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INTRODUCTION

An o t h e r  year gone; but not quite so much to report as was our proud pleasure this 
time last year! Press dates preclude any announcement of British World Championship 
results—for as this edition passes through the presses, the British Team wends its way 

to Namur in Belgium. At this scenic site, the control line aces will battle for honours 
which appear to be diminishing in value. No longer do we learn of frenetic preparations 
or possible record breaking achievements in team race or speed. Instead there is an 
unmistakable retraction of interest. This is partly due to lack of travel funds in Western 
currency for some Eastern States, and partly the result of declining activity. Yet control 
line is by no means dead! Maybe the lack of any radical developments has diminished 
the attraction of top class contest flying. Reversion to the two line control system for 
speed in the F.A.I. class has undoubtedly raised the domestic levels. What is needed 
next is the more rapid spread of “know-how” at the few control line speed circuits. 
Similarly, the aerobatic class is healthily supported at home though still at a stage way 
below World class. There remain the highly competitive Combat and Racing classes. 
Both are be-devilled with misunderstandings. The Combat regulations devised by the 
F.A.I. have not survived their probationary period with great honours as witness the 
complete lack of interest in the International Championships displayed by the potential 
winners from this country. Rule mix-ups in a vitriolic event are not conducive to good 
relations! The F.A.I. control line sub-committee is to sort out the problems of scoring, 
time keeping and judging what we know to be a great event for the quick-witted young 
flyer. In Team Racing, the regulations are similarly subject to committee controversy 
with the French pressing for further safety precautions. Use of the compulsory helmet 
for mechanics has already shown benefit, and much as we all resent rule changes, the 
improvement of safety standards ought to take priority even if it means a change of 
refuelling procedure. There remains the trio of racing events, those for “Mouse”, “Rat” 
and “Goodyear”. Each has a very healthy following, especially since the model finish is 
not demanding and participation at club and rally contests produces very even standards 
where the relative new-comer can stand a chance.

In the free flight categories we have success to report with two admirable second 
places by Ian Keynes (Wakefield) and Tony Young (A/2 Glider) in the International 
Criterium. Our power exponents were less blessed, and at the end of the winter event in 
Austria, those stalwarts French and West found themselves battling with two feet of snow 
as well as the strong opposition. It is in free flight that we see the sharpest edges of contest 
developments this year. Tactics, standards, and the very size of the contests have improved 
greatly and this in turn is reflected in a high proportion of free-flight designs which have 
been published in the world’s model press over the past twelve months. Thus our selection 
of designs for this Annual is also predominantly free flight. We believe that it is largely 
due to the open outlook of the free-flight modeller that we find so many detail innovations 
and design variations. Their world is truly universal—a great contrast to the insular 
attitude of most radio control flyers.

The only way to achieve comparable standards is to venture out and compete 
overseas—and when the sea is a mere 90 minutes ship-crossing time there is no excuse 
for the radio control aerobatic pilot who finds himself outclassed by his Continental 
competitors at the next World Championships. Study of the results from major European 
events this year indicates high standards among German and French R/C flyers. An 
exception is, of course, flying scale. Here we have a long experience, accelerated by work 
for films by some of our leading modellers and encouraged by an enthusiasm which is 
part of the British characteristic.

This Annual is distributed as nine national teams converge on Cranfield, that 
traditional centre of high quality World Championships. They will compete in the control 
line and radio control classes for the first ever World Championships and the entry list 
contains a galaxy of talent. As a spectacle it will inspire and entertain—bringing new 
challenge to an increasingly popular category.

And what of other matters ? The radio controlled Helicopter is nearer to practical 
success. Ing. D. Schlueter, author of our main feature last year has now taken his scale 
type Bell to over 300 ft. altitude and sustained over 10 minutes flight duration. The 
Wankel engine has “arrived” from German manufacturer Johannes Graupner, engineered 
by Ogawa in Osaka, Japan. The electric-powered round-the-pole model is now, thanks 
in turn to model racing cars, a very attractive and practical subject for home activity.

In the pages which follow we present a selected range of designs and features 
which are calculated to inform the reader of significant changes. Electric power flight on 
40-ft. line radius speaks for itself, so does a home-built epitrochoidal engine, or Dave 
Platt’s technique for scale model finishes. We urge those with a creative bent to digest 
the findings by Canadian experimenters on popular glider airfoils.
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T h e  “ L o n g - l in e ”  e l e c t r i c  f l ig h t  p i o n e e r s  o f  G r a n t h a m  a n d  D i s t r i c t  M .A .C . w i t h  t h e i r  m o d e l s .

ELECTRIC-POWERED R.T.P. 

by Peter Bullivant

' C lectric- powered, tethered Round-The-Po le (R.T.P.) model aircraft are by 
no means new to model flyers; indeed many of the more elderly of the 

modelling fraternity may remember the thrill of watching an electric-powered 
model Miles Magister circling its pylon apparently incessantly throughout the 
first Model Aircraft Exhibition held at the Dorland Hall, Regent Street, London 
in 1945. During the period of the Exhibition, this model flew over 1,000 miles, 
wore out a pair of rubber tyres and two motors.

The following year it was the turn of a highly detailed Vickers Viking 
equipped with a retracting undercarriage and controlled from a panel which 
incorporated a warning horn and red light should a “wheels up” landing be 
attempted. This device was for the benefit of members of the public who were 
invited to pilot the model on “circuits and bumps” .

Plans of these models were published in the aeromodeller at that time, 
but attractive as they were, the drawback to the average aeromodeller was the 
necessity to have to produce his own motors, as there were few suitable pro­
prietary motors readily available. This factor was probably responsible for the 
limited following that this branch of our hobby received at that time.

The situation today has changed considerably in as much as there is a 
wealth of reasonably priced powerful electric slot car motors readily available on 
the market.
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Although there are no kits specifically designed to incorporate these 
12-volt motors, it is a simple matter to adapt one of the numerous rubber- 
powered flying model kits to be seen in the model shops today. The main require­
ments are: a strong motor support, motor mounted so that it coincides with the 
centre of gravity; a suitable extension shaft to the propeller (if a direct drive is 
preferred); a front plain or ball bearing to support the propeller shaft; provision 
for motor cooling, and a strengthened undercarriage and supporting members. 
An alternative drive arrangement is to gear the motor down in the region of 4 : 1, 
thus permitting the use of larger, and often more efficient, propellers which do 
not look out of proportion when used on scale models with large cowled radial 
engines.

The power supply required for these motors is basically 12 volts d.c. 
This can be obtained by using a transformer/rectifier from the mains supply, or 
by using one or more suitable 12-volt batteries. The power to the model is fed 
down two thin shellaced copper wires (varying gauges can be used—0 030 in. 
or 0-011 in. depending on the length of wires to be used, bearing in mind the 
available power supply and resistance of the wires causing voltage drop).

The central pylon can be a very simple affair well within the construc­
tional capability of even quite junior modellers, using simple parts which are 
easily obtainable.

Electric flying has attractions all of its own. It is an excellent introduction 
to aeromodelling; youngsters can successfully fly even if they are unable to 
handle diesel or glo’ engines or adjust rubber driven models. For the scale 
enthusiast, it offers an unlimited source of designs with the additional advantage 
that the motors can be neatly hidden within the scale contours of the model 
without that ungainly and unrealistic cylinder head protruding offendingly 
through the cowling. There is little noise to offend neighbours, so that “back 
lawn” flying may be safely contemplated on windless days. (Weather is no
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O p p o s i t e :  S e le c t io n  o f  G r a n t h a m  
m o d e l s  in c lu d e s  m a n y  k i t  c o n v e r s io n s  
f r o m  K e i lK ra f t ,  F ro g f l i te  a n d  V e ro n  
d e s ig n s .  A t  r i g h t ,  t h e  A e r o m o d e l l e r  
p y lo n  h e a d  a s  used  a t  “ M o d e l  E n g in ­
e e r ”  e x h ib i t i o n s  f r o m  s t a n d a r d  M e c ­
c a n o  p a r t s  a s  n u m b e r e d ,  a n d  a b o v e ,  
t h e  s t a n d a r d  d i r e c t  d r i v e  m o t o r / p r o p  

c o m b i n a t i o n

problem indoors.) No more of these oil-stained “best Sunday suits” and sub­
sequent cries of dismay from the family! In these days of super sophisticated 
prefabricated kits., “trendy” designs and cut-and-dried competition rules in 
almost every branch of aeromodelling, it is quite refreshing to discover a com­
paratively untried new field of our hobby. The scope is tremendous: duration 
attempts, racing, scale events, glider and banner towing, formation flying (using 
a twin-headed pylon), night flying (using small electric bulbs on the aircraft), 
carrier events, aerobatics, combat and bombing competitions. Models can be 
single- or multi-engined with fixed or retracting undercarriages. Working flaps 
or elevators can be incorporated for slow-speed flight or aerobatics, Autogyros, 
“tractor” or “pusher” designs, or jet-like aircraft using ducted fan motors, 
mounted within the fuselage.

Line lengths seem only to be limited by the available power supply and 
flying space. Standard S.M.A.E. |A  team race line lengths (46 ft. 8 in.) are quite 
practicable.

Wingspans can be as small as 4 in. or as large as 5 ft.
Last, but by no means a small consideration, models can be flown for 

years within the protective confines of the living room or hangar, and electric 
R.T.P. is easy on the pocket.

So, how is it done ? Well, let us consider the electrical flying activities of 
several groups of flyers and discover the results they have arrived at through 
several years of trial and error.

The Grantham and District Model Aircraft Society electrical 
R.T.P. flying section was formed in September 1969 as a result of several further 
discussions arising from a casual conversation in a local model shop between the 
Section Secretary, Mr. Peter Hunt and the writer in 1966. The final decision to 
get the scheme “off the ground” was “sparked off” by two articles which had 
appeared on the subject; the first in the March 1969 aeromodeller following a 
series of experiments by the A.M. Staff, the second, an article by Pat March in 
the August 1969 American Modeler, which the writer brought home after a visit 
to Canada.

The first task, to construct a suitable pylon, was completed within a few 
days adopting an idea used by the aeromodeller staff. The pylon (shown in
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O r ig i n a l l y  c r e a t e d  by D o u g  
M c H a r d  f o r  his  “ M o d e l  
A i r c r a f t ” f e a t u r e ,  t h i s  s u b ­
s t a n t i a l  h e a d  is  u sed  a t  
G r a n t h a m ,  w i t h  e l e v a t o r  
c o n t r o l  if n e e d e d .  R ig h t  is 
t h e  P a t  M a r c h  d e s ig n  f o r  a  
C a r r i e r  D eck ,  as  m a d e  a n d  
t r i e d  by G r a n t h a m  C lu b .

Fig. 1) was assembled basically from standard Meccano parts, with the exception 
of the metal base. Two other pylons were constructed shortly afterwards, using 
an alternative arrangement similar to that shown in a copy of Model Aircraft, 
dating back to September 1963 (see Fig. 2).

A control panel was made incorporating two plug points for “dual flying” 
when using two Riko 7-5 ohm push-button speed controllers. The panel in­
corporated a simple “throw” switch to facilitate reversal of propeller direction.

A series of twin power lines varying in length from 6 to 15 ft. were 
prepared from 0-011 in. fine shellaced copper wire. Each set of power lines 
terminated with a miniature Radio Control two-pin male plug for attachment to

lO.
FIG. 2

THREAD CONTROL LINES 
TO ELEVATOR IF FITTED

GROOVE CUT IN 
TUBE TO TAKE 
CABLES UNDER 
BEARINGS

CONTROL
LINE

MINIATURE R/C PLUG 
CEMENT TO WING TIP

D i a g r a m  o f  t h e  P y lo n  h e a d  
used  by  t h e  a u t h o r  f r o m  
t h e  “ M o d e l  A i r c r a f t ” d e ­
s ign .  O p p o s i t e  le f t  is t h e  
c o n t r o l  p a n e l  w i t h  T w o  
R iko  p u sh  b u t t o n  s p e e d  
c o n t r o l l e r s  a n d  f a r  r i g h t ,  
a  c o u p le  o f  m o d e l s ,  t h e  
P i p e r  C o l t  a n d  C h i l to n  
D W I a  a v i a t e  in  t h e  D ril l  

H a n g a r .
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CARRIER FOR 
ELECTRIC MODELS

Screw eyes

Design of corrier con be
simple or elaborate. An
Arrester mounted on a small
piece of cardboard is all that is really needed.

5/8 x 1.5/8 H 'W 'D

Glued to 
carrier

Weights -  20R3
about I h -  2 0 2 . 
Each free to slide 
on cord

This rig is easily 
reset - pull weight 
on end till lines 
are taut, then space 
loose weights by eye 12 - 2oz. wt.- 

attached to end 
cord.

Cardboard 
"carrier" 
taped to floor

o  \

\ \ toke off, dangles
\  in flight.

Hook rides \  
fo outside 
of circle

IMPROVISED ARRESTING HOOK DETAIL

the female plug on the right-hand wing tip of each model, the other ends being 
bared for attachment to the contact screws on the pylon head. To eliminate 
stress on the power lines caused by the centrifugal force exerted on the model in



10 AEROMODELLER ANNUAL

flight, a separate cotton tether was used, in each case of slightly shorter length 
than that of the power lines. The reason for attaching these lines to the right-hand 
wing tip, thus giving clockwise flying, is because the propeller torque tends to 
turn the model away from the pylon, thus keeping the tether taut. One drawback 
with this direction of flight, however, is that the shorter the lines, the more 
reluctant the model is to become airborne, due to a phenomenon known as 
“Gyroscopic Precession” . The rapidly rotating mass of the armature of the 
electric motor can be compared to a gyroscope. Consequently, any force applied 
to the “flat” face of the gyroscope behaves as if that force was applied “90° 
removed in the direction of rotation”, and thus causes the gyroscope to “dip” 
or “precess” . Hence, it can be seen that the yawing force that the tether exerts 
on the “near side” (i.e. nearest pylon) of the front face of the armature, results 
in the removal of that force through 90° in the direction of rotation to the bottom 
of the front face of the rotating armature, thus in turn causing the whole armature 
(thus the model) to “pitch” forwards. The longer the tether, the less pronounced 
this “pitch” becomes.

There is a certain amount of speculation amongst club members as to the 
virtues of using elevator control, as it has been noticed that any rapid upwards 
pitch of the model often causes a swing or yaw to develop towards the tether and 
pylon.

For several weeks, the Club was content to fly on lines of 15 ft. in length, 
but one or two more “venturesome” types became restless and 25 ft. became the 
target. This was so successful that it was decided to see just what the limit could 
be. By this time the Club was holding regular weekly electric R.T.P. meetings 
in a 90-ft. wide Royal Air Force drill hangar, a facility generously afforded by 
the Station Commander.

The maximum radius line length used by the Grantham Club successfully 
to date is 43 ft., a limitation only imposed by the dimensions of the hangar. 
Members believe that this may well be a record (?).

The first model to fly on these 43 ft. lines was a Veron Cosmic Wind 
built from the kit by a junior modeller, Martin Little, aged 13. The power was 
a Revell Fireball motor driving a Cox 3 in. X 1^ in. propeller. The model was 
quite fast and very stable on the lines.

The Secretary constructed a carrier deck quite simply from wooden 
battens and cardboard, and this has been used on frequent occasions although 
at time of writing, this has not been organised as a competition item.

Formation flying has been very popular using the Meccano pylon head 
arranged for two-at-a-time flying. Pilots often fly their models mere inches apart, 
a spectacle requiring no mean skill and often a lot of patience in repair workf

Team races are very popular within the Club. Competitors have to fly 
on 25 ft. length lines over a predetermined and timed number of laps (generally 
100), during which “enforced landings” have to be made into a marked out area, 
once during every 25 laps. The pilot has to “field” his own model after completing 
one of these enforced landings by placing it at the rear marker before take-off. 
Fastest model to date has been a simple racer constructed entirely of sheet balsa 
made by Mick Bellamy and clocking 43 m.p.h. using a Riko FT-26D motor 
directly driving a Cox 3 in. X 1 | in. propeller.

Another very fast model, which unfortunately disintegrated following a 
broken tether line, was the Wild Wasp, designed by the writer, a plan of 
which appears opposite. Maximum speed attained was 38 m.p.h. using only 
approximately three-quarters of the voltage now available. (The Club uses
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D es ig n ed  by  P a t  M a rc h ,  
a n d  m a d e  by  D av id  W y a t t ,  
t h e  C h i l to n  D W I a  m a k e s  
a  f ine s u b j e c t  f o r  g e a r e d  
m o t o r s ,  s e e  p la n  o p p o s i t e .

up to four 12-volt motor-car batteries connected in series according to the length 
of line.)

During one evening flying session, a model Frogflite Beagle Pup 
powered by a Riko FT-26D turning a Cox 3 in. X l j  in. propeller, stayed air­
borne for a continuous 3-hour period, at the end of which the motor was tested 
and found to be still quite cool!

