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RADIO Φ FIRST WITH PROPORTIONAL

CONTROL Φ FIRST WITH ALL t r a n s is t o r

SPECIALISTS  SINGLE c h a n n e l  
LIMITED ·  t r a n s is t o r

AND THE FIRST NAME IN RADIO CONTROL
Now announces a revolutionary new Superhet 
enabling 12 sets to be operated together in 
the 27 m/c Band. Designed by our Peter 
Lovegrove and Dave McQue to conform to 
the new R.C.S. Channel Spacing Plan it is the 
ultimate for reed work but it is also available 

without the R.C.S. Reed Bank to enable 
single channel operation with relay or tran­
sistor switch. This unit will replace the Trans­
filter design and as a special offer we will 
exchange any Transfilter design if the owner 
wishes to conform to the new Channel 
Spacing. This equipment represents the last 
generation of reed control. The R.C.S. ‘Flight 
Control’ fully proportional tetraplex closed 
loop system is fully developed and now in 
production and will be available in about one 
months’ time. This equipment we confidently 
predict will be the only system multi fliers 
will use in the future and gives control never 
achieved with any reed or filter design.

R.C.S. 12 SUPERHET 4-8 volts £33 
Less Reed Unit £28

R.C.S. 12 MATCHED Tx 12 volts £49

R.C.S. 2-12 SUPER REGEN
Rx All Transistorised 9v. Fitted with the 
R.C.S. 12 Reed Bank. Same case as Super­
het. W eight 2 ozs. £ 1^

R.C.S. 6 TRANSMITTER
Basically the same as the R.C.S. 12 and 
factory convertible in 2 channel steps to Bi 
Simul 12. The first transmitter to be fitted 
with a Silicon Panar Epitaxial Output Tran­
sistor giving exceptional R.F. power. See 
September 1963 Test Report. £34

Rx and Tx complete £48
R.C.S. Multi Servo with T.A.S.A. Amplifier. 
The smallest and lightest available. £9*10.0

R.C.S. GUIDANCE SYSTEM
All transistorised Single Channel Tone Equip­
ment. Now  fitted with Silicon Planar Epitax­
ial Output Transistor which together with a 
tuned and matched Centre Loaded Aerial 
gives the highest output on only 12v. ( 1 8v.
must not be used.) £18.18.6
Accessory outfit consists of escapement, bat­
tery box, wiring harness and switch allows 
immediate operation. £3.5,0

R .C .S . equipm ent is designed and developed by B r ita in 's  top six Radio Control Specialists.
Led by Peter Lovegrove, B.Sc., research by Peter Thornton, development by Chris Olsen
National Works, Bath Road, Hounslow, Middx.
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WORLD CHAMPION’S 
CHOICE!

C O N G R A T U L A T IO N S  to Fritz Bosch 
(Germany) for his fine achievement in 
the recent W orld  Championships for 
Radio Control models at Genk, Belgium.
Top scoring individual with the finest 
flight of the meeting, gaining 1,968 points 
and top total of 3,780 points. Fritz became 
co-champion with Dr. Ralph Brooke (U .S .A .) 
by virtue of their dose results. Fritz uses 
Teleconi 9 channel transmitter-receiver 
combination. The triple simultaneous Tx, and 
plug-together receiver unit, gives him all he 
wants for a stimulating performance. It can do 
this for Y O U  too ! Radio reliability, quality of 
construction and micro-sensitive twin stick 
controls make Telecont 9 a W orld  Champion outfit.

Bottom left : 
Transmitter in 
its neat camera- 
like leather case, 
the handiest ever.

R A D IO  C O N T R O L  
E Q U IP M E N T
Tone Modulation - No 
Tuning - Crystal Controlled 

Reliable, Proved and Field 
Tested for Two Years 

Very Convenient and 
Easy to Use 
Alm ost Foolproof

A B O U T  TELECO NT.— Fully transistorised, economical transmitter 
using only 7mA standing current. Accumulators rechargeable with­
out removal via special sockets. Tx housed in miniature leather case 
like a camera— and is about the smallest and lightest you will find. 
Receiver— also fully transistorised— has sensitive relay that is never­
theless unaffected by vibration : the whole unit is stable, crash 
resistant and thoroughly reliable. Any Telecont Rx will work with 
any Telecont Tx. W ell planned plug-in system makes installation a 
pleasure. Workm anship and material is high class throughout. You 
will really enjoy yours !

See your local model shop or send 2/6 for illustrated catalogue to :

9-channel 
Transmitter 
—  as used by 
the champion !
£55.12.10d.

O U R  RANG E OF PRO D U C TS IN C LU D E S  : K ITS FOR SCALE A N D  
F U N C T IO N A L  A IR C R A F T  - G L ID ERS - BOATS - YACH TS 
SCALE SH IPS - AC C ESSO R IES  - E N G IN ES— SIN G LE  A N D  T W IN  
C Y L IN D E R  - BOTH T R A D IT IO N A L  C O N ST R U C T IO N  A N D  LATEST 

E X P A N D E D  PO LYSTYREN E  FEATURED.

A  typical Receiver, 
cleverly cased in 
and trouble - free, 
with plug-in con­
nections. This is 3 
channel type.

£21.5.9d.

Sole Distributors in 
The United Kingdom 

. & Northern Ireland
LTD

166 M ile End Road/ 
London E. 1 . T e l: 
Stepney Green 1972



RADIO 
CONTROL

A T  P O U R  LO C AL M O D U  S H O P !
ALL-TRANSISTOR

TRANSMITTER

Also C O N V E R T E R -M O D U LA T O R  
T R A N SM IT T E R  (9  v . ) £8.19.6

IPRICE

MINIMAC"
MINIATURE 

TONE Rx

Size

★  i  oz.

★  RELAYLESS !
it SU PER -SEN S IT IVE  !

(in case) 
3-4.5 
volts

Circuit employs the very latest transistor tech­
niques with unique one- or two-battery system 
which gives complete immunity from interference 
from motorised actuators, electric motors, etc. 
Backed by two years of intensive development 
and testing— unequalled performance and 100 per 
cent reliability under a i conditions.

PRICE
For CO M PLETE SUCCESS 
fit— and forget— a M IN I- 
MAC. Ideal both for air­
craft and boats.

£8.1 9 . 6
me. P/T

(CRYSTAL CONTROLLED)
S IL IC O N  P LA N A R  E P IT A X IA L  O U TP U T  
T R A N S IST O R — as used in guided missiles 
and space probes— gives extreme range, 
high power and 100 per cent reliability 
under all operating conditions. An all­
transistor transmitter with range and out­
put comparable with the best of vaive 

(like 
your

work ! 
x 64" x I f "  

7 "  x 67"  x I f "  
W eight ( with 
batt.); 30 oz. 
4 8 "  tele-aerial. 
Ground range 
over 600 yds. 
18 volt battery 
( cost 5/- only). 
Current drain 
only 15 mA.

£1 0 .1 9 . 6

THE
PERFECT

PAIR

THE GREATEST ADVANCE YET IN R/C KITS!

