed fron
p S 174"

LA X 4 %
’ flat stock.

one [H‘\'L‘l'
“lelcl'_\' box,
Hing
Wing ribs cut from 3 pieces, " x 27 x 247

flat stock.
Main spar, two pieces, :
Leading edge, 2 pieces, %" sq., 247 long.
Trailing edge, 2 pieces, 14" x 14”7 x 16"
Center scetion trailing edge carved from

" flat stock.

Wing tips carved from 347 fat stock.
Strut braces J3” x Y7 x 347
Wing struts, 1 picce, 14
Wing tip braces, 1 piece,
Tail Surface

Stabilizer :

"o AT o 24”7

I 1/

Main spar 14" x 14”7 x 15",
Leading e 2 ]J'il'l'l‘.\'. 0 v 7
Ribs cut from 1 piece, " i

Tips carved from " flat stock.
Ilevators :

Main spar. 2 pieces, 14" x 47 x 7}

Trailing edge, 2 picces, A

Ribs cut from 2 pieces %" x 4” x 127

Tips carved from 4" flat stock

Inner trailing edge, 2 picces !

Hinges cut from soft aluminum.
Rudder :

ading edge, 14" sq. x 6

ailing edge, 1 14" x

Tip and bottom former carved
Hat stock,

Rihs cut from 1 piece %" x

Dase rib 47 sq. x 4",

Landing Gear

Landing gear formed from %

[li\'\‘l'.

o

H]]ril1_‘-—: wirs

26" long faired with %" soft balsa,
AT
3™ air wheels,
Tail 1 formed from 1/32" spring wire
or bamboo with 14" flat stock balsa sup

port.

Propeller Block

Propeller block 1147 x 14”7 x 117,

Spinner carved from piece 17 x 17 x 347

Miscellaneous

Silk thread for binding landing gear, spark
coil and condenser to cross braces.

2 pieces thin aluminum %47 x 14" for nose
block attachments.

Spaghetti tubing for cockpit edge.

Entire ship covered with [lapanese tissue



This

The author with the finished model.
shows its comparative size.

with three coats of dope, colored to suit,
then finished with one thin coat of lacquer.
In every case in the above list of ma-
terials, sufficient leeway has been allowed
for wnexpected breakage, and the builder
will find that he has more than enough ma-
terial if he
struction.

uses reasonable care in con-

Fuselage

The first step in construction will consist

of enlarging the plans to full size. Study
the drawings carefullv.  After the side

view has been enlarged to full scale, place
a sheet of wax paper over the drawing and
pin the longerons in place on the drawing,
then cut the struts to fit at the stations as
indicated and glue them in place. Next cut
the diagonal members to fit and glue them
in place.  Use plenty of glue to insure
maximum strength.  After you have finished
the one side, lay it aside and allow it to
dry completely while building the other
side,  Upon completion of the second side,
leave it in place and cut out seven cross
braces 214 inches long. Lay aside three of
them, and, working rapidly, glue four of
them upright; one at top of station 2, one
at the top of station 5, one at the bottom
of station 5 and one at the bottom of station
3. Place a drop of glue on the projecting
end of these four cross hraces and fit the
other side down upon them, aligning the
two sides and propping them with bottles or
batteries, or any vertical sided object, and
allow the glue 1o dry thoroughly. When
it is dry, take the other three cross braces
21% inches long and glue at the top of sta-
tions 3 and 4 and the bottom of station 4.
Allow them to dry thoroughly., Next pinch
the two sides together at the tail and glue
thoroughly, allowing the longerons to as-
sume their own curve, making sure that
they are curved cqually. Hold the tail to-
gether until it dries, either with pins or
with hinding. Then cut and glue cross
braces 1o fit at stations 6 and 7. Next cut
a cross brace 134" inches long and one
1 inch long for the top and bottom at sta-
tion 1. The top cross brace will he re-
moved later and the engine will serve as
the cross brace. Cut cross braces to fit at
the bottom of station 2 and one to cross
the fuselage where the rear landing gear
wire attaches,

