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INSIDE THE O.S. ENGINE FACTORY by Ron Moulton

With a production average of 14,000 engines a month and a world wide repu-
tation for value and quality the Ogawa Manufacturing C?mpany of Osaka,
Japan is one of the longest established firms in the world’s rqodel business.
Shigeo Ogawa can still point with pride at the simple lathe which led him to
make his first series production model engine surrounded as it is by the very

lar model engines, left to right Shigeo Ogawa,

Sawada who determine the type of
ide demand. They are in the experi-
f Wankel units on the table.

Executive quartet and design leaders in pop 1 2
Minoru “Joe” Ogawa, Kazuhiro Mihara'and Hiroshi
product that OS will produce to meet their world w

mental development room, with a selection o
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Opposite, the factory courtyard, and above, the view from the second floor roof garden. A
hostel for employees is beyond the ornamental garden. Buildings contain recreation facili-
ties and large canteen,

latest in automatically controlled machinery turning out parts for his world
famous Wankel engine.

Essentially a family business, with his daughter and son-in-law, “Joe”
taking prominent parts in the management, O.S. are also well-known for the
long service of their top executives. It is a company where tradition and dedi-
cation are respected ideals. Our photo-visit will convey a little of the intense

Shigeo Ogawa's treasured engine museum (there is also an R/C equipment section) in-
cludes all the classics and many rare Japanese originals, plus of course at least one each of

all the O.5. engines ever made, starting with the very first ignition type made by Shigeo's
father, the founder of the company.

T
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Of all the machining operations under-
taken in the O.S. establishment at Osaka, 5
that of shaping the inner face of the
Trochoid on the Wankel engine is the
most demanding. Special machines had
to be devised before O.5. could start
manufacture. They were the only com-
pany in the world—and still remain the
only one, to meet the request to make
the engine for Johannes Graupner of
Germany.

Spacious workshops, with a planned
work-flow pattern and highest standards
of cleanliness are typified in this view of
the machine shop which turns out the
Wankel units. Ironically this collection
3 of sophisticated machines has the very
first O,5, lathe for company—and it still
| works well after almost 50 years' service!

L e e o

activity which goes to make this famous concern a leader in its field. We hope it )
will also show how the mass production high performance model engine is a
product of the highest standards of engineering, with many complex operations in ]
the process of manufacture—all contnved to make the miniature power units we
tend to take for granted.

Another operation in the
manufacture of a Wankel
engine, where the vertical
milling tool is guided by a
complicated jig to follow the
precise profile. Tolerances for :
the Wankel are much closer
than for the average model H
engine.

A random selection of ten different
working Wankels! They include a few
twin rotor units and various forms of
cooling fin and induction positions. Few
modellers appreciate the vast amount of

research behind the present mass-
f producad and very successful Wanlkel.
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A centreless grinder producing a piston
with perfect size and finish. This machine
is one of many which are continuously
occupied to maintain the standards of
interchangeability and quality of the O.S.
products, With a daily production rate of
400-500 units of all sizes, only a few
engines are actually tested at random
before despatch yet each comes fresh
from its box, ready to start at the hands
of the modeller.

Machine shop engaged in mass produc-
tion of components such as cylinders,
pistons, wristpins and crankshafts,
where a high standard of automation is
used, and regular inspection of quality is
maintained by personnel. A lot of the
machinery has been specially designed
and made by O.S.

The “rail track” feed contains
a long line of shunting cylin-
der heads, lined up ready for
precision facing in the ma-
chine which has an enclosed
transport cover. Micrometers
and gauges are handy by all
O.5. machines to check the

Typical of the automatic operations is precision.

the constant feed of “little end” pins

(Gudgeon or Wristpins) through a centre-

less grinder which establishes a perfect

diameter, ready for immediate assembly

to the connecting rod and piston. Note

box load containing thousands of these
hollow pins.
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Five separate drilling ops on
a carburettor are controlied
by these spider like wunits
which act in sequence under
a programmed operation.
With the arrival of radio
control, the carburettor has
become as involved as the
rest of the engine itself!

AEROMODELLER ANNUAL

A simple jig carries two cylinders and a
rotating cutter slices out the ports as it
is doused with emulsified coolant and
lubricant. This operation is one of the
least complex, yet is critical for eventual
model engine performance. It is one
instance where the parts are hand loaded
and taken from the machine.

A machine which drills and
taps the cylinder block on its
three machined faces for the
retaining bolts at the head,
front and rear. In this case,
fourteen screw threaded holes
are completed in one quick
operation.
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This elaborate programmed
machine faces the cylinder
head, a critical operation
which has to be completed to
finest tolerances. It is typical
of the pneumatic controlled
machinery being installed at
the O.5. works.

Since the earliest days of
model engine manufacture,
the cylinder hone has been a
man and machine op. which
ultimately determines the
performance of the product.
A cylinder is being checked on
the air gauge to establish that
it meets required standards.
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An air gauge indicates the
precision of pistons as they
are inspected and batched. All
reciprocating parts come
under this close scrutiny
before final assembly. This
ensures that pistons and
cylinders are well matched.

Impressive feature of the O.S.
works is the degree of inspec-
tion made between machine
operating to maintain quality
and accuracy. This dial test
indicator is being used to
check crankshafts which are
then batched according to
their slightest variations.

After all the machining opera-
tions that are involved in
model engine manufacture,
the parts are assembled in a
clinically clean area by girls
using preumatic SCrew-
drivers. Supervisors inspect
the completed engine before
passing to packing dept., and
eventual sales under Yasuo
Tominaga's dept.—another
long serving O.5. employee.
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FOR SPORT,RACING or CONTEST, EACH ENGINE
THE LEADER IN ITS FIELD.

%
ENGINES

o Power &
Precision
Worlds finest&largest
range of glow motors
from the PET-099c/into

the magnificent
MAX H80

0

MAX-S 35

MAXI15ck

OS Pet
OS Petr/c

0OSMax10S
0OSMax 10tk
0S Max10 r/c marine

OS Max 11115
OSMax 1151k

| ‘ E’l l R”".b_ﬁ KeilaCo | OS Max H 80 r/c marine
Wickford

OSMax S35

OSMax 20
OSMax 20r/c OSMax S 3
OSMax 20r/c marine el
0OSMax 40t
0OS Max 25 0S Max40 SR
OSMax 251/
0S Max H60 GPrt
OSMaxS30rc 0OS Max HBOF GR rc
OS Max S30r/c marine | OS Max HB60F SR

Distributed | OS MaxH 80 rt

>

 Essex /)
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Presenting ...

VECO &
Series’ engines

with CONTROLLABLE POWER and
highest standards quality and manufacture

VECO 61 R/C 5%
Enormous power—superb throttle

characteristics with Perry Carb.

Aero R/C motor . . . £31-95
MarineR/C . . . . £359

R Muffler . . . . . . £4-00

VECO 19 &%

Series
A new version of this popular sport
power plant available in four differ- =

ent types

ARMO: o v e e e £12:50
BorGBRIC .. -oaia s £15-00
MarineR/C . . . . . £21-10
RICCar + v v o o o £15-98
Muffler. . . . . . . £2-20

THE MOST POWERFUL
60 EVER!

OPS 60 SPEED
2:4 BHP at 22,000 RPM on
913 Prop with Tuned Pipe
System
Aero £56:25 : Marine £57-45

Comprehensive range | of model engines and accessories

ROSSI ENGINES
“DESIGNED FOR SPEED"

WHATEVER YOUR
INTEREST—SPEED, R/C
OR MARINE—ROSSI HAVE
AN ENGINE TO FIT YOUR
REQUIREMENTS

£48T5

Rossi 60 R/C

Rossi 60 SPEED  £42:00

£69-95

Eosm 60 MARINE

THE POWERFUL
ONES!

K & B. 35 “series 75"
Stunt £21-45

R/C with Perry
carb £24-95

“SERIES 71"
front intake
Perry carbur-
ettor

AA—4
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THE WORLD’S LARGEST
MANUFACTURER OF PLASTIC
MODEL KITS

The World’s largest range of sailing galleons
The World’s largest range of motorcycles

Available throughout the World in hobby,
model and toy stores.

| Revell
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Diagram illustrates the reaction of torque in
opposition to propeller rotation about the line
of flight on an aircraft.

DIRECTION OF FLIGHT

REACTION
ar

TORQUE ROTATION

FlG.1

PROPELLER TORQUE AND GYROSCOPIC MOMENT
by J. van Hattum

A?YONE who has flown a powered model, whether rubber- or piston-engined,
ree flight or radio controlled will be familiar with the phenomenon we call
propeller torque, and the influence it has on the behaviour of the model. We
may regard the fast revolving propeller as a twisted wing whose halves rotate
about a common axis. As with a wing the propeller will supply both lift and drag.
As a result of accelerating the column of air which is drawn through the
propeller disc, thrust is developed. We may compare this to the mass of air
which the wing moves downwards to create lift. However, everything has to be
paid for: the wing will also have drag and the same applies to the revolving
propeller. This produces a torque opposing the direction of rotation and if we
have a right-handed propeller according to Fig. 1, then the torque reaction will
tend to rotate the model in the opposite direction. It will tend to roll to the left
which unless trimmed out will result in a slight skid towards the lower wing; the
“weathercock” effect of the model would then put the model in a left turn while
the dihedral of the wing will produce a compensating torque. It will later be seen
that something should be done to counteract this turn, if only to some extent.

Propeller torque—that is the rolling moment acting on the model—goes
up with the fourth power of the diameter and the square of the r.p.m. If one
uses engines of equal power, then a large, slowly revolving propeller will have a
greater torque than a small fast one.

Why should we not just let the torque have its way and accept the (left)
turn? Nothing forces us to make the model fly straight, on the contrary: a
circling model will have a better chance to contact a thermal. We should, however,
realize that it will not just remain a simple turn. We may regard the propeller as
a fast revolving flywheel. Quite apart from the fact that the torque-induced turn
may prove to be too pronounced, we should also take into account another
mechanical phenomenon: the gyroscopic moment.

Gyroscopic Moment

The daring young pilots of World War I who indulged in low-level turns
close to the ground often had to pay for their boldness with their lives. When
they made a sharp turn against the torque there'was a chance that they would
dive into the ground, whereas a turn in the opposite direction raised the nose of
the plane and that could easily be followed by a stall and a spin. To many it
remained a mystery.
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FLYWHEEL IN
YN UNIVERSALLY

WS)HINGED FRAME

DISPLACEMENT

What were the forces that acted so strangely upon the otherwise obedient
aircraft ? The phenomenon was well known, but not, apparently, to the poor
pilots. Aircraft with rotary engines were much more prone to these capers than
those with stationary engines, because the former had a considerably greater
mass revolving at the nose.

~ The gyroscope consists of a fast revolving flywheel running in a univer-
sally jointed frame allowing it freedom to rotate in all planes as shown in Fig. 2.
When we apply a couple to the vertical axis to make the flywheel change its
attitude in the horizontal plane, we will find that it also tilts in the vertical plane
which is normal to the flywheel itself. The frame in which the wheel is running
will rotate and tilt. A freely suspended gyroscope will maintain its original atti-
tude and will not be influenced by the attitude of the aircraft in which it is fitted.
This characteristic is the basis of directional gyro’s, turn indicators and auto-
matic pilots. They have long been used to stabilize and direct torpedo’s. Fig. 3
shows what happens to the aircraft in a turn, with the propeller rotating clock-

THRUST 2

R.H. TURN
/1G.
F 3 L.H.TURN
A.A—4¥
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wise as shown in Fig. 2, which would correspond to a turn to the right, it wil]
refuse to move to a directly but move towards ¢ as well. Similarly, if we try to
move the axis towards b it will go towards d as well. To put it in practical terms:
when we make a model turn to the left—with the torque—it will put the nose up,

while if we make it turn to the right it will tend to put its nose down. We cannot

afford to let the torque have its way, or the model will tend to stall, but we
should not trim it to fly a sharp turn in the opposite direction, for that would
mean a tendency to fly into the ground. However, let us first see what the gyro-
scopic moment would be in a particular case. We can calculate it from the
equation:

0-0196 W_.n.v.D?
R
W, represents the weight of the propeller in kg., n the speed of revolution in revs.

pet second, v the flying speed in m/sec, D the diameter of the propeller and R the
radius of turn both in metres,

M:

kg.m.

