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g Telecont — Radio Control Equipment

The little Transmitter with the big performance

Distributed by robbe
nUMlDLi-A

®  Tone Modulation ·  No Tuning 
®  Crystal Controlled ·  Reliable 
®  Proved and Fie'd Tested for Two 
Years ·  Very Convenient and Easy 
to Use ·  Almost Foolproof

3 channel
transmitter in 
leather case

5 channel
9 channel

3 channel 
receiver

5 channel 
receiver

9 channel 
receiver

The special 'Building Brick’ system used in both receiver and transmitter can be extended from 
3 channel to 5 and to 9— you can do this yourself by the simple substitution of prefabricated 
parts, no soldering being required.

THE MAIN FEATURES OF THE MODERN TELECONT EQUIPMENT
The fully transistorised transmitter is very economical and uses only 7 mA. during signal pauses. 
The internal accumulators may be charged, without dismantling, by way of the special sockets 
fitted to the case. The transmitter is very small and easily handled and is fitted in an elegant and 
very good quality leather case— rather like a modern miniature camera. The robust fully tran­
sistorised receiver is fitted with an extremely sensitive relay that is not affected by vibration. 
Enormously stable, crash resistant, light and so reliable. Any Telecont receiver will work with 
any Telecont transmitter without further tuning of either the Radio Frequency or the Tone 
Frequencies. It has a careful and well planned plug in system for connecting batteries and servos. 
Simultaneous ©Derations with both five and nine channel receivers. The reliability and certainty 
of function is due to the use of high class and reliable parts using the latest commercial electronic 
techniques. The men who make the Telecont equioment are proud of it and have preat faith in it. 
The new and exciting radio remote control unit TELECONT and all ROBBE construction kits are 
now available in most Model Shops throughout the United Kingdom. Go and see your local Model 
Shop. If he hasn’t got it yet. please do write to our representative in England for list of retailers 
where ROBBE goods can be obtained. E. Fischer, 28 Bicknell Road, Camberwell, London, S.E.5.
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NEW  RANGE OF A.E.I. FIRST GRADE TRANSISTORS
REQUEST (N O W  INCLUDES POPULAR EQU IVALENTS)COMPLETE 

XA101 5/-
XA111 5/-
XA102 6/-
XA 112 6/-
XA103 4/-
XA104 4/-
XA125 7/6
XA141 9/6
XA142 9/6
XA143 10/6

LIST ON
XA151
XA152
XA161
XA162
XB102

5/-
5/-
9/6

10/6
4/-

XC101
XC121
XC163
XC161
XC181

6/-6/-
7/-
6/-
7/-

NPN TYPES
XA701
XA702
XA703

9/-
17/6
25/-

AF102 
AF114 
AF1 15 
AF1 16 
AF1 17 
AF1 18 
AFZ12 
OC170 
OC171 
2 N 1742 
2N502

27/6
11/-
10/6
10/-
9/6

2 0 / -
35/-
9/6

10/6
25/-
47/-

X B 121 8/6 XC101A pairs 10/- 5Yvi ic n m u
XB103 4/6 XC121 „  10/- XS104 7/6
XB1 13 4/6 XC131 „  10/- XS101 10/-
XC101A 6/- XC171 10/- XS121I 15/-
OC71 5/- OC41 9/- OC28 20/-
OC72 71- OC42 9/6 OC29 20/-
OC75 71- OC44 7/6 OC35 18/-
OC76 71- OC45 6/6 OC16 20/-
OC78 71- OC22 23/- OC200 10/6
OC81 7 1- OC23 34/- OC201 31/6
OC82 10/- OC24 29/- OC122 16/-
OC83 6/- OC25 12/- V15/20IP 19/6
OC84 8/6 OC26 25/- ORP12 12/6

A.E.I., ED ISWAN, 
MULLARD, G.E.C., 

NEWMARKET, 
SEMICONDUCTORS 

All 100% gtd.

SIL ICO N 500 mA. 
RECTIFIERS
XU604 400 PIV 5/-
XU611 100 „  3/-
XU612 200 ,, 3/6
XU613 300 4/6
XU614 400 „  5/-
5E10 1000 ,, 12/-
Relay
12 volt 
20 mA.
700 ohm 
2p 2w 
contacts.
Size :
I J x l x  3"

7/6d. p.p. 9d. 
Miniature 300 ohm 

4-6 volt lp 2 w  24/- 
HEADPHONES
Lightweight High-effi- 
ciency headphones with 
adjustable headbands 
with cords.
O  2000 ohm 12/6

p.p. 1/-.
#  4000 ohm 14/-

p.p. 1/-.
POT CORES

Complete
with

fittings

I t3* x 1A  x I "  10/6 
H  x H  x I "  10/6 
1| x 11 x H "  17/6 

P.p. 1/-. 
SUB-M INIATURE 
465/470Kc/s IF 
TRANSFORMERS 
Size only *  x * x 
5/- each or 15/- set 

of 4.
Including O.S.C. Coil.

Size 3| x 2| x H " .  
Price with Prods., Bateries 
and Full Instructions.
Fully Guaranteed.

M IN IATURE 
SOLDER IRON

Antex Precision with
■5V " removable bit. 
220/240 volt 29/6
6 or 12 volt 25/-

VALVES FOR RADIO 
CONTROL

Sockets 6d. each.
DK96 8/- 6C4 5/-
3S4 ( DL92) 7/-
3A5 ( DCC90) 9/-
1S4 ( DL91 ) 8/-
3V4 ( DL94) 7/6
3D6 ( 1299A) 4/6
XFY34 15/-
D L66 & DL68 7/6
3A4 7/-

Complete List

P O C K ET  TESTER
MODEL PT34

Volts/Ohms Milliamps
0/10/50/250/500/1 fcv.

A.C. and D.C. volts. 
0/1/100/500 mA. D.C.
•  Resistance, etc.

49/6d.
p.p. l / 6d.

M IN IATURE
PANEL METERS

0/50,,A 39/6
0/500,,A 32/6
0/1 m.A, 27/6
0/5 m.A. 27/6
0/300 volts 27/6

Quartz Crystals for 
Radio Control

i r  9.065 mc/s third 
overtone for all valve 
transmitters on 27 

mc/s 12/6.
Socket to suit 1/-. 

ic  Sub-miniature 27 
mc/s crystal wire ends 
for valve or transistor 
transmitters 30/-. 
on request.

RECHARGEABLE BATTERY
9 volt PP3 size Rechargeable Battery giving 100 
times the life of a dry type. Leakproof. Com­
plete with Charger. 35/-

M ERCURY BATTERIES
1.3v. 5000 mA/H 2 x §" 2/6
1.3v. 500 mA/Η | x I "  1/3 
7.8v. 500 mA/Η 3| x 6/- 

1 6.9v. 500 mA/Η 8j x J "  12/- 
3.9v. 500 mA/H 2 x | "  3/6

HENRY'S RADIO LTD.
5 H A R R O W  RD, LO NDON, W .2

PADington 1008/9
★  COMPONENTS SPECIALISTS *

PO W ER
( Pairs available) 
XC141 10/-
XC142 15/-
XC155 20/-
XC156 22/6
M IN IATURE 
DIODES
XD201 2/-
XD202 2/-
CG12E 2/- 
CG64H 2/-
SB078 6/6
SB305 8/6
SB231 12/6
SB231R 17/6 
GET103 7/6
GET106 14/6 
GET114 6/6 
GET115 9/6 
GET116 15/- 

W E  CAN ADVISE AS 
TO THE CORRECT 
TYPE TO USE IN 

YOUR C IRCUIT

DISC CERAMIC 
CAPACITORS
3.3 4.7 10, 15, 18, 
22, 33. 47, 100, 150, 
220, 470 680, 1000, 
1500, 2200, 4700pf.
9d. each.

1700 -f 
700ohm 

coi Is.

Size 2ΐ x 1 x | "  
15/- each. 

ZEN ER DIODES 
4.3 volt 250 m.w. 7/6 
6.2 „  „  7/6
9. T „  „  7/6
12 „  „  7/6
4.7 ,, 1 watt 12/6
M IN . FERRITES 
FX1011 | dia. x i "  7/6 
T7z x ΐ "  Choke core 1 /- 
TELESCOPIC AERIALS 
®  l \ "  to 14r; with 

socket 3/6d.
41 7 section 7" to 38" 

10/6d.
^  7 section 1 0" to 64" 

17/6d.
W e  can supply most 
of the miniature and 
standard components 
used on circuits in this 
and other magazines 
and publications. Let 
us quote, competitive 
prices by return of post.
N EW  44 PAGE 10 x 7 \ 
in. CATALOGUE NO W  
READY 1/-. FULLY 

ILLUSTRATED.



COSMIC HOBBIES
44 SHEEN LANE,LONDON S.W.14

Telephone: PROspect 9375

★  R/C EQUIPM ENT
★  N EW

M.K. MULTI SERVO £4.10.0 
SIZE 3 x l - l x l  in.

W EIGH T ONLY 2\ oz. 
MOTORISED SERVO 3 4-3 VOLT. 

150 M.A. DRAIN ONLY 
SELF CENTRING OR TRIM

★  N EW
M.K. TRANSISTORISED MULTI SERVO 

£8.15.0
SIZE 3 x l-J x 1 in.

W EIGH T O NLY 3i oz.
6 TRANSISTOR FAIL SAFE CIRCUIT. 

O NLY ONE 4.8y . DEAC OR 4.5v. DRY 
BATTERY REQUIRED FOR OPERATION. 

SELF CENTRING OR TRIM.

*  BARGAIN
MANUFACTURERS SURPLUS STOCK. 

LIMITED QUANTITY.
2 Valve Tone Transmitter Choke Tuned 
Stability. Single or Multi. Complete Working. 

O NLY 97/6d.

MAKING YOUR O W N  SUPERHET ?
Then you will need a complete working

I.F. Strip ... ... ... ' . . .  55/—
7 mm. Subminiature I.F. Transformer

450/470 K.C..........................  each 4/6
A.F. 127 Transistors ... ... each 12/6
Matched Crystal Pairs

(for Superhets) ... ... pair 65/-

★  R/C AIRCRAFT 
KITS

KK Super 60 107/-
Veron Viscount 113/1 

,, Skylane 97/10 
Merc. Galahad 36/- 
Merc. Matador 25/3
★  AIRCRAFT 

ENGINES
Merco 35 R/C 152/6 
Merco 49 RC

£11/16/8 
OS-35 R/C 158/4 
OS-15 R/C 134/10 
E.D. Hunter

3.5c.c. 82/3
E.D. Racer

2.5c.c. 82/7
A.M. 15 R/C 75/9 ★
★  AIRCRAFT 

ACCESSORIES
Nylon and Wood 
Props. Fuel Tanks. 
Airwheels. Tissue. 
N y l o n  Covering. 
C o n t r o l  Horns. 
Tailwheel Brackets. 
Elastic Bands, etc. 
W E  STOCK EVERY. 
THING FOR MODELS

★  BOAT KITS
Marlin 36 in. 82/4 
Coral Nymph 67/6 
Sea Queen Motor 

Cruiser 116/8
Vosper Air/Sea

rescue boat 66/4 
Merc. Maycraft 

Cruiser 132/6
Sea Commander

Cabin Cruiser 70/- 
Boat Fenders in stock 
4k MARINE 

ENGINES 
E.D. Marine Bee

82/7
E.D. Super Fury

108/7
E.D. Racer 108/— 
Frog 1 50R 67/6
Frog 2.49 B.8 . 97/4 

THE N EW  
TAPLIN-BAKER 
HYDROJET —

Fits 2.5 to 8c.c. 
Engines, ready 
to install 76/6 
V IXTR IC  HULLS 

FIBREGLASS 
Pirana Mk. II 55/— 
Pirana Mk. Ill 79/6 
Bonito 42" 90/-

MAIL ORDERS please add estimated postage. 
Orders over £3 total value post free.

4k Send 6d. for lists.

FOR ALL YOUR RADIO & 
MODEL REQUI REM ENTS

UNISELECTORS. Miniature Siemens type 3 
banks of 11 contacts and homing arc 12 volt 
coil. New and boxed 35/-, post 2/-. As 
recently described in this journal.
SELF neutralising tumbler switches for left 
and right rudder control 2/-, postage 1/-. 
SIGMA RELAYS
5,000 ohms coil, single pole change-over con­
tacts. Weights 3i ozs. Price 9/6, postage 1/-. 
METERS. 5 M.A. 2 in. round, 17/6; 50 M.A. 
ditto, 15/-; pp. 1/3. New and boxed. 
SIEMENS HIGH-SPEED RELAYS 
3,400 ohms, single pole change-over contacts. 
Price 17/6, postage 1/-. Miniature sealed 
3-400 ohms type, 18/6, postage 1/-.
SERVO RELAYS
12 volt miniature relays, 300 ohms SPCO, 
4/6; ditto 100 ohms, 6-8 v., 5/6, post. 1/-. 
M IN IATURE 12v. ACCUMULATORS 
.75 A.H. 4" x 3" x I f " .  Weight 2 lb. 22/6. 
P&P 2/6. Ditto, 2 volt 1.5 A.H. 4 " x 1" x 
I f " .  Weight 11 ozs. 7/6, P&P 1/3.
12v. 8 A.H. ACCUMULATORS 
6"  x 5?" x 3^". Weight 9 lb. 40/-. P&P 
4/-. All above new Government surplus accu­
mulators but we do not offer any guarantee 
as to their life.
MOTORS new and boxed— Square type D.E. 
shaft. 5U.2710/05 as recommended in
‘Model Maker’, 15/6. P&P 1/9. 
CONNECTING W IR E , fine flexible, 8 dif­
ferent colours, 2d. per yd. or 2/6 for 2 yds.
of each colour. P&P 9d.
POT CORES L.A.I. type. Unwound 9/6. P&P 1/-.

Phone
BRIGHTON

25806

BR
93 NORTH ROAD
BRIGHTONSUSSEX

ΕΕΗΞΠ3

W R I G H T
System  of R a dio Control

Introduce the MARK V units as 
illustrated and described in the 
November issue of R.C.M. & E.
MK. V TRANSM ITTER C /W

Ground based unit £8.14.3d.
Hand Held — available soon.
MK. V RECEIVER C /W

Measures I "  x 1" x 2". Weight 1J oz. 
Full/ transistorised. Price £8.2.0d.

MK. V RELAYTOR
Measures 12” x l l " .  Weight 1J oz. 

Price £3.1.6d.

★  SEND S.A.E. FOR FULLER DETAILS
★  TRADE ENQUIR IES WELCOME

Holt Whitney & Co. Ltd.
O LD  G R A N G E RO AD  

SPARKH1LL : BIRMINGHAM, 11 
VIC 4401



AERO
MODELLER

ANNUAL
IN ONE YEARLY VOLUME 
is gathered the cream of the 
world’s model plans, plus articles 
on subjects of special interest in 
the current year, plus a selec­
tion of practical and theoretical 
information that will help aero- 
modellers of all degrees of skill. 
The cover painting depicts man- 
powered “ Puffin”  against a 
starry sky with American space 
capsule “ Friendship V I I ”  in 
orbit. Articles include Man- 
powered Flight ; a 3-volt sub 
miniature Transistor Receiver by 
Dave McQue ; Franz Czerny on 
Jedelsky’s “ Standard”  models ; 
Schneider Trophy in Minature ; 
Water-powered Free Flight ; 
Lightweight Rubber Models by 
Peter Gasson ; Anti-warp Struc­

PRICE

10'6

B a a h ie  i  at
RADIO CONTROL W ITH  

V IBRATING REEDS
By R. H. Mapplebeck 

Covers complete instruction! 
for building 3-valve Rx. antf i 
3-valve handheld Tx. to suit, 1 
including making of reed bank. 1 
Not miniature equipment but · 
ideal for boat use. 16 page; 
of detailed information. 3/4

tures ; Control Surface Design 
for R/C ; Fact & Fallacy of 
Design Theory; Scale Prototypes 
for R/C ; Glide Trim ; Power 
Prop Selection ; Multi is the 
Real Answer. Also included : 
Engine Analyses of the year, 
International and British Contest 
results, and a host of fully 
dimensioned model plans.
160 -pages, size 8* 
x 5h in., w ith full 
colour cover pa int­
ing on high quality 
gloss paper, 36 
model plans, hosts 
of articles, sketches, 
photos.

H ILL 2-VALVE RECEIVER
By E. R. Hill

Eight-page booklet gives full 
constructional data for both 
standard and miniature ver­
sions of most successful car­
rier-wave sets for aircraft, 
current rise 0.4 m.A. to 4.0 
m.A.
RC/664 2/.
G A L L O P I N G  G H O S T  
and pulse proportional data |
All published information or 

single channel proportion*, 
radio control summarised in 
special booklet. Includes top. 
line U.S.A. and British expe?: 
advice with installation cir. 
cuits for pulsed rudder, Ga. 
loping Ghost Rudder/Elevatcr 
with or without engine cor. 
trol and simple dual propor- 
tional.
RC/735 3/1

A E  R O T O N  E
By Tommy Ives & P. Lovegrov*

A single- or multi-channt 
tone set for modulated trans 
mitters. Temperature stable 
can be built for £4, weighs 2 
ounces, needs only two smil 
batteries and measures 3 in 
x l i  in. Current rise frora 
0.2 m.A. to 4 m.A.
RC/728 2/-

SIMPLE RADIO CONTROL
CONTENTS: BASIC PRINCIPLES : THE TRANSMITTER : THf 
RECEIVER ; THE RELAY : ACTUATORS & CONTROL GEAf 
SOLDERING : MULTI-PURPOSE METER : THE “ AEROMODELLER 
TRANSMITTER : THE AM /IVY TRANSMITTER : THE N EW  IVT 
RECEIVER ; THE HILL Mk. II RECEIVER : THE “ AEROMODELLER 
TRANSISTOR RECEIVER : PROPORTIONAL CONTROL : THl 
MODEL : INSTALLATION : TU N IN G  : PRE-FLIGHT PREPARATION 
RANGE CHECK & FLYING ROUTINE ; FAULT FINDING 
APPENDICES, USEFUL CHARTS & PLANS.
Size 8h x 5 J ins., 96 pages, "bound in two-colour card PRICE 
cover drawn on, plus 8 pages of art plates covering — # 
equipment and models, innumerable clear circuit mL /m 
drawings, wiring diagrams and sketches . . . .