Now cut out the formers and glue formers
2A 1o 7 inclusive in their respective posi-
tions and insert the stringers. Next cover
the cockpit section with the proper two
pieces and, after they have dried thorough-

ly, cut out the cockpit hole with a sharp
razor. Glue the carved picces to the sides
of station 1, as shown in the cowl detail
drawing and then glue the side stringers
in place, Next cut and bend the landing
gear wires to shape. Bind the front wire
to the cross brace at station 2 and the rear
wire at the cross brace between stations 2
and 3 as shown in the side view. Then cut
the balsa fairing to fit hetween the two
wires, bind it in place and then spread glue
evenly over the whole landing gear. Now
glue the bottom fuselage stringers in place.
Shape the tail skid with spring wire or
bamboo, as preferred, and glue in place
with the balsa support,  Carve out the head-
rest, but do not put in place until the fuse-
lage has been covered later on.  Carve the
nosc block to shape, split in half vertically,
hollow to about +%” inch wall thickness,
and on each half make the necessary cut-
outs for the propeller and engine cylinder as
shown in the front view. Incidentally, the
drawing shows the grain as running fore
and aft, but this should be corrected to run
up and down as shown in the front view.

Now cut ont formers 1 and 2 and glue the
cowl stringers in place as shown in the
cowl detail and cover with the 1/32 of an
mch stock; then, as shown in the drawing,
cut the top of the nose block off and glue it
to the cowl. Cut the hole in the top of
the cowl for access to the gas tank when
in position, and the cowl is complete. Next
cut out and place the gas tank cradle as
shown. Then fit the ll]j.Jl'.IL mounts, using
a beveled joint at station 1 and the diagonal,
glue in place and reinforce with flat stock
as shown in the cowl detail.  This engine
mount is for use with the Elf engine, but
may be varied slightly to accommodate other
engines of similar weight and power. Re-
move the cross brace at the top of station 1
and place the motor in position.  Shape the
engine mount blocks and drill them at the
forward end to fit the particular motor
which is wsed. Note that in the side view
the propeller is shown with a down thrust
from a zero stabilizer angle. This down
thrust angle as measured from a zero
stabilizer sctting should be approximately
114 degrees, It may be accomplished by
either placing the engine mounts in at this

angle or by inserting washers between the
engine frame and the mounts at the rear
mounting holes,

Now build the battery box with the one
side closed only by the spring wire as
shown, which will press the batteries against
the copper sheet at the other side and
maintain a good contact. A rubber band
will serve to hold the batteries ﬁrm!y in
place while in flight.  Solder the wire leads
to the spark coil and then place the spark
coil as shown and bind to the cross brace
at the bottom of station 4. Bind the con-
denser to the cross brace at the top of sta-
tion 2 bringing the leads through the
former alongside the longerons to the timer.,
Wire the components of the engine in ac-
cordance with the standard wiring diagram
as provided by the manufacturer.

Place the lower portion of the nose block
in position and glue the small picces of
aluminum provided midway along station 1.
Drill a small hole in one end which projects
over station 1 and with small screws hold
the lower portion of the nose block in place.
Glue the spaghetti tubing to the edge of
the cockpit, cut out and attach the wind-
shield and the fuselage is ready for cover-
ing.

Ving

Although it is not absolutely necessary
that the plan view of the wing be enlarged
to full scale, unless the builder has already
had considerable experience in  building
wings, it is suggested that the plan be en-
larged and the wing be constructed right
on the plan. Complete the plan of the left
panel to correspond to the right panel and
build each panel separately, leaving sui-
ficient length on the spar and leading edge
at the center section to overlap and be se-
curely joined later on. Cut out the ribs
as shown in the full scale drawing, notching
cach rib to receive the leading edge and
main spar and trimming the trailing end
to fit the trailing edge as shown. Cut the
spar material to the proper length and
mark the rib positions on the spar, then
slip the ribs on the spar, aligning them
carefully, and glue in place securely. While
this is drying, round off and shape one

(Continued on page 38)
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MINIATURE
CELLULOID
MOTORS

4 sizes: 1157; 27; 214"; 3"
Another Japanese
Import

These lightweight motors have been designed to
our specifications. Every detail of the original
radial engine has been accurately reproduced even
to the cowl plate at the front. They are a dis-
tinet improvement over any other dummy motor.
At Whitfleld's low price, they can be easily in-
cluded in every flying model kit

We Pay Shipping Charges
WHITFIELD PAPER WORKS

Note New Address:
76 VARICK ST. NEW YORK CITY
Established 1869
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technique as developed by sailplane pilots.
The wind beats against their wings instead
of the wings beating against the wind as
in flapping flight and the wings are flexible
so that a constant propelling or “sculling”
force is exerted withont effort an the part
of the bird. This effcct is not obtained
with the relatively stiff wings of the sail-
plane or with the contest  gliders,
Many attempts have been made of course,
to use Hexible wings on sailplanes but a
workable combination has not yet been
found.  Perhaps we now have a proper
scientific approach in the balsa elider and
we may he able to introduce flexibility with-
out losing the excellent gliding qualities
already developed,