A certain amount of “specialisation” has developed within the electric 
section, some modellers preferring direct drive and others using geared motors. 
One enthusiast, David Wyatt has concentrated all his efforts on models powered 
by Riko FT-26D motors with gearing. Dave has flown many successful hours 
on lines varying from 15 ft. to 40 ft. using mostly slow flying scale models, such 
as a Veron Hawker Fury, propeller geared down 4 : 1, a Keilkraft S.E.5A 
geared down 2>\ : 1, and notably a beautiful 24 in. wingspan Chilton. This 
model was built to try out a plan supplied to the aeromodeller by Pat March 
of Ohio, who is a well-known pioneer of electric R.T.P. flying in the U.S.A., 
and whose activities are mentioned later in this article. The Chiltm has been 
flown using a combination of split trailing edge flaps and up elevator control, but 
was rather too sensitive in “pitch” this way. At first, on short lines, the model 
appeared to need elevator to “unstick” and to prevent the nose from pitching 
forward grazing the propeller on the ground, but once on 35 ft. length lines the 
problems disappeared and it now regularly performs, flying at almost scale speed 
in a very stable manner. Colour scheme is red, black and white after the original 
aircraft which can be seen at the Shuttleworth Trust, Old Warden.

The Grantham electric section Secretary, Peter Hunt, has been specialising 
in various “direct drive” models based on the highly successful Frogflite Ryan 
PT20 which received such acclaim when tested by the aeromodeller staff. 
One variant powered by an FT-26D and driving a Cox 3 in. X 1£ in. propeller

M ick  B e l l a m y ’s A u to g y r o  
is a  u n iq u e  s e l e c t i o n  o f  a 
s u b j e c t  f o r  e l e c t r i c  R .T .P . , 
an d  h a s  p ro v e d  m o s t  su c ­
cessful.  I t  o p e n s  u p  all 
s o r t s  o f  p r o s p e c t s  f o r  t h e  
f u t u r e — w h y  n o t  a  F a irey  
R o to d y n e ,  o r  a  f r e e - la n c e  
r o t a r y  w in g  m o d e l  w i th  

r o t o r  t i l t  c o n t ro l?
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L ef t :  T o m  W a l k e r ’s
H a w k e r  H u r r i c a n e  k i t  
c o n v e r s io n  f r o m  t h e  K eil-  
k r a f t  flying sc a le  m o d e l  
w i t h  a  g e a r e d  m o t o r  a n d  
t h r e e  b l a d e  p r o p e l l e r .

R ig h t  is D av id  W y a t t  a n d  
h is  b e a u t i fu l ly  c o n s t r u c t e d  
C h i l to n  D W I a  a n d  f a r  
r i g h t  a u t h o r  P e t e r  Bulli- 
v a n t  w i t h  t h e  D H  88 
C o m e t  p r o t o t y p e  m o d e l  

b e f o r e  p a in t in g .

(with extension shaft) flies as a monoplane in races, but is convertible to a biplane 
for slow speed flight by use of a clip on upper mainplane.

One of Peter’s models, which has probably logged up more successful 
flying time than any other Club type, is a Piper Colt made from a Lindoe kit 
and powered by a rather larger motor, the Mabuchi FT 36 D swinging a Cox 
4\ in. propeller. This model regularly flies effortlessly on 43 ft. lines, has been 
used at local displays, and is ideal for formation flying. The motor is situated in 
the cabin, and has a copper extension shaft running through an Oilite nose 
bearing to the propeller.

Always striving to beat his own speed records, and still progressing, Mick 
Bellamy has set the pace for the rest of the Club. He has built many ‘‘way-out” 
designs in his quest for speed, including an FT-26D powered miniature Delta, 
and an all sheet 43 m.p.h. record holder driven by a Cox 3 in. x 1 j in. propeller. 
The propeller is mounted directly on the motor which in turn is mounted near 
to the centre of gravity of the model in a very short nose. In contrast to his usual 
trend, Mick has successfully flown an Auto Gyro, powered by a Riko FT-26D 
and based on drawings of a control line version previously published in the 1957 
Annual.

For the scale enthusiast who has limited spare time for building, one 
evenings work is all that is necessary to produce an attractive scale model. One 
of the Strombecker lightweight plastic rubber-powered flying kits can be 
obtained. The writer purchased a Strombecker Ryan N .Y .P . Spirit of St. 
Louis kit and found that the only modification necessary to convert the model 
to electric power was to make two ^  in. plywood bulkheads to act as motor 
mounts for the Riko FT-26D, which fitted so neatly into the ready-made slots 
within the fuselage shell that one would think the kit was designed for the job. 
Plasticine ballast was added by packing into the inside recess of the scale radial 
motor and an Oilite bearing used instead of the original propeller button supplied 
with the kit. All that remained was to strengthen the underside of the wings by 
using two |-in . square balsa main spars. Flying on a Cox 3 in. propeller, the 
Spirit of St. Louis flew beautifully slowly on partial power, but was capable 
of loops when flaps made from plastic card were used in conjunction with bursts 
of power.

Another recent model built and flown successfully by the writer is the 
D.H. Comet 88 racer (of England/Australia fame). This 21 in. twin carries two 
FT-26D motors using brass extension shafts running through ^-in. ball bearing 
prop shafts mountings. The propellers are both the Cox 3 in. x 1 | in. type. This 
model started life with a conventional control-line bellcrank-elevator control 
arrangement, but after a series of heavy landings the elevators have been fixed.
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The scale nose landing light of this model automatically illuminates when the 
motors are running and provides a fascinating diversion when flown in darkness!

A selection of scale models flown with varying degrees of success by 
modeller Tom Walker includes: the Lindoe Spitfire and Hurricane, Frogflite 
Tiger Moth and Gladiator and another Hurricane, this time from a Keilkraft kit 
using a geared motor driving a three-bladed propeller.

A Keilkraft Westland Lysander, this time by Jack Ward, with a 
FT-26D motor mounted directly within the cowling and swinging a Top 
Flite three-bladed propeller frequently receives applause and sighs of apprecia­
tion from spectators as it flies almost silently on its gentle circuits and landings.

Because of the necessity to step up the power due to voltage losses on 
long lines, it was found that Riko commercial hand controllers were overheating 
after repeated use in conjunction with 48 volts power source. The Club now 
restricts the use of these controllers up to 25 ft. line lengths and with a maximum 
of 36 volts at source. A heavy duty rheostat of the type used for dimming theatre 
lights has been obtained and is proving advantageous in that the sliding control 
lever can be left in any desired position leaving the model flying automatically 
or ticking over on the ground. This unit provides subtle control at low speeds. 
Readers who are interested in starting electric model flying are advised to try to 
obtain a suitable heavy-duty controller unless they only wish to fly on short 
lines with 12 volts power source.

Ducted Fans
A proprietary ducted fan unit comprising a Mabuchi FT-36D motor and 

a two-bladed impeller was sent to the aeromodeller offices by American 
modeller Pat March for evaluation. The unit was in turn passed on to the 
Grantham Club for flying trials. A simple jet-like design was quickly produced 
by Peter Hunt to prove the practicability of this sort of propulsion unit. The model 
was reluctant to “lift off” when attached to the short 15 ft. lines, but after
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R ig h t :  t h e  P a t  M a rc h  
g r o u p ,  a t  C in c in n a t i ,  
O h io ,  w i t h  P a t  a t  r e a r  
h o ld in g  t h e  D e m o is e l l e  
m o d e l .  P a t ’s  d i s c o v e r ie s  
in  e l e c t r i c  r o u n d - th e - p o l e  
flying c o in c id e d  r e m a r k ­
a b ly  w i t h  A e r o m o d e l l e r  

f ind ings .

A b o v e ,  a n d  in d i a g r a m s  b e lo w  a r e  v iew s  
o f  a  c a rd  t u b e  fu s e la g e  d e s ig n  by  P e t e r  
H u n t  f o r  a  c o m m e r c i a l  d u c t e d  fan  u n i t  
s e n t  f o r  t e s t  by  P a t  M a r c h  ( W e  m u c h  
e m p h a s i s e  t h a t  i t  is N O T  a v a i l a b le  f o r  

sa le ! )

DEE-CEEJET
BY PETER HUNT

considerable trimming it has since flown successfully on 25 ft. lines. This type 
of propulsion has been the subject of a series of experiments by a group of 
enthusiasts in the United States of America under the guidance of Pat March. 
So let us take a look at what has been going on over there for the past few years.

The Tri-County Model Club electric flying section had its foundation 
in Cincinnati, Ohio in July 1963, when the Club members rigged a small model 
to a counterbalanced rod on a pylon. The pylon was fixed to the top of a car 
which was to be used in a street parade. The model plane circled the car roof 
on its counterbalanced arm throughout the parade powered by a slot racing 
motor and current from the car’s battery. The parade entry was a great success 
and led to a controversy within the Club which in turn started members talking 
seriously of electric round-the-pole flying.

Early experiments proved the necessity of carefully matching the pro­
peller and motor. During one of the early flights, the motor, overloaded by a 
6 in. (rubber-type) propeller, ignited the model’s covering. While all watched 
aghast, the model circled in flames, then crashed in a smoking ruin.

The Club was fortunate in obtaining a supply of Mabuchi FT-36D-22120 
motors. These are rather large and slow for slot racers, but were admirably 
suited to driving small propellers (4*6 in. diameter X 4 in. pitch to 5-5 in. 
diameter X 3 in. pitch). The motors which weigh 38 grams ( l- |rd  0z.) produce
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0-01 h.p. at about 10,000 r.p.m. This motor was powerful enough to swing quite 
large propellers and therefore little consideration was given by members to the 
possibility of using gearing.

The Club’s usual flying site is a basement that would permit a flying 
circle only 13 ft. in diameter, with 8 ft. head room. Main leader and electric 
“pioneer”, Pat March, described one of his early epic flights with Demoiselle 
as rather hair-raising, ending up with a direct hit and total destruction of an 
overhead electric lamp bulb. Lengths of lines used vary from 5 ft. to 15 ft.

Some of the earliest models were built for speed. The earliest official 
record of the Club was 22 m.p.h. and the latest 43-5 m.p.h., with greater 
prospects in mind.

Experiments with elevator control within the Club using only up move­
ment has proved to be quite successful. Down movements of the elevators 
proved rather disastrous on the short lines in use. Some of the pilots built in a 
capability for using down elevator but an occasional prang has generally resulted. 
Normally the elevator movement is “up” only and a spring is used to return the 
elevator to neutral. Using this system, quite reasonable'aerobatics have been 
achieved including mild wingovers and occasional loops. As in Grantham (U.K.), 
members of the Tri-County Club have made many models from modified 
rubber-powerd kits. On biplanes, monofilament bracing is used. This is installed 
somewhat slack, then tightened by heat from a cigarette or soldering iron. Ten­
sion is tested by plucking the wire and adjusting until all the wires of similar 
length produce a similar note.

The Club has a number of drawings of original designs for the use of 
members, including simple sheet models, sport models, and relatively advanced 
scale designs. Voltswagon (shown in plan form, page 24) is representative of 
the type of model used by the Club. It is a most versatile design and has been
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used as a trainer, motor test bed, carrier landing experimental model, banner and 
glider tug and “blind flyer” (using landing lights in the dark). Smallest Club 
model is a speedster with only 4 in. wingspan! It flew at 19 m.p.h. on 2 ft. lines 
powered by a Mabuchi ST.02 motor turning a 1£ in. x 1 in. propeller.

P r o t o t y p e  f o r  c o m m e r c i a l  
m o d e l  a t  le f t  u ses  sp ec ia l  
m o t o r  d r i v in g  d u c te d  fan  a t  
28,000 r .p .m .  S p a n  is 20 in., 
co u ld  b e  m a d e  t o  w e ig h  4 o z .  

t o t a l .

P a t  M a r c h  a n d  c o m p l e t e d  
G a la x y ,  a  t r i u m p h  o f  
l i g h tw e ig h t  d e s ig n  a n d  
e n t e r p r i s e  w h ic h  sh o u ld  
lo o k  g r e a t  w h e n  flown o n  

la r g e  ra d iu s .

S t r u c t u r e  o f  P a t  M a r c h ’s 
L o c k h e e d  C-Sa G a la x y  w i th  
d u c t e d  fan  u n i t  o n  b e n c h  
sh o w s  w h a t  c a n  b e  d o n e .  
L o o k  c lo se ly — t h e r e ’s a  Spit* 
f i re  t o  t h e  s a m e  sca le  o n  t h e  

c e n t r e  s e c t io n !
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DUCTED FAN DESIGNS _i_ I ' ' '  ' ' I i I
SCALE

Moulded Shroud

Jet - 2·ό" Dio.
Static Thrust 1.8 oz.
Blade Width 0.75" Const. 
Number Blades 2

JET STREAK' FAN

Note: Dias, at fan exit and

of hardwood, glued with epoxy 4 motors used in series operated by
O .D . -  2*00" 55 volt well smoothed D *C. supply

Hub Dia. -  I· 12" Max.
Pitch - 2"
Design Speed -  22500 r.p.m. 'C 5 -A ' FAN

The largest model is a scale Lockheed Galaxy spanning 56 in. (£ in. to 
1 in. scale). The model weighs about 1 \  lb., flies on four FT-26D motors turning 
ducted fan impellers in scale pods. The motors are connected in series and take a 
current of 2 amperes at 50 volts, to fly at 35 m.p.h. Three other ducted fan designs 
were flown, one was put into production by the Kenner Products Company.



O r ig i n a l  P a t  M a r c h  p y lo n  h e a d  a t  le f t ,  c o m p a r e s  
w i t h  t h e  d e v e l o p m e n t  s k e t c h e d  o p p o s i t e .
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Smaller faster motors than the 
FT-36D have also been extensively 
used but are not considered by the 
Club to be so satisfactory. The Club is 
now using gearing. One example is an 
FT-26D with 2 : 1 gearing turning a 
4-23 in. diam. x 4-23 in. pitch propeller 
at 12,000 r.p.m. This should provide 
peak efficiency at 45 m.p.h. with con­
siderably more power available than 
the with FT-36D.

The general trend within the Tri-County’s Club in the U.S.A. appears 
then to be emphasis on larger motors with gearing, few extension shafts, and 
short lines dictated by lack of flying space. Elevator control is used and ducted 
fan models flying on multi-strand lines no longer than 7 ft. Pylons are high 
enough to allow the power lines to slope down to the model at approximately 
18 degrees or approximately 2 : 6 slope.

The original pylon used by the Club was constructed in 1966 and has 
been in use ever since. The pylon head was built using a piece of Plexiglas 
(“Perspex”) shaped by hand drill and file. The head was fitted to a wooden beam 
screwed into a base (see Fig. 3). A second far simpler head since successfully 
used by the Club is that shown in Fig. 4. Both of these heads incorporate pro­
vision for elevator control; the nylon or Dacron control line is connected to a 
spring (or rubber) loaded self-centreing “up only” elevator in the model, it 
passes down through the centre tube or eyelet which forms part of the head and 
through screw eye in the wooden base, and from there close to the ground to 
the outside of the flying circle where the line is finally held down by a piece of 
styrene card and then up to the pilot’s hand. This simple system of control 
appears to be quite efficient and provides a certain amount of “fed” for the 
pilot.

A hint from Pat March to readers is to take note of the identification 
numbers when purchasing these Mabuchi motors as they are of definite signi­
ficance. For example, the Mabuchi FT-36D 22120: the first two digits after the 
“D” indicate the wire size in hundredths of a millimetre, and the following 
digits shown the number of turns of wire per pole. His favourite motors, I n  
addition to the large FT-36D 22120 and 27110, are the FT-26D 2675 and the 
smaller FT-16D 18110. He warns that there are at least two different versions 
of each of these motors indistinguishable by inspection, but the lower-powered 
versions are quite worthless for aeroplane flying. The only test is by using an 
ammeter.

Pat also advises readers who intend using slot car push-button hand 
controllers to disconnect the “brake” feature, as this is undesirable in these 
flying models. Pat has also produced equations for calculating the best gears to 
use, most efficient prop sizes, etc.