A E R O N A U T I C A L  PRESS LTD



md GisuuuL· I R/C
I A E R O M O D E L L E R  

T R A N S I S T O R  R x .
By Tommy Ives

dhi Popular carrier wave set for 
in<i small models, follows fast 
jit, pulsing has lightweight and 
nk low battery drain virtues, 
but RC/736 2/-

?fi IVY-AEROMODELLER
{ CARRIER W AVE RECEIVER

Ideal and inexpensive pro- 
puJ1Ject for the beginner. Well- 

‘c tried Ivy circuit brought up- 
" to-date. Full stage-by-stage 

.^"instructions in six-page leaflet. 
ift;RC/795 2I-
40 IVY-AEROMODELLER
7/ CARRIER W AVE

TRANSMITTER
*■: Simple single channel C .W . 
a Tx. for use with Ivy Rx. 
°-' Suitable for beginners. Hand- 
n* held with telescopic aerial, 
i  Eight-page leaflet.

RC/794 2/-ert
?ir· IVY-AEROMODELLER
*· TONE TRANSMITTER
ter Development of the Ivy/ 
or* AM CW . Tx. P/C technique 
or· makes it as simple as C.W .

version. Suitable for “ near”  
>/* beginners. Six-page leaflet. 

RC/801 2/-

H ILL TRANSMITTER
A X-tal controlled Tx. by 

Eric Hill is recommendation 
In itself. Can be simple or 
Incorporate Tone, Control Box 
for tuned reeds, etc., in fact 

ora It should last a modelling 
lifetime. 10-page leaflet. 

2/-RC/802 2/-

BIG
RADIO CONTROL BIG 
FOUR is a new depar­
ture in model technical 
journalism that will fill 
a real need amongst 
newcomers to r/c fly­
ing. It caters for the 
man who has just 
bought, or is thinking 
of buying his first r/c 
kit in which to install 
and fly his first equip­
ment. W e approached 
the manufacturers and 
designers of the four
British kits now on the market and invited them to tell us 
all about them. The result is a book which amplifies the 
building instructions supplied with the kits, tells why the 
designers did what they did, how they installed their equip­
ment, how they flew the models, and snags they met and 
overcame, tips on better building— in fact it is nearly as good 
as having these expert designers and flyers standing with you 
as you progress. The kits covered are MERCURY GALAHAD; 
FROG JA C K D A W ; KEILCRAFT SUPER S IXTY;  VERON 
VISCOUNT.
Sixty-four pages, size 8» x 5~ ins., w ith two colour care 
cover. Copiously illustrated w ith plans, drawings, photos 
and text by Tommy Ives, Frank Knowles, Stew art Uwins.
Ernie Webster, Phil Sm ith, Tony Dowdeswell.

PRICE
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AIRCRAFT 
IN M INIATURE 12/6 1□

I MODEL CAR RAIL 
| RACING

FLYING I
□

MODEL MAKER
SCALE MODELS ίο/- 1 MANUAL
SIMPLE

□
SECRETS OF

5,6  □RADIO CONTROL 6/- 1 SHIPS IN BOTTLES
MODEL BOAT 
RADIO CONTROL 7/6 |□

AEROMODELLER
ANNUAL

10/6 Π  

! , - □

CONTROL LINE 
MANUAL 
DESIGN FOR 
AEROMODELLERS

15/- 1 

5/~

□

□

1962/3 Edition
PLANS
HANDBOOK

SCALE
MODEL CARS 5,-1□

GLASS FIBRE 
FOR AMATEURS 7 · « Π

5 / - Π

CARDBOARD 
ENGINEERING 
BOAT
MODELLING 
POW ER
MODEL BOATS 
MODEL AERO ENGINE Γ  Ί
ENCYCLOPAEDIA 12/6 I___ |
AEROMODELLER 
POCKET DATA 
BOOK

12/6 □

R/C BIG FOUR 
BOOKLETS 
(Insert ref. no.)

Name
Address

s/ -D
□

Sum enclosed

£ s d

38 C l a r endon  Road,  W a t f o r d ,  Her t s



8 R A D i O  C O N T R O L  M O D E L S  & E L E C T R O N I C S

& Cue/uuuJtete
Welcome ίο 1963

Yes, we know it has not yet arrived, 
but now is the time to make those reso­
lutions, in plenty of time to be able to 
drop the appropriate hints as to the type 
of useful presents that would be most 
appreciated at Christmas. We have al­
ready heard a number of enthusiasts 
declaring that next year they will "do” 
scale, proportional, multi, etc.

Make your decision now! There are, 
of course, a few hardy types who will 
operate R /C  ice breakers and put skis 
on their aircraft, but we like to think 
upon winter as a time for construction 
and development. With regard to the 
latter, let us take stock of the situation.

Superhets have, during the 1962 
season, become almost universal among 
the top multi men, and with the in­
creasing number of radio modellers to 
be seen at an average club meeting, 
whether they be single or multi enthu­
siasts, some form of simultaneous opera­
tion has become desirous if not a neces­
sity. We are frankly surprised that more 
modellers do not start with six channels 
of a multi outfit or an ultra simple 
pulsed rudder with some electro-mech­
anical gubbins for motor control. We 
stress motor control, because operating 
a power boat or aircraft without this 
facility seems to be rather akin to 
driving a car without brakes.

Pulsing appears to be coming back a 
little with the appearance of Don 
Brown's model at the World Champion­
ships and the pulsed Metz equipment. 
Contests have been won with a 
simpler form of proportional, wherein 
No Signal gives full left, Full Signal 
gives full right and the pulser is the 
pilot’s right thumb. The servo is almost 
any small geared motor, linked to the 
rudder by a piece of nylon and a rubber 
band spins the motor back to the other 
rudder position. Such an arrangement 
uses an un-modified single channel trans­
mitter and receiver and is quite a good 
starting point for the more precise pro­
portional systems to follow in future 
developments.

Just what is in store for the majority 
of modellers for 1963, is to a large 
extent governed by the manufacturers, 
for the majority of readers we find these

days use commercial gear rather than 
design or build their own. However, if 
you feel that a particular type of equip­
ment or a certain component is not the 
complete answer to your requirements, 
do not hesitate to write to your favourite 
manufacturer and enquire if he has con­
sidered the possibility of a demand for 
your type of equipment in his future 
production policy. After all, it is the 
modeller who uses the gear most who 
can comment upon its suitability and 
may be able to suggest small production 
changes which might widen its 
application.

Manufacturers do a careful study of 
the potential market before producing 
equipment, and a few helpful words 
from his potential customers can be a 
great help in the design stages.
Overseas Checking

Occasionally we receive enquiries 
from overseas readers who wish, like 
our own modellers, to avail themselves 
of our Frequency Checking Service. 
Unfortunately, our helpful band of tech­
nicians are limited to Britain. We would 
hesitate to suggest that anyone sends 
their transmitter over here, for apart 
from all the complication of Customs 
regulations and cost of postage, other 
countries have different standards of 
R.F. tolerance, etc. It is, therefore, 
necessary to check with the Post Office 
authorities, or whoever controls the 
licensing of operators in one's own 
country in order to assess the suitability 
or otherwise of any published circuit 
whatever it's source, so that the 
home built transmitter will pass, what 
are in some countries, stringent 
regulations.

If we can in any way assist by pub­
lishing the names of willing technicians 
in other countries, who choose to offer 
their services to fellow modellers, we 
will add these to a special overseas sec­
tion of our Frequency Checking List.

We feel that with the rapidly expand­
ing International readership of Radio 
Control Models & Electronics, such a 
step may prove worthwhile in order that 
the interest may be broadened to en­
compass those overseas readers who 
have no facilities or in some cases the 
“know-how” to check their own gear.
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< On the Cover S
c By now a familiar sight at radio s  
\  regattas. Q class Mimosa by 5 
? G. J. F. Stalkartt uses six channels \
< of an R.E.P. Superhet, indepen- b 
i  dent control of rudder, main and \  
? jib sheets. The Superhet is a pro- \
< totype undergoing contest proving $
5 tests prior to full scale production. < 
v The photograph was taken at \
S Poole Regatta, and a report of the ? 
£ event appears this month. There < 
\  is something refreshingly quiet > 
S and efficient in radio control sail- ? 
£ ing craft, and one's skill as a s  
\  helmsman is exercised to the > 
$ utmost. If we may draw a parallel, c
< we would liken it to slope soaring s
\  round a pylon racing course. >
r  The other picture: P. Cham- C
S pion’s compact all transistor trans- p 
> mitter, featured as this month's > 
?  constructional article. With sim- \  
S plicity the keynote, and is to be > 
5 extended to full multi in the < 
\  second instalment. \

What is a “Democomp”?
An idea which seems to be catching 

on rapidly these days is the organised 
public spectacle designed to strengthen 
relations between model clubs and local 
authorities. Indeed, with the public 
generally.

The advantages to be gained by this 
means, can very often result in extra 
facilities being granted for the club with 
regard to flying sites and meeting places. 
Their immediate effect is, of course, to 
familiarise the public with our rather 
specialised hobby and, who knows, 
attract a few more to our ranks.

The idea of incorporating these 
demonstrations with a competition has 
added appeal to both sport flyers and 
competition men, for having completed 
their official schedules and contest nerves 
have been put aside, there is the 
more light hearted business of flying for 
fun and for the audience.

An excellent example of the morning 
contest and afternoon demonstration is 
reported by Major F. Plessier. Apparent­
ly new to France, this type of event was 
held on September 21st on the 10,000 ft. 
long runway at the test centre of 
Bretigny, 20 miles south of Paris. 
Almost perfect weather and prior publi­

city of a television show the Saturday 
before, contributed to the success. Four 
thousand spectators turned up to watch 
the Mono and Intermediate contests 
with entries from other parts of France. 
The afternoon show was backed up by 
an informative running commentary 
whilst models from the smallest (Cox 
Babe Bee, rudder only) to full house ten 
channel models were displayed. There 
was combat, pylon racing and a balloon 
bursting, rounded off by a spot of crazy 
flying by models equipped with smoke 
cannisters and fireworks. Our little pic­
ture shows a ducted fan “Crusader”, 
note the airscoops in the fuselage sides 
instead of an intake in the nose. 
Definitely one to please the crowd 
anywhere.

Now, at the risk of being called a wet 
blanket, may we suggest that when 
public address commentaries are being 
given, a few words could be said on the 
subject of public safety. One sees little 
notices reminding the public of the fact 
that they attend at their own risk and 
that for example—“motor racing, etc., 
is dangerous”. However, far too often 
we see people crowding a take-off area 
or straying out to get a better view of 
a landing approach when at such times 
a skilful pilot needs all his wits about 
him, and there is just a chance that 
reliable as equipment is these days, or 
however familiar the pilot is with his 
model or the weather conditions, there 
is just that remote chance that a 7 or 
8 lb. “guided missile” will fall out of 
the sky with some unfortunate spectator 
in its path. It may take only one such 
occurrence to severely handicap the 
hobby generally.

We are not knocking the pilots, it is 
just that we are sure the general public 
have no idea of the potential hazards.

IllgS
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'Champion' Transmitter
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By P. CHAMPION ★
★

★

PART 1 Single channel ★

Ι
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Introducing a new, simple Tx for c 
the “All Transistor” enthusiast. S 
P. Champion is a member of the s  
l.R.C.M.S. and uses this Tx to < 
control a “Hustler” Delta. >
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'T 'he circuit is not original but has the 
advantage of being well tried and 

proved. The cost of building is rela­
tively cheap and battery consumption 
being very low (Tx. 30 raA.) the very 
adequate batteries will last a whole 
season and cost only 3/- each (PP1 6v.).

The circuit has a crystal oscillator 
section. It will be noted that this is 
similar to normal practice except for 
RV1. It has been found by the writer 
that this is the only method of control­
ling and adjusting the oscillator satis­
factorily. The reason is that with the 
active cathodeon crystal the feedback 
through the crystal can overdrive the 
stage if the adjustment is in the base 
bias network, as this feedback cannot 
then be controlled.

The P.A. stage is a conventional push 
pull oscillator and draws current only 
in accordance with the load similar to 
push pull audio stages. After many ex­
periments the writer is satisfied that this 
layout is the most efficient and is in fact 
used in Mullard and S.T.C. designs.

Fairly large coils are used to obtain 
the maximum efficiency from basically 
low powered transistors where losses 
must be kept to a minimum. It will be 
noted that both coils are in the same 
plane, this being dictated by size layout 
and efficiency considerations. No in­
stability will occur, but a screen of 
aluminium 22-24 s.w.g. may be placed

All transistor 
Simple circuit 
Bi-Simultaneous 
Low battery drain

between the oscillator and P.A. (This is 
good practice with any Tx., see Fig. 2).

OC 171 transistors are used as they 
are probably better from various aspects 
connected with modulation but if cost is 
important OC 170s should be satisfactory.

Stability with regard to temperature 
and time are excellent, the output drops 
slightly with cold, and increases with 
temperature. The Tx. has been tested to 
120s F. with no ill effects. After initial 
setting up no future adjustment should 
ever be required. It is reassuring 
though, to have a 6v. .04 bulb that can 
be plugged into the aerial socket and 
coupled between the aerial socket and 
earth. The glow of the bulb indicates 
everything is satisfactory. The writer 
uses a bulgin jack socket for the aerial, 
the inner part of the jack plug being the 
aerial connection, the 6v. .04 bulb is 
wired with a diode into a spare jack 
socket. (Fig. 3).
Note: If a jack socket is used, the 
return side of the jack plug must be 
insulated from the aerial or no power 
will be radiated.

Modulator Amplifier
Collector modulation is used and this 

h as . been found extremely satisfactory. 
Unlike other forms of modulation the 
R.F. power is increased rather than de­
creased and if sine waves are fed to 
the amplifier, and the modulation is set 
to less than 100 per cent, sine waves will 
be transmitted.

There is sufficient power for 100 per 
cent modulation and a high impedance 
audio input is used to enable any valve 
or transistor tone generator to be used 
without overloading the generator.

The audio oscillators of Dave Mcque 
or P. Lovegrove are entirely suitable, 
also a pulsed audio for proportional.
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NOTE : RV2 (from R l4 )  incorrectly numbered as R12 in circuit, C l 3 is omitted and goes between 
T5 base and RV2, unmarked resistor between RV1 and -fve is R16.

COM PO NENTS REQ U IRED
R 1 47K R9 IK Cl 1000 PF C9 1000 PF
R2 4.7K R10 3.3K C2 CIO 75-100 mfd.
R3 22012 R 11 1.5K C3 C l 1 8-10 mfd.
R4 22012 R12 56K C4 Cl 2 8-10 mfd. T1 OC171
R5 1.5K R\3 10K C5 Cl 3 .01 mfd. T2 t»
R6 22012 R14 330K C6 C l 4 100 mfd. T3 * f
R 7 10K R 1 5 10012 C 7 3-30 PF Phillips RV1 IK  or 2K T 4 OC76 or GET1 14
R8 10012 R 1 6 10012 C8 t » M RV2 1 M12 T5 O C71 or OC75

Batteries : Two x P .P . l ’s 
RV1 : Henry’s submin. or Radiospares slider type.

RV2 : Small Henry’s, preferably Plessey Skeleton. P.C. altered if necessary to suit pot used.
The construction is straightforward 

being a two stage R /C  coupled single 
ended output audio amplifier of conven­
tional design, drawing 10-15 mA. at 12v. 
The p.c. board is made in the same way 
as the R.F. section and wired in accord­
ance with the circuit.

The only item needing construction is 
the modulation choke. This is very 
simple, having only one winding, the 
turns need not be counted as the bobbin 
is merely filled with 36 s.w.g. enamelled 
wire.

The metalwork and bobbin for the 
choke is a Radiospares midget output or 
intervalve transformer or other trans­
former of similar size and construction.

The existing windings are unwound 
then the bobbin rewound full of 36 
s.w.g., the final resistance of the choke 
should be 80-100Ω. This will have suf-

fient inductance to operate with modu­
lation audio tones down to 150 cps, i.e., 
below lowest reed notes normally used.

To set up the modulator connect the 
audio source to be used to the input 
and earth, turn the 1 ΜΩ pot to 
minimum resistance to earth.

If a scope is available, connect the 
y amp to earth on the Tx. and to the 
erected aerial via a diode. Alternatively 
tune a receiver to the Tx. and listen on 
earphones to the Tx. If RV2 is now 
turned up (this is in effect a volume 
control) the audio will be heard faintly 
and will then increase in volume up to 
a certain point, then no further increase 
will be heard but the tone will roughen, 
this point is 100 per cent modulation. 
It is advisable to back off a little from 
this point. With a ’scope coupled the 
waveforms can be adjusted and 100 per
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cent modulation indicated by squaring 
of the crests if a sine wave audio 
source is being used.