T E R R Y T 0 N E  Mk .  I I
THE CO M PLETE RA N G E  O F

M A C G R E G O R  K I T S
RECEIVER

An all-transistor relayless receiver with unique 
one- or two-battery system for PO SIT IVE INTER- 

FREE C IR C U IT R Y  and 100 per cent 
under all operating conditions. De 

with ‘foolproof’ assembly instructions, 
x 2"  x 
I f  oz.

voltage : 3-4.5.

FERENCE 
reliability 
Luxe kit 
Size : 3 "  
Weight : 
Receiver

PRICE

Idling current 
Temp, stab.:

1-5 mA. 
30-120° F. £5.1 9 . 6

SOLE D I S T R IB U T O R S I

K t p M a x ,x ,,
MODELS & ACCESSORIES

THE W O R L D  S FIRST  Q U A L IT Y

Each kit contains selected top quality components, 
finished printed circuit or tag boards, etc., etc., plus 
FU LLY  D ETA ILED  ASSEM BLY  IN STR U C T IO N S.

★  Ivy-A/M  Carrier Transmitter kit ... £2. 9.6

i t  Ivy-A/M  Carrier Receiver kit ... £1.19.6

i t  Tommytone Tone Pveceiver kit ... £3.19.6

i t  Terrytone Mk. II Receiver kit ... £5.19.6

i t  Ivistor Transistor relay replacement £1. 9.6 
(converts relay receivers to relayless) 

i t  Metal Instrument case & Aerial ... £3. 9.6

Also M A C P A C K S  —  selected top quality com­
ponents, individually packaged for the home 
constructor —  AT  Y O U R  M O D EL  SHOP.

80 HIGHGATE ROAD, Telephone:- 
LONDON, N.W.5 GUUiver 5108



TRANSISTORS, CRYSTALS 
VALVES AND COMPONENTS

R A D IO  CO N TRO L  

CRYSTALS
American 27.255 
Mc/s 3rd Over­
tone. Lightweight, 
W ire  end for Yalve 
or transistor cir­
cuits. Only 15/- 

each

CO M PO N EN TS

FX1011 Pot Cores with 
Formers 7/6

LA I Pot Cores with
Formers 12/6

LA2505 Pot Cores with 
Formers 19/6

Disc Ceramics : A ll Values, 
from 3.3pf to 0.1 mfd 9d. ea.

DEAC RECHARGEABLE H IG H  
O UTPUT CELLS
18v. 150 m A/H 4 x 1  in.

diam. 35/-
18v. 100 m A/H 3 i x 1 in.

diam. 30/-
3.9v. 450 m A/H J x 11 in.

diam. 12/6
Easily split into single units 
of 1.22 volts.
•  TRANSISTORS FOR ALL 

PURPOSES

W e can supply most of 
the components used on 
circuits in this and other 
magazines —  Let us quote

TRANSISTORS, RECTIFIERS 
A N D  ZEN ER  D IO D ES
Complete range of types for 
all purposes, over 200 in 
stock, see our latest catalogue. 
IFTs : 465 kc/s | x | x  ft  in. 

Only 3/- each.

•  A LL  PR EV IO U SLY  
A D V E R T ISED  L IN ES 
ST ILL  IN  STO CK

M O TOR
Eveready 4£/9v. motors 7/6. 

RELAYS
12v. 700 ohm 20 mA 2p2w 7/6 
4 { / 12v. 250 ohm 7/6
Gruner 9057 4*/9v. 2p2w 22/6 
Min. 3/6v. 60 ohm 1 p2w 12/6 
Min. 15/30v. 6K ohm 1 p2w

12/6

PR INTED  C IR C U IT  
ETCH IN G  KIT

Supplied complete with all 
chemicals, dishes, brush, etc., 
full instructions and 3 boards. 
6 x 3 in. 19/6 pp. 1/6.
6 x 3 in. boards 2/- each 
6 x 6 in. boards 4/- each

Latest 68 page fully detailed 
and illustrated catalogue, size 
10" x 74" 2 /- Post Free.

EC O N O M Y  VALVE 5/-

D L 68 for model control 
receivers. Miniature wire 
type
Also  X F Y  34. 15/- each. 
D L94  6/- ; 3A5 7/- ;
3A4 5/-.

FIELD STRENGTH METER

Fitted 200 μ Α  meter. Cali­
brated scale, telescopic aerial, 
checks C W  output from Tx, 
also earphone for audio or 
modulation. Covers 1 to 200 
Mc/s. 69/6

ID EA L  FOR 27 Mc/s

HENRY'S RADIO LID.
303 EDGWARE ROAD, 

LONDON, W.2
PADdington 1008/9

•  M IN IA T U R E  C O M PO N EN T  
SPECIALISTS

Components as used by 
Geoff Chapman to build the

Instruction Manual ... ... 27-
CASE: Grey anodised aluminium 

ready drilled ... ... ... 35/—
P.C. BOARDS: Drilled and with 

valve bases Tx. ... ... 15/6
Tone ... ... 12/6

POT CORES: Ready wound 1.5 H 
tested and matched ... pr. 50/-

XTAL : 27 M/cs. Overtone ... 357-
SWITCHES: Positive yet light action 

directional toggle
Biased each 9/9
On-off „ 97-

AERIAL: Telescopic with coax,
plug and socket ..........  27/—

Please order f r o m : CWO P ost paid

REMCON ELECTRONICS
4 LOWDEN ROAD, 

SOUTHALL, MIDDX.

Ή ΙΝ ΙΤ Ε Ν  T x '
10

CHANNEL
SIMUL.

VALVES: DK 96 2 off each 8/-
DL 94 1 „ »» 8/-
DF 97 1 „ H 13/5

POTS: 250K Skeleton 2 off set 3/6
10K Slider 10 „ set 17/6

CONDENSERS :
For Tx. 12 off set 9/3
For tones 24 off I f 18/-

RESISTORS :
For Tx. 12 off set 6/-

NEON : 70v. Chrome each 3/6
WIRE : Enam. wire all required

Aladdin & TVI chokes pack 4/-
CW O. P o s t  p a id  i f  o v e r £2.

Please order f r o m :

H. L. SMITH & CO. LTD
287/289 EDGWARE ROAD, 

LONDON, W 2
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New! Exciting !
BUY AS YOU BUILD PACKS

P olice n,ecLuoti(uiA.
A s fea tured  in th is issue.

IN  RESPO NSE to many requests we now offer the “ Podlaski” . 
controlled. All Transistor Superhet for Boats in sections :

Crystal

PSH/Ια  TUNER UNIT

PSHl/b TONE Pre-Amplifier 

PSHl/c
6-Channel FILTER UNIT

PACK
PACK
PACK
PACK 4

Resist, all 10%  Tolerance 
Condensers as specified 
Transistors and Diode by 
M U L L A R D
Printed Circuit, ready 
drilled and ROLLER 

T IN N E D , Coils, Dust Cores and wire 
in correct gauges. I.F. Transformers 
in special sets of 4 as required. 
Hook-up wire, screened lead, sleeving. 
Parts list, and instructions. Circuit 
diagram, etc. Complete (inc. tax)

8/3
17/9

£2.12.6

£2.53

p  a «A ζ  Complete with placement «·% x 
^ diagram and instructions t·1· 1̂ ·0

10/6P A C K  6 P R IN T ED  C IR C U IT  only,tmv- iv o drj]led an(j ROLLER
T IN N E D  with full instructions 

p A f K  7  Components, including Λ ,
ready wound choke core, £ 1 .0.6 
for 1 channel.