Back again this side of the “pond” to look at the activities of a keen set of 
electric flyers, members of the Bristol Bulldogs M.A.C. who all work for the 
British Aircraft Corporation wind tunnel department.
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SLIPRINGS: 
LARGE EYELETS

NSULATING SPACER 
b BEARING

BRUSH HOLDER: 
FIBRE OR PLASTIC

LIGHT NYLON 
OR DACRON

HARD BRASS WIRE 
NOTE

WINGTIP TERMINALS 
SNAP INTO WIRE LUGS

$|LK ELEVATOR DETAIL

HINGE 
-=zzzzzzz2zz

HOLE 
T  DIA. J 
APPROXi

LIGHT SPRING OR 
RUBBER BAND

WIRES TO POWER SUPPLY 
b THROTTLE BRUSH DETAIL

TOP VIEW

USE SQUARE NUT- 
CORNERS DIG IN b 
HOLD POST SECURE

STYRENE CARD 
TAPED TO FLOOR 
OUTSIDE CIRCLE

2FT. POST 
I TIMBER

LARGE 
WASHER

-U" MIN. WEIGHTED 
PLYWOOD BASE 
AT LEAST 18" SQUARE

TO PILOTS 
HAND

EYELET
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T h e  V o l t s w a g o n ,  a s  p u b ­
li sh ed  by  A m e r i c a n  A i r ­
c r a f t  M o d e l e r  is an  
a t t r a c t i v e  s p o r t s  d e s ig n  
f o r  d i r e c t  d r i v e ,  p lan  

o p p o s i t e .

E n g in e  r o o m  in t h e  V o l t s ­
w a g o n  o p e n e d  t o  r e v e a l  
t h e  FT-36D m o t o r .  M o d e l  
w o u ld  a lso  p e r f o r m  w e ll  
o n  t h e  S lo t  C a r  FT  26D 
U n i t s  k n o w n  a s :  M u r a  
G r o u p  20, C h a m p i o n  B lack  
P o w e r  o r  B ig  C h ie f  o r  t h e  
R ik o b o m b ,  d e p e n d in g  on 

l in e  r a d iu s .

These enthusiasts have been developing electric flying over the past twelve 
months and are adopting techniques very similar to those employed by the 
Grantham boys. The pylon they use is made almost entirely from Meccano parts. 
Using a similar idea to that shown in the Control line Manual, the Club have 
constructed a small “joystick” unit which incorporates a very useful line trimming 
device and a throttle lever controller based on electric train principle which can 
be pushed past a neutral position to provide reverse thrust for S.T.O.L. (Gran­
tham members have used a similar idea employing a redundant full-size glider 
control column, but now prefer to just pull the end of the tether by hand using 
the idea devised by Pat March in the U.S.A.)

The “Bulldogs” use an assortment of transformers producing up to 
40 volts (open circuit) at the controller which gives 12 volts at the motor on full 
throttle. The Club favours Rikowhip motors and Cox 3 in. X 1£ in. propellers 
producing 2 oz. thrust on 12 volts, giving a model of 2 to 3 oz. weight quite a 
reasonable performance.

Pioneer of the group, Roger Redman, started by flying models in his 
lounge on 4 ft. lines using 34 g shellaced copper wire where 25 volts (open 
circuit) at the controller gave 10 to 12 volts at the motor.
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Several of his friends became very interested, one of them started building 
an additional pylon. To the relief of their wives, flying sessions moved from their 
dwellings into the B.A.C. Filton canteen. First flights in the canteen were on 
10 ft. radius lines of 30 g. wire using 40 volts supply giving 12 volts at the model. 
Control and performance were very good.

The emphasis with this Club is speed and elevator control. A particularly 
attractive sports design (No. 9—top right in the photograph) incorporating 
elevator control, flies rock-steady at 30 m.p.h. at ground level, or climbs to 
almost 8 ft. altitude with just a gentle touch of the stick. Low-speed performance
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O p p o s i t e :  d i a g r a m s  and
p h o t o s  o f  t h e  c o n t r o l  an d  
p y lo n  h e a d  u sed  by  B r i s to l  
B u l ld o g s .  S in g le  p o i n t  lead -  
o u t  f o r  c o n t r o l  w i r e s  is c o n ­
s i d e r e d  e s s e n t i a l .  J o y s t i c k  has 
e l e c t r i c  t r a i n  “ t h r o t t l e ”  c o n ­
t r o l  a n d  is t e n s i o n e d  t o  “ U p ” 

e l e v a t o r  p o s i t i o n .

B r i s to l  B u l ld o g ’s m o d e l s  N o .  8 
(o n  le f t)  a  fly ing  t e s t  b ed  fo r  
j u s t  a b o u t  e v e r y t h in g ,  N o .  5 
s p e e d  m o d e l  f o r  R .T .P . o n ly ,  
n o  e l e v a t o r  c o n t r o l ,  N o .  9 a  
s p o r t / r a c e r .  N o .  10 (o n  r ig h t ) ,
N o .  15 w i t h  t r i k e  U /C ,  N o .  18 
t h e  t a i l e d  d e l t a  w i t h  t r i k e  

U /C .

of this model is good—as low as 10 m.p.h. using a fair amount of power and quite 
a lot of up elevator, but it has a vicious stall.

Another of Roger’s electroplanes (No. 10—bottom right in the photograph) 
has a built-up plank wing with end-plates, coupled elevators and flaps, symmetri­
cal wing section and 60 sq. in. wing area with \  chord tail moment. This model 
is very responsive on 10 ft. lines, but although it will fly on 15 ft. lines with 
voltage stepped up, control is a bit vague at low speeds or high altitude.

A neat little 16 in. span tricycle undercarriage design by Roger (upper 
left in the photograph) is No. 15. This model weighs 3 oz. and has a 50 sq. in. 
wing. The model originally incorporated a retractable undercarriage, but this 
was only partially successful. The propeller is fitted to an alloy extension which 
is fitted to the motor shaft using a grub screw.

A “hot” speed design by Roger using a drop off dolly has clocked 35 m.p.h. 
on a modified Scalextric motor in Roger’s lounge. Tailplane incidence is adjust­
able by using a dowel swivel. This model has great speed potential with its drop 
off dolly undercarriage and could surely top the “forties” if given a better motor 
such as a Rikowhip 1015 (ball race) or a Riko Wildcat 1016 (ball race).

The Bulldogs are limited to 20 ft. radius lines "at present. They are 
concentrating on Scale and Stunt designs, one model has performed successful 
loops on 12 ft. lines with a 70 sq. in. wing, using direct drive.

It is difficult to make the choice of an “ideal” motor. Undoubtedly the 
FT-36D (marketed by Revell, Cox, and others under various trade names) is a 
very good choice with its ability to swing a comparatively large propeller without 
the necessity for gearing, however, they are not easily obtainable. The Rikowhip 
R1015 (ball race) motor is good and will perform quite well with or without 
gearing, but in my experience the Riko Wildcat R 1016 is the best bet. Having 
compared the ’Whip and Wildcat in Grantham we found that the Whip per­
formed marginally on 40 ft. lines using a 48 volt power source (12 volt car
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Covering, Jop. Tissue + 2 Cools Thin Dope + 2 Very Thin Coots 
Humbroi Enomel. Elevator Hinge -  Thin Polythene τ Evoslik

R o g e r  R e d m a n ’s s p o r t  flying d e s ig n  a b o v e ,  a n d  
a t  r i g h t — his s p e e d  m o d e l  w i t h  t a k e - o f f  d o l ly .  
H a s  a  S c a l e x t r i c  m o t o r ,  4 X 2 in . b a ls a  p ro p ,  

b e s t  s p e e d  35 m .p .h .

batteries in series), whilst the Wildcat, on similar length lines, gives the impression 
that it has far more “to give”, however, the “ Cat” is no longer imported.

No doubt the next year or so will see great advances in this form of 
modelling, who knows, maybe one day electric round-the-pole flying will be 
given equal priority to all other events at the N ats!

Left,  t h e  D e l t a  N o .  18 s t a r t e d  
life t a i l l e s s  b u t  t h e  d e g r e e  o f  
e l e v a t o r  r e q u i r e d  k e p t  CL 
d o w n  a n d  r e s t r i c t e d  a l t i t u d e .  
T h e  t a i l p l a n e  w as  a d d e d  o n  a  
lo n g  m o m e n t  a r m  a n d  p e r ­
f o r m a n c e  is v e ry  g o o d .  T h e  
p h o t o  s h o w s  i t  b e t w e e n  
m o d i f i c a t i o n s .  O t h e r s  a r e  t h e  
flying t e s t  b ed  a t  b o t t o m  
r i g h t  a n d  a b o v e ,  a  m o d e l  w i th  

c o u p le d  e l e v a t o r s  a n d  flaps.
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MODEL AIRPLANE NEWS
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MODEL AIRPLANE NEWS
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ADDING REALISM TO RC SCALE MODELS

by Dave Platt

Y V T h e n  we construct a scale model we are attempting to reproduce a subject 
V* airplane in a miniature, but otherwise identical form. To do this, we scale 

all the dimensions down by the same factor and this guarantees that our model 
will be a recognisable facsimile of the design of that subject.

If we now attend carefully to the colour layout and markings of the chosen 
subject, our model takes on the appearance of that airplane in a more particular 
way and we now also have the purpose of the subject.

At this point most builders stop, believing the model to be finished. It 
isn’t. One vital ingredient is missing: one that is more important to the final 
effectiveness of the model than purpose or minor niceties of design.

This ingredient is character. If  we forget this, our models will always be 
just that—nice models; nothing more. We must somehow capture the air, the 
dignity, the very soul of this proud machine that flies or stands on a runway like 
it is King of the Universe.

Sounds a bit romantic ? Well, I’d have to admit that it does. But if we 
can at least be aware of this mysterious something that radiates or exudes from 
an airplane, we are on the road to creating a work of art that transcends the 
model and becomes a true replica.

I’m going to assume that the modeller can design, build and paint his 
model in the correct colour scheme; so let’s forget about these aspects for a 
while and discuss how we might inject the character we’ve spoken about.



AEROMODELLER ANNUAL 35

An airplane is a tool. I t’s a tool for doing a specific job. That job may be 
to carry passengers or its owner from A to B—in this case it’s a vehicle of trans­
port, like a car. Or the job could be to destroy—to drop bombs, shoot up or 
shoot down the enemy’s tools. Because an airplane is a tool it is subject to the 
same treatment as any other tool: a whole lot of abuse and a whole little of 
respect. I t’s called upon to do its designed job (and more than it was designed 
for) with unfailing willingness and reliability, coupled with the barest minimum 
of essential care and maintenance. Let’s itemise some of the effects that this love 
and attention have on the appearance of an airplane and also some other inevitable 
effects that are not man-made.

I ’ve written them in order of importance:
1. Colour perspective.
2. Usage.
3. Mechanical.
4. Weather.
In a minute we’ll take these items one by one and discuss each more fully. 

But first, did you notice something about this list ? The adding of realistic effects 
to a model is commonly known as “Weathering” . Yet, this guy wants us to 
believe that not only is weather just one of four major factors affecting airplanes, 
it’s the least in importance!

How come ?
Let’s take each item now and the answer to this, and a whole lot more, 

shall be revealed.
O p p o s i t e ,  D a v e  P l a t t ’s f i r s t  D o u g la s  SB D  D a u n t le s s  t a k e s  off  a t  R.A.F. U p w o o d
d u r i n g  a n  S.M .A.E . A ll -S ca le  m e e t in g .  N o t e  t h e  d e f lec ted  flaps, u n d e r c a r r i a g e
a b o u t  t o  r e t r a c t ,  p a i n t e d  m a r k s  o n  u n d e r s u r f a c e  t o  s i m u l a t e  full s i z e  u sag e .
B e lo w  le f t ,  a f t e r  e m i g r a t i n g  t o  t h e  U .S .A . ,  D a v e  m a d e  a n o t h e r  D a u n t le s s ,  h e r e ’s
t h e  c o c k p i t  a r e a  a n d  a t  r i g h t  is h is  s u b s e q u e n t  F o c k e -W u l f  F W  190, e a c h  fu lly  

e q u ip p e d  w i th  d u m m y  i n s t r u m e n t s  a n d  p i l o t  (D ic k  S to u f f e r  p h o to s ) .
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L ef t :  D a v e  P l a t t s ’ f i r s t  D a u n t ­
less  s h o w s  t h e  p a n e l  m a r k in g s  
o n  w in g  su r f a c e ,  scuffed  w in g  
r o o t  a r e a  a n d  t h e  a i r c r e w  in 
t h e  c o c k p i t s .  P e r f o r a t e d  flaps 

s p l i t  t o  a c t  a s  d iv e  b r a k e s .

O p p o s i t e ,  a n o t h e r  v ie w  o f  t h e  
D a u n t le s s  a t  R.A.F. H u l la -  
v in g to n ,  w i t h  flaps d e p r e s s e d  
f o r  t a k e  o f f  a n d  t h e  p i l o t  
s e e k in g  a  c l e a r  p a s s a g e  t o  
s t a r t  u p  a n d  t a x i !  V a r i a t i o n  
o f  c o l o u r  e f fec t  a d d s  c o n ­

s i d e r a b ly  t o  t h e  r e a l i s m .

Colour perspective
Stand by a tree. Look at it and we see that the bark is brown and the 

leaves are green, basically, but there are many shades of each. Now move away 
100 yards and look again. Right away, the varied shades have disappeared and 
the trunk is plain brown, the leaves plain green.

Move another quarter-mile and we now see much more even colour 
throughout—brown seems less brown and green less green. Matter of fact, it 
would be difficult to tell just what colour a tree is at this distance if we didn’t 
already know so well that it’s brown and green.

Move away again—now the tree is on the horizon a mile-and-a-half 
away. The colour of this tree is now a medium grey all over with no colour 
distinctions.

This effect is known as colour perspective. It happens because the air we 
look through is neither as clean nor as transparent as we think. Between our 
eyes and the tree, there was airborne dust in untold quantities. And dust is grey.

What difference does this make to our scale model ? Consider this; looking 
at a one-eighth full size model from 10 ft. is the same as looking at the real plane 
from 80 ft. away, right ? Wrong! It’s wrong because when we looked at the big 
one, there was eight times as much atmosphere between our eyes and the real 
plane as there was between our eyes and the model. This had the effect of toning- 
down the colours on the real plane more than those on the model.

We must compensate for this. We do it by giving the model an even and 
very light spray-coat of medium-grey after the colour scheme is completed and 
all markings are on. The coat should cover all surfaces including the glass areas.

I gave colour-perspective first place on my list because it is the most 
inevitable. Even a model of a so-called “factory-fresh” and unused airplane is 
subject to this universal law.

(Having mentioned the words “factory fresh” let’s explode another myth. 
Many times a builder of a glossy scale model will excuse himself by falling back 
on the theory that his model represents a “factory-fresh” airplane. So how, one 
asks, did it get Squadron markings and crest, and a victory tally ?)
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Usage
Chronologically, the next appearance changes to a full-size ’plane are 

caused by usage. We can sub-divide this category into these major items:
(ia) Dirt and grime.
(b) Paint chippings and scratches.
(c) Oil and fuel stains.
(<d) Bums.
(e) Damage.
(a) Is best represented by careful and very soft sprays of dark (charcoal) 

grey on the completed model. Remember here that dirt normally follows the line- 
of-flight. Thus, it will form behind protuberances on the aircraft and diminish 
as the distance from the protuberance increases. Panels of slightly unequal levels, 
e.g. along wing, stab and fuselage sheeting joints, also show the effect to a lesser 
extent, especially those opposed to the line-of-flight.

(b) Simulate paint chipping and scratches with silver paint on a small 
stiff-haired brush that has been scrubbed on a piece of scrap paper until almost 
dry. Then jab the brush on the model to leave irregularly shaped wear marks.

These marks most commonly occur at the places where the crew enter 
the plane and where mechanics perform routine work. Fuel fillers, ammunition 
storage areas and inspection hatches or panels gather wear of this kind in an 
unbelievably short time in use—especially military use, where a proud owner is 
not around to moan about the least mark! I have personally examined a fighter 
which was withdrawn from service after six weeks service; it had precious little 
paint on the wing roots.

(c) Oil and fuel stains are best applied by rubbing the model at the 
appropriate places with some staining agent on a soft cheesecloth.

(d) Bums form around and behind exhaust pipes. Soot from the exhaust 
often marks an aircraft for several feet. At the Kansas Nats 1968 we examined 
Lockheed P2V’s with exhaust marks that were very prominent and reached the 
trailing edge of the wing. Use near-black or fawn, apply by spray.

Before applying such marks, find out whether burns of this kind are 
characteristic of the type of plane: Skyraiders always mark, Spitfires seldom do.

This brings up an important point. Study as many photos as possible of
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your chosen subject. Look “through” the jazzy schemes and study the usage- 
marks, noting which ones seem to occur consistently. Concentrate on these parts 
of your model.

(e) Damage, of course, can happen anywhere and to any degree. This is 
impossible to detail. Just use your imagination.

Mechanical
Mechanical causes of significant appearance changes can be broken down 

as:
(a) Repairs.
(b) Holes (bullet and otherwise).
(a) Repairs to an aircraft typically take the forms of patches in damaged 

metal or fabric. Very often, patches in metal structure have fresh paint applied 
which shows as a sharply contrasting colour even when the colours are “the 
same” . Patches in fabric may have the same treatment, or can be painted in red 
primary-dope which often is left just this way. It is not uncommon to encounter 
airplanes with dozens of such red patches in wartime.