It is not usually necessary with a 
normally sensitive receiver to use more 
than 75 per cent modulation for single 
channel tone. If two tones are being fed 
to the modulator it is best to modulate 
to 40-45 per cent on each tone.

It may be of interest to realise that in 
many telecommunication applications a 
modulation level of 10 per cent or there­
abouts is used.

A point of interest; it is understood 
that an R.F. section of similar design 
using O C 171 transistors is used for 
sending back information from meteoro­
logical balloons.

It is quite easy to set up the Tx. with 
only one meter, if care is taken. The 
writer has set up this Tx. on one meter 
without difficulty.

If the oscillator does not work there 
is a faulty component, and due to the 
simplicity of the circuit it will either be 
the coil or a fault will have destroyed 
the transistor (this applies to any circuit 
fault of course). The method of using a 
diode and mA. meter will indicate 
whether R.F. is being generated.

If desired, it is possible, with the layout 
used, to balance the drive on the P.A. 
transistors as follows: this need not be 
done but is a sort of final tuning for 
maximum efficiency.

The sketch in Fig. 5 shows the set up 
and the adjustment is done before wiring 
the P.A. The object is to get the same 
reading on both meters. R.15 and 
C3 are left out. To get the meters 
balanced adjust the dust core in the coil, 
screwing in or out as necessary. When 
set up, lock the core with styrene 
cement. The coil windings should also 
have been cemented after winding as 
any movement will upset the balance.

The P.A. coil and coupling are wound 
in the usual way over mandrels of 
wood, etc.

The oscillator coil is wound over the 
ribs of the former and if a small hole is 
drilled through a rib at the centre and 
each end of the former, the rib chosen 
being nearest to the hole position in the 
board, the wire can be passed through 
the holes and held with cement.

C.7 and C.8 must be adjusted with an 
insulated tool, not the fingers.

The chassis can be mounted on one 
side of an aluminium sheet in the case 
by 8 B.A. bolts and stand offs approx.

I- i  in. high. The modulator is then 
mounted on the opposite side as shown 
in Fig. 6.

The R.F. power into a resonant aerial 
with 18-20 mA. being drawn by the P.A. 
will be of the order of 120-150 
milliwatts.

Building and Tuning R.F. Section

Cut p.c. board to finished size, 4 in. 
x 24- in. clean copper foil and draw 
centre line lengthways and coil centre 
lines with soft pencil. The circuit is 
then drawn on using thin Humbrol 
enamel, a draughtsman’s ink pen and a 
steel rule. While the paint is drying (12 
hrs.) mix 44 oz. ferric chloride with h 
pint water (a strong solution is available 
from some chemists) in a glass, or 
plastic container. When thoroughly dry 
drop the p.c. board in this solution and 
etching will take 4-1 hour, warming the 
solution slightly and adding a little sul­
phuric acid gives the shorter time. To 
remove the enamel use dope thinners.

Drill next all the holes in the p.c. 
board and make sure the copper is 
clean. Make up LI, L2 and L3, L4 and 
mount LI w’ith 6 B.A. bolts, L3, L4 are 
self supporting and held by the fit of the 
wires through the board and the solder­
ing in circuit.

The oscillator should then be wired 
completely, except for R.15 and C.3. 
Turn RV1 to give maximum resistance 
emitter T.l to earth (transistor leads cut 
to approximately I in. long and sleeved. 
Cut off earth lead near to case). Couple 
P.l and insert a meter (0-20) mA. in 
circuit. (See Fig. 4). Couple a diode 
and 0-5 mA. meter across the bands 
where the bases of T2 and T3 will be 
fitted later. Connect up a 12v. battery 
(check polarity) and adjust Cl. A read­
ing should be obtained on the 0-5 mA. 
meter. Adjust RV1 to give 6 mA. bat­
tery current (do not exceed 10 mA.). 
Repeat these adjustments until the 0-5 
mA. meter reads approx. 2-3 mA., and 
the battery current 6-8 mA. The rest of 
the circuit may then be wired up. Check 
that the core is central in LI. Put the 
plug P.l in, insert a meter (0-50 mA. or 
0-100) between P.2, wire with flex a 6v. 
.04 bulb across L4. Switch on the Tx. 
C8 must now be adjusted to tune the 
P.A. to resonance. Do not allow the P.A. 
to exceed 20 mA. This is controlled by 
RV1 increasing the emitter resistance 
decreases the drive on the P.A. tran-
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FIG. 2
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Hold page up. to 
the light to identify 

circuit lands.

FIG. 3

A diode should be con­
nected to the aerial side 
of the bulb.

FIG. 4 FIG. 5
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FIG. 6
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sistor and hence the current. The P.A. 
transistors (T2 T3) will not draw any 
current until driven by the oscillator. If 
they do not draw current the oscillator 
is not working.

At this stage by careful adjustment the 
brightest glow possible should be obtained 
on the 6v. .04 bulb and the oscillator and 
P.A. currents adjusted to P.A. 18-20 mA. 
oscillator 6-8 mA., the adjustments being 
RV1, which controls current drawn by 
both stages, and C.7 and C.8 which tune 
the coils to resonance but also alter the 
current drawn and hence RV1 and C.7- 
C.8 should be adjusted carefully keeping 
an eye on the meter to check that 10 
mA. per transistor is not exceeded. If 
two meters available keep one across 
P.l and do not exceed 10 mA.

Other Components and Parts
L.l 8 in. dia. Eddystone coil former. 

Catalogue No. 847. 16 turns spaced
evenly over former 26 s.w.g. enamelled 
centre tapped. (Secure with styrene 
cement).

L.2 4 turns thin P.V.C. covered single 
strand tinned hookup wire approx. 
26 s.w.g. wound centrally over L.l 
spaced to 1/3 length of former and 
centre tapped. (Secure with styrene 
cement).

L.3 14 turns 3 in. O.D. self supporting
coil 18 s.w.g. enamelled spaced to fit 
circuit board centre tapped.

L.4 3 turns 1 in. O.D. over L.3 coupl­
ing coil 18 s.w.g. enamelled.

R.F.C. 1 & 2 2 amp neosid choke core 
(2 amp Radiospares T.V. chokes)
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Left: Compact Tx showing tone pots.
Right: Top view of stage 1.

wound or rewound full single layer 
36 s.w.g. enamelled (secure with sty­
rene cement).

L.5 Midget Radiospares output or in­
tervalve transformer rewound with 
bobbin full 36 s.w.g. enam. to form 
modulation choke (80-100 ohms ap­
proximately).

C1-C9 Erie or similar axtial wire lead- 
out ceramic 1,000 Pf.

Rl-15 Radiospares 4ΛΥ. or similar size 
resistors.

Xtal Cathodeon 2 mm. submin, for 
series resonant mode overtone crystal. 
(These can be supplied to frequency 
chosen, and a pair with 465 Kc s. 
spacing may be obtained for superhet 
use).

Tx. Case MacGregor case Ivy-A.M. 
Tx. or similar size.

Aerial Centre loaded and tuned to 
resonance.

Batteries 2 off PP1 (4 snap type con­
nectors required).

P1.P2, P3 Radiospares miniature plugs 
wires with flex to socket in convenient 
position. {To be continued)

Stand off and boils
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Balanced
Turns

First of a number of articles 
in which V IC  SMEED shows
how to get the best out of 

R/C  boats

The best of radio equipment is of 
little use in an indifferent model, 

but quite often what may seem an in­
different model requires only minor 
alterations to prove 100 per cent suc­
cessful. One of the knottiest problems 
in boat work, particularly in high speed 
running, is in achieving smooth, equal 
turns in each direction, and this is some­
thing that no designer can guarantee, 
affected as it is by differing engine 
speeds, propeller pitch, and propeller 
efficiency. Correct turns start with the 
propeller, odd though it sounds!

We are all familiar with torque effects,
i.e., the tendency of the whole boat to 
rotate in the opposite direction to the 
propeller on the line of the propeller 
shaft. With large props and narrow 
beam the boat will run in a straight line 
with a permanent heel, and at one time 
it was thought that it was this tendency 
to heel over that was the cause of major 
differences in port or starboard turns. 
The cure for a permanent list was, we 
found, to cement a wedge under the low 
side of the transom; this need only be 
small, and a piece of aircraft trailing 
edge or similar is quite adequate (Fig.

1). The best thing is to put rather more 
on than is expected, and cut down bit 
by bit until the boat runs flat out on 
an even keel.

Certainly this measure goes some way 
towards evening out turns, but as speeds 
increased the trouble appeared once 
again. An afterplane fitted to the tran­
som (Fig. 2) helped in some cases, though 
this is more usually useful in correcting 
planing trim angle. A development of 
this is the hydrovane fitted on the

rudder itself (Fig. 3) which was thought 
up by the Birchington club as being less 
cumbersome and liable to damage than 
an afterplane proper. These devices 
went some way towards preventing the 
bow of a model dropping in a turn, 
thus improving turning ability, but when 
they failed to work on certain models it 
was obvious that something else was 
causing the trouble—or, at least, a lot 
of it.

We know that the underside of a boat 
hull has areas of positive and negative 
pressure, and that flow is affected by the
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water drawn in to "feed" the prop. 
Study of some of the boats suffering 
from turn troubles suggested that the 
water ahead of the prop was unlikely to 
be a common cause, which left the slip­
stream of the prop as a possible culprit. 
Now, we are in the fortunate position of 
knowing a lot of boat enthusiasts who

discuss problems they encounter with us, 
and many of them will try out sugges­
tions and report back on the results. In 
several instances we had suggested a 
change of rudder shape which had had 
beneficial results; we know, too, that the 
distance of the rudder aft of the prop 
has a bearing on the turn characteristic, 
and the results of one or two experi­
ments with moving the same rudder 
forward or aft a little with no other 
change in the boat also tended to point 
in the same direction.

The theory is that the waterstream 
coming off the prop, composed as it is 
of high and low pressure belts, is 
spiralling rapidly and that this spiral 
strikes only certain areas of the rudder 
(Fig. 4). A change of propeller alters 
the characteristics of the spiral and 
therefore is likely to produce changes 
in turn characteristics. Change of rudder 
shape re-disposes the areas, putting area 
more or less in the critical part of the 
spiral; obviously the ideal rudder shape 
for perfect turns must be tailored to

suit the individual model/engine/propel­
ler combination, but three steps should 
be enough to get somewhere near the 
best shape.

The first to put this notion to the test 
was Col. H. J. Taplin, whose very fast 
model was fitted with a “pear” rudder 
as in Fig. 5a. The boat had a wide 
port turn and a vicious starboard turn, 
and no amount of fiddling with differen­
tial servo-movement, etc., had any effect. 
Changing the rudder to a straight up- 
and-down shape (5b) reversed the turns 
completely—vicious to port, wide to 
starboard. The corners were then cut 
off (5c) and an improvement was im­
mediately noticeable—less vicious to 
port, less wide to starboard—but the 
adjustment was obviously not quite 
enough. Step three was to bend the 
rudder stock (5d) slightly, when turns 
became virtually equal in either direc­
tion. Obviously a similar state could 
have been reached by superimposing 
rudders a and b and plotting a com­
promise shape.

Our own preference is for an “over­
balanced” rudder as a basic shape, 
which does help to even out slipstream 
effect to some extent, but even so may 
need quite severe modification for really 
balanced turns. Starting with this shape, 
the score is to find the prop which gives 
best performance, then try different rud­
der blades or trimming the original 
blade—aft top and fore bottom off to 
ease a porMurn, fore top and aft bot­
tom to cure a sharp starboard turn 
seem the first steps. (Fig. 6).

('Continued on page 25)



Flight Report . . .  The Miles "Monitor"
DAVID W ALKER'S R /C  MULTI SCA LE TWIN . . . 

THE FIRST FLOWN IN BRITAIN

As reported in "Here. There & Every­
where” last month, we saw the 

successful “lift off” of the first British 
twin engined R /C  scale model; the 
Miles “Monitor” which makes such a 
good subject for an R ,C  twin engined 
model.

David Walker chose a scale of 1 / 9th 
giving a wingspan of approximately 72 
in. which at 10+ lb. seems to give just 
the right amount of wing loading for 
the two Merco 35‘s. The radial cowlings 
provide generous accommodation for 
conveniently large Paxolin bearer plates 
and the parallel sided, sth sheet cowl 
drums present no constructional prob­
lems. The moderately large diameter of 
these does, of course, reduce the effec­
tiveness of the airscrews, so it might be 
advisable to fit slightly larger diameter 
or three bladed versions (which would 
be scale) in place of those normally used 
for this sized motor. The part of the 
prop which does most of the work is 
operating in the normal fashion, but the 
slight loss in efficiency produced by the 
large cowlings probably accounts for the 
fact that the model is quite docile and is 
not affected to any great extent by single 
motor operation.
Construction

The first noticeable feature with this 
model, is the extreme lightness of the 
fuselage, far less than the wings in fact. 
For, with only the Superhet receiver, 
batteries, and the three servos (rudder, 
elevator and trim), the I in. sheet 
planked construction represents a light 
weight and spacious component. The 
receiver is mounted in the cockpit with 
batteries in the lower and forward part, 
the servos mounted near to where the 
leading edge of the wing meets the 
fuselage.

The wings are rather more solidly 
constructed; hefty inboard spar sections 
and generous engine bearers. The whole 
wfing is planked with ^  sheet, and of 
course accommodates both aileron and

throttle servos with a bellcrank linkage 
similar to that used on the ailerons to 
operate the throttles in unison. No pro­
vision was made for differential throttle 
operation, as it was felt that the model 
could cope with any small differences in 
revs. The tail surfaces are fixed and 
completely covered with TVth sheet. 
Control surfaces are scale size and the 
undercarriage which is not detailed, is a 
simple 10 gauge wire affair and is fixed, 
although the tailwheel is coupled to the 
rudder for taxiing manoeuverability.

The model is finished in camouflage 
on the sides and upper surfaces and 
bright yellow undersurfaces carrying the 
black diagonal stripes indicating its role 
as a target tug.

Taxiing
The tail comes up rather easily, and 

after one false start during which the 
model did a little lawn mowing with its 
props, Harry Brooks who was at the 
controls used plenty of up elevator until 
more speed had been gained. Then, as 
he eased back to neutral, we saw the 
first ever take off.

That First Flight
Wallowing slightly, for the motors 

were not quite giving of their best, it 
started to gain height, whereupon one 
motor cut and the model lost height 
rapidly as the second motor began to 
fade. The model was now flying over a 
hollow in the ground and would shortly 
have disappeared from view — even 
though it was quite close to the pilot. 
Not daring to turn under these condi­
tions, the model was put down on rising 
ground on the far side of the hollow. 
It was here that a barbed wire fence 
“sprang into view”. This had the effect 
of providing some realistic looking 
machine gun scars on the leading edge 
and breaking the windscreen. However, 
there was no other damage, the “opened” 
cockpit was out of the oily slipstream of 
the motors and another flight was made.
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It was now obvious that the high centre 
of gravity produced by the payload in 
the wings made the model a little un­
stable in the roll axis. This, we are 
sure, was the case and not a condition 
brought about by uneven power from 
the motors, or torque. On subsequent 
flights, one or the other of the motors 
cut. It was possible to execute wide 
turns away from the dead motor in 
either direction, i.e., if the port motor 
cut turns could be made to starboard, 
if the starboard motor cut turns to port 
proved to be the answer. In fact the 
model was throttled back on one occa­
sion, landed, and taxied straight, still on 
one motor!

It was clear that the motors definitely 
needed sorting out; one, a reworked 
version, seemed a little tight, but Harry 
pressed on regardless executing a nice 
roll before the day's flying was con­
cluded. On the whole, it was an infor­
mative and rewarding afternoon, and we 
feel that the lessons learned from ob­
serving the model in the air and the 
occasional agonised expression on the 
test pilot's face, will contribute to the 
perfecting of a technique for piloting, a 
choice of equipment, and the selection 
of many other suitable prototypes.

A Little Theory-
Back at Harry Brook’s establishment 

we summed up the requirements for 
R /C  twins generally. These are as 
follows:

1. Subject should be chosen for close 
motor spacing, i.e., “Dakota”, “Dove”, 
“Catalina”, etc.

2. Single fins seem to be just as effec­
tive as twin fins in the Yaw plane.

3. The weight of a twin engined wing 
is out of all proportion to that of a 
single.

4. The inertia of that wing could be 
harmful if the main undercarriage was 
fixed to the fuselage.

5. If retracting gear is used, it would 
be best to choose a subject which re­
tracts forward, as landing shocks could 
distort spanwise retracting types, and 
severely strain rearward retracting 
mechanisms.

6. Why stop at two engines? Surely 
two hefty motors on the inboard stations 
have a couple of “working dummies” of 
about 1.5 c.c. just to keep the fans 
turning outboard.

7. There is, of course, a strong slip­
stream lift on one wing when the 
opposite motor cuts. This has the effect 
of trying to roll the model whilst the

Impressive head-on shot in heading picture shows 
those large cowlings.
Below : Equally impressive posed shot with its 
proud owner, gives the appearance of a larger 
model than its 72 in. span would indicate. Those 
diagonal markings certainly give it an indivdual 
appearance when airborne.
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motor that is still running causes a yaw. 
That is why it is necessary to turn to­
wards the good motor so that the lift is 
on the inside of the turn ..