Some Examples

It will be evident that the gyroscopic moment will be great when the
weight, the diameter and the r.p.m. of the propeller are great and the same
applies to the angular velocity of the turn v/R. Similarly the gyroscope effects will
be greater in a right turn at high speed. In days long gone by, when Wakefield
models, weighing half a pound, had a rubber motor of some 3 to 3} oz., driving
an 18-in. propeller (225 grammes, 100 grammes, 45 cm.), a rise-off-ground
take-off with that amount of torque became a dicey affair. If the turn due to
torque was not corrected properly, the model took up such an angle of bank
that the left wingtip practically dragged over the take-off board, the model
either continuing in a climbing roll or looped over on to its back. It might be
worthwhile to investigate whether the gyroscopic moment still has an import-
ant influence on the behaviour of our models. Let us first take a modern Wake-
field (Fig.4b), assuming the following average values: W, =20 grammes;
n = 20 revs. per second (initial burst of power); v = 8 m./sec.; D — 500 mm. ;
R = 5 metres. Remembering that the weight should be expressed in kg and the
propeller diameter in metres, the gyroscopic moment will be:

_ 0:0196<0-02 x 20 x 8 X 0-52
oy 5

= 0-00314 kg.m. OR 314 g.cm.

We can represent the effect of this, by pretending there is an additional
force F in the plane of the propeller, acting downwards or upwards, and an equal
but opposite force at the centre of gravity of the model. This is shown in Fig. 4b
with a model in a right-hand turn, so there will be a diving moment. When we
assume that the propeller lies a distance d = 30 cm. in front of the c.g. the force
F will be about 10 grammes. This is no negligible force: if we take the chord of
the Wakefield at 125 cm. the effect may be likened to a forward shift of the c.g.
of about 1 cm. which represents 8%, of the chord and such a change in the trim
of the model is bound to have a significant effect. With the model turning to the
left with torque, there will be a climbing moment with an effect similar to a
backward shift of the c.g. over roughly the same distance.

M

S
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ch has greatly reduced our problem during the take-off as
we can &Z&ﬁﬂﬁﬁd in sugh a gay that much of the danger can be eliminated,
moreover we launch it at a fair height and at its correct flying speed. Most ur}ppglé:;l
ant of all, we use large diameter propellers which do not have the large initi
increase of RPM associated with small ones. Al[ the same, we cannot allow the
torque to have all the say. However, before we discuss ways to compensate sc:tme
of the torque-induced turn, let us see how it will affect a power model (Fig. 4a).
For the purpose of a rough calculation we assume: W, = 20 g; n = 300 revs.
per second; v = 10 m./sec. (that is the speed at the start; it will build up con-
siderably during the climb); D =200 mm; R =5 metres. We may now

write:

0:0196 % 0-02 x 300 x 10 0-2%
M= 5
= 0-00932 kg.m. OR 932 g.cm.

i f the
W take the average distance between the c.g. and the plane o
propeller easn:la)-; 25 cm. and the weight of the model at 750 grammes. Dependent




90 AEROMODELLER ANNUAL

wise as shown in Fig. 2, which would correspond to a turn to the right, it will
refuse to move to a directly but move towards ¢ as well. Similarly, if we try to
move the axis towards b it will go towards d as well. To put it in practical terms:
when we make a model turn to the left—with the torque—it will put the nose up,
while if we make it turn to the right it will tend to put its nose down. We cannot
afford to let the torque have its way, or the model will tend to stall, but we
should not trim it to fly a sharp turn in the opposite direction, for that would
mean a tendency to fly into the ground. However, let us first see what the gyro-
scopic moment would be in a particular case. We can calculate it from the
equation:

0-0196 W, .n.v.D?
R
W, represents the weight of the propeller in kg., n the speed of revolution in revs.

per second, v the flying speed in m/sec, D the diameter of the propeller and R the
radius of turn both in metres.

M:

kg.m.

Some Examples

It will be evident that the gyroscopic moment will be great when the
weight, the diameter and the r.p.m. of the propeller are great and the same
applies to the angular velocity of the turn v/R. Similarly the gyroscope effects will
be greater in a right turn at high speed. In days long gone by, when Wakefield
models, weighing half a pound, had a rubber motor of some 3 to 3} oz., driving
-an 18-in. propeller (225 grammes, 100 grammes, 45 cm.), a rise-off-ground
take-off with that amount of torque became a dicey affair. If the turn due to
torque was not corrected properly, the model took up such an angle of bank
that the left wingtip practically dragged over the take-off board, the model
either continuing in a climbing roll or looped over on to its back. It might be
worthwhile to investigate whether the gyroscopic moment still has an import-
ant influence on the behaviour of our models. Let us first take a modern Wake-
field (Fig. 4b), assuming the following average values: W, = 20 grammes;
n = 20 revs. per second (initial burst of power); v = 8 m./sec.; D = 500 mm.;
R = 5 metres. Remembering that the weight should be expressed in kg and the
propeller diameter in metres, the gyroscopic moment will be:

0-0196 3 0-02 < 20 x 8 x 052
5

= 000314 kg.m. OR 314 g.cm.

We can represent the effect of this, by pretending there is an additional
force F in the plane of the propeller, acting downwards or upwards, and an equal
but opposite force at the centre of gravity of the model. This is shown in Fig, 4b
with a model in a right-hand turn, so there will be a diving moment. When we
assume that the propeller lies a distance d = 30 cm. in front of the c.g. the force
F will be about 10 grammes. This is no negligible force: if we take the chord of
the Wakefield at 12-5 cm. the effect may be likened to a forward shift of the c.g.
of about 1 cm. which represents 8%, of the chord and such a change in the trim
of the model is bound to have a significant effect. With the model turning to the
left with torque, there will be a climbing moment with an effect similar to a
backward shift of the c.g. over roughly the same distance.

M=
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The handlaunch has greatly reduced our problem during the take-off as
we can point our model in such a way that much of the danger can be eliminated,
moreover we launch it at a fair height and at its correct flying speed. Most import-
ant of all, we use large diameter propellers which do not have the large initial
increase of RPM associated with small ones. All the same, we cannot allow the
torque to have all the say. However, before we discuss ways to compensate some
of the torque-induced turn, let us see how it will affect a power model (Fig. 4a).
For the purpose of a rough calculation we assume: W, = 20 g; n = 300 revs.
per second; v = 10 m./sec. (that is the speed at the start; it will build up con-
siderably during the climb); D = 200 mm; R =5 metres. We may now
write:

_0-0196 % 0:02 x 300 x 10 x 0-22
& 5
— 000932 kg.m. OR 932 g.cm.

We may take the average distance between the c.g. and the plane of the
propeller as d = 25 cm. and the weight of the model at 750 grammes. Dependent

M
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on the direction of the 5 m. radius turn, the vertical force at the nose will be 37
grammes either up or down. This is equivalent to a c.g. shift of just over 1 cm.
and this will be forward in a righthand turn and aft in a lefthand turn.

With an average wing chord of 20 cm. the shift will be a little over 5
percent and, although this is less than we saw in the case of the Wakefield, it is
by no means a negligible factor.

The above does not only apply to the types mentioned, but it holds true
for all models and includes R/C, scale and sports models. R/C propeller-driven
models in particular may have to fly tight turns at high revolutions and the
resulting gyroscopic moment should be allowed for by the pilot. That by itself will
be a warning not to stunt close to the ground, over the heads of spectators nor
indulge in beat-ups, but none of us do that anyway . . . The foregoing should have
made it clear that we should do something to harness the turn induced by the
torque, but not to such an extent that the model turns in the opposite direction. A
“tame” turn with the torque will still cause a slight climb and that may be just
what we want.

It is common practice to offset the thrustline some 1 or 2 degrees to the
right. The thrust will then create a yawning moment to the right and the slip-
stream may also strike the fin in such a way that it will cause an additional
yawing moment, but this effect may be small in contest models in view of the
considerable distance between the propeller and the empennage, the chances
being that the slipstream has been more or less straightened out by the time it
has reached the tail. As has been mentioned in the beginning, the dihedral does
its share in counteracting the torque, but one should note that this is not just a
momentary upset but an influence lasting all the time the engine is running,.

Off-setting the line of thrust is the only trimming method which does not
have an influence on the behaviour of the model in the glide. The following tricks
may also be used: Trim tab on fin (dangerous when it may lead to a spiral
dive); washout on the righthand wing; tilted tailplane (if it can be combined with
V.LT.). In an emergency one has sometimes resorted to placing the wing askew
on the fuselage, but this only works when the wing is a separate unit and it may
not be easy to gauge the exact angle after a landing.

The gyroscopic moment is inversely proportional to the radius of turn
and in our examples we have taken a fairly small radius to illustrate the point. If
the model flies a 10-metre radius, the moment will be halved.

The weight of the propeller is important; the lighter we can make it, the
less will be the gyroscopic moment.

When trimming a model it will be wise to reckon with these factors. It is
hoped that this explanation will help to solve a problem here and there.
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Taylor & McKenna

Head Office:

203 Marlowes, 46 Friars Square, 16 The Concourse, 41[43, Princes Walk,
Hemel Hempstead, Aylesbury, Brunell Centre, Grosvenor Centre,
Herts, Bucks. Bletchley, Bucks. MNorthampton.
Hemel Hempstead 53691 Avylesbury B5752 Milton Keynes 70478 MNeorthampton 27226
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If you're anywhere in the area
WE'RE NEAR YOU! oo

b

b




100

AEROMODELLER ANNUAL

20.1/4"
e T A i,
7/16" g
ﬂ!{ : 26.1/4 L g
- s — ————— =i}
¥ % :
h -
"
| 1.1/8"
1 RAI-KA
A[2 Glider of conventional structure l—
by RAIMO KATAJAMAKI FINLAND 1 /4'-_-*; <
I 1<3.3/4"
T I
26.1/4" T L
I |
1.1/8" | |
|
| SCALE 1:10
J
T [
Al
— \ 7 1 3/:6 suddie
= s bent splil pibn h:ld down~—4 —
| or bands = i
| ) "ol R A/R line through
‘l i \! 1/64" ply each side " bale small wire loops
! - under fuselage
! 3/8" busic'  ARRANGEMENT OF
13.1/8" I ballast aperture | 4 ood  fuselage FUSELAGE CONSTRUCTION
) | .I 2 ~
r y B
STAB sscnom/r
! | SECTIONS SCALE 1:2
5/8 =
| OUTBOARD POLYHEDRAL JOINT RIB
b5, 1,/2" —el
1/2 ¥
™\ ROOTRIB

ILMAILU FINLAND

PULLEY LAUNCHING
by Dr. Walter Good,
U.S.A.

There is nothing more
frustrating in model glider
flying than being unable to
tow to height, a glider that
is too heavy for the pre-
vailing wind speed. Radio
gliders on long launch lines
are frequently handi-
capped, hence the develop-
ment of the powered (elec-
tric or internal combustion)
winch. The ECCS Soaring
Society in the U.S.A.
opened a design contest in
1973 for winch and pulley
tow ideas which produced
many good and practical
suggestions, the simplest of
which was the sequence of
5 sketches by the R/C
pioneer, Walt Good.