PSHl/d REED Pre-Amplifier r a c k  8 d ^ m ^ n ^ 'in n ru c^  £1·12·6

BR U N T  FILTER SW ITCH ER
(published R.C.M. & E. Feb­
ruary 1963).

TS/01/CS. Complete set of 
parts for this switcher 25/6

To assist the constructor we 
can supply, by post only, 
M U L L A R D  FX2236 pot cores 
and bobbin comp. 7/6; post 
paid.

ALL EQ U IPM EN T  IS G IVEN  THE MOST EXHAUSTIVE TESTS BOTH O N  THE BENCH A N D  
D U R IN G  PRO LO N GED  FIELD TRIALS, C O N D U C T ED  BY IND EPEN D EN T  USERS W IT H  O U R  
IN ST R U C T IO N S  TO REALLY “H A M M E R ” THE EQU IPM ENT. ALL T H RO U G H  DESIGN, 
DEVELOPMENT A N D  PR O D U C T IO N  O U R  W A T C H W O R D  IS “REL IA B IL IT Y”.

C H A M P IO N  Tx K IT  : Still going strong after 1 1 months. 
This popular Tx kit may now be obtained through your 
own ‘Oakfield’ stockist.

IF  YOU H A V E  A L R E A D Y  M AD E TH IS SE T  
In  some cases 45s SW G wire has been sent to w ind  
LAQ. This should he 42s SW G , also certain chokes 
L A 5 m ay not he sa tisfac tory . We will supply the  
correct item  free  o f charge i f  you contact us d irect, 
sta ting  approxim ate date o f order.

R eady ία  uAe E q u ip m en t

SR3. Single Channel Rx. Two or more 
models may be operated, to within 5 or 6 
yds. of each other. Size 2 "  x 2 "  x 1". Over 
50 components incl. 7 transistors plus crystal 
diode, T O N E  FILTER, RELAYLESS output. 
W eight only 2 oz. incl. case. Price £8/19/6
SR /A1/6 . Completely wired and tested 6- 
channel tone filter unit £7/15/0.

TRANSM ITTERS

Available very soon.

A s k  to see our item s a t your local 
Radio Control Model stockists.

New!
TRAN SISTO R  SW IT C H IN G  U N IT  Type TS-02

Replaces two relays, designed to operate any 
motor with a stalled current cf 1 amp. (5  
ohm load), will reverse and drive the motor 
either way (fo r trim or spring centred 
servos), encapsulated in clear compound. 
W eight under j  oz. Price complete with 
ready wired base ........................ 27/6

Please order through your local Model Shop 
or Area S to ck is t, but in case o f d ifficu lty  
order directly fro m  us.

T R A D E  E N Q U IR IE S IN V IT E D .

OAKFIELD RADIO LTD Electronic Equipment Manufacturers
121 MACCLESFIELD ROAD, HAZEL GROVE, STOCKPORT, CHESH IRE
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allele·, ^Hte/ia & iueluw -ke/ie
Read All About It

Well, here we are with another World 
Radio Control Championships issue, and 
what a coincidence, another tie for top 
place. Shades of Kenley all over again, 
just goes to show that judging is be­
coming more and more difficult with the 
top men putting on exceptionally good 
performances. All the details are given 
in this issue together with photographs 
and the much sought after analysis of 
the models. May we add a few words 
of condolence to our less fortunate 
competitors, who were beset with 
troubles which, happily, these days are 
rare. Thanks to our Belgian hosts for 
providing the venue for a really large 
scale session of R/C and C/L. A large 
black mark to the weatherman for pro­
viding a degree of wetness and coldness 
we had hoped to forget. When will 
modellers learn to put transmitters in 
polythene bags?

Just Above Ground
Among the many interesting enquiries 

we receive, came a recent request for 
radio control equipment for full size 
hovercraft research, we were able to 
advise on suitable equipment and con­
trol systems for research projects. These 
days, the reliability of radio control out­
fits is such that rapid results are usually 
obtained in such programmes. Cost of 
a radio control scale model is now 
greatly reduced by the use of readily 
available commercial “model” equip­
ment plus a few ancilliary bits and 
pieces dreamed up by the development 
boffins.

Latest news from Westland Ltd. is 
that they are using Telecont 9 channel 
gear in their research model hovercraft 
which is powered by two Ohlson and 
Rice “Compact” industrial engines.

More to Build
Even though we have produced full 

sized plans before as a special contest 
season feature, the Christmas issue of 
R.C.M. & E. will carry two free plans; 
one for a neat single channel aircraft 
and one for a simple boat. Furthermore, 
the issue will be packed with construc­
tional features for beginner and expert. 
In fact, there is so much in our fourth

Christmas issue that we are beginning 
to wish that our printer could print 
along the edges of the paper and around 
the margins! With all these extra 
goodies, we feel sure that you will not 
object to paying an extra 6d. for the 
issue.

On the Cover
Following last year's tradition, 

we give pride of place on our 
cover to the joint World Cham­
pions with the irrepressible 
Dr. Ralph Brooke on the left 
partnered by Fritz Bosch.

The models themselves repre­
sent an advance in the modelling 
technique, both Brooke and 
Bosch use glass fibre fuselages, 
the wing of Bosch's model is ex­
panded polystyrene and Brooke 
showed us a spare wing, which 
has a machined balsa egg crate 
core. (Read about expanded poly­
styrene construction techniques in 
this year’s Aeromodeller Annual.)

We spread ourselves this issue 
with a two page plan for the 
nippy little 4 channel Pylon 
Racer, shown at the bottom of 
the cover. Created by Geofi. 
Franklin it should provide a fast 
flying session for sport or contest 
on a limited number of channels.

> \Α Λ Λ ^ \Α ^ ννΛ / νΛ / νΛ Λ ^ » / νΛ / νΛ Α ^ ν \χ ννΛ ^ »

Latest in Leaflets
The popular multi receiver, the 

“Multi-Gem” which was published in 
December 1962, has now been reprinted 
in leaflet form and costs 2/-; available 
from our Plans Service, No. RC 834. 
An additional 4d. should be sent to 
cover the postage.

Back to Basic
The number of modellers joining the 

radio control brigade is really amazing. 
The trade notice a steady increase in 
sales of bits and pieces for radio, and 
ready-made commercial equipment. We
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are happy to say, too, that our sales 
continue to rise and more and more 
people inquire from us the best way to 
start radio control.

We must again devote ourselves to 
the service of the new boys by going 
very carefully over the art of radio con­
trol so that they start off on the right 
foot and have no, or very little, diffi­
culty in dropping nicely into the groove. 
From there we hope to offer a friendly 
word of guidance, editorially and with 
the help of some of our already well 
known regular contributors.