8. Large cowlings, whilst reducing the 
effective wing area, also reduce the 
amount of slipstream affecting the wing 
in this way. Against this, some of the 
thrust available from the prop is wasted.

9. Perhaps it was just an unlucky 
afternoon, but one or other of the 
motors, perfectly reliable individually, 
seemed to go sick. Can it be that with 
two motors the fuel tends to foam? 
Perhaps the control line boys have an 
answer to this one.

10. In order to cope with the change 
in directional trim produced by dis­
similar motor output, a couple more 
channels for rudder trim would be help­
ful, although proportional might be the 
best answer.

11. Large and as light as possible con­
sistent with strength, as with single 
engined models, should make the subject 
easy to fly.

12. Finally, is it all worth it? De­
finitely yes\ The sight of an R/C scale 
twin in flight is far more satisfying com­
pared with a single, than a similar 
comparison in the control line field.

The problems associated with scale 
twins are not as difficult to solve as one 
might have supposed a few* years ago, 
ultra reliable radio equipment and the 
larger number of experienced pilots with 
whom to seek advice, are only two of 
the signs of progress we experience to­
day. If you feel tempted to branch out 
into this section of the growing scale 
R /C  field we feel that you will have a 
reasonable amount of success.

For a first attempt, choose a simple 
model and get it test flown by an expert, 
even if you are quite good at multi.

David shows the capacious fuselage whilst 
Harry indicates that there are TW O  servo 
cables to connect in the wing.
Latest news is that the model has been 
successfully stunt flown —  No more motor 
trouble !

“Why the panic? Vm on rudder only!”
Below : Food for thought? This Convair shot 
of a test model of the XP5Y-1, R/C proved 
invaluable in this case, although we feel that 
such a model would hardly be placed in the 
Fly for Fun category !
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The Ambroid
PRA C TIC A L INSTALLATION AND

Building
and

Flying
'Charger'
TRIMM ING DETAILS

How many British R C'ers have 
actually heard of the Charger? If 

you have not, then it is quite under­
standable as no rudder only aircraft has 
set the pace in this country. The Charger 
was designed by Milt Boone, Bakersfield, 
California, U.S.A., as a rudder only 
competition model. At the 1959 U.S. 
Nationals examples of this design, flown 
by Mr. Boone and friends from his 
Bakerfield club, took first, second and 
third places in the Rudder Only com­
petition. Understandably this achieve­
ment made its mark on the modelling 
public of U.S.A. when the design ap­
peared first in plan form and was sub­
sequently kitted under the Ambroid 
label.

Roland Scott who imported it into 
Great Britain, sent along one of the kits 
some time ago, and the model is now 
complete. Basically the Charger is a 
good old high wing model. At 48 in. 
wing span it is of only average size for 
its category and few would surely de­
scribe it as a beautiful machine, al­
though in its dumpy way it has a blunt 
purposeful attractiveness of its own. It 
is not therefore until one delves a little 
deeper to find out what “ticks’’ that one 
begins to appreciate the thought that 
has gone into this design. The high 
wing is even chord and has a desirably 
thick (13.3 per cent) flat bottomed wing 
section with a fairly blunt leading edge 
shape. The nose moment is long but 
the wing tail moment is quite a short 
couple. The tailplane itself is again even 
chord, with a symmetrical section, 13 
per cent thick, and is low set on the 
fuselage bottom. Undercarriage is nose- 
wheel tricycle type, fixed permanently to 
the fuselage, which although essential in 
the case of the nosewheel leg is un­
common where the mains are concerned,

the dural leaf type strapped on with 
rubber bands being the more popular. 
Indeed, first reaction was to modify 
here, but eventually the model was built 
as per plan.

Construction-wise the Charger is im­
mensely tough. The wing has one of the 
toughest leading edges yet seen on a 
model of this type. It consists of a 
moulded TnF x iV in. nose reinforced 
by a 1 x 1 in. strip, set horizontally to 
form part of the upper surface camber. 
The trailing edge is a moulding size 
8 x H in. (larger than average). There 
are two webbed main spars, the ribs are 
close spaced, and the tip blocks are 
hefty and solid. Cover this with nylon 
and you have a highly prang proof 
mainplane.

Forward of the radio compartment 
the fuselage is practically solid. At the 
equipment compartment the fuselage 
sides are reinforced by rsV in. sheet, 
which though seemingly frail is 
adequately strong, since it is glued cross- 
grain to the jg· sheet basic side. This 
compartment is also reinforced horizon­
tally top. bottom, and vertically on each 
side by f$ x I in. strip imparting im­
mense strength. Aft of here, the sides 
are “Warren” braced, reinforced with 
TiV in. ply around the tailplane seat. The 
fin is built from in. sheet and the 
rudder is aerodynamically balanced. The 
tailplane is sheeted top and bottom on 
both leading and trailing edges, box 
webbed between ribs and combine 
strength with lightness.

On opening the kit, it is advisable to 
avoid disturbing the die cut sheets if 
possible for so well are they cut that 
merely lifting the sheets from the box 
causes them to fall apart. All the balsa 
has been chosen with an eye to weight, 
so that all parts provide the strength
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required without adding necessarily to 
the all up weight of the airframe. A 
3 oz. polythene bottle and hardware 
parts are provided for a fuel tank, and 
the wire undercarriage legs are ready 
shaped.

The plans in three sheets are, without 
doubt, a work of art by Bill Dean, who 
must have put many, many hours of 
effort into them. Installation details 
shown are as the prototype, with Orbit 
1 receiver, Bonner Varicomp. rudder 
escapement and Bonner S.N. escapement 
for engine control. Construction is in 
21 illustrated stages, and if the model is 
built exactly as per plan, there are 170 
components, most of which are die cut 
or pre-shaped.

Although the Charger is designed 
primarily for single channel systems, our 
test model was fitted with multi channel 
equipment. It was quite obvious that 
any multi system installed would add 
extra weight. Rudder and engine were 
the controls required and for the rudder 
servo the Graupner Bellamatic was 
chosen, thus a three channel radio set 
was necessary.

The Min-X six channel was available 
for installation, but with separated relay 
box it weighed 1 \ oz., rather heavier 
than desired. However the relayless re­
ceiver alone (3+ oz.) with transistor 
servo amplifiers would constitute a most 
reliable, delightfully light and compact 
unit. Unfortunately an amplifier to

operate the servos satisfactorily could 
not be found, so three Gruner 957, 300 
ohm. relays mounted on a paxolin base, 
connected to the reeds with 30 mfd. 
smoothing capacitors were substituted.

Beauty of the Min-X receiver is its 
all transistor 6 volts working circuitry, 
which will work off just four pen cells. 
All the power required for servos was 
3 volts and two U7 pen cells sufficed 
here, making six in all, conveniently 
filling a Hillcrest battery box.

Turning now to radio installation; the 
battery box was placed at the very front 
of the radio compartment. Behind this 
was the receiver, which flopped very 
loosely in soft foam rubber. The Uni- 
matic servo was bolted to the right hand 
fuselage side and connected to the 
engine throttle by a wire push rod pas­
sing over the receiver and battery box, 
through the front of the radio equip­
ment. The Bellamatic rudder servo was 
held in place on the left hand fuselage 
side by a metal strap and connected to 
the rudder by a conventional push rod.

Instead of a wiring harness connecting 
receiver, power supply and servos a 
piece of copper clad printed circuit 
board (obtainable from RipMax) was 
etched to provide a printed circuit that 
would accommodate sockets to receiver, 
power supply and servo plugs, connect­
ing them up in the same manner as a 
free wiring harness. The advantage is 
obvious. Tags to the sockets are soldered
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directly to the circuit board and thus 
eliminate hook-up wires, eliminating one 
of the prime causes of failure of a radio 
system. The etched circuit board then 
forms a removeable bulkhead and the 
radio components plug into it. An article 
on the production of printed circuit 
using the Charger circuit board as a 
subject, appears on page 32 of this issue.

A 2.5 c.c. engine is necessary, though 
at least one Charger was powered by a 
Veco .19 R/C. The design must not be 
underpowered by using an engine of less 
than 2.5 c.c. capacity, since the perfor­
mance would be most disappointing and 
would defeat the object of the design. 
This is intended to be a high powered 
model for which full power is used to 
gain altitude. Then by throttling back 
to half motor speed, the model cruises, 
maintaining constant height. Dropping 
to slow motor speed allows the model to 
descend. All this necessitates the use of 
a throttleable motor, of course, and in 
this case the Enya .15 R /C  glow, which 
is powerful and holds low speed well, 
was selected. Also necessary is a three 
position throttle servo and the Unimatic 
had only two positions. Those who 
possess Unimatic servos will know that 
they have three interchangeable wiper 
plates (of etched circuit) which provide 
three modes of operation. A fourth 
wiper board which provides three posi­
tion sequence throttle control was there­
fore designed and is illustrated here full- 
size. (A suitable wiper plate for the 
Unimatic is now available from the 
manufacturers).

This was the second Charger to 
appear in the local model club, and 
from the performances of the first, some 
trimming problems were expected. First 
flights gave a mighty climb, a floating 
glide and the ability to climb slightly on 
slow motor speed! After trimming out 
it had I in. under the trailing edge of 
the wing and 1 in. over the trailing edge 
of the tailplane, plus some lead in the 
nose to bring the balance to correct 
point 2 | in. back from the leading edge 
of the wing. By adding extra down 
thrust so that there were three washers 
under the rear of the engine and two 
under the rear of the mounting plate, 
the necessary packing over the rear of 
the tailplane was reduced to 1 in. from 
which it might be concluded that the 
design is sensitive to changes of engine 
thrust line, but is quite tolerant to a 
wide margin of declage angles. The

trimming problems seem quite general 
for six people so far met who used the 
Charger, all experienced the same 
problems.

Since our Charger had multi channel 
radio it was somewhat overweight. The 
original prototype weighed 39 oz. but 
ours tipped the scales at 52 oz., one third 
overweight, which proves the Charger is 
quite a weight lifter. When it comes to 
flying, multi channel equipment provides 
better control.

The Charger is a fine Rudder Only 
aerobatic model. A spiral dive is the 
basis of all aerobatic manoeuvres with 
rudder only models. For instance, one 
spiral dive was all that was required to 
roll the Charger; just spiral, let her 
straighten out, slap on opposite rudder, 
and round she goes in a marvellous 
barrel roll!

No one can reasonably expect a multi 
channel receiver to operate for a long 
period on four pen cells, and they are 
best changed fairly frequently. When 
the Unimatic stalled, it was time to 
change the servo batteries. Just replac­
ing the two new cells cured the trouble. 
The Min-X transmitter is gold anodised 
which shows up any scratches that the 
case might contract. To combat this ours 
is enclosed in a soft leather case which 
fits snugly over it, with holes for the 
lever switches, pots and aerial socket to 
protrude. The case, complete with zip, 
cost only 17/6d. from a local Saddler 
who made it up to order. Why not try it 
for your transmitter?

In one of his regular newsletters, 
Roland Scott who provided the kit 
stated quite openly his opinion that the 
Charger was a rather expensive kit 
priced at £7/16/-. Well, maybe so, but 
it is certainly one of the finest.
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ς Just in case newcomers to Radio Control * 
£ are not aware of it —  you need a licence < 
? for operating remote control equipment. < 
}  No tests, just fill in a form and pay £1 <
? for five years’ cover. Application form 
i  and full particulars from Radio Branch, < 
. Radio & Accommodation Dept., G.P.O. < 
> Headquarters, London, E.C. 1. <
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Variable Freqency Oscillator
J. H. BRUNT REVIEWS THE “ TESLA” V.F.O. :
A CONTINENTAL CIRCUIT, USEFUL FOR Txs

The circuit to be described is the result 
of a thorough search through all 

the available V.F.O. (Variable Frequency 
Oscillator) circuits that will give high 
stability. The object being to get equal 
to xtal stability without the expense of 
an xtal. Fig. 1 is a theoretical copy of 
the original circuit. Fig. 2 is the practi­
cal circuit, the result of actual tests car­
ried out in order to prove the suitability 
of this design for incorporation in radio 
control transmitters. The following text 
will give a clearer idea of the advantages 
of this circuit.
Introduction

As far as can be traced, this circuit 
was first introduced to British radio 
amateurs early in 1956. Originally de­
veloped in Czechoslovakia, the circuit 
was produced by TESLA, a Czech state 
organisation to provide a stable V.F.O. 
for use at H.F. The stability is indeed 
very good, in fact the article upon which 
my own work has been based (see 
R.S.G.B. Bulletin March, 1956) stated 
that, ‘Tn home made equipment a figure 
of ±  0.01 per cent is readily attainable 
without extra precautions’’. From this 
it is reasonable to expect that a stability 
of ±  0.005 per cent can be achieved, 
providing care is taken in the conduc­
tion. Commercially, stabilities in the 
order of ±  0.002 per cent have been 
achieved! The upper frequency limit 
appears to be in the region of 70 Mc/s, 
in fact some amateurs have used the 
circuit in 2 metre transmitters, doubling 
from 72 Mc/s to 144 Mc/s.

At V.H.F.. the circuit can be a little 
tricky, but at 27 Mc/s no problems were 
met. In the basic circuit given in Fig. 1 
a pentode is employed but a triode may 
also be used. The frequency determin­
ing components should be of the highest 
quality and it is best to house these in 
a non-magnetic screening box. In the 
examples shown the frequency is ad­
justed by the dust cored coil.

A Practical Circuit for 27 Mc/s
The circuit given in Fig. 2 is the 

result of my own experiments with this 
circuit, no trouble was experienced, in 
fact the unit worked first time. The 1L4 
is used but a 3S4 or similar valve may 
also be used. The TESLA circuit is 
triode connected, in this case the screen 
grid being used as the anode. The out­
put of the V.F.O. is 27 Mc/s funda­
mental. The harmonic output is very 
low which is a great advantage when 
T.V.l has to be provided. The output is 
taken from the anode circuit which is in 
this case also tuned to 27 Mc/s by L2 
and a 20pf capacitor. The pentode thus 
serving as buffer as well as oscillator, 
in the same way as in the Electron 
Coupled U.F.O.—the output being 
coupled by a capacitor to the grid of 
the R.F. Amplifier stage.

This capacitor should be kept as low 
in value as possible, consistent with 
adequate drive to the R.F. Amp. grid. 
With a 1L4 sufficient drive was available 
to drive a 3A4, this with only 67.5 volts 
H.T. to the 1L4. The 3-30pf trimmer 
should be set to approx. 1/3 from mini­
mum capacity. The frequency is set by 
means of LI, the dust core should be 
approx, half way in the coil for the
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middle of the model control band.
Finally L2 is adjusted for a dip in 

anode current, or alternatively adjust L2 
to give maximum grid current in the 
R.F. Amp. stage. The following tips will 
be of assistance to constructors: (1) 
Keep all wiring as short as possible. (2) 
The frequency determining components 
should be in one group to allow their 
easy screening. (3) The screening box 
should preferably be of copper sheet— 
20 gauge is a good thickness to use— 
which is also easily worked. (4) Position 
L2, such that its field is at right angles 
to the field of LI. No further construc­
tional details are given, as it is felt these 
will depend on the type and size of the 
transmitter being built or modified. 
N o t e : With the 33pf capacitor removed 
and LI replaced by an Xtal. the oscil­
lator may be operated as a “Pierce" 
circuit.
Conclusion

This type of oscillator has a stability 
—if well constructed—such that it can 
be used to eliminate an expensive Xtal, 
thereby considerably reduring the cost 
of the transmitter. Further, as the fre­
quency is readily adjustable, any desired 
channel may be rapidly set up, either to 
avoid interference to another superhet 
model in the same pond or field, or to 
enable operating to other “pre-tuned” 
gear receivers—which is not readily re- 
tunable. Finally, apart from the high 
stability the low harmonic output will 
be a great help to modellers wishing to

Η T  ■»

PRACTICAL CIRCUIT
L I 12 turns 34 s.w.g. enam. close wound on 
i  in. former; L2 10 turns 24 s.w.g. enam. 
close wound on |  in. former. Both coils are 
dust core tuned.

avoid T.V.I caused by 2nd harmonics 
in some areas of the country. Possibly 
some manufacturers will adopt this type 
of oscillator, in place of the self excited 
types which are not too stable; and/or 
the crystal controlled types, which are 
to say the least expensive, then we can 
expect cheaper but equally good com­
mercial R /C  transmitters. At least we 
can hope for a move in this direction.

BALANCED TURNS

{Continued from page 17)

FIG. 6
This appears to us to be a case where 

we have relied rather too much on full- 
size practice as a guide to rudder effect. 
We work at entirely different Reynolds 
numbers and have other major differ­
ences. such as a smaller ratio of prop­
wash spiral diameter to beam (i.e., the 
diameter of our propeller spiral in rela­
tion to the hull beam is far greater) and 
many factors have begun to emerge, 
particularly on fast models (and there­
fore less noticeable and harder to pin­
point on slower models) which show 
that considerable differences 
from full size are necessary for 
top performance with models.
But more of this another time!
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L e t  u s  start this month's collection of 
Gadgets and Gimmickry with two 

useful applications of that plentiful 
commodity—the broken prop.
Push Rod Adjustment (Sketch A)

The first by I. Midgley offers a quick 
solution to the problem of adjusting the 
push rod length for the required 
“neutral”. This arrangement is a little 
lighter than the nut and bolt system 
used by some modellers and permits 
easy adjustment without removing the 
wings.