In order that we may appreciate the
propelling power inherent in the natural
wind as utilized by soaring birds, let us
examine the record made by Zahm some
vears ago showing the wvertical and hori-
zontal variations of direction during a
period of only ten scconds, We see that
the wind deviates hoth wavs over twenty
degrees from a straight line so that a bird
facing the apparent wind is really “quar-
tering” at all times if its wings are flexible,
the body of the bird travelling straight or
with slight undulations while the wings
given under the varyving pressures and pro-
duce definite trust in the direction of flight.

This peculiar advantage of flexible wings
is realized by the soaring bird in addition
to other properties of moving air which are
utilized both by the hirds and by man-
made sailplancs and balsa contest eliders.
For the benefit of new students of soaring
flight these effects will he briefly  sum-
marized.

The “Lilienthal Slope” is a natural up-
slant of the wind amounting to about four
degrees resulting probably from the fric-
tion of the air over the carth near the sur-
face. A velocity gradient results, the wind
speed increasing steadily up to an altitude
of about five hundred fecet.

Circling flight wherein the hird rises up-
wind and descends downwind as is generally
the observed case introduces the “Rav-
leigh Effect” described by Lord Rayleigh
and investigated mathematically as well as
practically by Idrac in his extended studics
of the Hight of the albatross, a bird sim-
ilar to the frigate-bird of Florida but much
larger. The "Rayleigh Effect” proves defi-
nitely that potential support is obtained by
the bird circling in this fashion and if the
wind velocity is sufficient (about fifteen
miles per hour) this effect alone is enough
to account for sustentation.

Finally, in addition to rising currents
caused by thermal and other forces, we
have an claborate pattern of dyvnamic soar-
ing flight possibilitics where the hird or
sailplane weaves its way in and out of
wind currents of different directions and
velocities storing and using energy to ad-
vantage in ways fairly well known and
demonstrated.

Our study of soaring flight is far from
complete.  We must improve the contest
glider and give it flexible wings—then do
the same thing with large sailplancs. We
cannot say that the superior flicht of the
soaring birds, here in Florida for example,
is due to exceptional soaring conditions
because gliding and soaring models perform
no better here than they do up north where

balsa

we have no true soaring birds. We can-
not blame the birds or the air—the fault

rests with us and our soaring machines.

How to Build the Arrow
Speedster
(Continwed from page 9)
Flying

Since the model has a closed rear hool
only 12, 16 or 24 strands can be used.
Closer variation in power can be had hy
using odd sizes of rubber such as 7/647
or 3/32”, Here is the procedure to put the
rubber in. Cut off a length of rubber
according to the number of strands to be
used. Tie the two ends making it into a
loop. Fold the rubber into hali as many
strands  as the intended number. Get a
picce of thin cord about 20 inches long
and tic a small screw to end of it
The screw serves merely as a weight. Now
hold the body perpendicular and drop the
screw in and over the rear hook, Next
turn the body in the opposite direction, let-
ting the string loop over the rear hook
and also the screw drop out in the front,
Tie one end of the rubber and the string
together. Pulling the free end of the
string will double the rubber over the
rear hook. Untie the strine while holding
on to both ends of the rubber and hook it
to the prop shait. For the rear hook ar-
rangement here, my thanks to voung Buster
Kaiser who was the first to be caught by
the speed model craze,

Do not be alarmed by the extremely
short rubber line. Even using 24 strands,
more than 200 turns can bhe stored with
the aid of a winder. This amount will zip
the plane over 120 feet away.

Make sure that the thrust line is straight
every way. The tail surfaces are not to he
warped or adjusted in oany case. Diving
or climbing tendency is remedied hy Chzmg;
ing the wing incidence,

Avoid hitting  the
landings !

one

hare spots and soft

Building the Midget “Cavu”

(Continned from page 18)

corner of the % inch square leading edge
material, and, as soon as the ribs have dried
thoroughly to the spar, glue the leading
edge in position.