In this way, we would like to think 
we are doing our bit to make the 
modeller's path less strewn with tangled 
wire and battered balsa. Let’s start 
right now, way, way, back to basic 
principles. At first with no theory, 
showing what system to use, what it 
does, how to understand the terminology, 
then supporting features on design 
application.

Our earlier issues which make a 
valuable reference work are now very 
scarce, so our new series “Basic for 
Beginners” on page 530 of this issue, 
starts the ball rolling once again. As 
we are writing it with the intention of 
presuming that the reader has no pre­
vious radio knowledge, we introduce any 
new terminology in such a way that the 
newcomer does not have to search 
through text books for additional 
explanation.

Monitors Again
In spite of our plea for a little more 

care in the use of superegenerative 
monitors (see our editorial, September 
1963, issue), we found more trouble at 
the World Championships. Several 
competitors experienced interference 
trouble which could have been due to 
monitors that were rediating R.F. output 
point has also been plugged in a recent 
newsletter. There is no excuse for the 
use of a suspect monitor, we published 
a “clean” diode monitor in our last 
issue, furthermore, readers who do not 
understand the complexities of super- 
regen receivers and wish to know why 
some circuits super-regen too strongly 
should read the article on page 552.

Preparing for Proportional
Readers do not have to be particularly 

“Hawk-eyed” to notice the trend of 
modellers towards proportional systems, 
a fillip in this direction has been given 
by the success of the Orbit proportional

outfits at the World Championships, 
there may be some significance in the 
fact that a more than average number 
of old faithful “Galloping Ghost” out­
fits were seen at a recent rally, perhaps 
more modellers are learning to fly the 
less complex proportional in prepara­
tion for greater things to come. We are 
sure it will not be long before propor­
tional outfits from several manufac­
turers, are available over here in larger 
numbers. It should be noted, too, that 
we have stepped up the amount of pro­
portional in Radio Control Models & 
Electronics and that following on the 
heels of “Bi-Simpl” (an almost flap 
proof dual system) we now have the 
start of a more sophisticated series 
dealing with a dual feedback system.

Up On The Farm
Pete Waters mentions in a recent 

letter to us that the Detroit boys have 
just bought a 140 acre farm to fly on. 
30 miles outside Detroit, complete with 
farmhouse which they are converting so 
that they can bring their families there 
for weekends. Two other clubs in the 
locality have lost their fields through 
noise. We understand that over here an 
acre will support three quarters of a 
cow, half a Galloping Ghost, or 1 of a 
pylon racer. We presume class A ampli­
fiers are used in most of the equipment.

One presumes life will be less hazard­
ous than on an airfield as our cartoonist 
suggests.

Λ / Λ Λ / Λ Λ / Λ Λ χ Λ Λ ^ ν ν Λ Λ / Λ Λ / Λ Λ / Λ Λ / Λ Λ τ Λ Λ / · '\Λ / Λ .

“ . . . Sounds most realistic”.
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Basic fo r  Beginners
LET US EXPLAIN THE TECHNICALITIES OF 

RADIO CONTROL IN NON-TECHNICAL LANGUAGE

W h i l s t  the various aspects of radio 
control have been dealt with in our 
pages over a period of years, it is felt 

that with the hobby literally snow­
balling there must be many new to the 
game. It is for the benefit of this grow­
ing band of beginners, who are now 
using radio control as a means of 
operating their otherwise free flight 
sports models in what are now unfor­
tunately smaller flying areas, that we 
present this new series.

The present day reliability, simplicity 
and light weight of commercial single 
channel equipment has made this pos­
sible. We like to think that we have 
helped in our own way by providing 
circuits and do it yourself articles to 
encourage the modeller with a little 
radio knowledge to save some of the 
initial outlay necessary for radio con­
trol. First, let us go back to the very 
beginning and explain in simple terms 
the types of equipment, the most pro­
fitable application and the general ter­
minology used in the hobby. In this 
way, as we progress to more involved 
systems, the reader should have no dif­
ficulty with what may seem to the 
beginner to be a load of uffs, puffs and 
apparent jibberish.
The Simplest “Single”

A single channel system comprises a 
transmitter which sends just one type 
of signal, that is to say a carrier or 
modulated carrier. Now here are the 
first two tricky terms; carrier is what 
might be termed the basic signal, and, 
if you like, a radio wave which 
“vibrates” at about 27,000,000 times 
(cycles) per second or as we write it 27 
Megacycles (abbreviated to Mc/s). Most 
good transmitters are crystal controlled, 
this ensures that the carrier stays at the 
correct frequency.

A modulated carrier is increased and 
decreased in strength, just like turning 
the volume control up and down on 
your “steam” radio. If you do this fast 
enough you get a note; for example middle 
C (somewhere round about the keyhole

Part 1 Simple Single

on the piano) would require frantic 
knob twiddling at 256 times per second. 
All this is done electronically by the 
transmitter and has been covered in the 
more technical articles which have been 
published.

The example given in this simile is a 
pure note or tone, one can hear this 
note through an earphone or monitor as 
a soft singing sound, such as would be 
produced by a clarinet or oboe. If the 
note has a harsh sound, it is probably 
what we call square wave, or pulse 
modulated, equivalent to switching the 
radio on and off rapidly. This is an 
easier way of doing the job although 
some electronic boffins tend to be hor­
rified by the method. The receiver is 
less fussy, however, and usually either 
type of signal produces the desired effect 
whether it be the first type known as 
sine wave which looks like a smooth

FIG. 1

CARRIER ·*>>-
1/27,000,000

Strong

second
.Tone frequency 

"H 1/256 second W

SINE WAVE MODULATION 
(middle C)

Tone frequency 
-»| 1/256 second [*■

1/27,000,000
second

SQUARE WAVE OR PULSE MODULATION 
(middle C)
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80% modulation
Small amplitude /

100%
Excess amplitude 
________^  “

Over modulation

1

Chopped waveform

FIG. 2

wavy line on an oscilloscope or square 
wave which as its name implies appears 
as a series of boxes. Fig. 1 shows the 
comparison for reference when reading 
other articles on the subject.

Now you know what is meant by 
carrier and modulation. It is important 
to find out from the manufacturer, or 
our test reports, three further facts 
about a single channel tone transmitter.

1. The depth of modulation, which 
for which most receivers these days 
should be between 80 and 100 %.

2· The frequency of the tone, some 
receivers like a high note, others a 
low.