(b) Imagine this situation: Someone decided to add some device or other 
on to an airplane and goes ahead and bolts it in place. Later, it is decided to 
remove the gadget. Do you think that they then bother to fill in the holes after 
removing it ? NOT likely! On a trip to the Smithsonian I noticed this on a few 
aircraft. Here again, use your imagination—but don’t over-do it.

T h e  a t m o s p h e r e  o f  r e a l i s m  in t h i s  lo n g  fo cu s  s h o t  by  D ick  S to u f f e r  is h e lp e d  by  t h e  
s l ig h t ly  d r o o p e d  w in g  flap a n d  t h e  a i l e r o n  s h r o u d .  T h is  m o d e l  su f fe re d  f r o m  u n d e r ­
c a r r i a g e  d i f f icu l t ie s  b u t  r e m a i n s  o n e  o f  D a v e ’s f a v o u r i t e s  a n d  h a s  s in c e  a p p e a r e d  
in o t h e r  c o lo u r s  t o  s h o w  t h a t  l ik e  t h e  D a u n t le s s ,  D a v e  h a s  no  o b j e c t io n s  t o  m a k in g  

m o r e  t h a n  o n e  o f  t h e  s a m e  su b je c t .
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Weather
So finally we come to weathering. I say finally, because the other things 

described previously have a rapid effect on the appearance of an airplane, whereas 
weathering takes time. Even then, the effects are subtle and a good deal of caution 
is necessary here.

(a) Fading.
(b) Cracking and peeling.
(c) Rust and other corrosion.
Fading. All paints fade in time. Under certain conditions, such as con­

tinued exposure to strong sunlight, fading to a noticeable extent can happen in 
two months.

I simulate fading with a very light or pale grey sprayed from a distance 
and in merging formation. The upper surface of the wings and stab and top of 
the fuselage fade more rapidly than the sides of the fuselage and the fin; the 
whole undersurface scarcely at all.

Cracking and peeling are best done by flaking off the odd area of paint with 
a knife. Here’s another trick which I have used: after spraying the colour dope 
and before it has a chance to cure properly and become fuelproof, rub in some 
fuel on a rag. The paint will lift and flake off.

Rust is easy. Simply buy a pot of rust enamel from the hobby shop (sold 
for model railroad use) and paint it on. Don’t use too much—tatty and beaten 
airplanes may be, but rusty they aren’t. The odd spot here and there is all you 
need.

Tools
To finish up with, a short paragraph about the “tools of the trade” .
Really, apart from masking tape and some more of the usual stuff found 

in any modeller’s workshop, there is only one tool. This is an airbrush. A really 
good airbrush. The type of “airbrush” that has a hole which you block with your 
forefinger to spray, then release to stop, is fine for plastic models but will not do 
for really intricate detail.

Also, an airbrush with a vertical paint nozzle which is raised or lowered 
relative to the horizontal air nozzle in order to control the paint flow is no good 
either because we have to stop spraying in order to alter the setting. What wTe 
need is an airbrush which has a trigger that is controllable by a screw, so that 
we can adjust the flow for more or less paint while spraying. It should be possible 
to adjust the spray down to the point where a jk in. diameter “mottle” can be 
sprayed from a distance of 3 in. or so, and take several seconds to form.

These simple tests w-ill ensure that you get the right kind of airbrush; one 
that will serve you for all work. Such brushes are not cheap—mine cost nearly 
£ 4 0  without the compressor.

The compressor should be fitted with a water trap, or you will be for ever 
blowing out the water which forms when air is compressed. Usually, high 
humidity conditions and/or small nozzle openings aggravate this problem.

As with any new experience area of modelling mistakes will be made, and 
first results are far from good. But persistence will pay off. Best of luck and here’s 
to more realistic scale models!

(.Reprinted by courtesy of the District of Columbia Radio Control Club, Inc., from 
the 12 th Annual DC IRC Symposium.)
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MODELLI
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MODELLISTiCA
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MODELE MAGAZINE
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FLYING MODELS
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AM ERICAN  AIRCRAFT MODELER
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STABBEN" -  SWEDEN
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AMERICAN AIRCRAFT MODELER
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THE STRENGTH OF BALSA

C ome years ago Solarbo Ltd. produced some test figures on the strength of 
^  balsa wood. These data were related only to balsa density, and not to type 
of cut, etc. (Table I). Also balsa, not being a strictly homogeneous material, is 
liable to suffer density and strength variations throughout any particular specimen 
piece. Hence the figures can be quoted only as nominal “average” performance, 
but since the majority of sheet and strip sizes cut by the various mills is graded 
only by density, they can be used to calculate the average strengths of typical 
stock sizes of wood.

Ignoring side issues (like the type of cut), the strength of balsa is obviously 
related to its density. Thus, heavy balsa is the strongest and 12 lb. density grade 
is a good, medium-hard grade suitable for most structural purposes. 14-lb. balsa, 
the heaviest of the test samples, is equivalent to “hard” stock. Identification of 
balsa “grade” and balsa density is summarised in Table II, these figures being 
based on published data of weights of balsa sheet.

If  we take hard balsa as normally the heaviest grade used for model 
aircraft work and consider that the mechanical properties of this grade are 100%, 
the respective strengths of lighter grades as shown by the test data in Table I 
can be plotted in the form of a simple graph (Fig. 1). From this graph it is easy 
to make quick comparisons of the strength values of different grades of balsa. 
We find, for instance, that for half the bending strength the corresponding balsa 
density is about 9 lb. per cu. ft.—not one-half of 14 lb. =  7 lb. per cube. Thus,

Table 1. S T R E N G T H  O F  BALSA (S O L A R B O  LTD .)

Species
Weight: 
lb. per 
cu. ft.

Modulus of 
rupture 
(binding 
strength)

Modulus of 
elasticity 
(stiffness)

Compression 
parallel 
to grain

Cleavage

Balsa 5 720 163,400 464 29
Balsa 9 2,160 456,000 1,095 49
Balsa 14 4,176 800,000 1,740 72
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Table II. C L A S S IF IC A T IO N  O F  BALSA GRADES
(Aeromodeller Annual 1954-55)

Balsa density 
(Ib./cu. ft.) Grade

6 Very light (soft)
8 Light

10 Light medium
12 Medium
14 Medium-hard
16 Hard

if  the initial test figures are accepted as accurate, the strength of balsa wood is 
not directly proportional to its density. Similarly for stiffness, strength in com­
pression and strength in shear.

Now it is quite easy to analyse these curves and give the results in the 
form of a simple formula. The most direct way to do this is to find the relative 
strength of balsa as affected by its density. The results work out as follows:

Strength in bending: 

Stiffness:
relative strength =  9-5 x density—35

relative stiffness =  8-75 x density—23

Compression (resistance to):
relative strength =  7-6 x density—6

Strength in shear:
relative strength =  6-7 x density+ 6

These formulae are very easy to work out and provide a means of estimat­
ing the relative strength values of different sizes of wood used as stressed 
members in an airframe. For example, longerons require a high degree of stiffness; 
good strength in bending if they have to be bent into curved shape in forming the 
fuselage sides; and good compressive strength to take the tension of the motor 
in a rubber model fuselage. All spars obviously require a high bending strength. 
Ribs and spacers require to be stiff. Admittedly some of these factors are greatly 
affected by the type of cut, quarter-grained stock being particularly excellent for 
ribs because of its inherent stiffness. Thus, comparative figures based on "the 
original test figures can apply only to similar cuts of wood.

Now if these data are correct, bending strength varies at a greater rate 
than density (roughly 20% as against 15%). In other words the strength : weight 
ratio, as regards strength in bending, increases with increasing density. A com­
plete set of figures are calculated out in Table III (or could be read off the original 
graph). Thus, if a 14-lb. density spar was just man enough for a particular job, 
replacing it with strip cut from 10-lb. stock would require nearly twice the 
cross-section to do the same duty, with an appreciably greater total weight.

Similarly with stiffness. Here again strength : weight ratio tends to in­
crease with increasing density, so there is weight to be saved using heavier grade 
wood—but only if rib thickness is cut down at the same time to reduce wood 
volume, in a practical design problem. This implies, in fact, that for similar
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stiffness at the same total weight, thin rib sheet of higher density is preferable 
to softer, thicker sheet. Just selecting light wood for ribs does not, in other words, 
automatically guarantee the most economic structure.

As regards strength in compression, the strength : weight ratio remains 
about the same throughout the density range. For resistance to shearing loads, 
the strength : weight ratio tends slightly to decrease with increasing density. 
These differences are probably too small to have any practical significance.

Undoubtedly the main lesson to be learnt from such a simple analysis is 
that hard balsa should always be used for spars and other highly stressed members 
subject to bending loads. I f  properly used this can result in a lighter overall 
structure, simply because you can afford to cut down the cross-section slightly 
for the same strength. There are other equally interesting conclusions which can 
be drawn by working out some practical examples fitted into the simple formulae 
given. After all, the structural design of any aeroplane, model or full size, is 
usually the most important feature in the long run.

Table III
S T R E N G T H  IN  B E N D IN G

Table IV 
STIFFNESS

Balsa density 
(Ib./cu. ft.)

Pressure
strength

6 22
8 41

10 60
12 80
14 100
16 120

Balsa density 
(Ib./cu. ft.)

Pressure
strength

6 29-5
8 47

10 64-5
17 82
14 100
16 117

Table V
S T R E N G T H  IN  C O M P RESSIO N  

(parallel to grain)

Table VI
S T R E N G T H  IN SHEAR

Balsa density 
(Ib./cu. ft.)

Pressure
strength

6 40
8 55

10 70
12 85
14 100
16 115

Balsa density 
(Ib./cu. ft.)

Pressure
strength

6 46
8 60

10 73
17 86
14 - ' 100
16 113
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SPORT MODELISMO
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SKRZYDLATA POLSKA -  POLAND



54 AEROMODELLER ANNUAL

"STA33EN" SWEDEN
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LA MANICA A VENTO" VARESE - ITALY
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"THERMAL" ST. ALBANS



AEROMODELLER ANNUAL 57

C A N A D IA N  M ODEL AIRCRAFT
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MODELE -  FRANCE
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MODELLEZES
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AUSTROFLUG
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W IN G S OF THE FATHERLAND
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THE CENTRE OF PRESSURE
by J. G. Langford, New Zealand

T_Tow often do we read in constructional articles and kit-building instructions 
^  for free-flight models: “Before flight balance model at the point shown and 

test glide. I f  nose-heavy put packing under trailing edge of tailplane.” Now this 
method of initial trimming is common knowledge to most of us, but to a large 
number there is only an obscure connection between the balance point (centre 
of gravity) and the tailplane incidence. The connecting link is, of course, the 
centre of lift, or, as it is more usually stated, the centre of pressure.

Balance a poker horizontally on one finger. Balance will only occur at one 
point, when the finger is placed under the centre of gravity of the poker. Move 
the finger noticeably either way and one end or the other of the poker will fall. 
The finger can be likened to the centre of pressure of our lifting surfaces and 
this position occurs longitudinally in our model where there is an aerodynamic 
concentration of the lift forces of the combined wing and tailplane surfaces.

Most models are designed to glide with their fuselage attitudes within a 
few degrees either way of the horizontal, and to do so it is obvious, from our 
poker example, that a force arrangement with the C.P. vertically, or nearly 
vertically in line with the C.G. should maintain this attitude in the glide. The 
ideal arrangement, used on piloted aircraft is to have the C.P. nominally above 
the C.G., but this set-up is too “knife-edged” for models unless we have some 
method of elevator control to re-trim the machine from frequent changes of 
attitude. For our purpose it is necessary to have the C.G. slightly ahead of the 
C.P. so that in the event of disturbance or loss of speed the model will tend to 
drop its nose, and dive slightly to regain a stable attitude. This is most essential 
in passing from powered to gliding flight when the thrust disappears, speed drops 
suddenly and the model would normally stall without some built-in method of 
increasing speed and lift.

Now, like the C.G., the term C.P. is often used loosely to define the fore 
and aft position of the lift point of a surface, or a combination of surfaces. In 
actual fact, of course, it can be defined as an exact point, and assuming our 
lifting areas to be symmetrically disposed about our fore and aft centre line, it is 
obvious that it will also lie on this centre line. This point is called the neutral 
point (Fig. 2).

If a model has a warped wing the lift on one side will exceed the lift on 
the other, and the neutral point will consequently be displaced towards the side 
giving the most lift. We can again see here our old friend the unbalanced poker, 
and it is this displacement which causes the model to bank (Fig. 3).

Unbalanced
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In the case of a simple rectangular wing of say Clark Y section the C.P. 
lies roughly one-third back from the leading edge when the wing is at an angle 
of attack of 4°. If the angle of attack increases the C.P. moves forward, and when 
it decreases (high speed) the C.P. moves backward. This characteristic is, in a 
way, unfortunate for us, since, should our model be flying in a nose up, partially 
stalled condition, nothing could be better for it than a sharp rearward movement 
of the lift point to behind the C.G. restoring it to a level attitude. The reverse 
happens, however, tending to make matters still worse. However, in practice, the 
lifting moment of our tailplane is normally sufficient to damp out the worst of 
these changes in attack angles.

Until fairly recently it was considered that the sole function of a tailplane 
should be to stabilise the model against fore and aft disturbances. The tailplane 
was therefore of a symetrical streamlined section and rigged to fly at 0° angle of 
attack, giving no lift. In other words, it merely held the main plane “in the 
groove” at, say, 4° attack. I f  you look at old-time glider plans you will see in 
most cases that the balance point is roughly one-third back from the main plane 
leading edge since the main plane was normally the only lifting surface.

However, times have changed, and now our tailplane often lifts as well. 
This means that the C.P. is now a resultant force from wing and tail, and the 
more lift the tail is designed to give the farther back moves the total reaction. 
Thus, generally speaking, the larger the tailplane the farther back goes the C.P. 
and thus the C.G. This is particularly noticeable on power duration designs with 
large tailplanes where the C.P. can be anything between 50-100% from the wing 
leading edge (Fig. 4).

What we must remember is that although the balance point on a design 
may seem a long way back, the C.P. is always a little farther back still.

We can now see that if we have built our model to a proven plan with the 
tail and wing incidences correct, and the model balancing where indicated, a 
good glide should result showing that our C.G. and C.P. are in their right places. 
Usually slight inaccuracies have crept into our incidence setting, however, giving 
us a C.P. too far forward or rearward of our C.G. If  a model shows a stalling 
tendency on gliding our C.P. is too far forward, and to bring it back we increase 
the lift on the tailplane by packing the leading edge. It must be emphasised that 
this method can only be used for trimming out small inaccuracies. I f  used to 
extremes we shall reduce or increase the angle of attack of our wing on which 
we rely for most of our lift, to a point where it is operating at very inefficient 
lift/drag ratios, and induce unpleasant stability characteristics. Therefore, if your 
model needs packing to a point where the wing-tail incidences differ much from 
2-4 always move your C.G. position first by weight adjustments or ballast.