Next shape the trailing edge material to
the proper form and glue in place. While
this is drying, carve the tip outline from
the 4 inch flat stock to conform to the
drawing, glue in place and reinforce the
forward piece with the diagonal brace as
indicated.  To join the two panels, cut the
overlapping ends of the main spar  and
leading edge at an angle so that when fitted
together the wing will show 3 inches di-
hedral at each tip.  Lay one panel flat on
vour table and glue the center section of
the main spar and leading edges together
propping the wing tip of the other panel
6 inches up from the flat surface of the table.
Allow this to dry, then bind the center see-
tion of the spar and leading edge with the
sillk thread and again coat with glue. Then
carve the trailing edge cut-outs and glue
them in the proper position.  To complete
the construction, the wing strut reinforce-
ments are glued securely in place and the
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Complete Kit, less motor,
with balsa wheels. ..

Complete Kit, less motor, with pneumatic
rubber airwheels and single 6 90
pole double throw snap switch a

(Add 50c to either Kit west of Denver or to Foreign

POPULAR PEERLESS

10¢c MODELS—Fokker
C37, Rearwin Speedster, Waco Cab-

It will be ready early next month.
your indulgence nntil then.

Send 10c¢ for vour copy and free plan.

PEERLESS
CAS MODEL

TAYLOR CUB—6 Ft. Span

COMNTEST WINNER IN FLORIDA
TIME 0:11:23

CONTEST WINNER IN MICHIGAN

TIME 0:15:44

SC.&L%AND FLYING CONTEST WINNER IN

IDAH
"BEST GLIDING MODEL | EVER BUILT"'—
LETTER FROM ILLINOIS

SELECTED FOR EXPORT TO ARGENTINE
BY PIPER AIRCRAFT MFGRS. OF THE TAY-
LOR CuUB

SOLD BY LEADING DEPARTMENT AND
HOBBY STORES EVERYWHERE

Complete kit contains all materials for con-
structing
size detailed plans with pictures, clear notes
and
buy
CODE helps identify the different strips of
balsa and bass.

plane as pictured including full
There is
motor,

instructions.
except  the

nothing else to
Special COLOR

..$5.50

countries.)

SYNCRO ACE MOTOR

Streamlined minia-
ture gas engine for
moddel
boats, 1
to 5000 ropom. Oil-
ite bearing=, Cham-

airplanes or
5 h.p. 800

pion sparkplug. ¢ = F §
Complete with coil i I&
and con- G
denser..... _.S.I S-Bu [ s

KITS

DVIII, Cessna

in, Red Bird R.0.G., Monocoupe
00A, Acronca Low Wing, Stinson
Taper Wing, Howard's DGA 8,

Ryan S-T, Nieuport XVII C1.
25¢ MODELS— Cessna
Sportwing, Monocoupe 90A, Rearwin
Speedster, Taylor Cub, Heath Mid-
wing, Stinson Taper Wing, Aeronca
Low Wing, Fleet Trainer.

50¢c MODELS— Aeronca
Monoplane,
Cub, Junior Endurance, Monocoupe,
Percival “Vega Gull.”

ALSO—53"
Cub for $1.00.
durance—36" span, 26" length for
$1.45.
span for $1.95. And accurate %"
and %, " scale models of many pop-
ular ships.

C-37, Kinner

-3,
DVII,

Hawker

Fokker Taylor

Model of Taylor
Peerless Senior En-

s=pan

Corben Super Ace with 54"

Add I0c Postage to Orders for the Above Kits

SUPPLIES— A complete line of all sup-
plies
models,

for gas or rubber powered

Write for 1938 Catalog No. 8
We crave

Orders for it will
be filled as soon as ready.

Our
reasonable prices will please you.

THE PEERLESS MODEL
AIRPLANE CO.,

3088 W. 106th St., Cleveland, Ohio
_

entive unit 1s sanded with fine sandpaper.

I'rom the three view drawing, project the
wing struts to their true length, carve each
to a streamlined shape and trim the lower
ends to fit flat against the side of the top
longeron and the upper ends to fit flat
against the strut bracings in the wing struc-
ture.  Glue the struts in place on the fuse-
lage, lay the completed wing on the struts
and complete the final trimming of the
struts to give the wing a one degree angle
of incidence with respect to a zero stabiliz-
er setting. Do not glue the wing in place
until after both wing and fuselage have
been covered.

Tail Surface

The construction of the tail surface is
extremely simple ; merely enlarge the draw-
ing to full scale and glue the respective cle-
ments in position as shown. Construct the
rudder and vertical fin as one complete unit,
the horizontal stabilizer as one complete
unit, and each elevator separately. The
elevators are joined to the stabilizer by the
simple aluminum hinge as shown in the full
scale drawing, which is merely forced into
the balsa and glued in place.