3. The stability of the tone. (This is 
only important with filter receivers, 
more about these later.)

What is depth of modulation? you 
may ask. The best way of explaining 
this is to look at Fig. 2; a modulation 
depth which is below 80 per cent does

FIG. 3

not have enough strength or amplitude 
to operate the receiver. Let us draw 
another simile, imagine a pendulum 
swinging normally, it has to move a 
specific amount to keep the clock going. 
If it only moves a very small amount, 
compare it with Fig. 2, the various parts 
of the clockwork mechanism do not 
move away sufficiently far to clear the 
teeth, see Fig. 3. There is another term 
we will come across later; over modu­
lation, this is unimportant to the single 
channel receiver, but like a clock with 
the pendulum swinging frantically past 
its normal limits, leads to inefficiency. 
The reason why tone stability is un­
important to a single channel receiver, 
is that they respond to a wide range of 
tones, and even if you can hear the 
transmitter note warbling up and down 
the scale the receiver will function quite 
happily.
The Pros and Cons

Most modellers use tone systems. These 
involve very little extra complication, 
and the receivers are less likely to re­
ceive unwanted signals caused by inter­
ference produced by electrical dis­
charges, ineffectively suppressed cars 
and electric motors nearby. One must 
suspect the model's own electric motors 
and in some cases what is known as 
mechanical noise. This is caused by 
certain mechanical parts in contact with 
each other in the model such as wheels 
rattling on their axles, a metal case 
around the receiver rubbing against 
metal supporting hooks, or mechanical 
linkages in the control system.
Valve or Transistor

Whilst a transistor transmitter is more 
economical and simpler in its demand 
for batteries, price for price a valve 
transmitter at the moment is simpler and 
provides a greater range. Valve receivers 
are now almost obsolete although it is 
much easier to build a receiver which 
has a valve followed by a transistor 
amplifier. This results in good sensitivity 
and one is assured of a reasonable 
amount of success for a minimum of 
fiddling. In this instance, the valve de­
tects the signal, and the transistor part 
of the circuit amplifies it to a level 
where it will operate a relay or in the 
case of relay less receivers sufficient 
power to operate an escapement 
or small electric motor direct. Fully 
transistorised receivers have a transistor 
at what we call the “front end”, this is 
the detector stage and serves the same
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purpose as the valve. The transistor in 
question is one that operates best around 
27 Me, s whereas the amplifier transis­
tors operate at a much lower frequency 
and in some cases are just devices to 
switch those volts through to the relay 
or escapement.

Valves require a high voltage,, usually 
221 volts plus a separate volts for 
the filmaent. Some receivers make use 
of the actuator power supply in the 
model for the transistor stages. An all 
transistor receiver works on 3 volts al­
though other types are available at 
various voltages up to 9, most use just 
the one battery, but latterly an improved 
system has been devised whereby most 
of the receiver operates from one bat­
tery which can be quite small and the 
output or driving part of the circuit 
uses the actuator or motor battery.

Relays
We now have to do some more ex­

plaining, but will not worry at this stage 
about the technical workings of radio 
components. A relay is used in a num­
ber of control systems and requires a 
little clarification.

The term relay refers in most cases 
to an electro mechanical switch which is 
sensitive to a change in current. The 
most usual type is a single pole change 
over arrangement, that is to say one 
contact moves to break in action where 
it normally rests and then to make con­
tact with a second circuit, as shown in 
Fig. 4. The moving contact is attached 
to a balanced piece of iron (armature) 
which is attracted by an electromagnet

FIG. 4

Silver

N C = Normally closed (no current in relay coil)

N O  = Normally open (closes when current is 
present in relay coil)

Relayless Rx. Common
batt.

Act.

Ampi ifier

Act. battery

Act. battery

FIG. 5

against the pull of a spring. When the 
current is increased in the electromagnet 
the contact carried by the armature 
changes over, to change back again 
when the current is lower.

If such a device is fitted to a receiver 
it will switch an operating mechanism 
on and off in response to a signal re­
ceived. It is possible to use a relay for 
many other purposes, and these will be 
dealt with in due course. One should 
not confuse the relay, as we have known 
it for many years, with the electronic 
relay. This is a transistorised circuit 
taking the place of the electro-mechani­
cal relay, and the “Ivistor” or “Transi- 
tone ΊΓΓΓ’ are examples for single 
channel use. They are really similar to 
the output stage of a “relayless” receiver, 
see Fig. 5.

Actuators
Now for the mechanical part of the 

system, the term “actuator” covers a 
variety of mechanisms for moving the 
control surface or surfaces (via a
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FiG. 6

mechanical link) on a model, i.e., 
aileron, elevator and rudder. Here again 
modellers tend to use the incorrect term 
when they refer to a “servo”. An
actuator just moves the surface when 
switched on or off by either one, or one 
of two relays. A servo in the correct 
sense is a mechanism combined with a 
circuit or mechanical switching device 
which is sensitive to the difference be­
tween the position of the control surface 
and the “position” of the command as 
sent automatically in a proportional 
system of the more advanced kind.

An actuator may be powdered by an 
electric motor, clockwork mechanism or 
a rubber band. The latter two usually 
operate sequentially and are usually re­
ferred to as escapements. The workings 
of an escapement are explained more 
readily by the illustration in Fig. 6. It 
will be seen that when the current is 
passed through the electromagnet, the 
armature, just like a relay, releases the 
power of the rubber or clockwork to 
turn a crank so operating the control 
surface. The crank is arrested in the 
desired position by a second claw and 
remains in that position as long as cur­
rent is present in the coil. By a crafty 
mechanical arrangement using a “rattler” 
to slow down the speed of the motor 
or rubber it is possible to have what we 
call selective sequential operation.

This method of control is left or right 
rudder at will, although the rudder will 
pass through both left and right posi­
tions before stopping at the desired 
point, i.e., for right rudder, say, the 
escapement moves to right, on release 
it moves to left and then back to neutral. 
For left rudder, the escapement moves

through right to left, then straight back 
to neutral. This does not have any 
adverse effect on the flight, although 
with model boats the stern twitches over 
as the rudder passes the unwanted posi­
tion. The method of control is to give 
just one signal held on for right, and a 
short signal followed immediately by 
the second signal held on for left. In 
both cases, the rudder returns to neutral 
when the control button is released.

Sequential motorised actuators work 
on a slightly different principle, although 
the method of signalling as explained 
and the movement of a control surface 
is similar to that produced by the afore­
mentioned mechanisms. It is necessary 
in this case, however, to use a relay to 
switch the electric motor via the actua­
tor’s own set of contacts. This will be 
explained in Fig. 7. Let us follow the 
two conditions through from the relay.

1. The relay changes from its normally 
closed or “back contact” to the normal­
ly open or “make contact” this passes 
current through to wiper A rubbing on 
a printed circuit disc. The motor now 
being in circuit turns the disc and crank 
to which the control surface is linked 
until it reaches the “right” rudder posi­
tion whereupon a “dead spot” on the 
disc comes underneath wiper A cut­
ting the current of the motor. We now 
have right rudder position and no cur­
rent consumed (this is an advantage 
over the two previous systems).

2. When the signal ceases, the relay 
armature contact changes back to the 
normally closed contact and puts wiper 
B in circuit. This wiper resting on the 
live part of the disc, switches the motor 
on again, the motor then runs until the 
control surfaces move through left posi­
tion and back to neutral, whereupon
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NEUTRAL RIGHT
Dead spots

another dead spot on the disc passes 
under wiper B, stopping the motor.