In conclusion, unless you fully understand what you are aiming for, never 
be tempted into altering your hard-won glide stability to cure power-on troubles. 
Thrust line adjustments with your motor will take care of most of these.
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PART IDENTIFICATION A N D  GENERAL ARRANGEMENT DIAG RAM S

POLISH iocc EPITROCHOIDAL ENGINE DATA
by Julian Falecki

P A R T  ID E N T IF IC A T IO N
1. C ylinder
2. Piston
3. Front Plate
4. Back Plate
5. Crankshaft
6. Front Counterw eight &

drive plate
7. Rear Counterw eight
8. Gear (static)
9. Piston Seal

10. Spring
11.Inset
12. Bearing Sleeve
13. Spinner
14. Sp inner N u t
15. Shaft Key
16. Ro ller Bearing
17. Shaft Pin
18. C y linder Pin
19. Gear Pin
20. Assem bly Screw

21. Spacer
22. Spacer Pin
23. Exhaust Stub
24. C ow l
25. A irscoop
26. Fixing Plate
27. Carburetter Body
28. Throttle  Barrel
29. Throttle  Lever
30. Spray Nozzle
3 1. Fuel Inlet
32. Throttle  Stop Bolt
33. Stop Spring
34. Throttle  Rivet
35. Throttle  W asher
36. Needle valve bracket
37. Needle valve body
38. Needle valve sleeve
39. Needle valve
40. Fuel inlet
41. Lock nut

In 1964 w e  r e p r i n t e d  t h e  S W 9 2  f r o m  
“ S k r z y d l a t a  P o l s k a ”  a s  t h e  f i r s t  su ch  d e s ig n ,  
a n d  t h a t  m a g a z i n e  h a s  l a m e n t e d  t h a t  d e s p i t e  
d e s ig n  l e a d e r s h i p ,  P o la n d  fa i led  t o  t a k e  
c o m m e r c i a l  a d v a n ta g e .  M e a n w h i l e  t h e  
G r a u p n e r  N S U  W a n k e l  5 cc  u n i t  h a s  a p ­
p e a r e d ,  m a d e  in J a p a n  by  O S  a n d  n o w ,  t h e  
S W  992 u p d a t e d  10 cc  d e s ig n  a s  r e p r i n t e d  
h e r e .  I t  i n c o r p o r a t e s  a  t h r o t t l e ,  is b e t t e r  
b a la n c e d ,  h a s  b e t t e r  b e a r i n g  life a n d  is m o r e  
f lex ib le  t h a n  F a le c k i’s f i r s t  e n g in e .  P o w e r  
r a t i n g  is 1.7 b .h .p .  a t  15,000 r .p .m .  I t  d r i v e s  
a  12 X 6 in. p r o p ,  w e ig h s  a p p r o x i m a t e l y  
18 o z .  a n d  is d e s ig n e d  f o r  t h e  m o d e l  e n g in e e r .  
D o n ’t  a sk  us t o  c o n v e r t  t h e  m a t e r i a l  s p e c s — 
th e y  a r e  in  o r ig in a l  P o l i s h — b u t  e x p e r i e n c e d  
e n g i n e e r s  w ill  h a v e  n o  d i f f ic u l ty  in fo l lo w in g  
t h e  d a t a  f o r  t h e  41 d i f f e r e n t  p a r t s .
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A ll p a r t s  a r e  s h o w n  
w i t h  m e t r i c  d i m ­
e n s io n s  a n d  fin ish  
s t a n d a r d s .  A ll  m a t ­
e r i a l s  a r e  q u o t e d  
in o r i g in a l  P o l i sh  

sp e c i f i c a t io n s

holes ,
I Rqd.05

Note; Surface02O- 0.014 depth of carburization 0.8 - ! Hrc min. 58 Rr 100-120 KG/rrtm^ 
Centring holes allowed Permissible excentricity 0  3 and 0 C  in relation to 0 A  0.02

B e lo w :  H o m e  c o n ­
s t r u c t e d  r o t a r y
p i s to n  e n g in e  w i t h  
s e v e r a l  u n iq u e
f e a t u r e s  w a s  m a d e  
by J ,  H o w a r d  a n d  
d i s p la y e d  a t  S o u th  
C o a s t  R /C  ra l ly ,  
n o  n e w s  as  y e t  o f  
i t s  u se  in  a  m o d e l .

PART 1 CYLINDER

I Rqd. moteriol 45 Rr — 60  -  70 KG/mm^

or ZsP55 Hb = 240 - 280 KG/mm* 2

Generol (ordinor/) Finish (machining) to surface Micro 5 .
Note: With material 45 surface to be chromium hardened 0.15 - 0.25

TRANSM ISSIO N  GEARING  

Number of teeth * 21
Module I
Nominal angle of contact 20°
Coefficient of tooth height |
Displacement of tooth profile 0.43
Measurement across rollers 19.62
Diameter of roller 1.65

No. 2. PISTON
2

I Rqd. moterial 45 Rr = 60 -  70 KG/mm o
ZsP55 HB = 240 - 280 KG/mm General (ordinary) 
finish micro 7
Note: Axial ploy of Piston in Cylinder 5 - 1 0  
Edges of end face of teeth to be chamfered at 
surface micro 10 0.3/45° j
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In s id e  fa c e  o f  t h e  b a c k  
c o v e r  o n  t h e  G r a u p n e r -  
W a n k e l  s h o w s  e c c e n t r i c  
c r a n k s h a f t  lo b e  w h ic h  fo l ­
lo w s  o s c i l l a t i n g  p i s to n .

PART 9 PISTON SEAL-------- ----------  2
3 Rqd. material ZsP55 HB = 240-280 KG/mm

Note: Dimension A to be smaller than 
width of cylinder by 0,03 - 0,05

Dimension B should allow clearance 
of strip in cutouts of piston to be 

0,01 - 0,03

PART II INSERT

3 Rqd. material PA6 micro 5 
Note: make to fit tight 
in piston cut-out.
(dimension A)

When balancing remove material here

PART 16 ROLLER BEARING 
28 Rqd.

PART 30 SPRAY NOZZLE 

| Rqd. moterial 63 or 45 micro 5
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radius o i

PART 34 RIVET

-■θ·

established 
at assembly

I Rqd.material 15 micro 3 PART 35 WASHER

I Rqd. material PA6 micro 5

PART 17 PIN

PART 22 PIN 2 Rqd. b = 2, 5 Rqd.b- 1,5
material PA6 micro 4

5 Rqd. material D 65

I Rqd. material 45 „
Rr = 60 - 70 KG/mm

§§|
0,3/45°

ζ Ξ χ

+ ♦1 

3
------------1

> 26 Ϊ  *

PART 18 PIN

even up with surface micro 9

2 Rqd. material 45 j 
Rr = 60-70 KG/mrrT

PART 23 EXHAUST STUB 

I Rqd. material PA6 micro 5

0,3/45
/ W j

0 <oi

f--------

—
V  1 
<

PART 19 PIN

3 Rqd. material D65

PART 20 SCREW

6 Rqd. 1 = 9 42 Rqd. I = 8
material 45 micro 5

Rr -  60-70 KG/mm
2

PART 31 INLET 

I Rqd. material M63 .

PART 32 BOLT I

I Rqd. material 45 micro 5
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PART IQ SPRING

9 Rqd. material 50HFA 

Micro 4

Rr = 150 - 160 KG/mm2

&
? . 5 -0.075

PART 15 INSET KEY

I Rqd.maferial-65MiciO 6 
Rr = 80 -  95 KG/mm2

A t  r i g h t :  T h e  “ cy l in ­
d e r ” o f  t h e  G r a u p n e r -  
W a n k e l  w i t h  b a c k  
p l a t e  s t i l l  in p la c e  
s h o w in g  t h e  s t a t i c  
g e a r .  T o  r i g h t  is t h e  
r o t a r y  p i s to n  ( T ro -  
c h o id e )  w i t h  p r o t r u d ­
ing  se a ls  ( c o m p r e s s i o n  
r a t i o  7.5:1) a n d  e c c e n ­
t r i c a l ly  m o u n t e d  in ­
t e r n a l  g e a r  t o  m e s h  
w i t h  s t a t i c  g e a r  on  
b a c k  p l a t e .  T h e s e  d e ­
t a i l s  a r e  g e n e r a l ly  
s i m i l a r  t o  t h e  s y s t e m  
e m p l o y e d  by  F a leck i .  
T h e  G r a u p n e r  - W a n -  
kel,  d i s t r i b u t e d  by Rip- 
M a x  L td .  is t h e  o n ly  
m o d e l  e n g in e  o f  t h i s  
t y p e ,  l i c en sed  f o r  p r o ­
d u c t i o n ,  a n d  is a  
m a g n i f i c e n t  e x a m p l e  
o f  e n g in e e r in g  p r o d u c ­
t i o n  o f  t h e  h ig h e s t  

q u a l i ty .

I Rqd. material PAI
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MODELLI e SPORT
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MODELLISIICA
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MODELLI e SPORT
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MODELE REDUIT D' AVION
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A RELATIONSHIP BETWEEN BASIC AIRFOIL 

PARAMETERS/ASPECT RATIO AND RATE OF 

SINK OF NORDIC A-2 GLIDERS

by Peter J. Allmitt and Kenneth R. Kaczanowski
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Introduction

Min im u m  changes to A-2 glider specifications during the last decade have 
enabled one to observe a “settling out” pattern in maximum still air 

duration for these gliders. The mean duration for all types (“still air” and 
“storm” models grouped together) seems to fall in approximately the 150 second 
region. Much experimentation has been done on wing sections, on a trial and 
error basis, resulting in either positive or negative results without actually being 
aware of what definite relationships there existed between wing section para­
meters and “still air” duration. It was therefore decided that perhaps a more 
careful statistical examination of these parameters taken from a cross-section of 
gliders already tested and flown would reveal some of their relationships.

Figure 1, below, illustrates the basic parameters analysed.

Appendix I shows all of the sections analysed, and Table I contains the 
summary of data from these sections.

All of the gliders were to F.A.I. Class FIA (A-2 Nordic) specifications. 
Initially, all of the main parameters were plotted against rate of sink in 

order to determine what correlation existed (if any), and also some plots were 
carried out between combinations of parameters and rate of sink.

General Parameters
Plots of undercamber and mean camber singularly indicated no correla­

tion. The same was true of position of undercamber, mean camber, thickness and 
top camber singularly. This was expected in that these positions serve only to 
fix the fairing shape of the section and are determinants of the stability of the 
section.

Thickness
Thickness (in % of chord) was plotted against Rate of Sink (see Graph 

No. 1 and Column 2, Table I). As can be seen, there is some relationship, in that
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u

THICKNESS (IN %  OF CHORD)

decreasing thickness tends to decrease Rate of Sink, but the correlation coefficient 
is far too small to be significant. Lowering thickness will decrease profile drag, 
but at the same time will decrease lift. It appears that a point is reached, where 
decreasing this parameter causes a loss of lift that is large enough that it cannot 
be compensated for by the decrease in profile drag, and thus the Rate of Sink 
cannot be decreased any further. Present-day performance sections tend to 
average about 5-5 to 6-5% thickness. A recent test of this one parameter was 
done, in which the section used on the glider had a thickness of only 4-2% (other 
airfoil parameters and aspect ratio were average), but the average “still air” 
duration remained at only 155 seconds.

However, we know that increasing Mean Camber increases lift, to a 
certain degree. Therefore, a combination of variables was indicated for further 
plots.
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M EAN  CAMSER (IN %  OF CHORD)

Thickness/Mean Camber Ratio
Graph No. 2 shows the plot of the ratio of Thickness—Mean Camber 

against Rate of Sink. Now, a distinct pattern is indicated. There appears to be 
a definite relationship being supported by a somewhat higher correlation 
coefficient, but still not statistically significant. A decrease in this ratio shows a 
decrease in Rate of Sink.

Thickness/Mean Camber /Position o f Mean Camber
Graph No. 3 introduces the position of Mean Camber into the Thickness/ 

Mean Camber ratio, in order to determine whether or not this parameter has 
any distinct effect upon Rate of Sink. From Appendix II, a Camber Factor (C) 
or coefficient was determined for each airfoil section (i.e. Mean Camber/Position 
of Mean Camber). As can be seen, the correlation coefficient has increased in
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_  CAMBER FACTOR (C)

marked fashion. Therefore, we can surmise that the Position of Mean Camber 
has a small effect upon Rate of Sink, when used in conjunction with the other 
two variables (Thickness and Mean Camber). However^ as previously stated, 
Position of Mean Camber alone, has no discernible effect. More detail on the 
relationship between Mean Camber and position of Mean Camber will be 
discussed later.

At this stage, we had now analysed all parameters of the airfoil proper. 
Therefore, the last remaining parameter affecting Rate of Sink was Aspect Ratio.

Aspect Ratio
Graph No. 4 is a plot of the Thickness-H-Aspect Ratio—Mean Camber 

(Column 7, Table I) against Rate of Sink. The relationship has now become 
even more significant with a correlation coefficient of 0-94, This graph can be
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used with confidence in its accuracy if one wishes to avoid the added complica-. 
tions of the following graph.

At this point we again introduced the Camber Factor (C), and the final 
results obtained are plotted in Graph No. 5 (Column 10, Table I). This latter 
plot indicates a correlation coefficient of 0-97, which is quite statistically signifi­
cant. It can be seen that Aspect Ratio has a pronounced effect upon the Rate of 
Sink. Therefore, we decided to use Graph No. 5 for our final conclusions.

It can now be seen that knowing the airfoil parameters and Aspect Ratio 
of any given design, a very quick and fairly accurate appraisal can be made of its 
potential “still air” Rate of Sink, in the design stage. This assumes that one will 
be using a section already in use and therefore the only variable that could be 
designed for is the Aspect Ratio. However, if  one should desire to design his own 
section, then the formula will enable him to calculate the parameters necessary 
to achieve any desired Rate of Sink.
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~ ~  ASPECT RATIO ~  

CAMBER FACTOR (C)

From Graph No. 5 it can be seen that the Critical Factor (K) necessary 
to achieve a Rate of Sink of 0-911 ft./sec. (i.e. 180 sec. duration) is 1-96. The 
formula necessary to arrive at this value is as follows:

T
A/R =  K 

C
where T  =  Thickness (% of chord); A/R =  Aspect Ratio; C =  Camber 
Factor; K =  Critical Factor.
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For example, take Sample Glider No. 10, and substitute values in formula 
as follows:

6-5
16-9 =  2-40 
0-16

Now, substitute this Critical Factor of 2-40 for (x) into the following linear 
regression equation to determine theoretical Rate of Sink:

y' =  0-630-|-0T43x where y' =  Rate of Sink (ft./sec.)
Therefore, y' =  0·630-|-0·143 (2.40) 

y' =  0-973 ft./sec.
Now convert Rate of Sink into duration as follows:

or

=  Duration (seconds)

164 =  168 seconds (theoretical)0-973
From the actual flight data, the Rate of Sink is 0-994 ft./sec., and the 

duration is 165 seconds. (See Columns 9 and 8 , respectively, Table I.) Rate of 
Sink (y') may be determined directly from Graph No. 5 by simply reading off 
the value for a Critical Factor of 2-40, which is 0-973 ft./sec.

The following table compares the predicted duration of the sample gliders 
with the actual observed durations. A Chi-Square test on the predicted values 
indicates a very high degree of statistical significance. This is indicated by the 
small degree of variance between predicted and observed values in most cases. 
Note that the mean predicted and the mean observed, for all gliders, are practi­
cally identical.

Glider No.
Predicted duration 

(seconds)
Observed average 
duration (seconds)

1 163 165
2 151 155
3 146 140
4 146 140
5 159 160
6 133 135
7 138 130
8 140 145
9 168 170

10 168 165
II 131 130
12 138 140
13 145 140
14 164 165
15 167 170
16 146 155
17 157 165
18 147 145
19 181 180
20 114 115
21 180 177

Mean, all Gliders 151-5 151-8
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A note should be made here for those who may wish to design their own 
airfoil section in conjunction with the formula. The formula will not enable one 
to determine an exact value for Thickness and Mean Camber/Location of Mean 
Camber and Aspect Ratio variables, but certain limits for both can be laid down 
within which these values should fall.

Referring back to the previous example of Glider No. 10, we saw that:
Thickness 6-5 
Aspect Ratio =  16*9 =  2-40 
Camber Factor -16

(Bear in mind that we are trying to lower our Critical Factor value from 2-40 in 
order to achieve optimum Rate of Sink of 0-911 ft./sec.) Therefore, let us analyse 
each variable separately. In regards to Thickness alone, it can be readily seen that 
decreasing same (say from 6-5% to 6%) and maintaining the other variables 
constant (namely Aspect Ratio at 16-9, and Camber Factor at -16), we will be 
able to decrease the Critical Factor to 2-22. Also, as previously mentioned, we 
should stay within Thickness limits of 5-5% to 6-5%.

Next, let us keep Thickness and Aspect Ratio variables constant, and 
change the value for Camber Factor. Increasing this value will also lower our 
Critical Factor, and correspondingly, our Rate of Sink. However, an analysis of 
the two variables composing the Camber Factor (namely, Mean Camber and 
Location of same) should be done first. The limits for Mean Camber, for high 
performance gliders should be in the order of 7% to 8%, and prefereably within 
the narrower region of 7-5% to 8 %. We know that lift increases with increasing 
Mean Camber, but also so does drag. In addition, Mean Camber should be 
examined along with Location of same, as the two are interrelated, and both also 
have a definite effect upon the stability factor. In other words, we know that 
increasing Mean Camber, and moving the Location of Mean Camber rearward 
we increase Centre of Pressure travel. We also know that, conversely, a reduction 
in Mean Camber or a shift of Location forward, enables us to use less tailplane 
area to control Centre of Pressure Travel. Since we are designing for high 
performance, by necessity our tailplane area should be kept to a minimum (say 
65 sq. in.). This means that out Mean Camber should not exceed 8%, and our 
Location of same should be kept as far forward as possible. The following table 
will serve to illustrate these points (see also Appendix II).

Camber Factored-1 6 Camber Factored-17 Camber Factor=0-18 Camber Factor=0-20

Location Location Location' Location
Mean of Mean Mean of Mean Mean of Mean Mean of Mean

Camber Camber Camber Camber Camber Camber Camber Camber

7 -5% 4 4 % 7-9% 4 4 % 8-2% 4 4 % 9-2% 4 4 %
6-9% 5 0% 7 3 % 50% 7-7% 50% 8-6% 50 %
6 · '% 6 0 % 6-4% 60 % 6-7% 6 0% 7-4% 6 0 %

The present limits for high performance gliders, for Location of Mean 
Camber fall between 40% and 45%. Referring back to our example of Glider 
No. 10, we see that the present Mean Camber is 7-62%, located at 41%. It has
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been previously stated that increasing the Camber Factor will lower our Rate of 
Sink. Therefore, if we increase our Camber Factor from 0-16 to say 0-17, and 
maintain our location at 41%, then this change will require an increase in Mean 
Camber to approximately 8-25%. However, since we have set the upper limit 
at 8%, then the only change open to us is to move the Location rearward to say 
44%. Generally speaking, the above table shows that maintaining Location 
constant and increasing Camber Factor, requires an increase in Mean Camber. 
Therefore, once again referring to Glider No. 10, we are limited in the amount 
that we can increase the Camber Factor to. In this case, an increase to 0-17 
from 0-16. A higher value than 0-17 would require an extreme increase in Mean 
Camber to above 8 %, which, of course, is detrimental to our requirements.