While the tail surface units are drying,
mark the propeller block as shown and
carve your propeller.  Different propellers
can be used with different engines.  This
particular design will give a 6 inch pitch
propeller and the EIf engine turns it over
at approximately 3200 r.p.ms.

Covering and Assembling

The model is covered with ordinary Japa-
nese tissue throughout, which, after being
put on the framework, is sprayed with wa-
ter, allowed to dry and then given three
coats of pigmented dope. The color and
trimming is, of course, to individual taste.
The original model was colored a brilliant
international orange, trimmed with black.
IF'or a high gloss finish, give the covering a
final thin coat of lacquer. To assemble the
model, glue the lower end of the rudder
spar to station 8. Minor adjustments in
rudder setting may be accomplished by in-
serting a pin in the leading edge through
the stabilizer leading edge, Now when all
the units are in place, including two battery
cells in the battery box, check the balance
of the fuselage by suspending from  the
diagonal wing strut,  The fuselage should
balance in flying attitude very close to sta-
tion 3. Cut away the covering on the wing
from the wing strut braces and glue the
wing in place and the model is ready for
the test flight.

Testing and Flying

Thie ship is easy to test hecause of its
very convenient size and preliminary tests
can even be run in the back vard. They
consist of a series of successiul pushes on
the tail; each of increasing force until the
model leaves the ground and glides for a
short distance.  Note carefully whether the
model has a tendeney to climb too steeply
and then squash to the ground, or whether
with even a moderately hard push it merely
runs along the ground with the tail high.
The ship should, with a push, approximately
18 m.p.h., leave the ground about 3 feet from
your hand and climb from the momentum to
about 4 feet, nose down smoothly and
surcly and glide in to hit squarely on both

wheels.  For heaven's sake, be sure
you make this test that there isn't a
50 feet in front or else there will be
minor repairs,
start, we next
power tests,

Tie a string around the center section
of the wing and have about 10 feet trailing ;
start the engine, and when it is running
smoothly retard the spark until the engine
is not delivering quite full power. Get be-
hind the model, holding on to the string,
and then run with it and allow the model
to take off under its own power. Watch
carefully for any tendency to stall or go
into a steep bank in either direction. The
take off should be steady and in a straight
line. Make any necessary adjustments to
the rudder and elevators until this is ac-
complished, then remove the string, put in a
couple of drops of gas, offer a prayer to
the model builders” god and let it go.

With reasonable care in construction and
primary testing, it should climb to about
100 feet and fly for about three minutes and
show a good, steady, but not too flat, glide
when the engine cuts.  After your first
complete free flight has been accomplished
and possibly some minor adjustments made,
you will find that the performance is ex-
tremely consistent and will vary only at
your own desire through changing the con-
trol surfaces.

when
fence
SO
With these glide tests to
proceed to the primary

You and Your Job
(Continued from page 15)

Frequently bad humor and gruffness are
not directly the cause of business worry
but perhaps it may be of personal naturc.
Usually the worst fault of any superior is
caustic sarcasm which is expressed with a
venomous attitude. This habit frequently
can be found to obsess every one of us
from time to time unless we guard against
its outhreak, The good executive never lets
inveetive get the best of his good humor.
Men in exceutive positions invariably do
not last long in a position of responsibility
if they persist in the use of invective
Thercfore the best policy in dealing with
these types of individuals is to be firm and
endeavor to overlook this shortcoming in
human nature. Arbitration or contrariness
eains little in this instance.

Perhaps one thing more than anything
else that vexes the chief of some depart-
ment is to have to constantly remind his
immediate subordinates of some violation
or infraction of the company policy., This
policy is promulgated by the management
of the concern and must he religiously fol-
lowed. These rules have to he established
because from time to time, certain em-
plovees habitually are prone to further their
own interests by some infraction of com-
pany policy. The purpose of most com-
pany rules is to establish a code of fair-
ness among the various workmen,

Another vital point to consider is the de-
sirability of executing whatever work is
assigned to you in accordance with the
cepted and conventional practice. When en-
tering the employ ol a new firm this often
imposes on the individual some period of
transition from one method to another. The
method of execution is unimportant when
compared to the result. Some persons find
it difficult to step into line in this respect,

ac-
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