Left rudder position is obtained by 
giving a short signal which starts the 
motor but before the motor has a 
chance to stop on right rudder position, 
the relay contact has changed back to 
the normally closed position running 
the motor straight past that position. 
The next signal, being held on however, 
feeds the motor via wiper A again until 
a third dead spot on the disc passes 
under it. This now corresponds to left 
rudder position where it switches the 
motor off until once again the relay 
changes back when the signal stops, 
back goes the circuit to wiper B, and 
the motor runs on to neutral, where it 
stops.

It will be seen therefore, that the 
relay is essential for motor driven 
sequential actuators, when used with a 
single channel receiver. The writer de­
signed a sequential motorised actuator 
with its own electronic relay; thus 
saving weight and improving reliability. 
It is hoped to publish details later.

There are many cunning mixtures of 
rubber driven escapements, switching 
discs, or as they are sometimes known, 
selectors, worked by combinations of 
coded signals to enable a single channel 
receiver to operate two or three other 
escapements or motor driven actuators.

Most of these systems, however, demand 
a certain time lag between signalling 
and movement of the control surface, 
to say nothing of the momentary opera­
tion of other control surfaces in the 
process.

It should therefore be seen that for 
high speed models, sequential control 
systems of this nature are not suitable.
Summing Up

So far, we have dealt with the average 
sport flier’s single channel system. We 
have not covered every aspect of single 
channel control, nor the many other 
control systems possible with a single 
channel transmitter and receiver, we 
must at this stage keep things to the 
simpler side of the hobby.

So there we have it, one basic signal, 
either in the carrier itself (27 Mc/s) or 
a modulated carrier (tone), as illustrated 
in our “string of sausages”. The receiver, 
may be a carrier type, or a tone version, 
the latter to be preferred. Herein lies 
a subdivision in the receiver which de­
mands a continuous carrier which is 
then modulated as a control signal, and 
the receiver which does not require a 
continuous carrier, operating on a sig­
nal of modulated carrier only. The 
latter is, of course, more economical in 
terms of transmitter batteries as the 
transmitter is only working when it is 
desired to operate the control surface 
of the model. Usually, this type of re­
ceiver will still operate satisfactorily 
from a transmitter which does radiate 
a continuous carrier between signals, in 
fact under these circumstances it is less 
likely to pick up a signal from some­
body else’s transmitter some distance 
away.

Naturally, it is not possible to operate 
two of these simple single channel 
models within a mile or so of each 
other unless they are specially designed 
outfits. The R.E.P. “Gemini”, or super- 
hets (about which more will be said 
later), will permit at the moment three 
or four models to be operated reason­
ably close to each other. The use of 
superhets does not mean, of course, that 
one is immune from interference, for 
any non-crystal controlled transmitter 
fairly close to the superhet will cause 
trouble, similarly the super-regen re­
ceivers to which we referred earlier will 
respond to almost any transmitter used 
in conjunction with a superhet.

In the next instalment we shall deal 
with some tips on the application of the 
equipment just described.
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A Simple Servo 

Switcher
By J. H. SHEET

The first sentence of the article on 
miniature servo amplifiers on page 351 

of the July 1963 issue of R.C.M. & E. is, 
“Just how simple can you get?” Here is a 
similar piece of equipment which is just 
half the size and weight of the previous 
version, and far simpler!

The circuit is based on one from 
Howard Boys’ book, and is given below 
(Fig. 1). It will switch up to 500 mA. 
for short periods but the transistors do 
get warm. It will pass 250-300 mA. for 
about two minutes before overheating 
starts, and this is ample time for any 
manoeuvre. Servos used are simple 
geared “Mighty Midgets”, but any spring 
return or clutch servo can be used pro­
viding the motor does not draw more 
current than the Mighty Midget. 4.5 
flat batteries are used on the prototype 
but a 7.2 volt pack of DEACs would 
probably be better. Leakage current is 
of the order of 2 mA. The printed 
circuit and construction details are 
shown in Fig. 2.

Cut a piece of printed circuit board 
to size and drill 12 holes in the appro­
priate places with a No. 50 drill. Bend 
470 ohm resistor as shown and insert 
in holes 12 and 7.

Insert 10 /dF electrolytic capacitors, 
C l; — ve to hole 1, -ve to hole 2. 
C2; +ve to hole 11, —ve to hole 3. 

Transistors are OC76, OC83 or OC81. 
Sleeved leads of T1 and insert collector 
to hole 8, emitter to hole 10 and base

FIG. 1

FIG. 2 
Full Size

to hole 7. Sleeve leads of T2 and insert 
collector to hole 4, base to hole 5 and 
emitter to hole 6. Fold down compon­
ents as shown in Fig. 3, connections — 
X, Y, Z, A. B. C. — are made with re­
ference to circuit diagram. The four 
amplifiers so far made have a total 
weight of less than an ounce.

The price of four amplifiers is around 
£3.0.0cL comparing very favourably with 
the cost of eight relays which is about 
£5.10.0d.!

This photo is approximately full size. The 
components may be protected with Sel lotape 
or potted.



Third World Radio Control Ch<
TO Genk, Belgium, on August 21st, 

came thirty-nine competitors and a 
great many more '‘followers” for the 
Third World Radio Control Champion­
ships. The. aeromodelling centre at 
Genk consists of four control line circles 
and a radio control landing area beside a 
lightplane landing strip, visited by small 
aircraft throughout the championships.

Practice day did not reveal very much 
except that if the weather pre\7ailed, the 
championship would be held in typical 
British competition weather. The uni­
versal interest in the U.S.A. team led 
to their half hour practice time receiving 
close scrutiny, and with justifiable 
reason. Both Ralph Brooke and Jerry 
Nelson were flying with prototype Orbit 
Proportional radio equipment and 
naturally all wanted to see just what 
improvement this made to flying. Ed. 
Kazmirski also had the Proportional 
radio in a model but elected to fly his 
reed system equipped Taurus instead.

Above : Equal champions with contrasting models. 
Brooke at left with low wing proportional radio 
equipped Amanusa and Bosch, right, with shoulder 
wing machine that used non-proportional Telecont 
relay gear. Each use a thick wing section though. 
Right : 1, Harry Brooks with new “ stretched” 
Scraco placed 28th. 2, Sederholm, Finland, was
the unlucky “ bottom notcher” , v/ith his Uproar.
3, Murray Chercover from Canada had a beautiful 
Taurus and equally fine model box like the other 
Canadian boys. Placed 13th. 4, Nimbus II by
Aebi, Switzerland, was partly proportional con­
trolled. Transmitted two proportional functions 
on one frequency and two non-proportional func­
tions on another. Model equipped with two 
receivers o.i dual frequencies. 5, Unlucky Gast 
from Germany had crash trouble. 6, Three
South Africans. Left to right, Jim Connacher, 
Monte Malherbe and Cliff Culverwell. Latter 
smarts his engine. Placed 6th. 7, Still with his 
Skydancer that flies so well, Frank Van den | 
Bergh for Britain, placed 7th. Below, victorious 
U.S.A., Jerry Nelson, Ralph Brooke and Ed. 
Kazmirski v/ith team manager Bob Dunham, took 
home both individual and team trophies.
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Competitors came from Austria. Bel­
gium. Canada, Denmark, Finland, 
France, Germany, Great Britain, Hol­
land, Italy, Norway, Sweden, South 
Africa, Switzerland, and U.S.A. Nearly 
half the entry, seventeen in fact, were 
using the Taurus design and in fact the 
Belgian, Canadian, Dutch and Danish 
teams were exclusively Taurus equipped, 
though, it must be pointed out, Morten- 
sen was the only Dane present. Numer­
ically at least therefore, it was something 
of a Taurus benefit contest, they were 
simply everywhere.

