
I«ong and narrow propellers (called
"high pitch") revolve at high speed;
short, broad ones, (called "low/pitch")
revolve with less '.speed but greater,
force, and require more, power to drive.
Remember [that in model work a pro-
peller Is larger in proportion to the slzo
of the apparatus than it is on- a full
sized machine..

AITpropeller blades should trulybal-
ance when suspended on a wire run
through the hole in; the center of the
hub and revolved when tho wire is held
In a horizontal position. When the pro-
peller stops, it.should lie horizontal
nnd not stand vertical or at an angle.
Trim the edges of the blades until- this
effect Is attained, :/.

\u25a0 Over the. • wire,propeller shaft slip
two,beads,' or small washers made of
tin will answer, ifJ they are filed or
ground on a stone perfectly flat after
n. hole Is' driven in the center.' with a
nail. Then pass the. end of the wire
through the small tube, formed in the
tin on the end of the middle stick; of
the machine; and form a hook, to hold
one end of -the rubber bands. See Fig.
7, 'in whlch?a space .has -been left be-
tween, propeller' andnbead- and washer
to, show position.: The rubber
bands in tension will draw .these' close
together. .

About;half- way;down' the stick, twist
a piece of stout wire firmly'around the
stick and form another hook./ SeevH,
Fig. 7.~ Itis most important \u25a0' that .these
two hooks :should ;correspond in s depth

,and center of curvature,; as. shown* at -I,
,J,!Plfir. 7, because if they donot the pro-
peller shaft will be drawn but of line
and will bind on its holder,- and by

Plans for Building Toy Aeroplane! ;
causing, friction,and' resistance .to;'the ;

revolution -of • the propeller materially ,
shorten length of flight.;; V

'
..;\u25a0:

Extend rubber 1< bands between. v.the-;
hooks and !replace 'thelsurfaces 'used
on the ;glider,"or,* preferably, make •new'

.ones \u25a0' covered
'
with;- fabric/

"
which 1." will \u25a0

be lighter'aridcompensate for, the-extra _
\u25a0 weight.' of.\u25a0the; motive! power \ carried;- :
Prepare the machine for flightby.turnr%.
ing the .propellers, fromLyou ,with:]the

'
'
•forefinger :.oi- the (right1 hand, i;the .ma- r1

chine^belng; held by the middle -/stick,"
•[in left hand, untllthe bands are' twisted'

40 {or*50, (sometimes; more),, times,'. i;!c.';
'until"the bands'" have V-'been, .'twisted ,c
twice :throughout^ their 'length. ,The .
bands .'should, be under alniost,;no\ ten-:,
sion until the [winding .is v,begun. If
short bandsfare used tie them ;together

at their ends with a string; do riot.loop',

them together, as 'they - unwind often :

with a' Jerky* motion. {\u25a0\u25a0•\u25a0\u25a0\u25a0':£$ '\u0084
-

, On a rubber band motor; itmakes no
difference whether the propellers are
right or left handed/except that care
must be exercised ;to* wind ?ln' they're- .
verse direction to 'that -in 'which (tho.
propeller is to revolve whenireleased.;..'

The motor ,base here described, with
'

the propeller;' may be used on, fabric
covered models' of -any; design where
larger surfaces are ;used;' tiniwhich[ case,
however, the rubber bands. are usual ly..
carried on top.of the, planes,. the planea

th"en being placed between (or; even
under) this stick and? rubber.; , J \u25a0

DoI.not1 attempt to." fly.,Imodels 'in.a
Jjigh wind, and: remember that; in,any

event.it will;take v little'.practice, to-
learn to lly them at all;;and" that' even
then they may Bometlmes;be erratio and
work well at one time'' and Tail -the \u25a0•

next. In that case examine carefully
for balance jof all parts.

Permit the' propeller to make avfew
revolutions before letting 'the model
leave the hand. If the machine, flies la,

,'a clrcle'or 'unevenly it |s r because- the
forward edge of 'one or the' other plane
is too low.

If the* machine dives forward, lower
'the front edge and ruist; the rear edgo
of rear plane.

Ifthe plane falls buck, raise the front
edge and lower the rear edge of rear
plane. •

If It turns over, one plane or the
other is not absolutely Htraiglit from
tip to tip, or they are not on a line with
each other, or the pitch of the propeller
may be too great, the propoller may be
too large, or the rubber bands wound
too tight. .\u25a0

of an Inch diameter (heavy,, wire hairpin
wiirdo). i-:/:.•• '•\u25a0\u25a0\u25a0?• :'\u25a0;

One bead >nd washer, or two beads,•
or twowashers.