Spanish competitor in 1975 Eole
Thermal Soaring International
with a Scheme 5 pulley block.
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New inlet
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mouth

10 secs.
Enlarged sketch
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Wire loop Timer P *

JIM CROCKET FLOOD OFF SWITCH

IM CROCKET, of the Fresno Model Club, U.S.A., has derived a neat way to
J solve the long fuel line for competition flood off systems. It’s a small clip that
bolts to the engine mounting lug, and has 2 holes in one ear of the clip. The
nylon cord that actually does the job of pinching the fuel flood-off line is routed
through these 2 holes and then to the wire tab of the timer. When the timer is in
the engine running position, the nylon cord pinches the fuel flood-off line closed.
Then, when the timer unwinds to the engine off position, or in other words
gets to the slot in the disc, the nylon cord is released, and the tension is taken
off the pinched fuel tubing, and the engine is flooded off. Neat and simple, from
Jim Crocket Replicas, 1442 N. Fruit St. Fresno, CA. 93728,

With Jim’s “Switch”, the flood-off line is less likely to let the engine
stutter off since the shut off point is close to the venturi, and not back at the
timer. From San Valeers Newsletter, California, U.S.A.
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SOLARFILM

AEROMODELLER ANNUAL

olarfilm

the supreme covering material
for flying models

1. EASY TO USE: in a simple, single,
clean operation - you cover your model
with a tough, high strength skin - get a
super high gloss finish in brilliant
colours - your model is fuelproof,
waterproof and easy to clean.

2. IMPROVES FLYING PERFORM-
ANCE: Solarfilm is much lighter than
ordinary high gloss finishes - and light
models fly better.

3. REQUIRES ONLY THE SIMPLEST
TOOLS: a domestic clothes iron,
scissors and modelling knife.

4. CLEAN AND SAFE: does NOT
need dopes, sanding sealers, fuel
proofer, thinners, brushes, etc., so the
smell and mess and fire risk are reduced.

SOLID COLOURS: White, Yellow, Red, Black,
Silver, Dark Red, Orange, Tropic Blue, Midnight
Blue.

METALLIC COLOURS: Green, Gold, Red,
Blue.

TRANSPARENT COLOURS: Yellow, Red,
Blue, Orange.

From all good model shops.

Sheet sizes: 36” x 26"—50" x 26"

S.A.E. will bring you a free sample of Solarfilm
plus illustrated instruction sheet and colour
shade strip.

Wakefield Rood « Bispham < Blackpool « Lancs Y2 0DL
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COMPUTERISED AIRFRAME WEIGHT CHECK
—THE EASY WAY!
by Ron Warring

MOST every aeromodeller must have a pocket-size electronic calculator by now.
So why not put it to good use by weight-check calculations when designing
—or before building—your next model. The exercise can be very interesting—
and the results most useful. And if you tackle it in a stmplified manner, it’s really
very easy.

The trick is to work out ‘section’ sizes of units of 45" square. Balsa sizes
are still standardised in inch fractions, and using this little trick will save any
necessity of converting inch fractions into decimals to enter on your calculator.

The key is this little table which follows. It gives the weight in ounces
per inch length of ;" square section for various balsa densities. These are called
density factors and you will use the appropriate one in each calculation.

balsa density density factor
Ib.[cu. ft.

6 0-0000543

7 0-0000633

8 0-0000723

9 0-0000814
10 0-0000904
12 0-0001089
14 0-000127
16 0:000145
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Every weight calculation is then based on length of the part concerned,
its section expressed as so many 3" square units, and the density factor corre-
sponding to the balsa density involved. As a simple example, let’s work out the
weight of a 36” x 3" X }" balsa sheet having a balsa density of 10 1b./cu. ft.

Length = 36"
Section = 3" x}"
= 96 x 8 (expressed as 5" units)

Density factor for 10 Ib. balsa = 0-0000904. Weight now follows by
multiplying length, section and density factor, viz.

36 < 96 x 8 x 0-0000904 = 2-4993792 oz,
or for all practical purposes, 2} oz.

There is another little trick we can use, too, to deal with sections or
shapes which are not rectangular. Thus in the case of solid leading and trailing
edges we can use the nominal rectangular (‘“W’ and ‘D’—see Fig 1) size of the
section (in 45" units again) and correct for the typical section shape by multi-
plying by a form factor. For a typical leading edge the form facror is 0-75; and for
a solid trailing edge 0-55—Fig. 1.

In the case of ribs, the chord is taken as the /engrh dimension. The section
is then taken as the maximum depth (D) of the section (in 4" units) multiplied
by the thickness of the rib (again in 4" units). Typical form factors for ribs are
0:63 in the case of a solid trailing edge section, and 0-66 where a two-piece sheet
trailing edge is used—Fig. 2.

s £ LENGTH = CHORD -=
5 ForM FACTOR =6 TR
| —
Fig 2
| & |
f LENGTH = CHORD |

FORM FACTOR = (53 o
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Now weight calculation becomes very simple, as the following worked
out example will show. It is based on the wing design shown in Fig. 3. Weights
are calculated for each of the component members in turn, based on multiplying
together the following quantities :

number off

length

section (in #5" units)

form factor (where applicable, otherwise form factor = 1.0.) -
density factor

Leading edge—two off 294" X }" X 4"—say 9 1b. density number (i.e. one for each

wing half) 2

length 295

section (in J5" units) 16x 16

form factor (i.e. as Fig. 1) 0-75

density factor (for 9 Ib. density) 0-0000814

tap out the weight on your calculator weight = 0-9221 ounces

Top spar—two off 291" < 1" x }"—say 12 lb. density

number 2

length 295

section 16x8

form factor 1.0 (i.e. with rectangular sections the form factor is unity and can
be disregarded)

density factor 0-0001085 weight 0:8194 oz.

Bottom spar—two off 294" x 1" x }"—say 14 1b. density

number 2

length 29-5

section 8x8

form factor 1-0

density factor 0-000127  weight 04800 oz.

Trailing edge—four off 293" x 11" x &"—say 8 Ib. density

number 4

length 29-5

section 48 x2

form factor 1-0

density factor 0-0000723  weighr 0-8190 oz.

Ribs*—22 off 91" chord (length), 11" deep, 4" sheet—say 8 Ib. density

number 22

length 95

section 48x4

form factor 0-66 (i.e. from Fig. 2)

density factor 0-0000723  weighr 1-9148 oz.

Capping strips—22 off 4" x 1" X {;"—say 6 1b. density

number 22

length 4

section 8Xx2

form factor 1-0

density factor 0-0000543  weight 0-0765 oz.

* Note: For a straight tapered wing base length (chord) and depth (D) of rib on average
size of rib, or mean size between root rib and tip rib
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Tips—two off 94" x 2" % 13"—say 6 1b. density
number 2
length 9-5
section 64 < 48
form factor—difficult to estimate but say 0-75
density factor 0-0000543 weight 2:3770 oz. s
Write all the individual weights down separately and add them up with the
calculator:

leading edges 0-9221
top spars 0-8194
bottom spars 0-4800
trailing edge 0-8190
ribs 1-9148
cap strips 0-0765
tips 2:3770
total 7-4088 0z

That is the design weight, based on selecting sheet and strip balsa to the
specified densities. The final (uncovered) wing weight will inevitably be higher
because no account has been taken of the weight of adhesive, or dihedral braces.
The latter can be calculated separately if you wish, using a density factor of
0-000435. For adhesive weight an additional allowance of 59, of the total should
be adequate, but the ‘old-fashioned’ or pre-computer days aircraft designer
would normally add 10 per cent to his estimated weight figure to be on the safe
side. Just as CG positions tend to come out a little aft of the original design
position, finished weights tend to work out heavier than estimated weights!

Weight control

The breakdown of weights is also useful to study when you want to save
weight. In the worked out example, for instance, the tips are disproportionately
heavy. They are decorative rather than functional—yet they weigh more than
the ribs. This would point to saving weight by hollowing the tips right out—or
using a lighter type of tip construction than carved from solid (particularly as 6
1b. density block might be hard to find for the tips).

It’s easy, too, to use this weight breakdown to work out the weight of
balsa sheet and strip to select from your stock. For example, 8 1b, density is
specified for the trailing edges. A simple calculation will show how much a
36" 3" x 1" sheet of this density will weigh:
length 36
section 964
density factor 0-0000723

weight 1-0000 oz.

So in addition to your calculator you need an accurate letter balance or weighing
machine! And don’t forget, it’s just as easy to work out estimated weights for
fuselages and tail units of virtually any type of construction—provided you can
‘guesstimate’ or work out realistic form factors, where applicable. The following
additional density factors will also be useful when using woods other than balsa:
obechi 0.0002198 spruce 0-0002940 birch  0-0003636
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Incidentally, now that you are finding your pocket calculator fun to use,
an amusing exercise is to calculate the equivalent volume of wood in terms of a
36" length. A volume figure (not the true volume) is given by multiplying to-
gether the following:
number off
length
section
. form factor (where applicable).
Using the same wing again as an example, the ‘volume calculations’ are:
2%29-5x16x16 X075 = 11 328
2x295x16x8 = 7552
2x29-5x8x8 = 3776
4x29-5x48x2 = 11 328
22%9-5x48 x4 X 0:66 = 26 484
22X4x8x2 = 1408
2X9-5x 64 x48 x0-75 = 43 776
Now add together all these individual volumes—
total = 105 652
Divide by 36 = 2934-7.
(This figure gives the cross section, in 4" squares, of a single equivalent block
of wood 36" long.)
Find the square root of this volume figure = 54-174
Divide by 32 = 1-6929
This gives the dimensions of a square section, 36” long, equivalent in volume to
all the wood in the frame. In other words, all the wood in the wing amounts to
the same as a 36" length of 1-6929—or say 1 {1” square balsa block.
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PENNI-LESS 74

Ultra simple indoor model for beginners

by DAVE LINSTRUM US.A.

5 T
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Author’s son, Carl, winds his simple ‘PENMNI-LESS' as sister Mindi holds, Note Club

T-shirt. This winding form is typical.

PENNYPLANE POTPOURRI
by Dave Linstrum VTO

THE AUTHOR has been flying Pennyplanes for over half a decade now, and the

class is his favourite beyond a doubt. There is no other indoor type rubber
model that is so much fun to fly with so Zrtle effort involved. Peanut scale comes
a close second, but there the effort involved in building even a “‘standoff scale”
replica is considerably greater than that of making a Pennyplane. Even the slowest
of builders can fabricate a simple Pennyplane in a few hours.

The most recent Pennyplane built by the writer was assembled at the
dining room table of good friend Pete Cameron of Crawley, Sussex. Pete sat
opposite us and built his own version, taking a little longer since it was his first,
and we had built over a dozen of the craft. The new models got their baptism at
the Crawley Club meeting that evening, and the next day were flown in the
Aeromodeller offices. There were sufficient hazards in the latter site to prevent
any sort of record being set, except perhaps number of hang-ups on a R/C heli-
copter body hanging in the office!

Why does Pennyplane provide such fun and fascination, for both neo-
phyte flyer and indoor expert? First you have to understand what a Pennyplane
is—simply a very rudimentary paper covered indoor endurance model, with a
minimum weight of a bit over 3 grams sans motor (the name derives from the
weight limit, governed by the U.S. copper penny) and maximum span and
length of 18 in. (45-7 cm.). Specifications have purposely been kept simple to
allow a certain amount of design latitude that will stimulate eXperts to try new
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=

Surprisingly, it is easy to go overweight if glue is over-applied (use syringe to apply drops)
Light alumn, bearings are best.

concepts for greater endurance. The models are fun to fly because anyone with
even a small amount of building skill (the author’s son built one when he was
six) can put one together with ordinary wood and tools, then get reasonable
flights of several minutes without difficult trimming.