During practice, Chris Olsen was un­
fortunate to smash both his Uproars, 
one due to a strong downdraught on 
take off, causing the model to cartwheel. 
The other model suffered a stuck 
aileron, caused by rain water in the 
equipment and was badly damaged in 
the ensuing crash. Fortunately, Trials 
fourth placer Peter Waters was on hand 
complete with models and hastily entered 
as reserve.

Dull overcast prevailed as the first 
round commenced early on the Friday 
morning and among the first called was 
U.S.A.’s Jerry Nelson, the first of the 
proportional men to perform. Gusty 
conditions did not help the big wing, 
long tail moment Cumulus and his 
motor cut during the second bunt for 
only 600 points. Peter Waters, first in 
for Britain, gave a very pleasing perfor­
mance for over 1,600 points, which for 
some time stood second only to Ralph 
Brooke, the American, whose 1,924 
point score indicated the advantage one 
could obtain with proportional control. 
Then Fritz Bosch broke through with a 
beautiful performance to return 1,724.

Second Briton to fly was Harry 
Brooks, last year's co-champion, but 
after a poke of “up” to lift the Soraco 
from the tarmac, all response was lost 
as the model dropped left into the

8, Laugh-a-minute Major Plessier did not bother 
with a rudder. 9, Beautiful original “ H ugin”  
by Tonneson from Norway. 10, Monte Malherbe 
from South Africa with the Sultan that free 
flighted its way round Gank. Used same orange, 
yellow and black colour scheme as on 1962 entry. 
11, Mantelli (right) flew the only Stormer at the 
Meeting. 12, Jean Pierre Gobeaux of Belgium 
with Taurus. Jean used an O rion for his first 
flight. 13, Contradiction of official decisions 
annulled first round flight by Peter W aters, seen 
here assisting Chris Olsen. 14, Bignon from 
France proved that the Graupner Caravelle is a 
fine competition model. 15, Horman of Austria 
with his large shoulder wing original which 
employed aerodynamic balances on elevator.

ground two hundred yards upwind. In 
complete contrast to Harry’s hard luck 
story, South Africa’s Monte Malherbe 
lost contact with his Sultan while high 
up, the model touring the surrounding 
countryside before homing back to the 
flying area where Monte regained con­
trol and completed the schedule.

The Kazmirski reputation prompted 
everyone to watch his attempt during 
the afternoon. After a neat take-off the 
flight was not very inspiring, the light 
Taurus none the better for a rich engine 
run in the windy conditions. Perhaps 
we were expecting too much and as 
someone remarked, “Everybody was 
expecting the man to perform miracles”. 
Anyway, it was enough to rake up a 
score of 1,670 points. Last of the 
British team was Frank Van den Bergh 
still with the Skydancer he damaged at 
Kenley last year, even though it had a 
new wing. He had a new, smaller 
model but even so elected to use the 
Skydancer. Frank can always be relied 
upon for a smooth performance. Un­
fortunately his motor cut during the 
spin, necessitating a deadstick landing 
which undershot the tarmac landing 
circle, loosing landing points.

So at the end of round one, U.S.A.’s 
Ralph Brooke led the field, with Fritz 
Bosch from Germany exactly 200 points 
behind. Third so far was Ed. Kazmirski, 
while Cliff Culverwell from South 
Africa had climbed quietly into the num­
ber four spot. Fifth was Louis of Belgium 
while our own Frank Van den Bergh 
held sixth position. Two rounds now 
remained in which those who had re­
turned low scores could make amends.

Britain's Peter Waters was disqualified 
since he was an un-nominated entry, so 
Chris Olsen worked overnight to see 
what could be contrived from his two 
wrecks, test flying early next morning 
with a combination of thick 18% wing 
and fuselage from his other thin airfoil 
Uproar.

Strong wind still prevailed when the 
second round began the following morn­
ing. Nelson's early flight improved 
over his first round score, completing 
the pattern for 1,556 points reflecting 
a few ragged manoeuvres. Brooks was 
first up for Britain, flying his reserve 
model, which lifted from the runway 
without mishap this time, completing 
the procedure turn and repositioned for 
the stall turn. The nose lifted and then 
the right wing tip swung over as the 
model began to point earthwards again. 
But the engine never recovered from
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W ing Section 
& Thickness Engine

P rop .
(ins.) T ransm itter Receiver

C ontro l
System Servos U /C Rem arks

1 R . Brooke 
U.S.A.

Low wing
original
“Amanusa"

72 720 6* N.A.C.A.
0018
18%

Vcco 45 1 1 x 6 Orbit
Proportional

Orbit
Proportional

R.E.M.A. 4 Orbit
Proportional
Servos

Tricycle Glass fibre fuselage, 
“Glass Bat" (18 oz.), 
strip ailerons.

2 F. Bosch 
Germany

Original
shoulder
wing

67* 1070 9 Symmetrical
20%

Super
Tigre
.56BB

12 x 6 Telecom 9 Telecom 9 
Relay

R.E.M.A.T. 5 Bonner 
Duramites

Tricycle
Steerable

Glass fibre fuselage, 
unshcctcd exp. Poly­
styrene wing.

3 E. Kazmirski 
U.S.A.

“Taurus'* 69 720 5i N.A.C.A.
2419
19%

Vcco 45 1 1 x 6 Orbit
Transistor
10

Orbit
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Mechanical kick-up el­
evator for spin.

4 P. Louis 
Belgium

“ Taurus’* 69 720 6* N.A.C.A.
2419
19%

Vcco 45 1 1 x 6 Orbit
Valve
10

Orbit
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Override elevator for 
positive spin.

5 G. Nelson 
U.S.A.

Original 
low wing 
“ Cumulus'*

70 865 6* Symmetrical
17%

Vcco 45 1 1 x 6 Orbit
Proportional

Orbit
Proportional

R.E.M.A. 4 Orbit
Proportional
Servos

Tricycle
Steerable

Strip ailerons, low set 
tailplanc.

6 C. Culverwcll 
S. Africa

“Taurus" 69 720 5i N.A.C.A.
2419
19%

Vcco 45 1 1 x 6 Kraft
Transistor
10

Kraft
Superhet
10

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

l i  in. longer tail 
moment.

7 F. Van den Berg Original 
G. Britain low wing

“ Skydanccr"

67 6* Symmetrical
15-20%

Mcrco 49
Johnson
throttle

1 1 x 6 Orbit
Transistor
10

Orbit 10 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Mechanical kick-up el­
evator for spin, \  span 
ailerons.