The surface and stick of glider al-
ready made. ;

One pair, pliers (from 5 and 10 cent
v store), 5* cents. / -'.\u25a0\u25a0 :>. "; :\u25a0 '\u25a0\u25a0'

- .
Rubber band, or^bands, G cents; total

:10' cents. .-.*, ;
-

;\u25a0_ _;\u25a0\u25a0\u25a0 < ,;;*>-:•\u25a0..• \u25a0:\u25a0:-'.'
Remove the planes from the stick and

flatten one end at the. top and sides for
a distance of about, threerquarters of an
"inch. Berid\ the two Inch, piece of tin1

lengthwise and with the, pliers" form it
over the squared end'of :st|ck. until It is
a, close fit.] Form the -other Jend! Into'a
small tube by bending over a small. wire
nail that is but a.trifle,larger than the

wire that is to be; used as a propeller
shaft. Slip tlje tin end thus formed on;
the end of 'the stick prepared for :it,

and If possible drive two
-

tumuli-. brads
through, .to keep the tin rigidly in
place.

Propeller*- Cut n. piece of tin Qf the
shape indicated at Fig. C, six inches
long and one inch wide. Carefully split
a one and one-half inch length of stick
one-quarter Inch thick in two -parts

.lengthwise, first making a hole (with
a small: brad) exactly in the. center.
Make a hole in the center of the tin
blade and pass a wire or very small
nail through the stick with the tin
between the two 'halves..' Drive' holes
(FF) through the, tin,and wire through
thorn and around 1 the'"sticks, as shown
at GG. Fig. 5: This will give: a firm
hub in which to hold the propeller
shaft. The ends of the sticks may be
beveled or tapered down to improve
the appearance of the. work unit lessen
the resistance to the air, us well as
for lightness, • \u25a0'• \

Hold propeller as shown in Fig. 8
and twist the top of right hand blade
toward you, loft hund from you, until
you have a pitch of about 20 degrees,
as shown in Fig. 9, In which XL repre-
sents v ilat kiiifact; and KM the blade
if the propeller were held with the
shaft in a vertical position. When hold-
ing; the propeller as shown, with the
pitch given, the «lde then .towurd you

is the side to put next the front
plane. (Wind from you.)
'

Cut a piece of wire about two inches
long and betid the end uh shown In
Fig. G. Slip the straight end through

the hole in the propeller hub on the
uldo opposite that which is to be' next
the front plane and drive the bent
end into the wood. This will keep the
wire which is to serve as the propeller
bhuft rigid with the propeller.

piece 2 Vi Inches long by 2 inches wide,
for vertical' rudder, and one piece, 5 ,4

inches long and 2 inches wide, :' for
front elevating plane.

Roundthe corners as shown in Fig. 1
and attach to stick by' crossing and
'wrapping string.over the surfaces and
around the stick, as shown at; A' A,
Fig.1. Use the pins. to attach the,ver-

tical rudder by driving them through

the pasteboard iajid stick and pounding
them flat on the rear side..

Rubber bands are excellent for hold-
ing the surfaces in,.;place instead of"
string," as "their elasticity permits the •
planes to spring when striking the
ground after, flight,, thus ;preventlng
the Injury that naturally occurs to a
rigid structure. -They, also are con-
venient when packing, or carrying the
fTlidor,' as the parts are easily sepa-
rated and assembled. "They are slipped
over the surfaces and stick, as shown
at 11, B, B, Fig. 2.

Under tho front surface, between it
and the stick, insert -a small wedge'
(about two or three thicknesses of the
cardboard) endwise, at front edge (see

C, Fig. 3). This will give stability.'
but shorter tlight than if the- wedgo

is put crosswise. Under the rear sur-
face, about one-hulf or one-third the.
distance from,its front edge, insert a
similar wedge (see D, Fig,
3), This is to give the requisite
curvature to the surface.

Be sure to glance across the planes

after each' flight to see that the planes
are • exactly,.^lorizontal to eacji otlier,

nnd the vertical rudder directly at
•right angles to the plane übove It.
Also, especially if-the planes ure to be
permanently fustened to the stick, bal-
ance the model on the finger or across
a stick, to see whether they tmlunea
evenly along their length and do not
slip to right or left.

Launch by Inclining upward anil
throwing forward, preferably facing a
light wind. . When released from a
height of, say, 12 or. IB feet (a second
story window or balcony, for Instance)

these models have been known to glide
nearly 200 feet; they frequently glidfc in
v circular puth with un undululingmo-
tion, when well balanced, and then
either regain their original direction or
return almost to starting point.

How <<» Convert a (illdrrInto a I'onir
Drltru Muflilue—>CuHt 10 (Vnu.

Material and tools required: »

Piece of tin C inches by X% (tin can
will do).

