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" GUARANTEED FLIGHT PERFORMANGE, PLUS RADL
CALLY NEW CONSTRUCTION BY A DESIGN EXPERY =

® The clean lines and well developed design with reduced drag is very opporent in these two views of the model.

(| W hile the Banshee is a comparatively old model in vears
(the design was developed in 1941). it still-is far ahead
of all the models to date. The climb, we can safely state,
is the fastest we have ever seen.  The altitude gained in
this climb guaraniced an out-of-sight flight ewvery tHme
the model was floten.—Model Editor.)}

HE Banshee, with its weird, high-pitched wail, has
T astonished many a builder with its extremely fast
climb and surprisingly flat glide. The Banshee has
entered only two meets (you know, the war and all that)
hut it, won both with the longest, most consistent flights
of the meet. - The best performance was turned in with
three flights of six minutes each, all official. )
The present Banshee design was achieved after several
experiments with a rudderless design that would. be spin-
proof.  This design featured a- stabilizer that was one-
half the wing area and was of the inverted polyhedral
e, After several modifications, this type of stabilizer
was laid aside and -the present, conventional type used.
The Banshee has proven to be more stable and more con-
<istent in flight in its present form than the- present-day
lesigns.  This can be-attributed to its force arrangement
wid clean design.
Theory: The theory upon which the Banshee is based.
Zas been proven practical by past designs. Past experi-
=ace has shown that a low wing loading



is one of the most important factors
that - can induce long, contest-winning
flights. This requirement was given
prime consideration in the design, with
the existing AMA rules kept in mind.

To allow the finished design to climb
exceptionally fast for the power used,
and to permit flat glide as well, de-
manded ' that the frontal area of the
model be as small as possible. Few
designers take the frontal area into con-
sideration. I can safely state that
frontal area, wing loading, and power
loading are the three factors which
directly determine the qualities of a
sound design. = The smaller each is .in
quantity the more efficient the model.
The frontal area of the Banshée was
kept to a minimum by careful design of
all three components of the plane. The
wing was designed using an exception-
ally thin and stable airfoi! with a simple
and sturdy construction, light in weight.
The fuselage was to have an exception-
ally clean curvature which, along with
its small frontal area, would disturb as
little air as possible in its forward flight.
This demanded a type of structure that
previously had never been used. (The
structure is covered later on in this
article.) . The tail surfaces ‘were to
have a thin cross-section, as is practical
for warp-free surfaces. A symmetrical
airfoil was used to keep drag down to
a minimum. All this took into account
the general features of the basic design.

The center of gravity, center of lateral
area, line of thrust, center of lift, and
center of resistance had to be located
so that all these forces would work in
harmony to insure a smooth flight path.
With the center of gravity as the basis
for locating these forces, the center of
lateral arca was placed slightly behind
and above the center of gravity.

The line of thrust was placed in a line
with the center of gravity and the cen-
ter of lateral area. This angle of the
line of thrust to the horizontal base line
was found to be five degrees. The cen-
ter of lift was located 109 of the fusel-
age length in front of the center of
gravity. This position was chosen to
insure a smooth flight path under most
flight conditions. This location would
allow the model to have a gracefnl flight
curve from take-off to landing. Locat-
ing the center -of lift farther forward
would cause the model to have an
erratic nosing up or leoping tendency at
high speeds (while climbing) and, when
stalied, to fall farther before it would
reeover.  Placing the center of lift
farther back would not allow the model
to climb at. a satisfactory angle and
would cause a steep spiral turn down-
ward in event of too much rudder offset.
The center of resistance was located
about 5% above and in-a line vertical
with the center of gravity. This too
allowed for a fast climb and, in general,
a smooth flight path without any erratic
tendencies.

A tail moment of 55% of the wing
span has proven very satisfactory in past
designs and also was employed in the
Banshee. A stahilizer having about
35% of the wing area has also proven
ample in the past and was used on the
design. The symmetrical airfoil cross-
section of the stabilizer and the two-
degree positive incidence setting would
allow all the .forces to exert their de-
sired effect. The rudder was designed
using a thin cross-section so that it, too,
would not increase the induced drag.
The sub-rudders were made larger than
usual to allow take-offs in a short space
and landings with minimum damage.
The sub-rudders aliow the model t

s=znd at a slight positive angle so that
:» ship would jump off the ground,
“minating a long roll on one wheel,
seicre being air borne.

The wing outline was to be of the
-amered trailing edge type. so that the
zzver of lift could still be kept forward
. the fuselage and a low-drag, yet
-lzasing, outline he used. .

Facts on Construction: This radi-
iy new type of stricture I have
-amed the “X" Type structure. This
»zs the method of construction devel-
ed after many previous experiments,
i its success and practicability assure
-=a: the Banshee fuselage may be built
i- one-third the time and with one-
=ird the labor required to build the
-resent type. The completed fuselage,
when covered, includes the motor bear-
=rs,and houses all the ignition units
~zidly so that vibration or even major
zrashes will not damage the ignition
svstem. At a contest, this feature is
emely important since soldering
res cannot be readily accomplished
‘. the field. A trap door is used on
=2 bottom of the fusclage so that the
tery box is easily accessible. The
fuselage covering has a smooth and
“asting finish with two cross layers of
Silkspan or one layer of silk.
er type of covering when applied
wet makes an easier and neater job of
= The motor bearers are built right
:=*0 and are part of the structure. The
Totor mounts are cut to size so that
any class “A"” or ‘class “B” engine can
se used. This type of mounting has a
zreat tendency to absorb engine vibra-
“-n and yet.allows moderate thrust
ustments on the field. n added
izture is that another or different
gine can be placed in the nose in a
=atter of a few minutes. This allows
< same plane to be powered by an-
:tner engine in an emergency.

The wing structure presented a prob-

== since a very thin airfoil was used.
% deep spar couldn't be used since it
sald cause the airfoil to he distorted
ier covering and aging. A thin spar
s used instead and only on the upper
ve. The thin spar and the sheet
leading edge provides sufficient
mrength, )
The tail surfaces are conventional in
s—acture. . A deep sturdy spar and
- sanded to shape from strips of
“zsz give the stahilizer a simple and
g structure.  The straight tapered
=wding and trailing edge further sim-
;=¥ the building and allow for a warp-
= suriace. The rudder is triangular
= soape and being flat in cross-section
—e bilding time is merely a matter of a
& minutes.

T=e wing and tail surfaces should be
c-rzred with Silkspan and given two
vz of thick dope or three coats of
=== dope. No more than this amount
s oeeded since it would further tighten
e covering and make it less flexible.
T fuselage should be doped twice that
went since less rough treatment is
T irded it ’

Flying the Banshee: With common
== znd good: judgment, test flying the
Zamslew is like taking out your old
= r'r2 model and putting it through its
s, i the incidence and thrust ad-
ts=wzis are used as shown, the Ban-
vex owll require very little adjusting.
ght amount of right rudder and
e surfaces will allow the Ban-
climb up with a slight right
= z=c gracefully soar into its right-
iide after motor .shut-off-
completed model doesn’t fly
w1 Hoyle, don't hesitate to in-
detrease incidence in the sur-
wze the thrust adjustments;
ships can he built exactly
¥ alike. Use the down thrust
aut it, the Banshee is just
WEE gas inh,
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