Let us now examine the effect of change of Aspect Ratio, and keep 
Thickness and Camber Factor constant. Naturally, increasing Aspect Ratio will 
decrease our Critical Factor, and thus also our Rate of Sink. The following table 
indicates the Aspect Ratio that would be required to achieve 180 seconds duration 
(i.e. Rate of Sink of 0-911 ft./sec.) with each of the sample gliders, if the para­
meters of Thickness and Camber Factor remained as they presently are in 
Columns 2 and 6 of Table I. 
e.g. Glider No. 1:

Thickness 6-1 where x =  Aspect Ratio
Aspect Ratio =  x = 1 -9 6  and 1 -96 =  Critical Factor (K) for 
Camber Factor 0-17 0-911 ft./sec.

x — 18-3

Glider No. Aspect Ratio 
required

Glider No. Aspect ratio 
required

1 18-3 12 23-8
2 21 -9 13 25 1
3 23-3 14 19-0
4 27-6 15 19-7
5 18 5 16 20-4
6 28-3 17 21-3
7 24-9 18 23-3
8 25-1 19 17-9
9 19-7 20 31-4

10 20-7 21 19-8
11 24-5

As can be clearly seen, and for the majority of the above gliders, an 
increase in Aspect Ratio to the magnitude shown, in order to achieve 0-911 ft./sec. 
Rate of Sink, would not be feasible. This can be traced back to the fact that there 
is usually an incorrect mix of Thickness and Camber Factor parameters. Re­
ferring to Columns 2 and 3 of Table I, it can be seen that for the majority of 
cases, Thickness alone is usually too high a percentage, Mean Camber alone is 
too low (or Location of Mean Camber is too far back), or it can be a combination 
of all parameters. Therefore, a redesign of the section or a new section would 
be required, and as mentioned previously, this would call for a decrease of 
Thickness, increase of Mean Camber, re-Location forward of Mean Camber, 
or a combination of all. It would now be found that having done this, the Aspect
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Ratio increase required to achieve 0-911 ft./sec. would be appreciably reduced, 
e.g. Glider No. 10:

(a) Present parameters:

6-5 (T) 
16-9 (A/R) 

■16 (C) =  2-40 (Critical Factor)

— Present Aspect Ratio required for 0-911 ft./sec. 
(see above Table =20-7.
(6) With redesigned parameters of Thickness and Camber Factor: 

6 0
A/R — 1-96 where -17 =  8 % Mean Camber at 44%
ΤΓ

.·. A/R required would now be =  18Ό
Aspect Ratio may be varied to suit the type of glider envisioned, whether 

it be of the “still air” or “storm” type. Bear in mind that when decreasing the 
chord to below 6 in., one may find that the particular airfoil may operate sub- 
critically at this low Reynolds Number range, and thus lift may suffer drastically. 
This is not to say that a 6 in. chord is the dividing line, as many sections operate 
efficiently at chord widths less than this.

The following is a suggested initial framework for the parameters for 
high performance gliders:

1. Thickness—should be kept to between 5-5% to 6-5%.
2. Mean Camber—should be limited to between 7-2% to 8 %.
3. Location of Mean Camber—should be between 39% to 45%.
4. Aspect Ratio—in excess of 15-1, but for 180 seconds duration and over, 

at least 20  : 1.

Summary
The study of full size airfoils and aircraft performance methods, although 

providing some insight into the characteristics important to A-2 performance, 
has only limited applicability to the fact that Reynolds No. effects and lack of 
suitable research data make direct analysis impossible. However, some valid 
points can be made, based upon such experience, i.e.

1. Airfoil stall properties and CL-C D relationships depend upon many 
interrelated parameters, including:

(a) nose radius
(b) trailing edge angle
(c) thickness close to the nose (say t/c 5%) . '
(d) chordwise position of the maximum value of and actual shape of the 

camber line
(e) the thickness distribution, maximum value and chordwise location
(/)  Reynolds number
(g) surface finish.
2. The wing/airfoil parameter relationships as derived from our data 

reflect their association with duration, which in this case is an “overall” per­
formance figure. Therefore, the predicted durations are susceptible to a certain 
amount of variation. Only by carrying out a controlled test would one possibly 
be able to extricate and isolate parameter relationships that would be relatively
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unsusceptible to variance. The following could be one proposed method for 
predicting A-2 performance. A rigorous analysis for deriving airfoil characteristics 
from flight test would:

(a) change only the airfoil section at fixed aspect ratio, with the remainder 
of the model geometry held constant

(b) have a uniform type of structure for each wing section
(c) test the models in a controlled fashion (i.e. hangar tests, catapult 

launch, with speed and rate of sink defined to 1- 2%
(id) tests for various aspect ratios would be a problem as ideally the models 

should have similar longitudinal stability and this would involve 
varying tail arm/area in some fashion.

Thus the above defined controlled test and the obvious complex interrelation­
ships involved in the minimum rate of sink of an aircraft suggest some possible 
shortcomings of our results:

(a) Rate of sink is a derived quantity (not directly measurable), and 
assumes full line height and release at glide conditions. Of course, 
depending on the material structure of the line, the length may be far 
short of 164 ft.

(ib) The variance in model proportions, tail area, tail arm, model cleanli­
ness, type of wing structure (tissue sag versus a sheet surface or spar 
protrusion) indicates that the effects of airfoil geometry would be 
difficult to extricate.

(c) The Camber Factor as originally derived by Beuermann* probably 
related to longitudinal stability as well as to airfoil performance, hence 
including it directly in any performance only equation could be 
questionable. Tail geometry changes should enable similar stability 
characteristics to be achieved with (almost) any airfoil.

Possibly we have established a trend rather than an absolute relationship, 
and only further controlled tests will provide the answer. However, the formula 
is very encouraging in its high accuracy of predictability, and thus perhaps, for 
the ordinary glider builder, its use would be sufficient for his purposes in the 
design stages. It is our opinion that empirical methods will always supercede the 
pure theoretical work in the model glider field, due to the high tolerances 
associated with model gliders per se.

* Aeromodeller Annual 1961-62 

APPENDIX 1 Airfoils used in tests
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Kaczanowski 
Kaczanowski "G F -ό "

Hannay
Thompson "Bosco"

Gottingen 417 Flapped 
Thomson "Firebird"
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Ritz
Ritz "Continental"

Hacklinger
Hacklinger "Μ, P. 12"
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Kaczanowski 
Kaczanowski "G .F. - 5 "

Thomann F.4 
Spooner “S.P. L. "

APPENDIX 2

2 3 4 5 6  7 & 9 I 0

M AX. CAMBER IN  PERCENTAGE OF CHORD

APPENDIX 3 

Description o f Sample
A random sample of twenty-one A2 gliders was selected. Note was made 

of the basic parameters of the airfoil section used, along with the aspect ratio 
of the wing itself. It was especially desirable that well-flown machines be selected
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for analysis as the observation of each one’s mean duration would be more 
accurately reflected by a series of observed times, thus tending to eliminate any 
bias that may have been present due to lift and downdraught. Of course, some 
bias will be present in the actual measurement of wing section parameters, but 
this will be statistically insignificant. Also, some bias is present in that the 
observed mean durations are rounded off to the nearest 5 sec.

All correlation coefficients (r) are indicated on the graphs and are signifi­
cant at a level of probability of 95%. The F-Test for linearity indicates that a 
straight line fit for the data is quite representative, also at a 95% level. Finally, 
a Chi-Square Test on predicted and observed duration values is significant at 
a level of 99%.

The correlation coefficient of 0-97 for the final graph is less than perfect 
(1-00) due to several reasons. Other variables may still be missing from the final 
formula, and also the sample taken is quite small as compared to the universe 
of gliders. In addition, there are particularly detailed differences between gliders 
in construction, tail geometry and drag of parts other than the wing. It is unlikely 
that a larger sample taken would indicate an even higher correlation, unless 
similar models and construction were used. A larger sample would only present 
more statistically significant results.

The limits of prediction on the predicted duration (or Rate of Sink) for the 
theoretical model are on the order of + 7%  at a level of 95% probability. In 
other words, with a Critical Factor of 1-96, the range for a Rate of Sink of 
0-9111 ft./sec. is from 0-8465 to 0-9757 ft./sec. For any given model, the limits 
of prediction will vary from that denoted above according to the calculated 
Critical Factor for that given model.

TABLE 1
S U M M A R Y  O F  A I R F O I L  P A R A M E T E R S ,  A S P E C T  R A T I O ,  

A N D  T H E I R  D E G R E E  O F  A S S O C I A T I O N

N o .

(' )

C h o rd

(1 )
T h ickness

(% of
cho rd )

(-?) 
M e a n  

C a m b e r  

< %  of 
ch o rd )

(4)
Position  
o f  M e a n  
C a m b e r

(in % )

(5)

A sp ect
Ratio

Ratio  
2  : 3

(6)
C a m b e r
Factor

(C)
3/4

Ratio  
1 : 6

(7)
D u ra t io n  
(A v era g e ) 

(m in ./  
sec.)

(S)
Rote o f  

S in k
(ft./sec.)

(9)
C rit ica l
Factor

(K)
2 :5 -6

1 5-9 6-1 8 00 40 13 6 0-76 ■ 17 35-88 2-45 0-994 2-64
2 5-85 7-3 7-17 50 13-5 102 •17 42-94 2-35 1-058 3-18
3 6 0 7-3 7-17 45 13-2 102 •16 45-62 2-20 1-171 3-46
4 5-5 7-3 5-90 50 15 6 1-24 •135 54-07 2-20 1-171 3-47
5 6 0 6-17 8 00 42-7 12-9 0-77 •17 36 29 2-40 1-025 2-81
6 6 0 7-5 6 67 38-5 13-2 1-12 •135 55 56 2-15 1-215 4 21
7 6 0 6 5 6-84 35 12 6 0-95 •133 48-87 2-20 1-262 3-88
8 6 0 6-3 6-50 36-5 13-0 0-97 •128 49-22 2-25 1 -131 3-79
9 5-5 5-8 7-26 40 160 0-80 •15 38-67 2-50 0-965 2-42

10 5-25 6-5 7-62 41 16 9 0-85 •16 40-62 2-45 0-994 2-40
11 6-5 12-5 10 60 52 1 l-l 1-18 •26 48 08 2 1 0 1-262 4-33
12 6-25 7 0 7-75 36 120 0-90 •15 46-67 2 20 1 -171 3-89
13 5-8 6-9 6-78 41 141 1-02 •14 49-28 2-20 1-171 3-50
14 6 0 5-6 7 07 43 14-3 0-79 •15 38-62 2-45 0-994 2-61
15 5-5 6 0 7-28 42 15 8 O B I ■ 155 38-71 2-50 0-965 2-45
16 6-2 6-4 7-52 44 11-6 0-85 •16 40-00 2-35 1-058 3-45
17 5-8 6-9 7-65 42-5 14-5 0-90 -165 41 -82 2-45 0-994 2-88
18 5-9 6-4 6-27 45 13-5 1 -02 •14 45-71 2-25 1-131 3-37
19 5-0 5-6 7-50 42 18-0 0-75 ■ 16 35-00 3-00 0-91 1 1-94
20 6-5 7-7 5-85 41 5 10-8 1 -32. •125 61-60 1 -55 1-426 5-70
21 4-72 6-2 7-90 38-8 19-8 0-78 •16 39-24 2-57 0-926 1-96

Mean Duration: 2-32 Median Duration: 2-35
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Tissue or 
Condenser

paper '

Front wing 
mount

1.3/4 " 7 Add small amount 
of bal last to right 
wing tip.

Tail plane
spar

Λ Front wing mount

Rear wing mount 

1/32" slice

1/16" sq.

^ \ v
\

5/16"

G

—  1.9/16" —

1/32" sheet T0P1
i

c
Make sure that 
hole ts square

FRONT
s  i i ■ i i a

-1.7/8" - I
/ 7  J "

/
Left 1 / 8 "  Sq .  R ig h t
en d en d

v few v ie w

SCALE I : 2

ESCONDIDO
MOSQUITO

S m a l l  i n d o o r  f ly e r  f o r  h o m e  
o r  o ff ice  o p e r a t i o n  

By B IL L  H A N N A N  
o f  E sc o n d id o  

U .S .A .

AMERICAN AIRCRAFT MODELER
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MODELLISTICA
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FLYING MODELS
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BLACKBURN AIRCRAFT (WELFARE) MODEL FLYING CLUB

T h e  D isp lay  T e a m  o n  h o m e  g r o u n d  a t  H a w k e r  S id d e l e y ’s A ir f ie ld  a t  B ro u g h ,
E a s t  Y o r k s h i r e .

THE BLACKBURN (WELFARE) M.A.C. DISPLAY TEAM 

by Kelvin R. Poulton, Display Team Manager

U or the past eleven years the Blackburn Aircraft M.A.C. have organised a 
*  model flying display team, which during this period have provided control 
line demonstrations before members of the public at most of the summer events 
held in the East Riding of Yorkshire.

From very simple beginnings the team has grown in both size and 
strength, until at present when we have an extremely popular organisation which 
can provide a varied and entertaining model flying display lasting approximately 
45 minutes.
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The current programme of our team calls for reliability of both members 
and their equipment, so as to fulfil the part that we have to play and the part 
that is expected of us. We try to look upon ourselves now not so much as a band 
of sports fliers, but out of necessity a team of “showmen” . One might tend to 
look upon this strange expression applied to aeromodelling as a rather large­
headed approach; but careful planning and consideration of audience response 
to each item of the display, results in the provision of what an audience will like.

To obtain the maximum effect or appeal from a display, we have had to 
change our programming quite considerably. What is interesting to the budding 
aeromodeller could well prove extremely boring for the more uninitiated. The 
totally “uninformed” usually make up over 90% of the audience and they are 
almost certainly there to be entertained. To try and cater for their needs we have 
adopted a display pattern which not only gives them the excitement but also 
needs their participation. This is easily achieved with a public address system 
(usually on site) and a good man for the job. We are rather fortunate in having 
two such team members in Bob Kinroy and Pete Spence. Both are excellent at 
making the kids and dads, of course, cheer as our various items get under way.

Our programme opens up with balloon bursting and barrier crashing, the 
pilot, John Harrison, takes inspiration from the kid’s cheers as he pops off his 
objectives, producing some very near misses into the process.

Rat racing runs at No. 2 in our display, here we have three “ ratters” all 
coloured differently (for easy recognition) racing together for a duration of five

T e a m  m e m b e r s  " B a n g e r ”  J o h n  H a r r i s o n ,  C h r i s  T h u r le y ,  P o p  P o u l t o n  a n d  b e h in d ,  
A l b e r t  H a r t l e y  p r e p a r i n g  t h e  s e tp ie c e .
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minutes, covering as many laps as possible, not exactly to S.M.A.E. rules but 
better suited to our programme. The race is started “le Man” fashion and the 
audience usually help in the counting down, whilst also providing plenty of 
cheers for their particular favourite during the fast and furious pit stops. This 
item Fm sure must tend to bring out the gambling instincts of some of the 
spectators judging by the rather mixed remarks as the winner is announced.

From a very exciting fast-flying item we move to our next item which is 
aerobatics. This has been simplified somewhat and the emphasis is on very, very 
smooth manoeuvres with extremely low flying if conditions allow. We use only 
a basic flight pattern repeated several times (laymen tend to be confused with a 
full S.M.A.E. schedule). Using plenty of low, sharp, clean pullouts from wing- 
overs, the approach is very exciting to the spectator for there always seems a 
very good chance of a “ prang” .

Next the crown killer—Combat. We try to look upon this item as a “put 
up” job, it has to be, for competative combat is not only expensive but models 
never seem to be airborne for very long. This, of course, would create great 
problems in the continuity of our show so it is purposely kept tamed down 
somewhat. We try and make up for this by introducing three or four models, 
sometimes more, all flying together, it now becomes a comedy spot and the 
attention of the audience is drawn towards the pilots with their mass of twisted 
and locked bodies. Mortality rate of models is extremely low and the audience 
can be fully entertained for the duration of this event.

To wind up our model flying display we have what we call our “ Set-
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S e t  p ie c e  b e in g  a t t a c k e d — h a lfw a y  t h r o u g h  t h e  f i r e w o r k  s e q u e n c e .