Pennyplane may be flown in almost any sort of hall, from a school gym-
nasium to a hangar, or even Cardington Airship Shed. Models are sturdy, thus
easily handled by beginners and easily retrieved from hangups without danger of
total destruction. A very real aspect of the fun is watching people who have never
built an indoor model get good flights on their first go—there is no satisfaction
like seeing beginner success. Meanwhile, the experts still have a challenge in
wringing the last bit of time out.

The concept for the event was originated in 1969 by Chicago Aeronut
Erwin Rodemsky, who was basically dissatisfied with the results of “EZB” as a
beginner event. EZB, or Easy B if you like, has no weight limit but a lot of other
restrictions. Models must be built with hard-to-obtain indoor wood to be com-
petitive. “Captain Pennyplane” Rodemsky (he is a Captain with American Air-
lines) thought the answer might be in a minimum weight limit that would allow
outdoor balsa, or indoor wood and a bit of ballast for experts. The span and
length needed limits to provide some uniformity in competition. Also the motor
length, as a function of the distance between hooks, needed a limit to prevent a
strong competitive edge gained by extra turns. Yet everything else was left wide
open, to help stimulate design innovation. That this simplicity with open-ended
rationale has worked is evident in the great variety of designs created in the class.
Some of these are illustrated in the drawings, and photos which accompany this
article. This is by no means an exhaustive compilation of designs, but merely 2
representative cross section of the breed.
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The official Pennyplane rules, as formulated by the Chicago Aeronuts and
used at the First Annual Pennyplane Event at the 1970 Chicago AMA Nationals
(where the authors’ models were flown by proxy) are as follows:

1. Model must weigh at least as much as a new copper penny.
2. Must not exceed 18 in. in length (including propeller) or wingspan.
5. Motor stick must not exceed 10 in. (from front of thrust bearing to rear hook)
1. Single rubber motor and propeller (no gears). ¥
5. Motor must not be enclosed in body or motor stick.
6. g‘iu]del mu];.‘t I%:-p weilghed prior to each official flight.
7. Scale can be in, x I in. % 18 in. balsa, with a razor blade pivot in the center. The pen:
to one end, the other end projects over the edge of the Eable and the model is hl:lngngns llﬁlélgcgleta? !'Fﬁg

el £ A 3 A . > A
nft::irtrlz?;l'fig;ﬁ%z sure that no weight is removed prior to flying; and if model is retrieved, must be weighed

8. Five official flights are allowed.
9, Highest single flight time wins.

_ _ While these rules were very good indeed and stimulated a lot of interest
in flying the class, the experience of running the event at the past five Nationals
plus uncounted smaller meets (including some in the UK and in Sweden, where
the class is known as 25 Ore Plane in deference to the Swedish 3 gram C(;in) has
mellowed opinion to the extent that rule modifications are being considered. The
class has been proposed to the Academy of Model Aeronautics for official status
by Robert Meuser of Oakland, California. He suggests the following rules, which

; y Stan Chilton weighs in Dan Brown’
thonﬂ::e:b::t :g‘i:z‘;”:ﬁ' clsut::,_ hczacggo (Jaecks' design) grl typical scalawﬁzﬂ;:?ne;
5 ch his Sotich design i f pi i p
“DUFFER DIP”. " el w‘;eela::nogd.el Bung ol S

AA—5
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Author's crude Mather design “CALIFORNIA PENNY"” built in Beirut weighed 3 cents
with plastic prop, but still flew (just). No proper materials were available,

take into account the variation in performance between expert and beginner
creations. The rules as currently debated by the AMA Free Flight Contest
Board are:

PENNYPLANE : S
Exce;it as noted below, the rules for FF INDOOR RUBBER, HAND-LAUNCHED STICK MODEL

shall apply. p ¥ ¥
i Thé gn%dg.l shall weigh at least 0-109 oz. (3-10 grams), (approximately the weight of a new U.S. copper
penny) without the rubber motot,

2. The overall length, excluding the propeller, shall not exceed 18 in. (45-72 em.). -
3, The projected \%m’g span, measured perpen,dicular to the motor stick, shall not exceed 18 in. (45-72 cm.)
4. The distance from the front of the thrust bearing to the rear of motor hook shall not exceed 10 in.
(25-4 cm.). For pushers, interchange the words “front™ and “rear’.
5. A single direct-drive (ungeared) rubber motor and propeller shall be used.
6. The rubber motor shall not be enclosed.
o SCALE INCHES 18
174p » 28p. propeller L 16d » 20p propeller '
- — —
Microlite Film covering
PHILADELPHIA by Dick Hordcastle DUFFEIé e
EEINY by Charlie Sotich
Microlite covering L ] F e

18" loop .085" Pirelli

182" loop SCALE ONE-TENTH
098 x 042 ins. Pirel i

=== L&)
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Two British
Pennyplanes seen
at one of the
Cardington
Airsh_ip Shed
meetings
organised by the
S.M.A.E. at rear,
by Brian Kenny,
and ir. foreground
by Dave Goodwin.

NOVICE PENNYPLANE

EXCEPT AS NOTED BELOW, THE RULES FOR PENNYPLANE APPLY

1. The wing chord shall not exceed 5 in. (12-70 cm.).

. The dimensions of the horizontal stabilizer shall not exceed 4 in. chord by 12 in. span (10°16 x 30-48 cm.).

. The motor stick shall be solid, and made from a single piece of wood. (The tailboom may be another
piece.)

. The propeller diameter shall not exceed 12 in. (10-16 cm.).

+ No “gadgets” of any kind are permitted on the model. (i.e., variable pitch props, automatic incidence
changing mechanisms, ete.)

Wi Wb

One other fun aspect of the event is the natural opportunity for amusing
names used in christening new designs. There has been a strong tendency for
designers to make puns on the event title, with such unlikely names as ““Penny
Auntie”, “Penny Wise” (MAP Plan D 1110) and “Penny from Heaven” created
by the author, the “Penny Primer” by Aeronut Chuck Markos, “Plain Penny”
by Clarence Mather of the San Diego Orbiteers, and the *“Philadelphia Penny”
by St. Louis flyer Dick Hardcastle. The latter is a numismatist’s name—the coin
is the one minted in Philadelphia. Probably the most outlandish name—and
design—is the one created by wag W. C. Hannan (another Orbiteer) in his
“Square Deal” Pennyplane. This is 18 inch span, 18 inch length and all wing—
simply a big square wing! It has a small vent in the midriff and a reflex trailing
edge for stability. Other freak types include the tandems flown by John Kukon
and the canards tried by Walt Mooney, Bill Gough, Dick Lyons and others.
Colonel Bob Randolph came up with a “BiPenny” biplane to round out the
unorthodox group.

The above notwithstanding, the normal monoplane tractor configuration
has been the most successful for the most flyers. However, evolution here has
been considerable. Early designs of the season saw rather narrow wing chords,
efforts to achieve rigidity with geodetic structures, and relatively small stabilisers.
Props were generally small and high rpm, since a slow moving prop cannot
climb a heavy model. As modellers gained more experience with the class, the
designs became more attuned to performance. Wing chords increased (even to
18 in. as Hannan showed) to double the original width, prop diameter increased
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several inches, hollow tube motor sticks became popular, and stabs got bigger,
with radically greater spans. These items shot flight times up from about 9
minutes to 12 and 13 minutes in a site with about a 100-ft. ceiling. Personalities
involved in this design for ultimate performance crusade mcludgd Charles
Sotich of the Aeronuts, Tom Sova, and Dennis Jaecks, currcnt_lennyplqne
record holder. Not to be outdone, Rodemsky came up with an ultimate design
with a wing chord equal to the motorstick! One quders if he could get the thing
to fly without the prop nicking the wing LE. While these expert models sc‘t the
high times, beginners were still learning, and having a ball, _w1th simple, small
models with props of about a foot diameter. Adjustable pitch props (pre-set
before flying) as developed by Chuck Markos helped beginners to adjust models

according to motor and air type.

. 10 15 18
e G e |'.,'||| a0 Y A |
ft wing is | =0l i dlie ) T = |
SR SCALE INCHES
12p x 24p. prop i
| A =
PENMNY AUNTIE 11 Tissue covering
by Dave Linstrum
T é ] THE PENIMNY PRIMER by C.Markos
1}

i \_I
Tissue covering

146" loop .08 Pirelli

12d x 24p propeller

Microlite covering UJ ‘

Sguare box mater stick

ﬁ D Tissue covering
e B
1 —-

DUFFER DIF | o = 7
by Charlie Setich CALIFORMIA PENMNY
Mo tail ribs by Clorence Mather

‘/,/\l |
1
18" loop .09 Pirelli
14" loop . 085 Pirelli

l SCALE ONE-TENTH

“PENNYPLANE"
rests on typical split-
sponge-on-a-stick run
down stand ac 1974
U.5.A. Nats—A4th
Annual Pennyplane in
Blimp Hangar at
Houston, Texas. Note
strange fin-on-a-stick,
adjustable pitch hub
prop.

Below, Dave Goodwin
of Sheffield with one of
his Pennyplanes,
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Now that Pennyplane
has come of age and is being
considered as an Official AMA
Event, where do we go from
here? The author believes that
evolution of the expert class
will go toward increasing areas
and prop diameter, while
keeping component weight to
an absolute minimum through
use of light wood and light
covering such as microfilm or
the polycarbonate film Micro-
Lite. Ballast added on a very
short nose will get the weight
up to a penny’s worth. Be-
ginner models will tend to
become more alike, almost
like a one design class, with
more simplification of struc-
ture and thought given to
foolproof construction and
trimming technique. The
design with the minimum
number of pieces, squared
off, quick to build from com-
mon wood, with a prop ad-
justable to the motor for good
climb and cruise, will give the
beginner the most satisfaction.
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Inspired by an American interpretation of the rules by Doug McClean, Reg Parham made
this Biplane (Triplane?) condensor paper covered large area model, which suggests further
permutations.

We hope that we have whetted your appetite to try Pennyplane. While
Easy B has been a common enough event at UK indoor contests, Pennyplane is
only now taking hold. Expert outdoor flyer Dave Goodwin of Sheffield has tried
it—and come back for more. Full size plans are available for the beginner design
“Penny Wise” (MAP Plans Service) which appeared in the June 1971 issue of
Aeromodeller (Plan price 35p from APS, 13 Bridge Street, Hemel Hempstead,
Herts.) A more sophisticated type is the “Penny from Heaven” (also by the
author) which appeared in the June 1975 Model Airplane News. Full size plans
are available by sending $2 to MAN, One North Broadway, White Plains,
N.Y. 10601, U.S.A. Indoor supplies such as motors, wire, bearings, etc. may be
purchased from Laurie Barr, 4 Hastings Close, Bray, Berks.

One of the nicest things about Pennyplane is the way it deyelops confidence
to try more sophisticated indoor models, particularly the fragile FAI microfilm
types such as will be flown at the Indoor World Championships at Cardington in
1976. If you are able to get good time from a simple Pennyplane, you are well
on your way to learning how to get 30 minutes from a microfilm model with only
one third the all-up weight. Then you will need the info in “Indoor News and
Views” edited by Bud Tenny, Box 545, Richardson, Texas 75080, U.S.A. Write
to him for subscription rates. You might as well know that he created the last
word in Pennyplane names—the “Tenny Penny”.

WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE
WHERE

WHERE?

Jim Davis Mooets

313 MARSH LANE
ERDINGTON
BIRMINGHAM BdJ23
021-373 5945

THE SHOP WITH THE STOCK
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in England do you get the BEST bargain. . .

Can you buy S[(yleader, Prestige, Futaba, Space
Commander, Digiace, McGregor, Horizon, 0.S.
OFF the shelf . . .

can you meet the REAL experts who fly daily . ..

will you get the BEST part exchange price for your
surplus radio . . .

can you buy TODAY what’s being advertised
tomorrow . ..

do they teach you to fly AFTER you buy . ..

is the home of Britain's TOP display team . . .

do they fly TEN models at once ... regularly ...
do you go if you have a radio problem—or indeed
ANY modelling problem ...

can you select second-hand GEMS such as K.B.,
0.S., H.P., Enya, Meteor, Supre Tigre, Merco,
Cox, etc. ...

do they fly helicopters like Super Sixtys—with only
FOUR servos ...

can you be sure of being served and advised by
DEDICATED medellers .. ..

JIM DAVIS MODELS, OF COURSE.

FIRST LEFT
TO SHORT HEAT
M6 Me
= __.."\_)_7
South

SPECIALISTS IN RADIO CONTROL AIRCRAFT """ corcHETTI JUNCTION
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PORTABLE FIELD WORKSHOP from Northrop RCMAC—USA

MICK GHARLES MODELS

Personal service and friendly advice
from the World R/C Scale Champion

AMPLE PARKING SPACE
% % % MAIL ORDER % % %

OPENING TIMES:
Mon. Tues. Thurs. 9.30-6.30 Wed. 9.30-1 Fri. 9.30-9 Sat. 9.30-7.30

180 LONDON ROAD, KINGSTON-UPON-THAMES
Telephone: 01-546 4488
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MODEL ENGINE MISCELLANY

Many moons ago, R. E. Nichol, otherwise known as “Doc the Mad
Modeller”, set out on the task of preparing a “Piciorial Model Engine Atlas”.
Doc’s labours took him throughout the U.S.A. to Japan and Europe. He
collected a fantastic variety of photographs and logged thousands of different
model aero engines for his task. They included steam, compressed air, diesel,
glow plug, carbide, petrol ignition, in fact, every known means of reciprocating
action to drive a propeller.

In the end, Doc himself disappeared from view (where are you now
Doc ?), leaving us with a large selection of his collected photos in the hope that
onc day we might break the price barrier to produce what would be a directory
of engines in picture form.

Rather than wait forever, this small group of the unusual among his sub-
jects, is chosen to show that there really is nothing “new” in the world of
miniature engine design. Some are of prototypes; others actually went into pro-
duction but in the main, each effort to seek more efficiency or power output by
less than conventional means, ended when it came to trying to sell the product;
for despite all his curiosity and clamour for something “different” there’s no-one
more conservative than a modeller when buying a new engine!

FLAT-SIX Dan Calkins started making
Elf engines in Portland, Oregon during
1932. By 1935 he was selling the EIf Corn-
cob and in 1940 had a line of single, twin
and four cylinder units that became
famous for their extreme power to
weight ratio. The 6" was the ultimate. It
had a compression ratio of 20:1, used glow
plug ignition, sold at 75 dollars and was
‘594 cu. in. Induction was by reed valve.
But the crankshaft was tough to make so
the production was short-lived.

ROTARY VALVE 4-STROKE Tom Dooling, Jr.
made model engines from 1936, became involved
with race cars for Reginald Denny and after many
experiments, made the world beating 29 and "61
racing engines for which his name is best known.
Meantime this 4-stroke which has the distinction
of an intake in front and exhaust at the rear of the
cylinder head, was one of the experiments. It ran
up to 28,000 rpm, had a bore of .94 and stroke of
‘875 ins. but the rotary valve bearing lubrication
was its weakness.

AA—5*
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Left: PEPPERPOT HEAD Dooling stepped piston

engine which did not work out but was a brave

attempt to miniaturise what has been moder-
ately successful in full scale practice.

Below: GEARED MARINE UNIT In 1959, the

Hungarian State model engine factory saw the

answer to the problems of small marine engines

in their 1cc “Seal” diesel. The Crankcase incor-

porated a second shaft housing for geared drive

to the propshaft, leaving the flywhee! free of any
coupling complications.

SIDEWIMNDER Clarence Lee produced custom made i i
« engines leading up to the f
V_ecl? 45 and othe_rs‘ In 1952 he made the '29 Sidewinder and in 1954.eigght l!l,'IDI'E werea::::
with K & B engines. The means of turning the shaft around a corner is an intriguing
solution to streamlining.

é—lASSADS Ira Hassad designed many engines for production starting here with the Hassad/
chroch cf 1941, a 605 racer with spark ignition, forward exhaust and rear transfer
passage through the EDCO Skydevil series to the Bluestreak (top right) of which 2,000
were made- The contrast in carburettor intake lengths and the change to conventional
- side exhaust after a significantly prophetic beginning with large manifolds shows how
Below: VARIATIOMS ON A CYLINDER From .] Hassad was obliged to be “ordinary” to sell his products
1955 to 1960 the K & B Allyn “Marfury” -060 unit !
appeared in many guises. Single and twin cylinder
glow plug marine versions were made in quantity
and modellers saw the possibilities as in the
four-in-line and theh vee-four marine examples
ere.
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Above: OHY 4-STROKE with a split case, the
Feeney was a wartime classic in three sizes, 10cc,
15¢cc and 20cc, by Jack Feeney and Casimier Leta
of Chicago. Sold complete or in kit form the
Feeney was the American equivalent of Edgar
Westbury's British designs but the market for
four-strokes was — and always has been — very
limited.

.
E
Above: CAVE COBRA 60 One of the first with a
form of ducted or directed intake flow from the
rear carburettor, the 1947 Cobra was for racing
cars but had an attraction for speed control line.
Exhaust manifolds collected from ports at front
and rear with transfer passages at sides of
cylinder.

Below: BALL 604. By B & D Racing Engine Labs

of Michigan, the massive Ball 60 was all intake

and exhaust. It could rev to over 20,000 r.p.m.

once started with a small propeller, or flywheel

but like most of its 1948 contemporaries was
limited by the ignition system.

Below: HEAD TO HEAD Opposed pistons in the

Bruce Underwood Yellow Jacket 75 cu. in.

prototype with a common combustion cranker.

Made with Vivell crankcases it has an impeller
cooling fan and a silencer.
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Above: COMTRAPROP Experimental §

Tigre ST24 has a co-axial shaft and gearbox“uprfi::

on the crankshaft housing, to drive the contra-

rotating propellers. Drive losses rarely justify
the advantages.

Below: DOOLING DUAL Tom Doocling’

stroke with 2 of everything. Doc Nic?lill;l"i ?n}::
mation reads:— dual pybass porting both intake
and exhaust plus dual case relief, Both shaft and
rotor induction, a supercharger was to be fitted
to the rear, attached to case relief ports, but
performance was the same without the !l:lper-

charger,

Above: PEARDROP Italian Helium C-6 diesel of

1946 Vintage used an all cast cylinder jacket'with

vertical fins. Like most large (6 cc.) diesels of
this period, the crankshaft was a weak point.

Below: MULTIS Left is the superb Dooling -604
twin, bore ‘719 ins. stroke ‘750 ins and right, a
K & B “Fake’ radial “three’” which would not ’be
beyond the bounds of possibility though pre-
senting a distinct challenge of balancing!
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SPLIT TWIN Two cylinders

with a common combustion

chamber as used by the Puch

motors for motorcycles.

Bores and stroke timing vary
in the two cylinders.
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HILLER AXLE DRIVE Made

for racing cars, with an incor-

porated axle/gear/mounting

unit, the Hiller Hornet ‘647

cu. in. was a petrol ignition

engine produced for the
Comet car.

MINIATURE One of Ray
Arden’s little jewels, this has
a bore and stroke of 220 ins,
weighs 87 grams and runs at
1,200 r.p.m.! It has spark
|gmtmn and over 200 hours of
running time, flying a 12 inch
wingspan model. The glow
plug can be attributed to Ray
Arden for model use, so can
many model engine design
features.
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Free Flight
Class F-1-B
RUBBER DRIVEN
No. 1 Duration
V. Fmdorov (U.S.S.R.), June
19th, 1 1h. 41m. 32s.
Ne. 2 Dlstnnce in a stralght line
G. Tchiglitsev (U.S.S.R. ), Iuly
1st, 1962 e 1-189 km,
No. 3 Altitude
V. Fiodorov (U.5.S.R.), June
19th, 1964 I ks 2o B
No, 4 Speed ina strmght line
P. Motekaytis (U.S5.5.R.), }une
20th, 1971 1449 km/h.
POWER MODELS
Class F-1-C
No. 5 Duration
I. Koulakovsky (IJ.5.5.R.),
August 6th, 1952 . .. 6h, 1m,
No. 6 Distance in a straigh: line
8. Borlcevm.h (U SR, ), August
15th, 19 378-756 km.
No. 7 Altitude
G. Lioubouchkine (U.S5.5.R. ).
J'-\ugust 13th, 1947 . 4,152 m,
No. 8 Speedina strau,ht line
Doubemlsky (L.5.8.R.), June 25
17345 km(h
No. 45 Seaplane Distance in a Stralght Line
M. Sulc (Czechaslovakia)
October 3, 1973 " .. 15,700 m.
No. 46 Seaplane Altitude
M. Sule (Czechoslovakia)

October 3, 1973 1,960 m.

RUBBER-DRIVEN HELICOPTER
Class F-1-F
No. 9 Duration
A. Nazarov (U.8.S.R.), June 3rd,
1968 33m. 26-Ts.
No. 10 Distance in a su-aight Tine
Glulm Pelegx ¢ :afy) August 3rd,

5,237 m.
No. 11 Altitudc
Giulio ‘Pelegl (Italy), August 3rd,
1974 . . 08 m.
No, 12 Speed in a strmght line
P. Motekaitis (L.S.S.R.), June
12th, 1970 144-23 km/h.
POWER-DRIVEN HELICOPTER
Class FF-1-A
No. 13 Duration
S. Punce (Rwmania), October 1st,
1965 .. 3h. 12m.

No. 14 Distance ina straxght Tine
V. 1. Titlov (Hw;gary), October
1st, 1963 " 91491 km.
No. 15 Altitude
o Purme (Rumama), September
24th, 1963 .« 3,750 m,
No. 16 Speed in a straxght line
A Pavlov (U.S.5.R.), September
20th, 1970 .. 11612 km/h.
GLIDERS
Class F-1-A
No, 17 Duration
M. Milutinovic { Yugoslavia), May
15th, 1960 4h. 58m. 10s.
No. 18 Distance in a strmght line
Z. Taus (ngch). March 3lst,

» 310-33 km.
No. 19 Altitude
. Benedek (Hungary), May
23rd, 1948 .. 2,364 m.
INDOOR MODELS
Class F-1-D
No. 32 Duration
K. H. Rieke (W. Gsrmany) Sep-
tember 22nd, 1962 ; 45m. 40s.
No. 32a Less than 8 m. cei].iug
Duration
Robert J. Platr (U.8.A. ) Dcccm-
ber 30th, 1972 .. 22m. 10s.
No. 32b 8-15 m. cexling
Juration
Jiri Kalina (Czech), August 26th,
1970 .. = 5 0m. Ts.