Simply cut a small piece of nylon 
from a broken propeller and drill it to 
take a couple of cycle spoke ends, one 
of which is bound and cemented to the 
balsa pushrod (after kinking to clear the 
fuselage aperture), the other provided 
with the usual retaining wire and bent 
at right angles to fit the horn. By dis­
connecting this part from the horn, it 
may be screwed in or out of the nylon 
block which it self-taps most effectively. 
As both pieces of spoke are threaded; 
twice the amount of adjustment is 
possible.
Control Horn Repair (Sketch B)

This second idea from I. Midgley uses 
a further slice of old nylon prop to bush 
worn control horns. The procedure is to 
open the hole in the control horn out 
to at least § in. square, press in a tight 
fitting plug of nylon and warm the 
assembly up with a soldering iron. The 
plug which should protrude -h in. each 
side of the metal may now be squeezed g 
so that it is locked in place. All that g 
now remains is to hold the horn up to g 
the light, mark the centre of the nylon g 
and drill fg- in. to provide a long wear- 
ing bushing to an otherwise useless piece g 
of hardware.
Repairing Denis and Scratches

With the inevitable dents and 
scratches that appear from time to time 
in model boats, we find the best filler 
is Belco Cellulose Putty. This is of 
course intended for application to metal, 
but it will adhere readily to any exposed 
woodwork, undercoat or enamel, and 
the cellulose content does not appear to 
have any adverse effects (pickling, etc.) 
on paints of lead or other base materials. 
Rubbed down with w e t  and d r y  paper 
it gives a smooth surface with a feather 
edge, and with a coat of paint the scars 
disappear. Damaged contours can be re­
built, and subsequent prangs do not 
loosen the filler. L. R. Tanswell sug­
gested this, and the following idea.

Gadgets and
Scrap ot nylon propellor 
Vex 5 /16" X 1/2"

Cycle spoke

Kink allows rudder 
horn to be twisted 
or its length adjusted

Adjust f 
throw ::x;

Adjust for 
neutral
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d Gimmickry
ellor

■*"—  Cycle spoke
&  Dural horn

A Spot of Circuitry (Sketch C)
With a number of tone transmitters 

in common use, it is the practice to key 
the modulator both with the connection 
of the tune pot in the grid circuit, and 
at the same time apply +H T  to the 
screen, or anode and screen. This neces­
sitates the use of double push-buttons, 
whereas micro switches with their more 
positive action could be used to advan­
tage. The snag is that these are limited 
to a single change-over contact, both in 
the ex-government variety and in the 
new miniature type. It can be seen from 
the circuit, that the +H T  is permanent­
ly connected so that with ground based 
Tx’s, the + H T  line need not be taken 
up to the control box, and if a four pin 
plug is used for the keying lead, the pins 
in the +H T  circuit can be bridged and 
only a two wire lead used. The battery 
will last its full shelf life as no current is 
drawn, and an old battery could well be 
used for supplying this -ve grid bias. 
The positive side of the battery must go 
to the chassis side of the keying socket.

Camera Angles (Sketch D)
Enclosing a miniature camera in a 

radio model has a few disadvantages in 
that it is difficult to get shots looking 
obliquely instead of straight downwards. 
J. Bridge suggests a mirror mounted on 
a ball joint on a suitable bracket below 
the fuselage. A camera may then be 
placed inside behind a suitable aperture, 
viewing the scene via a mirror. We 
would suggest that his arrangement 
could be used on the side of the fuselage 
as well if ground clearance was a prob­
lem. The advantage of the system is 
that the mirror may be adjusted while 
the camera and its control gear remains 
fixed. Don’t forget to print the film 
from the wrong side of the negative.

Adjustable Control Horn (Sketch E)
J. Perry is responsible for the control 

horn on “Six Gun” (R.C. 631—A.M. 
Plans Service) published in December, 
1962, issue of R.C.M .&E. The crafty 
kink in this sheet metal horn allows the 
position of the push rod attachment to 
be varied to provide either a different 
amount of throw (to increase or decrease 
the angle through which the rudder 
moves). By crimping the horn still fur­
ther, a differential throw may be 
obtained (greater movement one side 
than the other) or a small amount of 
adjustment for precise neutral position.
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Right Wheel ||3 |
AN R/C STEERING SYSTEM FOR BOATS BY L. R. TANSW ELL

Ma n y  control boxes employ keying 
buttons for steering purposes, but 

this is just about as realistic as eating 
roast beef and custard with left handed 
chop sticks! It is also a fact that those 
who have difficulty in sorting out left 
and right when models come towards 
the control point, find little trouble when 
presented with a steering wheel. In 
addition to this, there is something that 
can best be described as the “feel** of a 
control box. With a wheel that merely 
operates contacts between definite stops 
and with a travel of perhaps 30 degrees, 
the confusion aspect of left and right 
can be overcome, but if the wheel can 
be rotated continuously in either direc­
tion. the “feel·’ approaches that of the 
real thing.

The requirements of such a system 
a re :

(1) The wheel must be continuously 
rotatable in either direction.

(2) The left and right steering channels 
must be keyed while the wheel is being 
turned in the appropriate direction (this 
applies to tone and mark space).

(3) The keying condition must be re­
moved automatically when the steering 
wheel comes to rest.

In order to satisfy (3), many mechan­
isms. both mechanical and electrical 
were tried by the author, and fellow 
member L. A. Burville; but snags arose 
under operating conditions before the 
system to be described was evolved. (As 
shown in the theoretical circuits).

The operation is fairly simple. SW1 
is a change-over contact operated by 
turning the steering wheel, but more of 
this later. At the moment, consider that 
if the wheel is turned very slowly either 
way SW1 changes over at a rate of 
about 10-15 times per second.

In the position in which it is shown 
and with the switch on. current will flow 
to charge Cl and C2. While this is 
flowing the relay R will operate. When 
Cl and C2 are charged, current will 
cease and R will release, having been

retained for a few milliseconds by the 
charge accumulated by C2 leaking away 
through the winding of R. When SW1 
moves into its other position, Cl is 
rapidly discharged via the 47 ohm. re­
sistor, acting as a current limiter and 
also reducing arcing troubles at SW1. 
With SW1 returning to its former state. 
Cl and C2 recharge and the cycle 
restarts.

Assuming that SW1 is operating at 
about 15 times a second when the steer­
ing wheel is turned, the discharge of Cl 
takes place during the time that the 
relay R is being maintained by C2, and 
therefore R remains operated during the 
rotation of the wheel. If this gives the 
impression that R is slow to release and 
will cause oversteering—it will not: any 
more than some of the push buttons that 
suffer from that spongy touch. When 
the wheel is brought to rest, R releases. 
Contacts SW 2 and 3 are the left and 
right marking contacts, operated from 
a simple clutch on the steering wheel 
shaft and as can be seen from the cir­
cuit, are only effective if R is operated, 
i.e., if the wheel is being turned. Thus 
if either SW2 or SW3 remains operated 
when the wheel is at rest, due to clutch 
pressure, it is of no importance.

The second contact of R is used for 
keying +  HT or auxiliary circuits if 
required. This leaves the mechanical 
problems of operating contacts SW1, 2

FIG. 1
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Mark Space Circuit

commutator, and the other two brushes 
were set to bear on the segments, but at 
90 degrees to each other. (If more seg­
ments are strapped together than as 
indicated above, bridging of these two 
brushes will occur, with the result that 
R relay may be held in direct to the 
battery and a permanent signal will be 
transmitted while the wheel is station­
ary.) It will be seen that if the com­
mutator is rotated, the top brush will be 
connected to the other two brushes 
alternately, and the unit will operate as

and 3. In order to avoid contact bounce 
and a consequent loss of charging cur­
rent to Cl and C2, SW1 is made from 
a commutator taken from an old electric 
motor or dynamo.

Various sizes of commutator are in 
use amongst our members, and provid­
ing it has an even number of segments 
(preferably eight or 16 though this is not 
essential), all will be well. The commu­
tator was removed from the motor and 
glued with Araldite on a suitable size 
of shaft, coupled through gearing to the 
shaft bearing the steering wheel. For an 
eight segment commutator a ratio of 
40:1 was suitable, for a 16 segment one 
20:1 would be required and so on.

A brass stud was fixed to the upper 
end of the commutator and strapped to 
a pair of opposite segments. For an 
eight segment one strap to a pair of 
opposite segments, for a 16 segment one, 
two pairs and so on.

Three shim brushes of brass were cut, 
and mounted so that one rested on the 
brass stud Araldited to the top of the

1------ 3-------L£---------- --- 1

»· t » 1"1

ϊμ i t  /insulated pillar 
fn 11 supporting shim 

j] brushes1
1------ •■ii i x -- ■

Wire straps
,3 Shim brushes

8 Section 
^mmutator

16 Section 
Commutator

FIG. 4

FIG. 3

RLA2

\  TO 
\  H.T. 

9  '  ,F

a change-over contact, the top one 
corresponding to the lever spring of 
SW1 as shown in the circuit.

The brush tension will have a braking 
effect on the commutator, and this im­
parts certain impression that as the wheel 
is turned, you are actually steering the 
model, which in fact, you are.

SW2 and SW3 are mounted on either 
side of the steering wheel shaft, and 
operated by a lever working from a 
simple slipping clutch. Depending on 
how close you choose to mount the 
contacts to the lever will determine how 
much free movement of the steering 
wheel you can have without transmitting 
a signal. Opinions differ, but in the

{Continued on page 33)
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Printed Circuit Production
MAKING AND W IRING A 
PRINTED C IR C U IT  NEED 
NOT BE D IFFICULT IF THE 
FO LLO W ING TIPS ARE 

OBSERVED

Although a fair amount of informa­
tion has appeared in this publication 

from time to time, a comprehensive 
article giving correct use of PC board 
has not so far been published. This 
article attempts to set out a basis for 
reliable and cheap PC board design and 
construction. Some of the points are 
common knowledge but have been in­
cluded to keep this article as complete 
as possible.
Types of Board

For the purposes of home built equip­
ment there are two main types of board. 
Synthetic Resin Bonded Paper (SRBP) 
has the advantage of being cheap and 
easily obtainable. It is eminently suitable 
for experimenting, general purpose 
“switchery” and most RF networks. 
Epoxide Resin Impregnated Glass Fibre 
has a higher mechanical strength than 
SRBP but is slightly more difficult and 
expensive to obtain. The electrical pro­
perties are excellent and is to be pre­
ferred in RF circuits. The usual 
accepted thickness of board is Vij in. 
(.062) including copper foil and the 
thickness of the latter is usually .0014 in. 
representing 1 oz. to the square foot.
Design of Board

Many articles published carry not only 
circuit diagrams but full size PC layout 
and placement diagrams. This can form 
one of the major pit-falls if a little care 
and forethought are not taken. Quite 
often on having meticulously drawn, 
etched and drilled the board, the ex­
perimenter finds that due to variation in 
physical dimensions not all the compo­
nents can be accommodated on the 
original pattern. It is therefore essential 
that before a PC pattern is traced all 
components are to hand and have been 
assembled ‘"dry” on the board. If en­
larging or reducing is required, an easy 
way is to make use of graph paper and

By B. R. CASBOURNE

FIG. 1
Mounting Components

a pair of dividers. If it is intended to 
mount the board on an aluminium or 
other conducting chassis it is necessary 
to ensure that the copper lands on the 
PC board are not shorted out via the 
fixing screws and chassis. Allow for 
etching the copper around any fixing 
holes, sufficient to provide at least T\- in. 
clearance.

During the design of the actual pat­
tern the following points should be 
borne in mind. Conductors should pre­
ferably be not less than ts  in. (.031 in.) 
wide and without sharp corners, as these 
tend to have a greater liability to lift 
from the board.

The maximum current that may be 
carried by a conductor is limited by its 
thickness, width, the material it is 
printed on and the ambient temperature. 
The graph in Fig. 3 shows current capa­
city for a 10° C. rise above ambient on 
SRBP board.

The minimum recommended spacing 

FIG. 2

Correct lands Bad land shape
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•0014 conductor width in inches
Line width current capacity for 
10° C. rise above ambient.

between adjacent conductors on SRBP is 
as follows: —

0-150v. peak — Minimum spacing 
in. (.031).

150-300v. peak — Minium spacing ^  
in. (.062).

For voltages below 50 the spacing may 
be reduced to s1? in. (.015). However, 
care must be taken to ensure complete 
etching at these widths as the narrow- 
gap between the resist is easily bridged 
by bubbles thus preventing the etchant 
reaching the copper.

Care should be taken to ensure that 
damage is not caused to components by 
mechanical stress or heat during solder­
ing. This is particularly applicable to 
transistors. If it is anticipated that tran­
sistors will be required for other equip­
ment, holders should be employed to 
prevent any possibility of damage during 
unsoldering.

Generally speaking where components 
weigh less than {- oz., capacitors, resis­
tors, transistors, etc., they should be 
mounted in close contact with the PC 
board. When components weigh more 
than 4- oz., large electrolytics, trans­
formers, relays, etc., they should be 
adequately supported other than by their 
connecting wires.

When attaching components to PC 
boards it is often desirable that a com­
ponent be changed for testing or fault 
finding. Consequently, after passing 
through the lands, the leads should not 
be at an angle exceeding 30°. Fig. 1 
shows the preferred method of mounting 
components of a PC board. In no case 
should the wire be bent down hard 
against the foil. This tends to increase

the chance of a dry joint due to the 
inability of the solder to flow under the 
wire.

The mounting of the PC board should 
be such that it is not under any undue 
stress. Large changes in ambient such 
as obtained in an enclosed unit in the 
hot sun (?) can cause the foil to crack 
when under stress. Intermittent opera­
tion could result and the cause is usually 
very difficult to trace.

To protect the circuit foil an anti­
tracking varnish may be used. The type 
of varnish should be beyond doubt as 
some types could cause appreciable 
losses at 27 Mc/s.
Etching

Many methods of etching have been 
discussed recently and _ some of them 
appear to have failings. However, a 
method which is extremely cheap and 
takes about half-an-hour from start to 
finish (although this does depend a lot 
on the complexity of the circuit—the 
half hour was based on the construction 
of a 5 transistor Rx board) is the use 
of white Fablon or Contact self adhesive 
plastic film. This is stuck over the 
copper foil and the circuit drawn direct­
ly on to the surface. The unwanted 
plastic is cut away with a sharp blade 
and the board is ready for etching. An 
efficient method is the use of iron per- 
chloride (obtainable from Johnsons of 
Hendon through most photographers, 
price 3/'9d. per 1 lb. bottle) which gives 
a very clean line etch. A concentration 
of approx. 4 oz. iron perchloride dis­
solved in a pint of hot (50° C.) water 
will etch a board in about six minutes. 
This quantity of fluid is sufficient to etch 
at least 100 sq. in. of PC board repre­
senting a cost of less than Id. per square 
inch. The use of very hot water (80° 
C-r) should be avoided as this tends to 
result in a ragged edge to the copper 
lands as well as increasing the risk of 
the plastic film peeling up. Following 
etching thoroughly wash, remove the 
plastic resist and scrub the copper lands 
using a proprietry cleansing powder.

Conclusion
Printed circuit board correctly used 

is undoubtedly the most reliable and 
cheapest way of constructing radio con­
trol equipment. Provided the basic rules 
are followed, success can be assured.

M ore details overleaf
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Pic Tips
. . . A  PICTURE IS W ORTH 
A THOUSAND W O R D S . . .  
TH IS NEW SERIES SHOW S 
A  FEW EASY W AYS TO 

SUCCESSFUL RADIO 
CONTROL

★  ★ ★

PRINTED CIRCUITS
★  ★  ★

Stage-by-stage production of Ambroid 
“ Charger”  circuit board described on 

page 23.

Left, top to bottom :
Saw the board at a fairly flat angle, this prevents 
damage to the laminate. Note copper surface 
ON TOP.
Use an ink eraser to clean the copper . . . Dirty 
surface slows the etching.
Place the pattern next to the board and mark 
lands with very soft pencil using a ruler to line 
marks up with pattern.
Alternatively, place pattern over copper and mark 
land holes with a centre punch or even a small 
nail.
A draughtsman’s rule pen or, in this case, a No. 0 
paint brush used against a rule with Humbroil 
enamel or slightly thinned colour dope to paint 
lands. The rule and brush idea is quite easy and 
much quicker.

Facing page :
1. W ith  the paint or dope dry, place in a plastic 
or glazed pottery dish and pour on the strong 
solution of ferric chloride. Stand dish in hot, 
not boiling, water to speed the etch.
2. When completely etched wipe dope clear with 
thinners on a rag, or stick Cellotape over the 
surface and peel off (the dope comes with it ) .
3. Drill with light pressure. Holes should just 
clear wires.
4. De-burr the holes with a countersink held 
in the hand.

. . . Now where’s that soldering iron? . . .
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applied. Those by Messrs. Ripmax are 
suitable.

The values of Cl and C2 can be 
varied to suit different relay coil resis­
tances. i.e., a 1.500 ohm. winding needs 
Cl at 100 mfd. and C2 at 32 mfd.; and 
for a 5.000 ohm. winding try Cl at 25 
mfd. and C2 at 8 mfd.

If required tuning buttons can be 
added in parallel with the channel leads, 
so that adjustment of the radio can be 
carried out without turning the wheel 
(this is not essential for three-handed 
operators!) The system can be applied 
equally well to tone or mark/space 
systems, merely altering the contact 
arrangement to suit the particular con­
trol system in use. With a choice of 
commutator size, relay type, condenser 
values and gear ratios, most of the parts 
can be got from the average junk box. 
We have three of these control boxes 
operating, some big. some 
miniaturised, but they have 
one thing in common, they 
all work.