Piece” item, this is a large model layout of an alien off-shore oil or gas drilling 
rig, which is completely blown apart by our attacking aircraft! Well, that is what 
we like the audience to think, actually all the bangs, flashes, smoke, etc., are 
provided by fireworks placed on and around the “set-piece” and electronically 
discharged from a master console unit some distance away. The explosions, of 
course, coincide exactly with the dive bombing attitude of the three attacking 
aircraft.

This event, with its approach to reality grips the attention of the audience 
and provides a final climax to our show.

In conclusion, the display programme that we now use at least eight times 
per season at different venues, is a culmination of years of hard work and 
research. Much thought is given to ways of seeking yet more ideas and gimmicks 
to improve our standard and presentation of displays. We try to put over our 
hobby to the general public in the way that they might appreciate it.

This not only gives us a feeling of satisfaction for a job well done but we 
know that in our own way we are helping to promote one of the greatest hobbies— 
Aeromodelling.
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MODEL AIRPLANE NEWS
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FLYING MODELS
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MODELL FLYGNY.TT
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FLYING MODELS



102 AEROMODELLER ANNUAL

TAIL-LESS NEWS
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MODEL AIRPLANE NEWS
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MODEL REDUIT D'AVION
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FLYING MODELS
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SEADOG
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MODELE
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INTERNATIONAL RECORDS

Free F light
Class F -i-B

R U B B E R  D RIV EN
No. I D uration

V. Fiodorov (U .S .S .R . ), June
19th, 1964 ...............  ih. 41m. 32s.

No. 2 D istance in  a stra igh t line
G . Tchiglitsev ( U .S .S .R . ) ,  July

1st, 1962 ...............  371,189  km.
No. 3 Altitude

V. Fiodorov ( U .S .S .R . ) ,  June 
19th, 1964  1,732 m.

No. 4 Speed in  a straight line
A. Noujny ( U .S .S .R . ) ,  May 5th,

1968 ............................ 116-128  km/h.
PO W ER  M O D ELS

Class F -i-C
No. 5 D uration

I. Koulakovsky (U .S .S .R . ) ,
August 6th, 1952 _  6h. im.

No. 6 D istance in  a straight line
E. Borcevitch (U. S. S .R . ) ,  August *

15th, 1952   3 7 8 ,7 5 6  km.
No. 7 A ltitude

G. Lioubouchkine (U .S .S .R . ) ,
August 13th, 1947  4 ,152 m.

No. 8 Speed in a straigh t line
A. Noujny ( U .S .S .R . ) ,  June 16th,

1968   144 km/h.
R U B B E R -D R IV E N  H E L IC O P T E R

Class F - i-F
No. 9 D uration

A. Nazarov (U .S .S .R . ) ,  June 3rd,
1968 ............................  33m. 26 7s.

No. 10 D istance in a straigh t line
V. Kramarenko ( U .S .S .R . ) ,  June

3rd, 1968   4,653 5 m.
No. 1 1  A ltitude

A. Voltchanovsky (U .S .S .R . ) ,
June ^th, 1968 ... ... 352 m.

No. 12 Speed in a  straight line
P. Motekaitis ( U .S .S .R . ) ,  June

8th, 1968 ...............  116-247 km/h.
PO W ER -D R IV EN  H E L IC O P T E R

Class F -i-A
No. 13 D uration

S. Purice (Rumania),  October 1st,
1965 .........................................3h. 12 m.

No. 14 D istance in  a straight line
V. I. Titlov (Hungary), October

1st, 1963 ................ 91-491 km.
No. 15 A ltitude

S. Purice (Rumania), September
24th, 1963 ............................  3,750 m.

No. 16 Speed in a straight line
A. Voltchanovsky ( U .S .S .R . ) ,

June 16th, 1968 ... 95-997 km/h.
G L ID E R S
Class F -i-A

No. 17  D uration
M. Milutinovic ( Yugoslavia),

May 15th, i960 ... 4h. 58m. 10s.
No. 18 D istance in a  straigh t line

Z. Taus (Czech), March 31st,
1962   310-33 km.

No. 19 Altitude
G. Benedek (Hungary), May

23rd, 1948 ............................ 2,364 m.
IN D O O R M O D ELS

Class F -i-D
No. 32 D uration

K. H. Rieke (W .  Germany), Sep­
tember 22nd, 1962 ... 45m. 40s.

Speed
P. Motekaitis ( U .S .S .R . ) ,  June 

8th, 1968 ................ 78-332 km/h.
No. 32a Less than 8 m. ceiling 

D uration
J. Kalina (Czech), September

13th, 1969 ................ 21m . 6s.

No. 32b 8 -15  m . ceiling 
D uration
Jiri Kalina (Czech), September

19th, 1966 ... ... 26m. 40s.
RA D IO  CO N TR O L PO W ER  D R IV EN

Class F-3-A
No. 20 D uration

Maynard Hill (U .S .A . ) ,  June 1st,
1969 ... ... ... n h . 32m. 30s.

No. 2 1 Distance in a straigh t line
A. Bellocchio (I ta ly ),  Ju ly 25th,

1969 ............................  377-350 km.
No. 22 A ltitude

M. Hill ( U .S .A . ) ,  September 4th, *
1969 .........................................6,992 m.

No. 23 Speed in  a stra igh t line
W. Kaseberg (W . Germany),

April 14th, 1968 ... 320 km/h.
No. 3 1  D istance in a closed c ircu it

B. Kunce ( U .S .A . ) ,  February
17th, 1968 ...............  33804 km.

No. 48 

No. 49

No. 50 

No. 51 

No. 52

No. 24 

No. 25 

No. 26 

No. 33 

No. 34

No. 35 

No. 36

No. 27 

No. 28 

No. 29

No. 30

R /C  S E A P L A N E  
D uration
D. L . Gregory (i/.S..d.), October

27th, 1968 ...............  2h. 8m. 40s.
Distance in  a straigh t line
L. Aldochine and Y. Valentinov 

( U .S .S .R . ) ,  October n th , 1969
19 km. 250 m.

Altitude
M. Hill ( U .S .A . ) ,  September 3rd,

1967 ......................................5,651 m.
Speed in  a stra igh t line
P. F. DiN otto([/.S.-d.),M ay 9th,

1970   222 km/h.
Distance in a closed circu it 
D. Gregory (C7.S ./1.), June 1st,

1968   116 -2 17  km.
R /C  G L ID E R S

Class F-3-B
D uration
W. Kaiser (W . Germany), July

3rd ,1969    17b. 43m.
D istance in a straigh t line 
G. Martin ( U .S .A . ) ,  April 12th,

1970   34-6  km.
Altitude
Raymond Smith (U .S .A . ) ,  Sep­

tember 2nd, 1968  1,52 1 m.
Speed in a straight line
D. Willoughby (U .S.A .), June

21 st, 1969 ...............  138 46 km/h.
D istance in a closed circu it 
W. Kaiser (W . Germany), July

5th, 1969  201 km.
R/C H E L IC O P T E R

Class F-3-C
D uration
L . Aldoshin and V. Gavrutenov

( U .S .S .R . ) ,  April 18th, 1970... 3m. 15s. 
D istance in a stra igh t line 
L . Aldoshin and V. Gavrutenov

( U .S .S .R . ) ,  April 18th, 1970... 750 m.
CO N TRO L LIN E

Class F-2-A 
Speed (2 5 c.c.)
Lauderdale/McDonald ( U .S .A . ) ,

May 4th, 1963...............  273 66 km/h.
Speed (2-5-5 c.c.)
McDonald (U .S .A . ) ,  November

15th, 1964 ................ 288-95 km/h.
Speed (5-10  c.c.)
V. Kouznetsov ( U .S .S .R . ) ,  Sep­

tember 30th, 1962 ... 316  km/h.
JE T  M O D ELS

Speed
E. Zanin (I ta ly ) ,  April 26th, 1964 *

327 km/h.

* Outright W orld  Records
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B E A U M O N T
AVIATION LITERATURE
BO O KS, P H O T O G R A P H S , P L A N S  
M A G A Z IN E S

Please allow us to introduce ourselves. We have, perhaps, 
the most unique shop in the world— it is an A V IA T IO N  BO O K­
SH O P  from which we endeavour to supply the needs of all 
interested in the literature of flight.

Aeronautical engineer, pilot, air crew, cadet, modeller or 
enthusiast can all find something of interest here, as we are 
well stocked with all manner of aeronautical books and 
magazines.

TECHNICAL HISTORICAL REFERENCE

Our showrooms are open daily (including Saturday) from 
9.30 a.m. to 5.30 p.m. There is no parking restriction on Saturday 
afternoons, and the nearest Underground Station is Old Street.

Why not call, or send an S.A.E. for our 32-page catalogue. 

Aeronautieally yours,

BEAU M O N T  A V IA T IO N  LITERATURE

AERO  BO O KS BOUGHT, SO LD  A N D  EXC H AN G ED  
NEW  A N D  SEC O N D -H A N D  - FOREIGN A IR  BO O KS 

M A G A Z IN E S  - P L A N S  - C H A R T S  - PH O T O G R A PH S  
AERO M O DELL IN G  BO O KS A N D  M A G A Z IN E S

We also have a first-class Binding Service

k 11 Bath Street 
1  London, E.C.1 
V Tel. 01-253 9512



AEROMODELLER ANNUAL 111

BALSA MODELS FLY BETTER
It’s a fact. Whatever type of flying model you build, it flies 
better made in Balsa. No other material compares for 
strength-to-weight, ease of working ... and se le c tiv ity  for 
density and cut.

Now this question of se le c tiv ity  is doubly important. It 
starts right with the Balsa tree itself, for Balsa wood can 
be quite variable in quality. That’s where Solarbo come 
into the picture, right from the beginning, selecting only 
the grades of wood which make true a e ro m o d e llin g  q u a lity  
Balsa. Grading and selection is then carried right through 
processing, to ensure that every single piece of Solarbo 
sheet, strip and block is  truo aeromodelling quality. You 
know you have the best material for the job when you buy 
Solarbo balsa ... in the range of densities and cuts which 
cover all your likely requirements. The final selection is 
yours. Just make sure that you s ta rt right by asking for 
Solarbo Balsa by name. Then all your flying models will 
fly better.

SOLARBO LTD„ 
COMMERCE W A Y , 
LANCING, SU SSEX

( A L W A Y S  ASK FO R  IT  B Y N A M E
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RADIO CONTROL SPECIALISTS LTD
BUY DIRECT AND  SAVE POUNDS

O R  FROM  THE M A IN  AG EN TS

RADIO CONTROL SUPPLIES
ISLEWORTH · WAKEFIELD · LEICESTER · WESTON-SUPER-MARE

A ll units in full production  and developed 
with m any years of experience in the

field

R.C.S. M k l l l  Guidance System
{The Best Outfit Available Anywhere.) W I T H  S U P E R  
P O W E R  T x .  All transistorised. Single channel. Xta l con­
trolled. Half-watt output Tx. 12-volt operation. M icro 
switch quick blip, facility for m otor control. R x  £6 10 0.
T x o n ly £ 7  10 0. Com plete £13 0 0. Superhet. £20 0 0.
A C C E S S O R Y  O U T F I T .  Consists of new Elmic Compact 
compound escapement, w iring harness, battery box, switch, 
allows immediate operation. £14 5 0
M O T O R  C O N T R O L  A C C E S S O R Y  O U T F I T .  Plugs 
into above for reliable m otor speed change. £3 0 0

R.C.S. In ter 6 O utfiit
Slim line Super-regen. Rx  as above but with 6 Ch. Reed Bank. 
T x  half-watt output. £35 10 0. Superhet. £48 0 0.

R.C.S. Com petition  10
Slim line Superhet. R x  7.2 volt operation. Size only 3 " X IJ "  
X I". W e igh t 3 oz. Transm itter all-transistor. 12 v. D E A C  
Tw in modulators. Xtal controlled. R.F. meter. Half-watt 
output. T x  £41 0 0. Rx £25 10 0. C O M P L E T E  O U T F IT
£65 0 0. R x  LESS R E E D B A N K  £20 0 0.

R.C.S. Sports 10 O utfit
Slim line Super-regen. Rx  7.2 volt operation from Servo D E A C  
supply. S i z e o n l y 3 " x  IJ "  X  I". W e igh t 3 oz. Transm itter as 
for Com petition 10. Tx  £41 0 0. Rx £13 0 0, 
C O M P L E T E  O U T F IT  £52 0 0. (D E A C  £6 0 0 EX T R A .) 
R.C.S.  D E A C  C H A R G E R  with meter and extra output to 
charge glow plug battery, £6 10 0.

R.C.S. M k  II Digi-Three
Superhet., O rb it  servos, Slim line Rx, new adjustable stick 
D E A C  w iring harness, £110 0 0. W ith  two servos, £93 10 0.

R.C.S. D igi-Four
W ith  RCS/O rb it mini servos w iring harness all D E A C s, charger 
and four servos at £150 0 0. The best digital outfit available.
Genuine 15 oz. airborne weight. W ith  three servos £133 10 0, 
W ith  two servos £117 0 0. RC S/O rb it servo £16 10 0. 
M icro  O rb it  £18 0 0.

Also Available Digi-Five and Dtgi-Six with 
Mini or Micro Orbits.

H.P. FACILITIES AVAILABLE

B U Y  B R IT ISH  A N D  BEST

RADIO CONTROL SPECIALISTS LTD
N A T IO N A L  WORKS, BATH ROAD, H O U N S L O W , MIDDLESEX

Telephone: 572-0933
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The three things you need
for successful modelling
Skill, patience and Humbrol

You’ve got to work
at the first two ^
but you can buy the
third at any
good modelling shop
Your models deserve the best and 
you'll certainly get the best from 
Humbrol. Ask for these products 
by name— enamels (matt or gloss) 
for brushing or spraying on ; 
modelling adhesives of every kind; 
craft knives, dopes, thinners, brush 
cleaners, fuel proofers, authentic 
colours and metallics.
And the very latest— Humbrol 
poster colours— They're thixotropic 
and are wonderful for painting 
scenic backgrounds, paper 
sculptures or pictures.
Remember— Hum brol helps you 
make better m o d e ls!
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Get every 
detail right 

with Airf ix

It's the little things—1 ike the optional armament and long range 
fuel tank on this H. S. Harrier-that really make the model!

And that’s why Airfix Construction Kits are so fantastically popular. 
Every model is accurate to the smallest detail-a perfect 

replica of the real thing! There are nineteen series, each made to 
a constant scale. Over 300 kits to choose from at prices from 

only 2/11 to 23/6. From all good hobby shops and F. W. Woolworth.
Ask for the catalogue.

Top left: Spitfire. Bottom left: E. E. Lightning. Right: Hercules

The world’s 
biggest range of 

construction kits

A R M O U R E D
V E H I C L E S !
Tanks, trucks and 
missiles all in 
Ό 0/Η 0 ' scale, can be 
used with Airfix 
figures.

S H I P S !
Warships from World 
Wars I and II, as well 
as modern liners 
and historical 
ships.

F I G U R E S  !
Over 35 different sets of 
‘OO/HO’ scale figures 
-historical, military 
and civilian, as well 
as animals.

News, articles, 
conversions for modelling 
enthusiasts every month 
in AIRFIX MAGAZINE.
2/6 from your model shop 
or newsagent.
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S.H. GRAINGER &  CO.
CALDMORE MODELS
108 CALDMORE ROAD, WALSALL, STAFFS, WS1 3RB

1 M IL E  F R O M  M 6  M O T O R W A Y  J U N C T IO N  9

the M id land s leading m odel shop, everything for the modeller!

MAIN AGENTS for all LEADING MAKES, KITS, ENGINES, SPARES, 
REPAIRS, RADIO  CONTROL EQUIPMENT, MAIL ORDER, AND  
PART EXCHANGE SERVICE

Appointed Area Agents for—

•  MAINSTREAM , SIMPROP & GEM PRODUCTS
•  REMCON QUANTUM  6 & VERSATILE KITS
•  SKYLEADER PROPORTIONAL EQUIPMENT
•  ALL LEADING MANUFACTURERS

NO D EP O S IT TER M S

UP TO £250 OVER 24 MONTHS 
GOODS TO THE VALUE OF £25 FOR 
9 MONTHLY PAYMENTS OF £2.18.0.

TRY BUYING YOUR RADIO CONTROL GEAR THIS 
W A Y  AN D  GET IT FLYING A LL THE SOONER!

COMPLETE R/C OUTFITS AT D ISCOUNT PRICES
£25 AERO OUTFIT—£25 B O A T OUTFIT
£40 SUPERHET AERO OUTFIT with rudder and engine control

A ll Model & A llied Publications’ Hobby Magazines are held in stock with 
such other specials as 6-inch wide x 48-inch long balsa wood.

Proportional, M u lti and Single Channel Equipment always in stock!