No. 32¢ 15-30 m. Ceiling

19th, 197 i R 3
RADIO CONTROL POWER DRIVEN

No. 20

No. 21

No. 22

No. 23

Nao. 31

No. 48

No. 50

No. 51

No. 52

No. 24

No. 25

No. 33

No. 34

No. 39

No. 27

No. 28

No. 29

No. 30

Duration
Edward Ciapala (Poland), August
m. 34s,

Class F-3-A

Duration
Lars G:ertz (U.8.4.), July 5-7,

1974 .. 14h, 29m. 51s
Distance in a strmght line
A, Bcllochlo (Iw!y], _]u]y 25th,

1969 3 377 350 km.
Altitude

M Hlil (U.8.A4.), September 6th,
8,208 m.
Speed ina strmght line
Gnukoune and Myakinine
(U S.R.}, September 2lst,
71 343-92 km/h.
Distance in a closed circuit
B. Kunce (U.S5.4.), February

17th, 1968 ik e 338-04 km.
R/C SEAPLANE
Duration
W. Kaiser (W. Germany), April
15th, 1972 6h. 18m. 17s.

Distance in a stralght Tine
R. D. Reed (U.8.4.), I‘Lbruary

26th, 1972 ¥ 2 133-875 km.
Altitude
M H}ll (L7.8.4.), September 3rd,
5,651 m.

Spced ina stralght line
Goukoune and Myakinine
(U.S.8.R.), October 25th, 1971

294 km/h.
Distance in a closed circuit
W. Kaiser (W, Germany) May 1st,
1972 2388

R,I'C GLIDERS
Class F-3-B
Duration
E. Miakinine (U.S.S.R.),
Sept 30-Oct. 1, 1973 . 25h. 44m. 8s.
Distance in a stmght line
Jerry D. Krainock (U.8.4.),

5 km.

September 7th, 1974 .. 43,77 km.
Altitude
Raymond Smith (U.5.4.), Sep-

tember 2nd, 1968 . 1,521 m.

Speed in a straight line
L. Aldeshin (U.S.5.R.), October

9th, 1971 2 km/h.
Distance in a closed circuit
C. Aldoshin (U.S

October 24th, 1974 o .. 522 km,

R/C HELICOPTER
Class F-3-C

Duration

H. Pallmann {Germany)

July 13, 1974 .+ 1h, 45m.
Distance in a strmght line
N. Rambo (U.S.4.)

January 26th, 1974 .. .. 2,509 m,
Altitude
H. Pallmann (Germany)

July 31st, 1974 « .. 1058 m.

Distance in a closed circuit
D. Schluter (W. Germany), June

20th, 1970 «o 11:5 km,

CONTROL LINE
Class F-2-A

Speed (25 c.e.)
Lauderdale McDonald (I7.8.4.),

May 4th, 1963 .. 273:66 km/h.
Speed (2- o)
McDonald (U1.5.4.), l\member

15th, 1964 95 km/h.
Speed (5-10 c.c. )
V. Kouznetsov (U.5.5.R.), Sep-

tember 30th, 1962 E 316 km/h.

JET MODELS

Spee

d
L. Lipinsky (UU.S.5.R. }, Decem-
ber 6th, 1971 . . 395-64 km/h.
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TRIO OF TIPS FROM THE FLIGHTMASTERS

famous Californian club for
scale modellers yields useful
features in its regular newsletter
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WHAT’S THE ANGLE?
by John Laycock

ecking the angle of wing and tailplane on a model can be a problem. Often
Shhe wing and tagilplane alfgle is sighted, with final adjustments bemlg1 mad?
during test flying. Here is a method of solving the problem. Using two sheets o
balsa, hold one under the wing and the other under the horizontal stabilizer as
shown in the sketch. Overlap the sheets and pin or tape together. Find dimen-
sion ‘A’ over the 10" length and using the table, the angle can be found. i
The same principle can be used for low wing models and also for checking

down the side thrust. Select balsa sheets having szraight edges!
From: N. American Rockwell Flightmasters Flying Scale News and Views
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LAYING OUT U.S. ARMY WING AND RUDDER MARKINGS
by Ken Hamilton

The layout of prewar U.S. Army wing and rudder markings are frequently done
incorrectly on models, and full size restorations. The red circle inside the five
pointed white star should 7oz touch the inner corners of the star. Instead, it
should float within the white star, of such diameter that it would just come
tangent to the lines which would be formed if the straight side of the star were
extended on across to make a pentagon.

As to the rudder, the vertical blue stripe is always one third the maximum
rudder chord in width. (Many are made too narrow). Then the rear edge of the
blue stripe is divided into 13 equal spaces for 7 red, and 6 white horizontal bars.
This formula works regardless of rudder shape, square or rounded.

From: N. American Rockwell Flightmasters Flying Scale News and Views

QUICK COWLS
by Harold Osborne

For aircraft of the 1929 through 1938 era, simple lazy mans solution for a Town-
send ring for a radial engine is to use the bottoms of the plastic bottles now
available on the shelves of your local supermarts. They are unbreakable and
look well. Some are pre-coloured and do not even need painting! Painting is
difficult but can be accomplished if you lightly scuff with sandpaper or even
steelwool, then spray some auto primer. When dry, lightly sand again and paint
the colour of your choice.

Some bleach bottles come a deep blue in three sizes. The small size is 3}”
diameter < 13" chord, the middle size 45" diameter x 14" chord, and the large
size 6" diameter < 13" chord. The small size matches a scale of 3" = 1 ft. for
aircraft such as the Vickers Jockey, Grumman FF-1, Boeing F4B4, and the
Caurtiss Helldiver, etc. The medium size matches 1” = 1 ft. for these aircraft. The
large size is an odd size matching approximately 11" = 1 foot scale.

Other plastic bottles such as Dishwasher soap are ideal for various later
aircraft of the 1938—40 period, which used long chord cowls. For inline engines
try the oblong section bottles with rounded tops—you’ll be surprised at what can
be found in the local store!

From: N. American Rockwell Flightmasters Flying Scale News and Views
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DESIGN PARAMETERS FOR RUBBER SPEED MODELS
by Charlie Sotich

Once a popular British class, then “relegated” to being only of interest for
record purposes, Rubber-driven speed has become a relatively new craze in the
U.S.A. This feature helps solve the major design problems.

How do you decide what your new rubber speed model should be like? It’s
a good idea to first look at other models that have been successful in this event,
then go over the rules to see what restrictions are placed on the models. In the
case of the NFFS rubber speed rules, one of the big requirements is to have the
model fly 200 feet. It must also take off unassisted and not rotate more than
360°.

It is not enough that a model fly just 200 feet. It must be capable of flying
farther because as the turns are used up by the propeller the torque decreases
and so does the thrust. The model accelerates rapidly to its maximum speed and
then slows down as the torque decreases.

It has been reported by a number of people who served as judges at the
finish line of speed events that the models were slowing down very noticeably
when they crossed the finish line (in addition, to climbing, in most cases).

Instead of designing a model to fly 200 feet it would be better to have it
capable of going 300 feet. The length of the rubber motor required to fly a model
this distance depends on the number of turns you can put in the rubber and the
actual propeller advance per revolution as the model flys.

Distance Travelled
(Propeller Advance) x (Turns/inch in Rubber)

Length of Rubber =

Using this formula and assuming a 300-foot travel distance, about 25 turns per

inch (from Table 1 for 10 or 12 strands of 6 mm. Pirelli) and a 5-inch advance per

revolution (10-in. pitch and 50, slip efficiency) we get:
300 ft. 12 in./ft.

5 in./rev. X 25 turns/in.

Length of Rubber = = 28-8 inches
With 12 strands or less of 1-inch rubber this length, there should be no trouble
going well past the finish line at 200 feet. If your model flies with 12 strands and
it is possible to handle more power, even with less turns per inch, you should
still get the model past the finish line.

If the weight of the model structure is  to § of the total weight we can get
some weight estimates assuming 175 inches of }" Pirelli per ounce.
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TABLE 1
6 mm 4 mm
Strands Turns Torque Turns Torque
2 59:3 54 | 728 29
4 41-9 153 51-3 83
6 342 281 19 153
8 29-6 43-2 36-3 23-5
10 26-5 60-4 325 329
12 242 79-4 296 43-2
14 22-4 1001 27-4 54-5
16 21-0 1222 257 665
18 198 145-9 242 79-4
20 198 170-8 23-0 93-0

To get the model to take off unassisted within a very short distance, it is
necessary to have a wing loading that is fairly light, say 4 ounces per 100 square
inches or less. The lighter the wing loading, the easier the take-off. When there is
less model weight (mass) to accelerate, a given amount of thrust gives a higher
acceleration. The lower total weight also means the model is able to get airborne
at a lower speed so will require a shorter take-off run.

. Looking over the values in Table 2 we see a very wide range of values for
weights and wing areas. By keeping the model weight between 2 and 2-6 ounces,
the model should be light enough to take-off on 8 strands and, if built properly,
be ‘able to handle a 12 strand motor. With 12 strands, a 2-6 ounce model would
weigh about 4:6 ounces complete. A wing area of 115 square inches would be
adequate to give an acceptable wing loading. If we use an aspect ratio of 5 for
the wing, this would mean a span of 24 inches and an average chord of 4-8 inches.

Span— \/Areax AR = 1/115%5
= 23-98, say 24 inches
. Areg 115
Average Chord = —— =+
2 Span ~ 24
= 479, say 4-8 inches

SPEED FT/SEC FOR MPH 'WITH TIME/SECS FOR 200 Ft

Velocity Time Speed
mph Seconds ft/sec.

100-00 1-36 146-67
90-00 1-52 132-00 3}
80-00 1-70 117-33
70-00 1-95 102-67
60-00 2:27 88-00
50-00 273 73:33
40-00 341 58-67
30-00 4.55 44-00
20-00 6-82 29-33
10-00 13:64 14-67
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This procedure gi
meters in the design of a1
you will get different results. T
built so you can fly it and find out w

results.
TABLE 2
AL L D e e NN MLl (220 7
MODEL WEIGHT TOTAL WEIGHT
RUBBER | OUNCES ‘ OUNCES
Neo. | Total | |
o Length | Weight 509 33%4
| Strands| Inches | Qunces Toral Total Min. | Max
Vo TN T | 1-31 1:31 ‘ 2@ | 262 | 39
10 28 | 145 165 330 l 330 ‘ 495
12 | 346 | 198 | 198 396 | 3% 594

AEROMODELLER ANNUAL
SPEED FOR 200 FEET SECS/SPEED

Speed Time
mph seconds
136-364 | 3-00
129:370 3-05
123-967 310
118-577 315
113:636 320
109-091 325
104-895 330
101-010 3-35
97-403 3-40
94-044 3-45
90:909 3-50
87977 3-55
85-227 3:60
82-645 | 3-65
80-214 370
77922 375
75758 3-80
73-710 3-85
71-770 3-90
69-930 3-95
68182 4-00
66:519 4-05
64-935 410
63-425 415
61-983 4-20
60606 425
| 59-289 430
58-027 435
56-818 440
55-659 4-45
54-545 4-50
53:476 4:55
52-448 4-60
51-458 4-65
50-505 470
49-587 475
| 48-701 4-80
47-847 4-85
47-022 490
| 495

46-225

ves one approach for determining some of the para-
ubber speed model. If different assumptions are made
he important thing is to get a model designed and
hat might be changed to give you better

From: The National Free Flight Society Digest

SQUARE INCHES
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GOOD
FLIGHT

1.KLOUDRIDER 97"spanglider
2channel operation for light weather soaring

from slope ortow-line, Ideal for cross country gliding.
2KADET 567span

3channel operation. 19—.30 cu.ins. engine.
Quick response to controls,excellent -
low speed handling. The idealtrainer.
3KITTIHAWKE 72"span ARTFglider
3channel operation. Aerobatic tutor
or Pylon Racer. Kit contains high
quality FG.Fus. & Foam Wings.
4KKAVALIER 54"span

3/4 channel operation.