RIGHT WHEEL
0Continued from page 29)

prototype there was no clearance at all, 
so that the slightest movement of the 
wheel produced a signal. The slipping 
clutch in use is a split collar sprung on 
to the shaft, with the lever soldered to it.

The relay can be a G.P.O. type or a 
lightweight, providing it has two ;imake?’ 
contacts. The gears can be any that are 
to hand that will withstand the torque
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Telecont on Test
J .  H. BRUNT REVIEWS THE 3 CHANNEL VERSION OF 

TH IS CO M PACT A LL TRANSISTOR FILTER OUTFIT

Fi r s t  information on this system 
appears to have been published in 

"Funkchau?\  1962, No. 3. The source 
of the present information is “Funk- 
chau", 1962, No. 14. Both the Trans­
mitters and Receivers are fully transis­
torised. The operating frequency is 27.12 
Me s. the transmitters being crystal con­
trolled. The transmitters are pulse modu­
lated, the R.F. section consists of a 
crystal controlled oscillator, driving 
a push pull R.F. Amp employing two 
transistors. The modulator consists of 
a two transistor multivibrator type cir­
cuit followed by a one transistor ampli­
fier. Making a total of six transistors in 
the three channel transmitter.

The nine channel transmitter employs 
16 transistors, 13 in the modulator. The 
R.F. section is similar to that of the 
three channel transmitter. The receiver 
system is so designed that the required 
number of channels may be “pro­
grammed" by means of “plug in" units.

The H.F. section of the receiver is an 
Ultra Audion Super-regen Detector, fol­
lowed by two stages of A.F. amplifica­

tion, this appears to form one unit on to 
which plugs another unit consisting of 
the filter circuits and relays. Three 
transistors are employed in the tone 
filter and relay circuits, making a total 
of six transistors in the three channel 
receiver assembly. No details are yet to 
hand with respect to the five and nine 
channel receivers. Transmitter supply 
voltage is 12 volts in all cases. Receiver 
supply voltage is 6 volts.

MANUFACTURER’S DATA 
Telecont Three Channel Transmitter 

(No. Sl-760)
Technical Data

R F : 27.12 Mc/s., crystal stabilised. 
Modulation: approximately 5, 6 and 

7 Kc/s. Square wave.
Output: approximately 150 mW. 
Power Supply: 12 volts DC (10 x DK 

225), contained in transmitter case.
Current drain: idling 7 mA. button 

pressed 40 mA.
Transistors: 3 x AF 113 L HF; 2 x 

TF 65 NF (LF); 1 x TF 66 switcher. 
Diode: 1 x OA 91.
Heading picture shows just how small the 
Tx is. Natty leather case, too !
Left : The 3 channel Rx with the lower 
case removed, note the connecting plugs on 
the top panel.
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H F-SEC TIO N  
R27 100 kOhm 
R28 6.8 kOhm 
R29 50 Ohm 
C20 10 pF
C21, C22, C25 1000 pF 
C23 47 pF
C24 Trimmer 10-150 pF  
Xtal 27.12 M c/s.
LF-G EN ER A TO R  
R 1 4.7 kOhm 
R2 47 kOhm 
R3 470 Ohm

COILS
L5 25 T. 2 x 2 T 

coupling.
L D r 6 Hf
L7 2 x 5 T  windings;

2 T  coupling.
L8 15 T  lead-through 

cap
All Transistors A F 113 L 
LI
L4 0.1 H 
Di 1 OA91 
S I, S2. S3.

R4 3,3 kOhm 
R5 2,2 kOhm 
R16 12 kOhm 
C l, C2 2500 pF  
C3 1500 nF 
C4 0,1 Mfd 
TONE SECTION 

(Typical values)
R25, R24, R23 25 kOhm 
R 22,R 21, R20 2kO hm  
R26 1.5 kOhm

C l, C2 and C3 m atched 
with L I for tone re ­
quired.

C5 1000 pF
T l,  T2, T3—TF65, T10 

—TF66
C17, C18, C19 1 MFD 
0 6  10-25 MFD 
R 19, R18. R17 5 kOhm

T y p ic a l  C i r c u i t  : Copyright, reproduced 
by courtesy of Richter-Electronik- 
Gmb H.
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Description
The transmitter type SI is non-simul- 

taneous. It is tuned to channels four, 
five and six of the audio frequency 
allocation. The identification numbers 
used in the sketch, match those used in 
the hook-up template cards which were 
supplied with the three channel receiver 
El.
Power Supply

The transmitter comes with the 
battery installed, ready to operate 
immediately. The battery is not re­
moved from the transmitter whilst being 
charged. The transmitter is then simply 
wired to the charger L.2. The rotary 
switch of the transmitter is tuned to 
position "laden” (charging). If for some 
reason the power supply needs replace­
ment, remove the back-plate of the 
transmitter, unscrew the grub screw 
which secures the circular cap on the 
side of the case, the battery can then 
be easily removed from the case. Solder 
the leads, red one to -rve terminal, blue 
one to -ve terminal of the battery and 
mount the latter in the case. Be sure 
to note that the positive terminal of the 
battery faces he lid.
Charging the Battery

Battery life for continuous transmitter 
operation is five hours, i.e., the equiva­
lent of two days of active flying. After 
such a period the transmitter should be 
connected to the charger. Design of the 
latter is such that it requires 48 hours 
to re-charge completely. A charging 
period of 100 hours will do the battery 
no harm, though charging times of more 
than 100 hours should be avoided.
Operating the Transmitter

The joystick folds for transport pur­
poses, simply pull out the top part from 
the tube, this unlocks the catch and 
permits the stick to be laid flat on top 
of the case. When in operation the top 
part should be smartly pressed down in

the tube so that it is locked again by 
the catch and forms a rigid lever.

The Antenna
This is plugged into the transmitter 

from outside the leather case. The top 
portion folds for transport.

The S-l Tx. is carefully factory tuned 
and is unaffected by possible outside 
interference. Thus no tuning what-so- 
ever is required.

El Receiver — Three Channels

(No. El-7602)
Technical Data

RF: 27.12 Mc/s.
Relay: S.P.C.0. channel 4. 5 and 6. 
Demodulation: 3 channels. 4-7 Kc/s. 

selection by tone circuit stages.
Power supply: 6 volts.
Sensitivity: approximately 3μ volts. 
Current drain: idling 5 mA. (25 mA. 

under load).
Transistors: 1 x OC 615 HF: 2 x TF 

65 NF (LF); 3 x TF 65 switcher. 
Diodes: 3 x OA 91.
Relays: 3 x Kaco, shockproofed. 
F.T.Z. NO.F. — 537/62.

Description
The El receiver may be operated with 

any of the transmitters in the Telecom 
range. It is fully transistorised and uses 
highly stable series resonant circuits 
wired in parallel for tone selection. The 
rudder servos are actuated via relays. 
These relays are specially shockproofed 
for this receiver, which makes them less 
liable to damage in the event of a crash.

The Relay s
All relays are equipped with a single 

pole change-over contact which can 
carry a switching current of 2 Amps. 
This has been achieved by removing 
the contacts and substituting high volt­
age flat contact springs with silver and 
gold contacts instead.
The Electrical Components
Printed circuit construction is used and 
partial encapsulation of components 
renders them crashproof.
3 Channel Tone Generator Values
R1 4.7 kOhm 
R2 47 kOhm 
R3 3.3 kOhm 
R4 12 kOhm 
R5 470 kOhm

C l 1500 pF  
C2 1000 pF  
C3 700 pF 
L4 LF winding 

T l,  T2-TF65

T3, TF66 
L po t core 

(4000 cps 
with C l) 
D1 OA91
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permits easy removal of individual sec­
tions. Making for fast and inexpensive 
repair work.
The Antenna

The antenna of the E l receiver is a 
separate unit with leads and socket. The 
plug supplied with the set is soldered to 
the antenna mounted in the model. 
Length of the antenna is not particularly 
critical (length 12-24 in.). When using 
the set for the first time a quick range 
check should be made. With the trans­
mitter antenna fully extended a ground 
range of approximately 200 yards ought 
to be available. If the range turns out 
to be much less then the primary circuit 
of the receiver is probably out of tune, 
due to a badly matched antenna. It can 
easily be cured by turning the copper 
tuning slug of the receiver (hole in the 
side of case) using a small screwdriver 
for turning the slug. The procedure used 
is the standard one; while tuning the re­
ceiver with the transmitter at long range, 
slug is turned until the receiver relay 
drops out. This tuning procedure is only 
required if the set is installed in a new 
model, or if a new antenna is fitted. 
(As with all Telecont receivers the con­
nections of batteries and rudder servos 
are made with the aid of the special 
patented plug-in system, with plug-in 
‘‘Pattern Cards'*). All batteries and rud­
der servos are plugged in with their 
miniplugs at the indicated positions on 
the receiver socket plate. The Mk. El 
provides a choice of two programmes. 
The three channels available can be 
used fo r :

programme 1-3 single channel rudder 
servos;

programme 2-1 single channel and 
1 two channel rudder servos. 

Position of the plugs is shown in the 
wiring diagrams for the rudder servos. 
All plugs are marked by arrows. Their 
pointed ends must point in the same 
direction as those printed on the pattern 
cards. The pattern cards that come with 
the set are simply placed on same and 
the plugs are inserted at the appropriate 
positions. This eliminates any soldering 
and wiring. In order to permit the hook­
up of rudder servos of other makes, 
adapter plugs and leads are supplied.

Right : The Tx with back removed. Separate 
panels are fitted, the one shown has the 
3 channel tone generator in place with the 
R.F. part at the top.
Top of page 39 : Transmitter and charger.

TEST REPORT
The equipment received for test con­

sisted of the following:
Teleconi Receiver Type El

(three channels)
OC615 Super-regen Detector. 2 x TF 

65 A.F. Amplifier followed by filters 
having three tone channels each consist­
ing o f :

Pot-core filter unit and “Diode pump'’ 
switching circuit using OA91 and TF65 
operating a KACO S.P.C.O. relay. 
Leads for connecting receiver to 
batteries and actuators

Telecont Transmitter Type SI 
(three channels)

Using six transistors as follows:
3 x AF113L crystal oscillator and 

Push-Pull R.F. amplifier.
2 x TF65 tone generator
TF66 switch-modulator ) Modulator
OA91 ) unit.

Telecont Charger Type LI
This is a “trickle’’ charging unit for 

use on 220 volt A.C. mains.
MECHANICAL CHECKS 

Receiver
Housed in a plastic case, constructed 

in a compact form using printed circuit 
boards. Connections being made by 
means of 20 sockets on the top panel 
of the case.
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Comments
Well designed and neatly constructed. 

One item that has been overlooked in 
terms of making the unit foolproof is 
the fact that the supply connection can, 
unless care is taken, be inserted in the 
incorrect polarity.
Transmitter

No doubt this transmitter is the most 
compact unit of its type on the market, 
to date. It is well constructed and 
housed in a die cast alloy case which 
should stand a lot of hard wear and 
tear.

Charging Unit
A normal unit, the one supplied for 

test is made only for a 220 volt supply. 
It has now been made more universal, 
namely covering 200-250 volts and with 
outputs for 6 and 12 volts.

Preliminary Electrical Check
No problems were experienced here, 

and the equipment worked first time. 
Warning! make sure the supply plugs 
and sockets to the receiver are inserted 
in the correct polarity.

Electrical Performance Test of Receiver
Indicator lamps were wired into the 

relay output circuits for this test.
Rx Values
R 1 12 kOhm 
R2 Pot 10 kOhm lin 
R3 3,3 kOhm 
R7 Pot 500 Ohm 
R8 82 Ohm
R9 Varistor B8 32001 /P  
C l 15 pF 
C2 17 pF 
C3 47 pF
L I 1,5^ H (with 17 pF 

cap).
L2 H F winding 
T rl LF-Trans 4:1 T1 OC615 T2, T3, TF65

N E G .

(CHANNEL I ONLY)

Filter Unit
L sl P o t core with Cs 9:1500 pF (series tuned). 
C12 2 MFD R10 510 Ohm 
Kaco Relay modified.
D il OA91 T4 TF65.

R4 47 kOhm 
R5 4,7 kOhm 
R6 1,5 kOhm

C4 47 pF 
C5 10 MFD 
Co 1 MFD 
C7 2 MFD 
C8 2 MFD
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Consumption Checks
Total Currents taken 
Standing Current NO SIG. 4.5-5 mA. 
Current with carrier only 1.7-1.8 mA. 
Current rise with modulation

same on all channels 25-30 mA. 
Relays make at 20-22 mA. and break 

at 12-14 mA.
Bandwidths and Frequency of A.F. 

Filters
Filter Frequency

5.3 Kc/s.
6.4 Kc/s. 
7.6 Kc/s. 

Note : On very

Bandwidth
200 c/s.
200 c/s.
300 c/s.

strong signals, a 3.8 
c/s. tone will also trigger the 7.6 Kc/s. 
channel.
Sensitivity

5μ volts modulated at 100 per cent 
(pure sinewave) will operate the receiver 
on any channel.

Note : Test shows that modulation 
percentages below 100 per cent will not 
trigger the channels reliably with used 
sine wave modulation. Pulse modulation 
is obviously required, this the matching 
transmitter provides.
Comments

The receiver is not as compact as 
some that have been tested, but it per­
forms very well. Tone discrimination is 
very good and it is not prone to inter­
ference despite its sensitivity.

From tests made, it would be advisable 
to use a DEAC supply rather than Dry- 
cells, as DEACs give a more constant 
voltage.

The programming cards are a good 
idea providing Robbe actuators are 
being used. For the benefit of modellers 
using other types of actuators the fol­
lowing information has been compiled. 
(See diagram).

Θ

•  16 •  II •  6 •  l

•  17 •  12 • 7 •  2

•  18 •  13 •  8 •  3

•  19 •  14 •  9 •  4

• 20 •15 ® I0 •  5

T

Rx.
BGtteries

+ — 
Rudder 

Batteries Θ ,

Socket Nos. 
1, 5 & 9

16
6
2

17
7Λ3

18
8
4

9. 10, 11, 12. & 13
14

15 
20

Connection 
Centre Contact RL5 
and Rudder Battery 
negative
Back Contact RL5 
Make Contact RL5 
Centre Contact RL4 
Back Contact RL4 
Make Contact RJL4 
Centre Contact RL6 
Back Contact RL6 
Make Contact RL6 
Low impedance A.F. 
Output to additional 
filter circuits 
Rudder Battery pos. 
Spare Socket 
(unconnected) 
Receiver Battery neg. 
Receiver Battery pos.

Electrical Performance Test of 
Transmitter

Charging of built in DEAC battery
Using the Telecont LI charger, the 

current flowing on charge was found to 
be 6 mA. at 12 volts.
Current No With
Consumption Aerial Aerial
Switch in ON position 8 mA. 8 mA. 
With any tone keyed 24.5 mA. 25.5 mA.
R.F.2 Power Output
(This is only accurate to ±  10 per cent). 

150 milliwatts in tone condition only.
Modulation A2

(This appears to be pulsed). I.C.W. 
Tone Stability

This is adequate for the filters in use 
in the receiver.
Field Strength Tests

These indicate a very high signal level 
for the R.F. supplied to the aerial.
Range Check

From tests made ground to ground up 
to 500 yards, there is every indication 
that the range that can be achieved is 
perfectly adequate for all conditions.
Summary

A very good example of what can be 
achieved in terms of compact and 
efficient radio control equipment. The 
receiver could be made smaller, but this 
is a matter of personal taste. Consider­
ing the sensitivity of the receiver I was 
surprised to find it so free from inter­
ference. The relay action is very positive 
and should stand up to vibration very 
well.
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Contest Collection
PHOTOGRAPHS FROM BOAT AND AIRCRAFT MEETINGS

including news 
and views by 

“The Commodore”

There was nothing uncomfortable 
about the weather at Poole on the 

1st and 2nd of September this year. In 
fact it was delightful to sit in the sun 
in the mild warm S.E. breeze, and watch 
the radio-controlled yachts jockey for 
position at the starting line. The specta­
tors were very tense, and the writer 
thinks the competitors all lived an ulcer 
forming moment as the O.O.D. counted 
out the seconds down to the starting 
gun, and they were trying to position 
their boats to pass over the starting line 
within a split second of the gun. Of 
course, when an impetuous competitor 
did push his bows over the line before 
the zero count he had to go back and 
re-enter the race by going over the line 
again, in the meantime his opponent was 
forging ahead round the course.

The Regatta programme covered three 
events. 1. The Hogg Cup. for R C 
yachts under 56 in. 2. ’The Taplin Cup’, 
for any boat above 56 in. 3. ‘The Laid- 
law-Dickson Cup’, for any R /C  yacht. 
There were three entries for the Hogg 
Cup, and 13 entries for both the Taplin 
Cup and the Laidlaw-Dickson Cup.

The Sailing Committee decided all 
events would be run off on the tourna­
ment system. This meant in the events 
where 13 yachts were entered, 78 races 
would have to run off to complete the 
tournament. Owing to the impossibility 
of forecasting the wind strength through­
out the day, the committee safeguarded 
itself by ordering one lap round a three 
legged course, one minute to position 
for start, and also set a deadline for 
racing to 6 p.m. The result would then 
be calculated by totting up the points 
each competitor had collected at the 
close down of the last heat run off.