I'iecu of tin 2 inches by 1 Vi inches.
Piece of wir« about 6 inches by 1«32

—
~.

"T*HE simplest form of any Hying

1 apparatus is one that advances
through the air after having mo-

tion imparted to it by the propelling?
energy of the hand. With no source
of power carried in the air, as is tha
case in machines operated, for,instance,
by twisted rubber, the duration of flight
is, naturally, more or less brief.

These ""gliders," as they are called,

however, are valuable in teaching the
proper balance of models, because sur-
faces that glide well without power will
fly well when a propeller Is added.

Probably the easiest made but most
successful small glider ever devised Is
that which consists of a single middle
stick across which at' each end- is
fastened a thin strip of wood or paste-

board, a small vertical rudder being at-
tached to the stick either under or at
the rear of the larger of the two cross
surfaces.

It:has been found that with this typo

of glider—l. c., when no motive power

is .used, the j*est results are obtained
with the small plane. ln front. When a

propeller Is used it is placed in front
of the largei surface, which ; then bo-
comes the leading plane, and the verti-
cal rudder is placed under the small
plane in the rear.

•The proper material of, which to make
the surface in order to c/btaln-the long-

est flight is straight- grained- spruce

about one-sixteenth inch thick, the
edges being beveled until almost sharp,

an effect that can not well be obtained
with cardboard, especially ifItis heavy.

One 1boy, not to be deterred by lack'of
material, said he intended to try a strip

from a beach basket. The stick that
supports the planes should ;be straight

grained spruce (or ash), one-quarter by

three-sixteenths of an inch in diameter.
A small wire may "be twisted 'around

- the stick in front of the small plane

and turned back, to act as a shock ab-
sorber and protect the. leading plane.

; (See E. Fig. 3.) \u25a0£
Material and parts for models of all

kinds are now sold by.' a number of s<

dealers, but this article is' written Inan

endeavor to.help 4,h050 who are not yet

in touch with such sources of supply.

As every boy can certainly get a

pasteboard box, a piece
j
of string, a

stick about 17 inches -long and one-

quarter Inch in diameter, four ordinary

pins and have at least temporary use of
a knife or pair of scissors, if ho will
add a stock of patience and persever-
ance he can have a glider if he deai:-»i,s.

By adding a little more work and an
outlay of 10 cents for a pair of pliers
and some rubber bands, and perhaps. 1
cent for a stick, he may have a power
driven flying model.

Ifa square stick is not available Imy
a dowel, which is a round stick some-
times used by carpenters and

'
up- 1

holsterers instead of a nail. They are
made of spruce, about 3C inches long,

and from ,three-sixteenths of an Inch
t.o three-quarters, of sin inch in dlum-
eter. These sticks may .bQ obtained
from hardware stores, jloor and window
molding dcaltM'S, and "carpenters, at a
coat of 1 cent each for the smaller
sizes. While we do not pretend that
a round, stick will be as satisfactory aa
a square. one, It will be better than no
stick, especially if it '« fluttened with
a knife where tho edges of the planes
ii-si, a.s (Ills willenable them to remain
in place better than on tlie roumled
surface.

It must be borne in mind, however,
that all modelH, no mutter what make,

inunt.be "trued up" after each . flight.
Having procured, say, v dowel (or its

suUsiUuit') ono»quarter Inch in diam-
eter, cut oft a length of one and one-
half Inches from the most perfect end,

lav carefully ueide, and out
•« hulf the

remaining' piece of dowel and use one
half of it for glider, the other hulf for
power machine.

Cut from very stiff cardboard or a
pustt'board box (Ifthin wood van not bo
had) one piece 15 Inches long and U?i
widu. «for rear supporting plane; one

Plan* for making rubber band
aeroplane* appeared In the Junior
<'nll Nome time ago, but name
of the rrmli-rn of the pBRC
have fi.un.l the plan* too illf-
fleuU, niul (iK-rcfor.- we nre pnlillnh-
I»r <«>ilnj n net of Xlmplcr plaon
which hoy* nn,| Rlrls who linve not
been nccuntomeil to milking? nrtlrlei*
from plmiM inny l»e nble to follow
»uorc«NfHil.v. Tlic article nrnt tclln
how <o make n Klliler,whleh Unit
filrNhlp wKhont power.

'
After that

the nrll.lc explnlnn how rubber
Itiindn nnti n propeller n>ny be milled
to the glider no thnt It will hnve
motive power. Rend enrefiilljr all,of the ndvlee Riven In thin nrtlcle
and-, jroir will be able to make a
MuceeNMful itart Inaviation, even If
you \u25a0 have never Mludied the topic
before.
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