Full aerobatic capability.
Superb handling at low speeds.
Excellent first low wing machine. _—

IM1 kit above the rest

102 Old Church Road, Clevedon, Avon. Tel: Clevedon 6101

E
4
4
F/
y
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FREE FLIGHT SCALE POWERED FLIGHT AND DOWNTHRUST
by Bill McCombs

NE of the more frustrating things about free flight scale models is that so often

when they have been trimmed for a good, slow, glide they will stall in powered
flight—or loop if there is enough power. Most real aeroplanes (or R/C models)
will do the same thing. That is, if their elevators are set for a good slow glide, or a
very slow powered descent with engine idling, and then power is “poured on”
they, too, will mush or stall, or loop if there is enough power. The purpose of this
article is to summarize for the lesser-experienced modeller the main reasons
which cause this troublesome stalling or looping and various means of eliminating
ik

Gliding Flight

As modellers know from experience, the gliding speed of a model is
controlled, or set, by the horizontal tail incidence. Tilting the trailing edge more
downward is like “down-elevator”. It makes the model assume a more nose-
down attitude and glide faster (and steeper). Tilting the trailing edge up is like
“up-elevator”. and makes the aeroplane assume a more nose-up attitude and
glide more slowly. Too much up-elevator will, of course, cause a stall. Anything
else which has a nose-up trim effect is like up-elevator and, hence, can cause a
stall if large enough.

A model is usually (and preferably) trimmed to glide reasonably slowly,
just slightly faster than its stalling speed, particularly rubber models where good
gliding duration is important. Therefore, anything which causes a little more
nose-up trim change, like up-elevator, will then cause it to stall. It is helpful to
remember this since, as discussed later, for typical real aeroplanes and free
flight scale models the so-called “propeller effects” usually produce such a nose-
up trim change—and a stall for models, unless downthrust or other things are
used to prevent this.

Causes of Powered Flight Stalling

There are two main reasons which can cause a model which has been
trimmed for a good slow glide to stall in powered flight (or to loop if there is
enough power). These are (1) Speed (a speed faster than the gliding speed) and (2)
Propeller Effects, which can cause a nose-up trim change just as more up-elevator
would. The main thing to keep in mind is that to eliminate stalling in powered
flight one most needs to provide a nose-down trim change, but only during the
powered flight, noz for the glide.

Stalling Due to Speed

This is easily seen, of course, with a simple hand launched glider which
has been trimmed for a good slow glide. When launched forward and slightly
downward at its trimmed gliding speed it will glide smoothly and steadily to the
ground. Ifit is thrown harder, faster than its trimmed gliding speed, it will nose
up, and stall. If thrown hard enough it will loop. That is, a speed faster than the
gliding speed will produce a more nose-up attitude and a climb. When the
climb is steep enough and the speed has fallen off, a stall will occur, or there will
be a looping if enough speed remains for this. The same thing can happen to an
aeroplane in powered flight when its speed is faster than its trimmed gliding
speed. Two things are of interest about this stalling or looping due to speed:
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E;llgichg: s‘l‘?i\ﬁea l:hiisgltidedr (or powered model) is trimmed to glide, the greater, or
q T, W endency to nose-up at a given faster speed. .
w%?gdt 1’1 glide must be quite slow when duration is important.P gg) Tgcf ;1?)1:??53
g e c.g. is located (the model tail being adjusted as needed for a slow glide)
01; severe will be the nose-up tendency due to speed—and vice versa
i or example. If two identical gliders are trimmed for the same slow 'glid.in
v.?he thut one has a much forward c.g., it will do a much “tighter” (smaller) lcaog
o g}id;:;\:;? fl‘i]a:gothan ‘;111 t}ée Ionil with the more aft c.g. looping due to speedl::
_ wered models. However, on
or thereo wflll be troubles due to insufficient st:albili'.:)::annot i g iy
course, with a glider any stalling or ioo i
_Of co ! ping can be prev
;lillz;ﬂ\;éntg u;; )mTah isbﬁgl;iir?ngﬁucie (bgmkcd opposite to its narura}) or egitﬁngg
: rts the loop into an upward spiral which, when thr
properly, goes smoothly into the glide. Stallin i il e
; g or looping due t
3{: prevented by a turn for powered models, but 'rhjlsJ al%ne m:ysﬁgidg;:\?: gi:i(;
uration—or a good scale flight, and can cause other troubles sometimes.

FIG.1 EFFECTS OF POWER, WITHOUT / WITH DOWNTHRUST
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Stalling Due to Propeller Effects:

When a typical real aeroplane or free flight scale model has been trimmed
for a good slow glide and there is no downthrust, there are three kinds of things
due to propeller operation which can produce a more nose-up trim change (like
more up-elevator would) and, hence, a stall in powered flight. These three
effects are: (1) An upward force being generated at the spinning propeller, (2)
The propeller slipstream causing a larger downward airload on the tail than is
present for gliding flight. (3) The prop thrust force (which is in-line with the
prop shaft) passing below the c.g.—as it must on many models.

The reasons for the first two effects are explained using Fig. la and Ib.,
and the third effect using Fig. 2a.

Fig. 1a shows the model gliding down and also the “relative” flow of air
which is indicated as flowing upward towards the model. The various angles
are exaggerated for better illustration. Note that as the air flows past the wing it
is deflected more downward (this produces the wing’s upward list force, not
shown). The tail is shown “nose-down” slightly, relative to the air flowing to-
wards it, so a downward “lift” is generated by the tail. This downward tail lift
is typical of free flight scale models (and real aeroplanes) since they have rather
small tails and short aft fuselages. _ AL,

Fig. 1 shows what happens if the propeller is put into operation. First,
the oncoming air which passes in the prop region is deflected downward as it
passes through the propeller “disc” and is forced aft at a much faster speed.
This generates an upward force at the propeller as indicated. This is a nose-up
trim effect on the model. Secondly, because of this downward deflection by the
prop the air is seen to be flowing more downward (or less upward) at the tail than
it was during flight. Hence, this causes a larger downward lift on the tail, and
this is also increased much more because the air (within the slip-stream) is
moving much faster than for gliding flight. This larger downward force is indi-
cated and also tends to rotate, or “pitch” the model more nose-up, another
nose-up trim effect. (Always consider the aeroplane to be supported only by a
single “pin” through its c.g. to see how any force tends to rotate it.)

A third effect is shown in Fig. 2a. It is due to the propeller thrust force
(which is in-line with the prop shaft). If this thrust force is below the aeroplane
c.g. it tends to rotate the aeroplane nose-up, worsening the stalling trouble, and
the farther it is below the c.g. the more its effect. However, if the thrust force
passes above the c.g. it tends to rotate the aeroplane nose-down which is “good”
as it lessens the stalling tendency. The higher it is above the c.g. the more its
effect. This latter effect occurs mainly on low-wing models, particularly those
with rather high thrustlines, but is not usually enough to overcome the two bad
effects described previously. However, it is why low wings need Jess down-
thrust than do high wing models.

Tt can now be seen how downthrust “works” in eliminating the stalling or
looping trouble (if enough is used). Using downthrust does three particularly
helpful things and if enough is used, the zotal effects of power can be changed
from the bad nose-up effect to a “good”’ nose-down effect, as needed to trim the
powered flight as desired. As the prop shaft is tilted downward, the oncoming
airflow will be deflected Jess downward as it passes through the prop “disc”, and
with enough downthrust the airflow will even be tilted more upward, as indicated
in Fig. 1c. This produces a downward force at the prop, 2 nose-down effect. The
airflow is now seen to be inclined more upward as it passes toward the tail (than
with no downthrust) so it results in a smaller down load at the tail, which is most
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helpful, a lesser nose-up trim effect like a bit of down-e

also raises the thrust force with respect to the c.g., angoéilvae%?;&:rggoiog‘gn&gﬂﬁf
thrust could even raise it above the c.g. giving a good nose-down trim effect—
Fig. 2b. Hence, downthrust in a sufficient amount will produce the needed nose-
down trim effect for powered flight. The modeller need only adjust the down-
thrust as n_f:ed?‘d to control the powered flight as desired. And, as mentioned
previously its, “effectiveness” (how much is needed) can be parr_l;f controlled b,
the c.g.It;:ore-an];léafltl location (not too far forward). .
s can be shown that increasing the wing incide i
incidence to retrim the glide) will have %wu simila% types ul}cgffg?(;safooestgz;ﬂ—l
thrust. This is because the model still glides along the same path, but the fuse-
lage (not the wing and tail), has now a more “nose-down” attitude and so does
the propshaft, the same as downthrust with respect to the oncoming air. How-
ever, this does not raise (tilt) the thrustline upwards relative to the c.g. as down-
thrust does, so it does not produce the third good effect of raising the thrustline
For this reason, increasing the wing incidence is not as effective as is increasin},;

the downthrust, for a given angular cha it i immi
P ﬂig’ht, g gular change, but it is a helpful means of trimming

As to indoor free flight scale models, these have no “glide” since

descends with the prop still turning, a few winds always grerr:laining in tg:::: ﬁgﬁg

(or should do this). For these models the slow powered descent would be con-

sidered to be the “glide” as far as the discussion of this article is concerned.

i Finally, in comparing different aeroplanes it is also of interest to know
at the following geometry items result in less downthrust being needed—and

their opposites require more:—the larger the horizontal tail; the higher the

propshaft (thrustline); the lower the c.g. (low wings), the more the wing incidence

angle (and also the more L.E. up or T.E. down the tail incidence angle to trim

the glide) ; and a moderate to long nose length (wing to prop distance).

From N. American Rockwell Flightmasters Flying Scale News and Views
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ALL
MODELLING
G00DS

Costing £20 or more can
be purchased by H.P. from
the specialist just 10%,
deposit. Balance spread
up to 24 months

ROLAND SGOTT LTD.
28 EAST LANCS ROAD
WORSLEY, LANCS.

Write or phone for a proposal
form or use the ones in the
magazines,

Tel: 061-794 1949—061-793 8078
All quality radios actually in
stock including the most pop-
ular kits and accessories.

BRITAIN’S LARGEST R/C SPECIALISTS
Futaba, OS, Waltron, Gem, MRC, Spreng-
brook, Horizon, MacGregor, Skyleader, etc.
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TYNESIDE
MODELLERS

We cater for beginners and experts
and keep a good stock of balsa,
plywood, kits, engines, fuel, props
and accessories. Radio gear by
Futaba - Sanwa - Waltron -
MacGregor — Space Commander -
M.R.C. Selection of Fibreglass
Fuselages and Foam Wings always
in stock. S/H Radio gear, Engines
and ready to fly models taken in
part exchange.

Buy it on Access, Barclaycard or hire pur-

chase. Mail order customers—phone or
send your card number.

Bill Gordon (Vossiss ©
HOBBIES
The Wood Shop, 2 Tower Court,
Gateshead, Tyne & Wear
open Mon-Sat, 9-5.30. Wed. 9-1

FREE PARKING Tel: (0632) 605545

B. T. WILLIAMS

MODEL SHOP

39A Alcester Rd., Studley,
Warwickshire Tel: Studley 2298

We offer the best in Modelling

RADIO

MacGregor, Skyleader, Futaba,
Horizon, O.S. Waltron,
Sprengbrook, Logictrol, M.F.A.
World Engines

KITS

Big range of all kits maintained in
stock for all leading manufacturers
ENGINES

Cox. HB. Graupner. Veco.

Enya. O.S. H.P. Merco.