To attempt this programme meant 
some pretty smart marshalling of boats 
to the line, and no waste of time be-

Left top : The transmitter pound 
at Poole with a race in progress 
in the background.
Left bottom : Interesting winch 
detail on the deck of Mr. Tamp- 
lin’s "Salema” .
Below : Mr. Foster and his 6 
metre “ Cinderella” .
Photos by C. S. Downes, Parkstone.
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tween races. The alternative to this 
scheme had to be a knockout competi­
tion, which is most disappointing to the 
competitor who gets knocked out in the 
first race. He of course has then finished, 
and might as well go home. All the 
competitors agreed to the committee’s 
proposals, and co-operated to the full 
in being smart to the line, and quickly 
off the water.

The marking was fixed at 6 points for 
a win, and 2 points for second if he 
completed the course within 2 minutes 
of the winner passing over the finishing 
line. The sailing rules were those of the 
Royal Yacht Association. All protests 
—quoting the rule number—had to be 
handed in to the O.O.D. in writing. The 
protests would be considered by the 
sailing committee before the results of 
the race were declared.

On Saturday three protests were re­
ceived. On reference to the rule claimed 
to have been infringed, and the facts as 
observed by the judges all three protests 
were upheld. This seemed to have im­
pressed the competitors that there was 
more in it than just racing round a 
course with a competitor when the 
R.Y.A. rules applied. The writer does 
not know how much midnight oil was 
burned on Saturday night studying the 
rule book. It was significant that the 
sailing on Sunday was meticulous in its 
observance of giving way when “Water” 
was rightly demanded. It was also 
exciting when one competitor was suc­
cessful in rightly luffing his opponent 
away from his turn round a mark. On 
Sunday there were no protests.

In this tournament system the yachts 
are so frequently on and off the water 
that the spectators soon learn the names 
of the yachts, especially as at Poole they 
are called to the line by name over the 
loud speaker. This seems to hold the 
interest of the crowd which was ex­
pressed by many rounds of spontaneous 
applause when a close race was 
concluded.

Over the two days of the Regatta 106 
races were run off, even so, time pre­
vented a completion of a tournament of 
13 boats. This means a two day regatta 
of 13 boats would use up all the time 
with only one event, especially if two 
laps per race was the order.

If this sport is to progress further it 
seems regattas of the tournament system 
must be of great assistance to the com­
petitors. In this way each competitor

‘good or bad’, gets plenty of competitive 
practice. At the present stage of develop­
ment, we at Poole feel it is of no help 
to the sport or industry to be too 
pedantic about a Class size of craft 
competing. Our policy at present is to 
throw them all together and give them 
plenty of practice in sailing against one 
another. This last regatta showed the 
big boat did not always prove faster than 
the small boat. In fact it is the writer's 
opinion, Foster’s little 6 metre yacht 
would have won the Laidlaw-Dickson 
trophy if the skipper had chosen a spot 
on the starting line with a bit more wind 
in it for his last race.

When the competitors have had plenty 
of practice, and have learned how to sail 
under full sized rules, then they may 
demand a one class boat for the sport. 
The demand must come from the com­
petitors themselves; they are the people 
who either have to make or buy them. 
In the meantime new designs can be put 
to the test in these ‘free for all’ tourna­
ments, in that way, some day, some­
one will say, “That’s the boat for R /C 
racing", and many will agree. This is 
much better than a committee presenting 
a blue print of a new class to the com­
petitors and saying. “This is the design 
for your sport”. The answer will always 
be, “Prove it on the water before we 
accept it”.

After the President, Mr. L. S. Miller, 
had presented the prizes, many com­
petitors said this was the best regatta 
Poole had ever put on. That remark to 
the biased mind of the Commodore is 
really quite a ‘Bibful’.

The Results

The “Hogg Cup”
1. R. T. Foster. Solihull, Cinderella.
2. D. Dehon. Poole. Poolrad.
3. J. Gascoigne, Middlesex, Conrad.

The “Tapljn Cup”
1. T. Carrington Wood. Middlesex, 

Vanessa.
2. G. Honnest-Redlich, Middx..Jelata.
3. R. T. Foster, Solihull, Cinderella.

The “Laidlaw-Dickson Cup”
1. G. J. F. Stalkcart, Gosport, Mimosa.
2. R. G. Foster, Solihull, Cinderella.
3. T. Carrington Wood. Middlesex, 

Vanessa.
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S. MIDLAND AREA RALLY 
AT CRANFIELD

A breeze which proved unhelpful to 
the MacGreggor Trophy entrants did 

not prevent R. Yates flying his well 
known “Rowdy” into first place. There 
were only 16 competitors for this event 
(over 400 invitations had been sent out).

There were a larger number of man­
ually pulsed “Proportional” systems to 
be seen, the twin fin versions seemed 
quite docile to handle.

Multi had a somewhat better atten­
dance; Harry Brooks won with 1.501 
points closely followed by Chris Olsen 
(1.492). Jack Morton was third, scoring 
1.332 with his “Mustang”.
Aeromodeller Trophy at Odiham

The attendance looked, at first too 
small to make the event an official one. 
However by the starting time a few 
more arrived.

Ed. Johnson’s motor cut before his 
landing approach. Frank Van den 
Bergh. using his World Championship 
scarred “Sky Dancer” won with 3,701 
points, Harry Brooks was second (3,672) 
and David Walker (another “Reb”) 
2,559 for third place.

Below, Top: Winner of the MacGreggor Trophy 
displays the leaf/torsion bar U/C on “ Rowdy” . 
Bottom : Shot of “ Big Daddy”  shows the extreme 
nose down ground attitude of the Ed. Johnson 
model.

m

Above, T. to B.: J. A. Mountain with his pulsed 
rudder model, later to win the Luton slope soar­
ing meeting.
Another twin fin, pulsed rudder model with a 
short, if amusing nose.
Harry Brooks assisted by David Walker prepares 
for his winning flight.
Carb. detail from Ed. Johnson’s “ Big Daddy” .
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Commercial Developments
By
TONY
DOW DESW ELL

CONSUMER STAFF MEMBER SAMPLES 
NEW PRODUCTS A T HOME & ABROAD

Pr o t o t y p e s  of the Wright Mark V 
receiver and its new relaytor were 

first featured in our November, 1962, 
issue. British importers for Wright 
Radio Control equipment, Holt Whitney 
& Co., now have stocks of the new 
receiver, priced at £8 / 2 / Od. The accom­
panying relaytor costs £3/l/6d. and the 
matching ground based transmitter 
(27.12 Mc/s.) is £8/14/3d. This provides 
a complete single channel outfit for 
under £20. The set operates on carrier 
wave and the receiver is relayless, which 
necessitates the use of the relaytor in­
stead of the normal escapements.

We hear that Holt Whitney will short­
ly be importing a range of Kraft radio 
control equipment, we will publish more 
information on this later.

Malcolm Douglass sent along some 
more useful items. First, for propor­
tional fans, the Pro-Tro! Control Stick 
Assemblies come in two configurations 
for single and dual proportional systems. 
The single proportional unit consists of 
a drilled mounting plate to which are 
fitted a centring stop and two adjustable 
travel stops. The control pot must be 
attached to the plate, and the control 
stick is set screwed to the shaft of the 
pot. A centring spring is provided which 
fits in the pot shaft sandwiched between 
the mounting plate and the stick. 
Mounting plate is of light alloy and the 
stick is made from brass with a rubber 
grip at the top. It costs £ l/l/6 d .

The dual proportional version has two 
light alloy mounting plates on which to 
mount the necessary two pots. The 
control stick is mounted to the smaller 
of the two plates together with its return 
spring. This assembly then attached to 
the pot shaft on the other mounting 
plate assembly so that when the “stick" 
is moved from side to side it turns one 
pot and when moved backwards and 
forwards turns the second pot with 
spring centring on either axis. Where 
dual proportional systems such as “Gal­
loping Ghosts’5 are concerned, the neces­
sity to interconnect the two pots on one 
control stick has in the past been the

subject of much gadgeteering which the 
Pro-Trol eliminates. The built-in “feel” 
which the centring springs provide is a 
useful attribute. This one costs £l/15/6d. 
Both Pro-Trol units are supplied ready 
for assembly and pots are not provided 
since values vary with each system.

The Burgess Micro Switch is just 
about the most suitable we have seen 
for transmitter keying. The button 
plunger action is very light and free, 
making it ideal. It is quite small, so 
could be installed in most transmitters 
to advantage, being so much better than 
those plastic plunger buttons that make 
an uncomfortable dent in your thumb. 
There are three wiring tags and the 
diagram inscribed on the plastic body 
of the switch shows that it has both 
N.O. and N.C. contents and can provide 
the same action as a relay, so would be 
ideal for bench testing servos. 12/6d. 
may seem a little pricey for a keying 
switch, but we think it good value.

For the home constructor, the X-acfo 
Heat Sink should prove useful. Made 
from aluminium, it has a spring grip 
action and is very reasonably priced at 
2/-. Seems a small price to pay, to 
avoid damaging transistors or diodes 
and melting away the plastic bodies of 
multi-pin plugs and sockets.

CTC Coil Formers in ^  in. and £ in. 
sizes, are specially for printed circuit 
work. i3g· in· size has four lugs, and 
while at the moment £ in. size has only 
two, four lug examples will be along 
soon. (At 1 8 d. each). Formers seem 
to be made from a material rather like 
cardboard and our experience with these 
American items showed a tendency for 
the slug to wear loose in the former 
when put in the hands of “tune happy” 
fiddlers. The correct core locking com­
pound should reduce the possibility of 
unwanted movement.

SM Coil Pot Core and Nylon Bobbin 
costs 13/-. These are used in several 
receiver power converters and tuned 
filter receiver circuits. It should be of 
interest to experimenters who will also 
be pleased to hear that Malcolm Doug-
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1. Pro-Trol Dual Proportional Control Stick. 2. 
The single proportional version of the control 
stick from Pro-Trol. 3. Burgess Micro Switch

attaches to case like a toggle switch. 4. Dis­
mantled SM Pot Core is small indeed. 5. X-acto 
Heat Shunts designed to grip the work.
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lass can supply a large range of Mullard 
Components including electrolytics and 
ceramics in sub-miniature sizes. That's 
all from Malcolm Douglass.

New lines from the Franklin Brothers 
come thick and fast. Another version of 
their Steerable Nosegear, featured last 
month, is for bulkhead mounting. This 
caters for tnose who prefer this mount­
ing method instead of the floor mounted 
type. This latest version is similar in 
most respects to the earlier style, but 
has a different mounting flange. Price 
is f  1 / 17/6d.

Yet another, as if to please all the 
modellers all the time, is a Non-Steer- 
able Nosegear for bulkhead mounting. 
This has the twin wire legs common to 
all Franklin nosegears, which are locked 
with grub screws into its thick alloy 
mounting flange. At 10/-, this is very 
reasonably priced and should prove 
popular with those modellers just re­
quiring “nosewheel” in their model air­
craft without any of the fancy trim­
mings. Weight is 2 oz. which does not 
add much to the overall model weight, 
the unit is rugged and will withstand a 
great deal of punishment. Here's an­
other thought; it could be used as 
double main U C legs on scale models.

The Franklin Universal Throttle will 
convert your large engine to multi speed 
standard . . . We say large motor as it 
would require a large motor with a wide 
carburettor intake to accept the trunk of 
the throttle. Simplest method of setting 
the throttle in the carb. is with Araldite. 
Needle valve and jet assembly are made 
from brass, and the body from light 
alloy. It is a robust and neat unit with 
the most interesting feature of a wire 
gauze across the intake. Sells at £1 /8 / 6d.

Another new Franklin line we are 
sure will prove popular with radio con­
trol fliers is a range of polythene bottle 
Clunk Tanks in 4, 6 and 8 fluid oz. sizes. 
These have the usual polythene bottles 
with plastic caps and set in each cap are 
two turned brass nozzles, on to one of 
these a curved brass air tube is soldered, 
the other is connected to the valve rub­
ber feed pipe which has a turned brass 
clunk weight at its extremity. The 
washer in the cap prevents the bottle 
from leaking. Previously we and others 
preferred to make clunk tanks from 
polythene bottles and pieces of tube to 
save expense, but these tanks at 5/'9d. 
(4 oz.), 6/6d. (6 oz), 7/- (8 oz.) elminate 
the effort involved, at a reasonable price.

Yet one more new item from Franklin 
Brothers is a lightweight brass Fuel 
Filter. The makers say it proved popular 
with Combat fliers in Leicester and 
should be equally useful for radio con­
trol work where clean fuel is just as 
important. Price is 2 3d. That concludes 
the Franklin Brothers' list.

Constructors will welcome the service 
offered by Oakfield Radio. 121 Maccles­
field Road, Hazel Grove, Stockport, 
Cheshire, who can etch and drill any 
printed circuit scheme up to a maximum 
size of 2 ft. x 2 ft. All circuits, unless 
otherwise specified by the customer, are 
done on high grade S.R.B.P. Laminate 
which has 14 thou, copper as standard. 
Circuit can be to any of R.C.M. & E . 
readers* requirements to patterns sup­
plied. which must be black where copper 
is to be retained and white where it is 
to be etched. A typical example works 
out at approximately 7/6d. for a 24 x 
4 in. with about 60 holes.

Control without radio, that is the 
function of Gulton 1404 Ultrasonic 
Tranducers manufactured by Gulton In­
dustries (Britain) Limited, 52 Regent 
Street, Brighton 1, Sussex. These will 
provide ultrasonic remote control as 
mentioned in Here, There & Everywhere 
recently. Tranducers can be used for 
simple remote control without electrical 
cables or electronic links, two basic 
units only being required—a transmitter 
and a receiver. Besides their industrial 
application, they can be of particular 
interest for model work.

Method of operation is as follows— 
the transmitting Transducer is wired in 
circuit with a two transistor (OC71) 
Power Oscillator, so that this Transducer 
transmits an ultrasonic sound beam. 
If directed manually at a receiving 
Transducer wired in circuit with a five 
transistor (again OC71) relay receiver, 
the beam is detected and used to trigger 
a 400L relay up to about 100 ft. range.

A well illustrated brochure supplied 
with the set of two units, each weighing 
I oz., provides an informative, though 
not lengthy description of their function, 
together with typical 9 volt working 
transmitter and receiver circuits, direc­
tional sensitivity and receiver response 
data. The set of two matched Trans­
ducers costs about £7, but it is stressed 
that the whole system costs approxi­
mately the same as a conventional single 
channel radio control set.



6. Graupner Unimatic Extension Kit for electric 
motor switching (boats) was first described last 
month. 7. Two new nosegears from Franklin 
Bros. Lower example is steerable. 8. Franklin 
Clunk tanks in three sizes. 9. Franklin Fuel 
Filter. 10. CTC Coil Formers. 11. Fine example 
of etched circuitry from Oakfield Radio. 12. 
Franklin Throttle.
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CORRECTION

Southern Radio Control wishes to 
point out that the “Matador" transistor 
transmitter is not supplied with DEACs 
and a charging socket. The example we 
reviewed in the November issue had 
been modified by Harry Brooks for his 
own use.
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ERRATA
Grundig Report (December, 1962, issue)

We feel that a paragraph on page 604 
of last month's test report could be mis­
leading to some, in that the plug in 
question is an extremely tight fit and it 
is most unlikely that any trouble would 
be experienced in this respect. The 
‘‘snag” quoted by our tester under the 
heading “Comments” was, in fact, 
brought about by entirely alien circum­
stances, and we feel that this comment 
should be disregarded.

There are certain inconsistencies be­
tween the manufacturer’s data and the 
data given in the test (the latter figures 
are correct and agree with data given in 
Grundig booklet RC.l/E). These are 
our printing errors, the most important 
of which is the frequency of the receiver 
(27.12 Mc/s.) misquoted as 12.12 Mc/s. 
on page 603. We must apologise for 
these errors, and in addition the circuit 
shown below should clarify the method 
suggested in the footnote for improving 
the speed of centring of the servos 
which should, of course, have read that 
a 7 ohm resistor be fitted in series with 
each Bellamatic II motor, and the 
supply increased to 6 volts.

I 6v Rx. supply

New 6 v
s e r v o
supply

w - O

B rea k  one lecd  
of each  servo  
and insert  
re s i s t or

TOMITOR (March, 1962, issue)

C5 at .005 is a middle value; C3 
on the theoretical circuit is shown as 
8.2 but on the layout 10 pf., either will 
do but 8.2 is preferred. The theoretical 
circuit shows Cl as 12 pf. The text 
mentions 22 pf. as connected straight 
on to the variable capacitor. This is 
correct.

R4 is shown as connected to emitter 
of VT1 in both theoretical and layout. 
This is incorrect and it should be con­
nected from the junction of the HFC 
and C3 to the base of VT2. As the two 
positions are not close leave the long 
ends on the 3.3K and take it from the 
rectangular land where HFC and C3 
join to the base hole of VT2 (the 
oblong shaped land with the pointed 
end).
MULTI-GEM Rx.
(December, 1962 issue)

The assembly sequence contained the 
following errors: —

The 0.01 mfd. capacitor in stage 11 
(C4) goes from the yellow land to blue. 
The 6 mfd. capacitor has its -rve end to 
blue and —ve to red.

Stage 14 +ve end of 8 mfd. capacitor 
goes to blue, the top (-ve) to land 3.

The components list shows only one 
0.01 mfd. capacitor, whereas it should, 
of course be two, as supplied in the kit.

The following component identifica­
tion should prove useful when referring 
to the theoretical circuit.
R1 : 2 Meg Ω Cl : 45 pf.
R 2: 3.9 K Ω C2: 0.01 mfd.
R 3: 2.7 K Ω C3: 6 mfd.
R4: 12 K Ω C 4: 6 mfd.
R5 : 82 K Ω C5 : 0.01 mfd.
R6 : 2.7 ΚΩ C6: 8 mfd. 30 V.W.