FOR FAST “IN STOCK” SERVICE, CALL, WRITE OR TELEPHONE 23382

S.A.E. with enquiries. 1/- fo r fu ll lists.
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Over 220 Aircraft, each illustrated in colour; many 
photographs with complete story.
Profiles are available as Darts or lavishly 
bound In nine bound volumes.

F o r full details contact the publishers

Profile Publications Limited
Coburg House Sheet Street Windsor

Other series: AFVs Loco's Cars

FAJREY SWOROFISH MKS. I-IV
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COX
BILLINES
D. C.
D U B R O
E. D.
E N Y A
FROG
GOLDBERG
G R A U P N E R
H.B.
H.P.
J E T E X
K E IL K R A F T
M A IN S T R E A M
M ERCURY
MERCO
M ACGREGOR
M.A.P.
MICRO MOLD 
M.K.
O. S.
P. A.W.
R A N D
RIPM AX
S T E R L IN G
SU PER  T IG R E
T O R N A D O
T O P F L I T E
V A R L E Y
VERON
W E B R A
X A C T O

For all the best in aircraft and boats, give 
us a try. Large stocks of all modelling kits, 
wooden and plastic, engines, radio control 
and accessories. All available through 
our prompt mail order service.
All goods £25 to £250 are available on 
no deposit deferred terms. Up to 2 years 
to pay. S.A.E. for details.
Electronic components for home build 
radio control (RCM classic and RCME 
digital, etc.) available at competitive prices. 
S.A.E. for list.

Modern Models Ltd
49-51 LOWFIELD STREET, DARTFORD, KENT

Telephone 24155
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BRITAIN’S TOP RANGE OF DIESELS

1.5 SUPER FURY φ 2.5 RACER

2.5 SUPER RACER φ The best your money can buy today

40% EXTRA POWER
W IT H  T H E  E.D. P O W E R  P IP E

N O W  A V A I L A B L E  IN T H R E E  SIZES
SIZE No. 1 For Diesels and Glows, .15 to .20 cu/ins.

Weight approximately 1^ oz. (2.5 to 3.5 c.c.)
SIZE No. 2 .29 to .40 cu/ins. (5 to 7 c.c.) Weight 1.8 oz.
SIZE No. 3 For Glows .40 to .60 cu/ins.

Weight approximately 2^ oz. (5.6 to 10 c.c.)
The E.D. POW ER PIPE is an easy-to-use power-increasing and noise- 
reducing device developed from conventionally shaped double-cone 
tuned length exhaust pipes, and can give power rises of up to 40%.

SEE Y O U R  L O C A L  MODEL S H O P  MAN
E L E C T R O N IC  D E V E L O P M E N T S  

64 B R IG H T O N  R O A D  S U R B IT O N , S U R R E Y

THE NAME THAT STANDS FOR SPEED AND POWER
A range of over 30 engines from 2\ c.c. to 12£ c.c. for ALL types of 
modelling applications. A self-addressed and stamped envelope will bring 
our current price list.

Suppliers of the 
finest contest 
balsa with the 
super satin 
finish.

CONTROLLAIRE RADIO 
CONTROL EQUIPMENT

including the famous RCM&E DIGITAL in 
kit form.
All from the very best model shops or direct 
fiom

WORLD ENGINES
L I M I T E D

97 T U D O R  A V EN U E, W ATFO RD , HERTS. 
Phone : W A T FO R D  42859
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HENRY J . NICHOLLS
A N D  S O N  LTD

308 H O L L O W A Y  R O A D  
LO N D O N  N7 6NP

Telephone 01-607 4272

Recognised as one of the world's leading Model Shops 
we have now been established for 25 years, during which 
time we have been privileged to serve modellers all over 
the globe. Our business is almost exclusively concerned 
with aeromodelling and as specialists in this field we are 
in a position to advise on the choice of models, engines 
and radio equipment for use by modellers of every degree 
of experience. We specialise in radio control. Our Mail 
Order Department will send any goods that we advertise 
in the modelling magazines anywhere in the world. We 
supply the well-known American magazines, Model Air­
plane News and R/C Modeler on subscription. In fact, we 
give a service which we claim is second to none and 
rarely, if ever, equalled.

W H Y  N O T  T R Y  U S  FOR Y O U R  N EX T  
A E R O M O D E L L IN G  R E Q U IR E M E N T S
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let H.M.G. do 

the job 

with you!

Whatever you’re modelling, there's 
an H.M.G. product to give the job 
solid construction and a superb 
fin ish—and it ’s so much easier 
with H.M.G. !

★  B a lsa  Cem ent
★  Po lystyrene Cem ent
★  Clear Sh rink ing  and 

Coloured D opes
★  One P ack  Fuel-Proof Dope
★  A ll Purpose Clear A dhesive

Look fo r the new, eye-catching 
H.M.G. packs at your local model 
shops today!

H. MARCEL GUEST LTD
Riverside W orks, Co llyhurst Rd. 

Manchester, M10 7RU  
T e l: 061-205 5551/3

HORNET MOTH— 20-in. span scale rubber-powered 
model featuring alternative area tailplanes for exact 
scale or free flight purposes. Easily converted to 
electric R.T.P. 9s. 7d.

A IRED ALE— 26-in. span authentic scale rubber-powered model. Features 
die-cut ribs, detailed plan, etc. 15s. 9d.
K INGFISHER— 29-2-in, span high-performance cabin rubber duration model. 
15s. 9d.
OW L— 29-in. span sailplane. Die-cut fuselage sides, tailplane, fins and wing 
ribs. 15s. 9d.
CO SM IC  CLOUD— 33-in. span, semi-scale, high wing cabin sailplane. 9s. 1d. 
ION— 34-in. span. Record and competition winning F/F flying wing. For 0-46- 
0-8 c.c. engines. Pre-fabbed. 22s. 11d. (de luxe 31s.).
Performance Kits are Wholesale Distributors and Exporters for: Araldite, 
Borden, Casco, David Halsall, Davies-Charlton, H.M.G., Humbrol, Joy-Plane, 
Lewis Ward, Modelspan, P.A.W., Rainbow, Rant, Reeves, R.M., Sampson, 
Solarbo, Strato, Swann-Morton, Taipan, UHU, Kavan, Micron, etc.

Available from all Model Aircraft Stockists 
PE R F O R M A N C E  K I T S  - T H O R N C O T E  GREEN - S A N D Y  - BEDS

Tel: Northill 221
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You’ll do a good job better with the scalpel- 
sharp blades in &>α*κ,-Ηΐ<>ί*5κ HOBBY TOOLS

CRAFT TOOL of new design

For light and medium work. Un 
equalled for intricate cutting. The 
tapered handle, with groove for 
index finger, ensures a light but 
safe grip without strain.

Supplied with two pre 
cision-ground steel 
blades of different 
shape, 2/6

Spare Blades as 
illustrated 
6 for 2/6

UNITOOL
An all-purpose, heavy-duty pocket 
and bench set with three blades, 
scalpel-sharp. The ‘stow-away' 
handle gives instant choice of 
appropriate blade and pre­
vents blades from being 
mislaid. The flat handle 
ensures a firm grip and 
stops  tool from 
rolling away.

Com plete with 
three blades 
and plastic 
wallet 5/-.

Spare Blades as 
illustrated 6 for 3/-

TRADE ENQUIRIES ONLY TO

V T ,  .  M H l l  i.n (SALES) LTD., PENN WORKS
o W C W A i V  I l l O W O K  SHEFFIELD 6, ENGLAND
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NJM FO R R A D IO  C O N T R O L  E Q U IP M E N T
T H E  C H O IC E  O F  E Q U IP M E N T  S U IT A B L E  T O  Y O U R  NEEDS 

IS A LL  IM P O R T A N T .  W E W ILL A D V IS E  IF REQUIRED
W E SU PPLY , IN S T A L L  A N D  SER V IC E  R/C EQ U IPM ENT

We are M A IN  A R E A  D E A L E R S  for Mainstream Equipment.
To Cash Purchasers of Simprop 2 +  1 £108 & Simprop 5 £160 we give FREE a Charger for 2v 
Accumulators & D E A C S — W O RT H  £6.
Equipment by Ripmax: Pathfinder, Futaba, MacGregor including Galloping Ghost, Codomac 
etc., Staveley. Actuators: Orient, Elmic, Fred Rising, Futaba. Electric Motors: Taycol, Orbit 
and Marx.
We stock an extensive range of air-cooled and Marine Engines; also Single and Multi Channel 
Aircraft and Boat kits.

S E C O N D -H A N D  E Q U IP M E N T B O U G H T  A N D  P A R T  E X C H A N G E D
E A S Y  C RED IT  T E R M S  THRO U G H  P A Y B O N D S

NORWOOD JUNCTION 
MODELS
3 O R T O N  BUILD IN G S 
P O R T L A N D  R O A D  
L O N D O N ,  S.E.25 
Telephone: 01-653 4943

WE ARE HERE

________i a . _______________  ____

SOUTH NORWOOD HIGH ST.
-------- 1 I
Hours 9.30-6; Fri. & Sat. 9.30-7 

Early closing Wednesday

G. Sleep Ltd!
For over 30 years we !  
have maintained one g 
of the largest model + 
stocks in the South § 

of England S
I

22/24 KINGS R0AD| 

READING, BERKS J
Telephone: 50074 £

P A ISLEY  SC A LE  
MODEL A IR C R A F T

Fully detailed constructional plans and 
packs of building materials.

S.E.5a
| scale WW1 biplane

Halberstadt CLII
| scale WW1 biplane 

Caudron 1910 
Vintage monoplane 

Cessna 170
High-wing U.S. Lt. Pine 

Wassmer ‘Super Prestige’
-fe scale French Light Plane. 

Control Line

Several others planned for release 
1970/71

Trade and overseas enquiries welcome

Agent: J. Dove, 10c Woodneuk Court, 
Paisley, Renfrewshire, Scotland 

U.S.A.  Agent: Bob Holman, P.O. Box 
741, San Bernardino, California 92402
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H t  b  * n d  V E C O

TH E CHOICE OF CHAMPIONS

VEC019 BB
Superbly engineered to 

K & B’s exacting standards.
The finest R/C 19 available.
Standard version available 

for Goodyear C/L racing.

£15.10
INC. P.T.

TORPEDO
40 R/C

£19.10
INC. P.T.

Series 70 R 
Ultimate performance 

for
PYLON RACE & MULTI MODELS 
Standard version available for 

Rat Race

VECO 61 R/C
Incorporated as standard are large 
diameter crankshaft and bearings, 
Dykes ring piston for maximum 
power, chrome-plated cylinder for 
maximum life, and now features the 
acclaimed Perry carburettor. The 
SUPERB R/C MULTI MOTOR.

D ISTR,BUTED | R V | N E  ENGINES
31 The Fairway, New Barnet, Herts
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P L A N E T  M O D E L S  
& H A N D IC R A F T S

Stockists of

A ll well-known makes of A irc ra ft 
and Boat Kits and 

Accessories

Balsa wood Engines 
Fuels Finishes

MODEL R A ILW A Y S  
SLOT CAR RACING

Large range of Plastic Kits 

H AND IC R AFT M ATERIALS

M ail Order Service

108 T H E  H O R N E T  
CHICHESTER, SUSSEX

Tel: Chichester 83592

WOLVERHAMPTON 

MODELS & HOBBIES
Bell Street Manders Centre 

Wolverhampton tel. Wol 26709

When in · 
Wolverhampton 
come and visit 

the town’s largest 
and most 

varied stocked 
MODEL SHOP
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r _ n n W

FOR THE B E ST  IN R A D IO  CO N TRO L
COM PLETE S E T S

SPRENGBROOK DE LUXE 4 . . . £160.0.0
SPRENGBROOK DE LUXE 6 . . . £170.0.0
SPRENGBROOK SPO RT  2 . . . £84.17.6
SPRENGBROOK SPORT 3 . . . £104.17.6
SPRENGBROOK SPORT 4 . . . £145.0.0
CHARGER FOR SPO RT  MODELS (charges both Deacs)

All units 
complete 
with TX 
and RX 
DEAC 

£3

\  PREO/S/ON \ 
\ ------- 1

VpRnnun rs/
" Γ "  - J

R A D IO  CO N TRO L C O N ST R U C T IO N  S E T S
Total cost of all component packs to build 4-channe l....................  £95.18.0

Total cost of all component packs to build 6-channe l....................£101.18.0

GOOD AFTER SALES SERVICE ON ALL ABOVE. 

OBTAINABLE THROUGH:

READING MODEL SUPPLIES
5 C H A T H A M  ST R E E T  C A R  P A R K  

READ IN G  TO W N  CENTRE, B E R K SH IR E
Telephone: 51558 Early Closing Wednesday
Expert Service. Paybonds. H.P. Terms. R.C. Kits, Motors and Accessories stocked.
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ROSSI 15 2.5cc.
R 15 Tuned Pipe L 28.500 £19.0.0
R 15 Normal L 23.000 £15.6.0
R 15 R/C Marine/Pipe L 33.000 £22.0.0
R 15 R/C Silenced L 30.000 £20.0.0
R 15 Diesel/Pipe L 27.000 £18.0.0

World Record 
Racing Car Speed 
215 Km/h 5 Versions
(A ll prices quoted in Italian Lire and Sterling)

R O S S I T U N E D PIPES
2.5 c.c. (17 gr.) L 3.000 £2. 0.0

5 c.c. (23 gr.) L 3.500 £2. 7.0
10 c.c. (35 gr.) L 4.000 £2.13.0

R 60 Normal L 34.000 £22.15.0
R 60 Tuned Pipe L 41.000 £27. 6.0
R 60 R/C L 39.000 £26. 0.0
R 60 R/C Pipe L 46.000 £30.13.0
R 60 R/C Marine/Pipe L 56.000 £37. 6.0
R 60 R/C A.B.C. L 41.000 £27. 6.0
R 60 Speed A.B.C./Pipe L 43.000 £28.13.0

R O S S I  B R O S
Via Carabioldi, 25060 Cellatica, Brescia, Italy

S C O T T IS H  G L ID IN G  U N IO N
P O R T M O A K ,  S C O T L A N D W E L L ,  

BY  K IN R O S S
Telephone: Scotlandwell 243

THE WAVE SITE
Excellent Hill, Thermal and Wave 
Soaring in beautiful surroundings 
Comfortable Clubroom, excellent 

bedroom accommodation, full 
catering and bar 

Seven days per week 
Balanced Club Fleet 
Resident Instructor 
Aero Tow Facilities 

C O U R S E S  FOR BEGINNERS 
A N D  O T H E R S  

J U N E  T O  S E P T E M B E R

Visitors and visiting aircraft welcome

Write to the Secretary for further 
details

ADVANCED BOOKINGS NECESSARY IN WRITING

A GOOD SIGN 
LOOK FOR IT  

AT YOUR MODEL SHOP 
AND ORDER THERE
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Have you got 
what it 

takes to be a 
High Flyer?

Go on. Make something 
that will really do justice 

to your talents. If it’s 
only the cost that’s 

worrying you then you 
should know about 

Paybonds. It’s the new, 
flexible credit scheme that’s 

specially geared for the 
aeromodelling enthusiast. You 

could have £25-£300 to use 
now on the things you need. 

And up to 2 years to pay. 
So write for full details without 

any obligation. Go on— 
Spread your wings!

Paybonds
Paybonds Ltd.)
P.O. Box 430 

57 Cannon St.t 
London EC4
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Modellers everywhere know...

KEILKRAFT has been a byword in aeromodelling for 
over 35 years now.

How many modellers experienced or otherwise have 
never built a KEILKRAFT kit? Very few!

The reason is very simple, KEILKRAFT have the 
largest, most comprehensive range of model kits 
available today, each expertly designed and produced 
from the best selected materials.

There are the exciting new R/C kits, the Intruder, 
Outlaw, Elmira and old favourites such as Ajax or 
Achilles, designs that have stood the test of time.

Whatever branch of aeromodelling is your fancy 
there is a range to suit within the famous KEILKRAFT 
range.

The Best Kits
The Best Materials



HOBBY MAGAZINES
Published by

Model & Allied Publications Ltd.
Publishers of

Model Cars
—first Friday of each month

Woodworker
—second Friday of each month

Radio Control Models & Electronics
—second Friday of each month

Meccano Magazine
—second Friday of each month

Scale Models
—second Friday of each month

Aeromodeller
Incorporating “ Model Aeroplane Constructor”  and 
“ Model Aircraft” —third Friday of each month

Model Beats
Incorporating “ Model Maker” —fourth Friday of each 
month

Model Railway News
—second Friday of each month

Model Engineer
Incorporating “ Mechanics” , “ English Mechanics”  and 
“ Ships and Ship Models” —first and third Fridays of 
each month

Aeromodeller and Model Maker Plans 
Service
M.A.P. Technical Books

13/35 Bridge Street 
Hemel Hempstead, Herts