E.D. P.AW. D.C.

Always a good stock of acces-
sories and balsawood

READY TO FLY AIRCRAFT
ACCESS PAYBOND BARCLAYCARD

BOWMANS
of IPSWICH
For all that's best in Modelling

RADIO
FUTABA * MACGREGOR * HOR'ZON
SKYLEADER ¥ 0.5, * WALTRON
SPRENGBROOK * M.F.A. * LOGICTROL
WORLD ENGINES
= KITS
Over 200 R/C kits always in stock by all
advertised makers.
ENGINES
MERCO * 0.S. * ENYA * H.P. * VECO
FOX * H.B. * GRAUPNER * P.AW.
COX * D.C. * ED, Etc,
Plus a host of accessories and the best
Balsa selection in East Anglia.

YOUR RIPMAX SHOP
KITS * ENGINES * MARINE ACCESSORIES
RADI

If Ripmax have got it—so have we | |
ACCESS, PAYBONDS, BARCLAYCARD

37/39 UPPER ORWELL ST,
IPSWICH IP4 1HL
Telephone: 51195

MICRO-X INDOOR
SUPPLIES

Amazing quality Balsa (from
-008") Pirelli, Wire, Bearings,
Microfilm, Starter kits, etc.

All you need, including expert
advice if required.

Also indoor Scale and
Peanut Kits.

See current Aeromodeller for
cost of catalogue and price list.

LAURIE BARR
4 Hastings Close, Bray, Berks.

super O THE NAME THAT Proportional
D STANDS FOR Radio Control
SPEED & POWER

Systems

G20/15D .. G21/29 F.l. R/C
G20/15 D.R/C .. G21/35 F.l. 4
G20/15 Glow .. G21/35 F.l. R/C

W/Spinner .. G40 ABC R/C
G15 F.I. R/IC .. G21/46 F.l, Std.
G15 R.V. Diesel G21/46 F.I. R/C
G15 R.V. Glow S5T35 Std.
G15/19 F.l. .. ST35 S.R/C
G15/19 F.I. R/C ST51 R/C
G20/23 .. W I
G15 RVR/C Mar ST60 R/C

G20/15 G R/C .. G21/40 F.I. .. [\ Y}{
G15 F.l. G21/40 F.I. R/C L?_—ﬁ

BLUE

MA X
SYSTEM

PYLON
MIGIT Blllgll;

SYSTEWM |gy8TEM

G15/19 Car .. G60 F.I. R/C ..

G21/29 RV.ABC G71 FIL RIC .. Blue Max, R.C.M. & E. Digital and Digit Migit are the
G21/29 F.I. .. GBOR.V. Racing finest progortlonal systems available to the con-
Pri int of SAE noisseur. Component parts are always held in stock

rices on receint of SAE or see ¢ S "Ry o Max and R.C.M. & E. kitted systems.
Blue Max and Digit Migits assembled systems
provide unheaten quality and performance.

WORLD ENGINES

Aeromodeller advert.

We distribute Avia-
modelli kits, ltaly's
finest designs, There
are 9 controline
designs, 4 R/C sail-
planes and 6 R/C
power models.

@

87 TUDOR AVENUE, WATFDORD, HERTS
PHONE WATFORD 42858

Visitors by appointment only please Trade enquiries invited S.A.E. with enquiries please.

LIMITED
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MILTON
KEYNES
MODELS

MODEL KITS

NEW & SECONDHAND
ENGINES

AND ACGESSORIES

TIMOR COURT - STONY STRATFORD - MILTON KEYNES

OPENING HOURS:

Mon. Tues. Wed. Fri. 12 noon—8 p.m.
Thursday closed all day
Saturday: 9.30 a.m.—6 p.m.
Sunday: 10 a.m.—12 noon

o e

RADIO CONTROL
SUPPLIES

(HOUNSLOW) LTD.
Everything for the Enthusiasi

AIRCRAFT
BOATS
CARS

581 London Road, Isleworth,
Middx. Tel: 01-560 0473

52a London Road, Leicester
Tel: 0533-21935

1 Union Street, Andover,
Hants. Tel: 0264-61307

WYCOMBE AIR PARK
GLIDING

Weekly Gliding Courses throughout the
summer. Accommodation, Licensed
Clubhouse. All aerotow launches.
Combined fleet includes K13 (two seat
gliders), Pirats, Skylarks, K6E's, Dart,
Scheibe Falke Motor Glider, Pilatus.

Airways Flying Club (Gliding Section),
Thames Valley Gliding Club.

For details of membership and Gliding
Courses apply:

THE SECRETARY

WYCOMBE GLIDING SCHOOL
(AR)

Wycombe Air Park, Booker, Marlow, Bucks.
High Wycombe 29263
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WOLVERHAMPTON
MODELS AND HOBBIES

5 BELL STREET, MANDERS CENTRE
WOLVERHAMPTON Tel: 26709

For all your modelling needs

RCin

SKYLEADER R/C Systems
Clubman Super 4-5-7

TS Series 4-7

TSX Series 5-7

0.S. ENGINES
Complete range including :
10, 15, 20, 25, 30, 35, 40
B0GR and new 60SR

KITS

Kamco, Quest, Veron, Ripmax,
TopFlite, Cambria, Saturn, Pegasus
Keil Kraft

M.F.A. KITS
Chevron Mk: Il  Susy Que
Mini Chevron Yamamoto

ACCESSORIES:

M.F.A., including engine mounts,
servo tape, wing seating tape,
Wheel collets, tanks, 'T’ pins.
Glowplugs by Taylor, Kavan, Fox,
Merco, Webra, Hot-Spot, Fireball

KAVAN

Starters, Silencers, Props, Carbs, Tanks,
Hinges, Glow Plugs, Links, Spinners, Wheels,
Pilots, etc.

H.P. ENGINES
40 and 60 series, also Merco, Webra, Veco,
D.C., etc.

R/C CARS
P.B. and Mardave

HELICOPTERS

By: KAVAN, SKYLEADER,
Graupner, Micro Mold
SOLARFILM

Mail Order service

EXPORT ORDERS TAX FREE

Barclaycard & Access

W.dJ. OWEN

41 MAIN STREET, BRAY
Co. WICKLOW Tel: DUBLIN 863664
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WE STOCK MOST LEADING MAKES OF
RADIO - CONTROL
Single Channel and Proportional
ENGINES
Alr cooled and Marine
AIRCRAFT AND BOAT KITS
Quick built, R.T.F. and Standard kits

SOLAR FILM
Solid Colours and Metal Flake

For new or secondhand equipment refer to

our advertisements in your Modelling
MAGAZINE

WE WILL ADVISE IF REQUIRED

Paybonds, Access and Barclaycard Welcome

MAIL ORDER

Phone with Access or Barclaycard for
guickest service

S.A.E. with all inquiries, please
NORWOOD JUNCTION MODELS LTD.

3 Orton Bldgs., Portland Rd., London, S.E.25
Tel: 01-653 4943

Hours: 9.30-6.00 inc. SAT. Wed. 1 p.m.

G. SLEEP LTD.

For over 40 years we
have maintained one
of the largest model
stocks in the South of
England

22/24 KINGS
ROAD, READING,
BERKS

Telephone: 50074

LEWISHAM
MODEL GENTRE

45 Lee High Rd., Lewisham,
S.E.I3

Tel. 01-852 2637

Everything for the modeller
from R/C to balsa and
modelling pins.

All leading kits available -
spares our speciality.

Late night Friday 7 p.m.
Early closing Thursday
1p.m.

ADDLESTONE
MODELS
SS?'TATION RD., LTD .

ADDLESTONE, SURREY
Tel: Weybridge 45440

ONE OF THE BEST
STOCKS IN THE SOUTH

T

ALL LEADING MAKES
AND

Free advice

INSTANT
H.P. FACILITIES
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HAPPY LANDINGS AT THE IMODELLERS DEN

Aeromodellers throughout the west country ?
should rgmember the Modellers Den. They're ﬂ
the specialist shops — in Bath, Bristol and
Cheltenham — providing a comprehensive
service for every aeromodeller's needs. And
the _I\ﬂodeliers Den means friendly, personal
service,

All Modellers Den shops carry a
comprehensive range of the leading
manufacturers wood and plastic kits, radio
control equipment, model engines, spares
and accessories, too!

Happy landings

Hlustration — An unusual engine from
the Modellers Den collection — the
Russian 0.8ce OTM “Kolfibri” Diesel.

The ModellersDen

2 Lower Borough Walls, Bath BA1 1QR Telephone (02
_ 5 25
Eg JI;TLr_fax SStreet, Bristol, BS1 3BG Telephor‘?e ?0;?(21 23']746}!] e
Albion Street, Cheltenham GL52 2RQ Tel 3464
Registered Number — 1035873 England Slmengit g

STD. Tel:
089-684 334

Complete-a-Pac

WEST HIGH STREET, EARLSTON, BERWICKSHIRE, SCOTLAND

ABOVE: C.A.P. 4 P-47 “THUNDERBOLT” 613" SPAN FULL HOUSE R/C FOR 61 POWER

WE SPECIALISE IN SCALE MODEL AIRCRAFT
KITS « PLANS . ACCESSORIES

For full details of our range, send 15p postal order for our illustrated lists
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Model Kitsand
CCeSSOries

The Keilkraft Marquis is just one of the range of Keilkraft Control Line Models
and those are just part of the complete range of Keilkraft model kits. Gliders,
Radio Control, Rubber Powered, Free Flight, Sports or Contest models of all
types available from your model shop.

if you build your own designs or from plans Keilkraft selected sanded top
grade balsa, will be no stranger to you nor the hundreds of Keilkraft
accessories, from a washer to a radio control outfit - all designed to help you
get the best from your hobby.

E. KEIL & CO. LTD., WICKFORD, ESSEX SS18BU TELE.WICKFORD 2295/6/
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L RIPMAX

contains...

Photos and descriptions of 200 different model kits . . .
details {and photos) of the full range of engines by ENYA,
HP, Graupner HB, Austro-Webra, Merco, etc. . . . four
pages of PROPELLERS . . . six packed pages of AIRCRAFT
ACCESSORIES . . . five full pages of ENGINE
ACCESSORIES, tanks, ete. . . . and dozens more pages
covering MATERIALS, MODELLING TOOLS AND
EQUIPMENT, etc. etc, etc. In fact, the COMPLETE
‘RIPMAX' range . . . plus the BONUS OF DOZENS OF
PAGES OF ILLUSTRATED ARTICLES etc.

EDITORIAL CONTENTS INCLUDE : BATTERY
CHARGING . . . BUILDING KITS . .. BUILDING TIPS . .
CHOOSING A BRUSH . ., CHOOSING ADHESIVES. ..
CHOOSING AIRSCREWS . . . CONTROL LINE

FLYING ... CONTROL LINE STUNTS ... CONTROL
LINKAGES . . . COVERING . .. DOPES AND FINISHES . .
EMGIMES . . . FIBREGLASS MATERIALS . . . FUEL
PUMPS . . . GLOPLUG KNOW-HOW . .. METRIC
EQUIVALENTS . . . MODERN MATERIALS . . . POWER
MODEL TIPS . . . R/C HELICOPTERS . . . R/C SEA-
PLAMES . .. RUBBER MOTORS . . . TRIMMING R/C
MODELS . . . USING FILES ... WIRE GAUGES...
Conversion Tables, selection charts, data etc,

THOUSANDS OF ILLUSTRATIONS

{or £1.20 direct from RIPMAX LTD., RIPMAX CORNER,
GREEN ST., ENFIELD, MIDDLESEX
if you have no model shop near you).

(AT YOUR MODEL suop\ &0