C7: 8 mfd. 30 V.W. 
C8: 0.03-0.05 mfd.

C7 5 mfd. is connected between VT2 
collector and VT3 base, the practical 
circuit is correct. There is a further .01 
mfd. between VT2 collector and base, 
(theoretical circuit correct). There is 
room on the printed circuit for two 
more holes, one on the collector land 
at the pointed end, and the other on the 
emitter land near the emitter hole.

On page 116 there are two curved 
lines coming from the coil hole near 
the 3.3K resistor. These are the coil 
ends, the one on the left near the 
aerial contact bracket is X., the one 
near the curved line from the 10 pf. is 
Y.

WORLD WIDE SERVICE
W e stock just about everything currently manu­
factured in Transmitters, Receivers, escapements, 
servos and engines, including all the American 
equipment reviewed in this magazine. Give us a 
chance to prove that our service is the most 
complete— and the fastest. Delivery by Airmail 
or Surface. By arrangement with Ed. JOHNSON 
(Radio Control), Larkhill, Wiltshire, England, 
orders can be paid for in England if this is more 
convenient. (Mark orders— ‘Payment in England’ 
— we’ll advise you how much to send to Larkhill.)

ALL orders to :

RADIO C O N T R O L
(Dept. E )

9810 W YO M IN G  AVE., DETROIT 4, MICH. U.S.A.



S.A.E. with all enquiries please.

S T O C K M A N N  & W E S T  L E Y
1 M e a d o w  W a v  - L e e d s  1 7

THE WINDY KREULEN TONE Tx.

These designs for the home 
constructor using simple 
printed circuit construction 
and pictorial instructions 
give professional style equip­
ment of extreme efficiency 
and reliability.

THE S & W1 TONE Rx.
The 2 oz. S & W1 receiver is housed in a strong plastic case 
2o" x 1§" x ϋ "  and when used as a companion to the well 
known W K  transmitter gives in excess of h mile ground range.

97/6d' TOTAL COST OF PARTS TO BUILD 9 7'6 d
P&P l/6d. All parts sold separately P&P 3/6d.

PRIN TED  C IR C U IT  KIT
ETCH-YOUR-OWN

Consists of :— Plastic Bath 9" x 5TV " 
x 2", 100 sq. ins. Laminated Circuit 
Board, Instruction Book, Etchant, 
Resist, Solvent Cleanser Powder, etc. 

17/6d. post free.
— ★ —

FIELD ’S RA D IO C EN TR E
67 London Road, Croydon. CRO 1512

Have you visited

BU RLE IGH 'S
the most interesting shop in London 
open all day Saturdays 9 a.m. to 6 p.m.

BURLEIGH OF EDGWARE ROAD LIMITED 
303 EDGW ARE ROAD 
PADDINGTON, W .2

Telephone : PAD 8827-8-9

------- B L A N K  C H A S S I S -------
P rec is io n -m ad e  in  ou r ow n w orks from  

h a lf-h a rd  16 o r 18 s .w .g . A lum inium . 
SAME DAY SERVICE 

of over 20 d iffe ren t fo rm s m ade up  to 
YOUR SIZ E  to n e a re s t 1 /1 6 " . 

(M ax im um  len g th  35", dep th  4").
Send for illustrated leaflet 

H. L. SMITH & CO. LTD.,
287/289 Edgware Road, London, W .2 

Telephone : PAD 5891/7595.

CLASSIFIED ADVERTISEMENTS
WANTED : Details and circuit of Versatile 

Tx., featured in 1st issue of R .C .M . & E. 
I ’m unable to obtain aforementioned copy. 
681369 J. T . W heeler, Rm.83, Devil’s Tower, 
R .A .F . N orth F ront, GIBRALTAR.

TERYLENE and Cloth SAILS for radio con­
trolled yachts. ROBERTS, 40 Rutherglen 

Avenue, Coventry, W arwicks.

TELERADIO will purchase your unwanted 
modern serviceable receivers and transmitters. 

18 Turnpike Lane, London, N.8.

PR IN TED  circuits etched and drilled to your 
own drawings on -fc in. P .C . board  at 3d. 

per square inch plus 2 /-  processing. Orders com ­
pleted within 14 days. 687653 A. A. Handley, 
Room  4, Block K , C Sqdn., ‘A pps’ W ing, R .A .F . 
Locking, W eston-super-M are, Somerset.



f o r  ^  m o d e l  SHOP !

Each kit contains 
selected top quality 
components, finished 
printed circuit- or tag 
board, ample wire, 
solder, screws and 
super detailed instruc­
tions.
SOLE DISTRIBUTORS

T iip M t m
MODELS & ACCESSORIES

*  IVY-A/M CARRIER TRANSMITTER ...........  £2. 9 .6
*  IVY-A/M CARRIER RECEIVER KIT ..............  £1.19.6
*  TOMMYTONE TONE TRANSMITTER KIT ... £3.19.6
*  TERRYTONE TONE RECEIVER KIT ............  £5 . 19. .6
*  IVISTOR TRANSISTOR RELAY KIT .............  £1. 9 .6
*  METAL INSTRUMENT CASE AND AERIAL ... £ 3 . 9 . 6
“ Copperclad”  printed circuit panels 6" x 6" x TV" thick with Price 3/- 
3 thou, foil coating to make your own printed circuits ! per panel.

80 HIGHGATE ROAD, LONDON, N .W .5

Your R/C kits built and tested, any make, 
Radios, Tx, Test Gear, etc.

KITS AND COMPONENTS SUPPLIED  
^  S.A.E. for quotations or lists

B U ILD A K IT  SERVICES
(Dept. RCM1 )

16 HAYCROFT ROAD, STEVENAGE, HERTS

Model Aircraft Supplies
LIMITED

Stockists of R.E.P. Outfits and 
of Radio Spares Components

Tel.i HOP 3482
29 OLD KENT ROAD, LONDON, S.E.1

-F & M— F & M— F & M— F & M— F & M— F & M-

Southern Radio Controls
HARRY BROOKS

Special Announcement
All prospective users of Multi Channel Radio 
Control gear should know that the modern 
F & M EQUIPM ENT is fully serviceable in 
Great Britain (in the event of a pilot error 
crash), thus eliminating the costly and time- 
wasting process of returning other American 
equipment to the United States for similar 
facilities. Maker’s Guarantee is also honoured. 
Under our on-the-spot servicing arrangements, 
you are saved the troublesome and irksome 
formalities of exporting and re-importing, 
often a frustrating, costly, and time-consuming 
business for anyone not familiar with the 
intricacies of Customs & Excise negotiations. 
MORAL
Buy your Modern Technical R/C Gear from 
SOUTHERN RADIO CONTROLS who can, 
and do, operate an efficient and comprehensive 
Spares and Service scheme.
S.R.C. are fully equipped to Service all 
F & M Gear and Bonner Servos. (Bonner 
Designed Transmite and Amplifier Test Equip­
ment now installed.) All units tested before 
despatch.
Full details, lists, etc., from :

Southern Radio Controls
67 OAKDENE CRESCENT, M ILE OAK, 

PORTSLADE, SUSSEX
Phone : Hove 47654, 8 a.m.-ΙΟ p.m.

-BO N N ER  — BONNER — BONNER — BONNER-1

TELERADIO
for

Radio Control Equipment
i t

Tone Tx from £3.10.Od.
Rx from £2. O.Od.

R.E.P. sets as listed 
Printed circuit board 3/- 

Biassed switches

★
Local Agents for

TRANSITONE ELECTRONIC 
PRODUCTS

★

64 H IG H  STREET  
W A L T H A M  C R O SS , H ER T S
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STERLING SCALE “ SPITFIRE”
For advanced Multi Flying, 64 in. 

span extensive prefabrication, 
3̂  in. Spinner

Sterling Scale ‘"Mustang”  First of the 
s:ale Muitis— Still my favourite 

Sterling Scale “ King Cobra”  66 in.

£12/18/6

£12/18/6
£12/18/6

S E C O N D H A N D  E N G I N E S  A N D  R A D IO  
E Q U I P M E N T  A C C E P T E D  I N  P A R T  
E X C H A N G E .  N E W S  L E T T E R  A N D  

S / H  L I S T  ON R E Q U E S T .

Joh .son A utom .x  Caros. Three sizes to convert 
most 3.5c.c. to 10c.c. Engines 
for R/C operation. Easily Fitted ... 59/6

Johnson R/C Plugs. The Best ... 6/—
Veco 19 R/C. Consistent-Powerful... 145/— 
O.S. 19 R/C. New Improved Design 158/6 
Fox 40 R/C. A Firm Favourite ... 230/-
Veco 45 R/C. I he Expert’s Choice ... 298/—
Merco 49 R/C. The Popular Choice 239/- 
McCoy 60. For Extra Power ... 250/-

ROLAND SCOTT LTD.

R. S. FOR RADIO SERVICE
W E ARE MAIL ORDER SPECIALISTS W H O  
HAVE BEEN SERVING MODELLERS AT 
HOME AND OVERSEAS FOR 16 YEARS. 
O UR EXPERIENCE IS AT YOUR SERVICE. 

★  R/C EQUIPM ENT *
C. & S. “ Falcon”  Tone Tx ... £ 13/8/6
C. & S. “ Finch”  Tone Rx 1 oz. £12/19/6 
C. & S. “ Hummingbird”  |oz. Rx £1U/ 13/6 
C. & S. “ Pulsitran”  Pulser ... £11/12/6
C. & S. Septalette Actuator ... £3/5/0

(Leaflet on Request)
Twin Triple Tx, Rx and Elmic

Escapements. New ... ... £26/11/0
Dekatone 10 Relayless Unit ... £51/18/0
Babcock Mk. V Compound Escape­

ment Compact and Dependable £4/5/0 
Bonner Duramites ... ... £5/0/0
Bonner Transmites ... ... £11/0/0
Baisden G.G. Pulser ... ... £8/5/0
Shows R.O. Pulser ... ... £8/5/0
Climax Servo Mite ... ... £2/18/9
Elmic Commander ... ... £2/19/2
R.C.S. New All Transistor Unit,

Tx and Rx ............................ £18/18/0
Terry Tone Rx Kit ... ... £5/19/6
Tommy Tone Tx Kit ... ... £3/19/6
Metz “ Baby”  Tx, Rx and New

Mecatronic Servo ... ... £25/0/0
Metz 3-channel Tx, Rx and two

Mecatronic Servos ... ... £50/0/0
Orbit all Tranisistor 10-ch. Tx

and Superhet Relayless Rx ... £100/0/0

RADIO 147 D E R B Y  ST., B O L T O N
SPECIALISTS Phone : 27097 ANY TIME

PARTS FOR TRAN SISTO R Tx
(As described in this issue)

Printed circuit (drilled and 
Set of 16 Hi-Stab. Resistors 
Set of 14 Condensers 
Choke Core (2  Amp. Neosid) 
GoM Hammer Finish, Ali. Case

7 \‘? x 5" x 2 | "  ...........
Chrome handles to suit 
OC 171 9/6d. OC 76 6/-. 
Complete set of 5 Transistors

fluxed) 7/6
.........  6/-
.........  12/6
.............  1 /6

...........  32/6
5/- pr. 

OC 71 5/6d. 
...........  32/-

PARTS FOR 'W INDY1 
KREULEN TRANSISTOR Tx

Printed circuits :
Version 1 12/6d. Version 2 17/6d.

All other parts available.
Please send S.A.E. for list.

Other printed circuits available, 
types, and to individual requirements.

INTERFERENCE PROBLEMS ?
Ask for details of our crystal-controlled 

transistor Superhet for boats.
•

O a h f i e l d  R a d i o
121 MACCLESFIELD ROAD, HAZEL GROVE, 

STOCKPORT, CHESHIRE
★  MAIL ORDER ONLY *

TRANSITONE
ELECTRONICS

A N N O U N C E  th a t  the ir  t ra n s m i t te r  and  
m odu la to r  u n i ts  have  been re-designed fo r  
be t ter  p er fo rm ance  and  ro b u s t  construction .

The TT.1

The TA.2

transmitter unit, now
improved output and

frequency stability, and is child’s-play 
to install.

modulator unit, now
has low distortion and 

improved performance for bi-simul- 
taneous operation. It includes circuitry
which automatica'ly reduces the
modulation level when a second TG .l 
(tone generator) is plugged in for 
bi-simultaneous and thus ensures that 
the peaks of a dual waveform do not 
over-modulate. This is very important 
for reliable bi-simultaneous as it 
avoids the generation of unwanted 
harmonics which cou'd block the re­
ceiver. Both these items cost £4.10.0d. 
pest free in the U.K.r  D irector  :
D eta i ls  on reques t  to —  J.· A. Skingley

238 C O LN EY  H A TCH  LAN E, 
M USW ELL HILL, LO N D O N , N.10

Made and  p rin ted  in G re a t B rita in  by B ietchlev P r in te r s  L td ., C en tra l G ardens, B letchley , Bucks, 
for the p ro p rie to rs . Model A ero n au tica l P re ss  L td .. 38 C larendon  R oad, W a tfo rd , H erts . 
P ublished  by The A rgus P re ss  L td ., 19 T udor S tre e t, London. E .C .4 . to  w hom  all trad e  
enquiries should  be ad d ressed . R eg iste red  a t  th e  G .P .O . fo r  tra n sm iss io n  by C a n ad ian  M agazine P ost.



RADIO AND  
ELECTRONIC PRODUCTS

A N  A N N O U N C E M E N T

(N ORDER TO COPE W ITH  THE INCREASED DEMAND FOR R.E.P. EQUIPMENT. 
W E  HAVE MOVED TO LARGER PREMISES. AT THE ADDRESS BELOW.

OUR RANGE REMAINS THE SAME W ITH  THE EXCEPTION OF THE TRITONE 
W H ICH  IS N O W  DISCONTINUED.

AS AN ALTERNATIVE TO THE TRITONE W E  RECOMMEND THE QUADRATONE 
FOR BOATS; OR TW IN  TRIPLE FOR AIRCRAFT. THE TW IN  TRIPLE OFFERS 
BETTER VALUE THAN THE TRITONE AS THE PRICE INCLUDES TRANSMITTER AS W ELL 
AS 2 ACTUATORS AND BATTERY BOX FOR ONLY £27.14.?d.

DUE TO RISING PRODUCTION COSTS W E  ARE REGRETFULLY FORCED TO 
INCEASE THE PRICE OF SOME OF OUR EQUIPMENT. THE N EW  PRICE LIST IS SHOW N 
BELOW, AND YOU W ILL  NOTE THAT BASIC PRICES HAVE BEEN INCREASED BY ONLY 
A FEW  SHILLINGS.

Q. o 4 . (lecL liclt
Director.

SINGLE CHANNEL BASIC P.T. TOTAL

REPTONE 13.10. 0 2. 8. 7 15.18. 7
Rx Only 8.17. 6 1.12. 0 10. 9. 6
Tx Only 5. 2. 0 18. 3 6. 0. 3

M IN I REPTONE 14.10. 0 2.12. 4 17. 2. 4
Rx Only 8. 6. 0 1, 9.1 1 9 .1 5.11
Tx Only 5. 2. 0 18. 3 6. 0. 3
Escapement Only 2.15. 6 10. 6 3. 6. 0

MULTI CHANNEL BASIC 1 P.T. TOTAL

T W IN  TRIPLE
Tx. Rx & 2 Esc. 23,10. 0 4. 4. 9 27.14. 9
Crystal Version 25. 5. 0 4.1 1. 1 29.16. 1

QUADRATONE
33,12.10Tx & Relay Rx 23.10. 0 5. 2.10

Relay Rx 16. 6. 0 2.18.10 19. 4.10
Tx & Relayless Rx 27. 0. 0 4.17. 5 31.17. 5

SEXTONE
Tx & Relay Rx 31. 5. 0 5.12. 9 36.17.9
Relay Rx 16.18. 0 3. I. 0 19.19.0
Tx & Relayless Rx 29.10. 0 5. 6. 6 34.16.6

OCTONE SIMUL.
Tx & Relay Rx 44. 0. 0 7.18. 0 51.18. 0
Relay Rx 19.15. 0 3.12. 0 23. 7. 0
Tx & Relayless Rx 39.10. 0 7. 2. 6 46.12. 6

D ΕΚΑΤΟΝ E S1HUL.
64.18. 6Tx & Relay Rx 55. 0. 0 9.18. 6

Relay Rx 21.15. 0 3.18. 6 25.13. 6
Tx a Relayless Rx 44.10. 0 8. 0. 7 52.10. 7

RELAYLESS Rx
Same for All Multi 
4 to 10 Channels 14.10. 0 2.12. 4 17. 2. 4

CLIM AX SERVOMITE 2. 9. 9 9. 0 2.18. 9

10 REED BANK 
160 or 4K ohms. 

50/-

M!N RELAY 1/3 oz.
NON STICK 

PALLADIUM SILVER 
CONTACTS 

75, 250 or 3K ohms. 
28/-

*  STABILITY

i t  RELIA BILITY

i t  C R YSTA L  
C O N T R O L

*  TEM PERATURE  

STABILITY

MAKES A GOOD MODEL BETTER!
RADII) AID ELECTRONIC PRODICTS S L  M ARGARETC JW IC K  ENHAM,

(G. HONNEST-REDLICH LTD.) DEPT. RC/JAN MIDDLESEX.