8 Ch. Teuwen 
Belgium

“Taurus'* 69 720 6J N.A.CXA.
2419
19%

Veco 45 12 x 6 Orbit
Transistor
12

Orbit 12 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

9 P. Marot 
France

“Taurus" 69 720 6* N.A.C.A.
2419
19%

Vcco 45 11 x 6 Radio
Pilot
(France)

Radio Pilot 
Superregen 
(France)

R.E.M.A.T. Bonner Trans­
mites, own 
servo amplifiers

Tricycle
Steerable

Valve Tx with tran­
sistor tone generators. 
Brakes. Larger fin for 
improved stability in 

loops.

10 H Tom 
Canada

“Taurus'* 69 720 5* N.A.C.A.
2419
19%

Veco 45 1 1 x 6 Acc/Kraft
kit

Kraft
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Kit model. Brakes.

11 J. P. Gobeaux 
Belgium

“Taurus" 69 720 6J N.A.C.A.
2419
19%

Veco 45 12 x 6 Orbit
Valve
10

Orbit 10 
Superregen

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Override elevator for 
spin.

12 P. Stephansen 
Norway

Original
shoulder
wing

65 780 7i Semi-
symmetrical
•8%

Merco 49 12 x 6 Quadruplex Quadruplex R.E.M.A.T. Home made 
& Micromax 
motors

Tricycle Mass balanced rudder 
and elevator.



13 M. Chercover 
Canada

“Taurus” 69 720 5* N.A.C.A.
2419
19%

Veco 45 1 1 x 6 Orbit
Transistor
12

Orbit 12 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Printed circuit servo 
switcher plate for extra 
un elevator in spin. 
Brakes.

14 J. Connachcr 
S. Africa

“Taurus” 69 720 5* N.A.C.A.
2419
19%

Veco 45 11 x 6 Kraft
Transistor
10

Kraft 10 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Mechanical kick-up el­
evator for spin. Faired 
in nose with spinner.

15 H. Schumacher 
Germany

Original
shoulder
wing
“ VAT 69”

Super
Tigrc
56'BB

12 x 6 Bcllaphon
Transistor
Proportional
10

Polyton 10 
Supcrrcgcn

R.E.M.A. 3 Bcllamatic 
1 Servo - 
auto-Matic

Tailwhccl
type

“ Pegasus”  fuselage. 
Tancrcd wing and tail- 
plane.

16 M. Malherbe 
S. Africa

“ Sultan” 
low wing

66 810 Symmetrical
14%

Veco 45 11 x 6 Orbit
Transistor
10

Orbit 10
Rclaylcss
S/R

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Electrically switched 
override in elevator for 
spin.

17 W.Hitchcox 
Canada

“Taurus” 69 720 6i N.A.C.A.
2419
19%

Veco 45 1 1 x 6 Min-X
Valve
12

Min-X 12 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Printed circuit switcher 
board for extra up 
elevator in spin.

18 P. Bignon “ Caravellc” 70 J- 660 6 Scmi-
symmetrical
17%

Veco 45 11 x 6 Orbit
Transistor
10

Orbit 10 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Kit model.

19 E. Corghi 
Italy

Original 
low wing 
“ X-16”

74 820 6i Scmi-
symmctrical

Super
Tigrc
56

12 x 6 Controlairc
Valve
10

Controlaire
Superhet
10

R.E.M.A.T. 5 Bonner 
Transmites

'Tricycle Moderately swept wing.

20 F. Plessier 
France

Original
shoulder
wing
“ Filocher”

68 690 N.A.C.A.
2415
15%

K & B 45 12 x 6 Modified
Grundig
8

Grundig 8 E.M.A.T. 2 Bcllamatics 
2 Plcssicr- 
matics

Tricycle No rudder.

21 R . Dilot 
Sweden

“ Taurus” 69 720 6{ N.A.C.A.
2419
19%

Merco 49 1 1 x 6 Bramco
10

Bramco
Regent
10

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Brakes. Override on 
elevator connected to 
slow engine for spin.

22 P. Eliasson 
Sweden

Original 
low wing 
“ Mustfire”

68 700 101 Semi-
symmetrical
15%

Mcrco 49 12 x 5 Kraft
Transistor
10

Kraft 10 
Superhet

R.E.M.A.T. Bonner
Transmites

TailwhecI
type

23 V. Tonneson 
Norway

Original 
low wing 
“Hugin”

66 720 6 Semi-
symmetrical
16%

Merco 49 12 x 5 Orbit
Valve
10

Home made 
Superrcgcn 
with Relays

R.E.M.A.T. Home made 
Servos

Tricycle

24 T. Van Vlict 
Holland

“Taurus” 69 720 51 N.A.C.A.
2419
19%

Veco 45 1 1 x 6 Orbit
Transistor
10

Orbit 10 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Electrical kick-up el­
evator for spin.

25 N. Kramer 
Holland

“Taurus” 69 720 6 N.A.C.A.
2419
19%

O.S. Max. 11 x 6 
49

Kraft
Transistor
10

Kraft 10 
Superhet

R.E.M.A.T. 5 Bonner 
Transmitcs

Tricycle Electrical kick-up for 
spin. Restrictor in O.S. 
Max 49 carburettor.

26 O. Mantelli 
Italy

Flat Top 
Stormer

64 720 91 Semi-
symmetrical
15%

Super
Tigre
56

12 x 5 F'cktronics
Valve
10

Ektronics 10 
Re lay less 
S/R

R.E.M.A.T. 5 Bonner 
Transmitcs

Tricycle
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Name & 
Country Model

Span
in.

Area 
SQ. ill.

Wt.
lb.

Wing Section 
& Thickness

Prop.
Engine (ins.) Transmitter Receiver

Control
System Servos U /C Remarks

27 H. Gast 
Germany

Original
shoulder
wing

68 690 N.A.C.A.
2415
15%

Super 1 1 x 6
Tigre
56

Telecom
Transistor
9

Telecom 9 R.E.M.A.T. 4 Annco 
Servos

Tricycle 9 th channel switches 
engine control to trim.

28 H. Brooks 
G. Britain

Original 
“Soraco” 
low wing

68 700 6L Symmetrical
16%

Veco 45 1 2 x 6 F Λ M 
Matador 
10

F & M 
Midas io 
Supcrhct

R.E.M.A.T. 5 Bonner 
Duramites & 
Brooks amp.

Tricycle
Steerable

29 C. Southicr 
Switzerland

Original 
low wing

N.A.C.A.
2411
n%

K. & R 45 11 x 6 F  & M 
Hercules 
Valve 10

F & M 
Midas 10 
Supcrhct

R.E.M.A.T. 5 Bonner 
I ransmites

Tricycle

30 C. Olsen 
G. Britain

“ Uproar” 66 780 6 Symmetrical
18%

Merco 49 11 x 6 R.E.P. 
Uckatone 
Valve 10

R.E.P. 10 
Relay less 
SIR.

R.E.M.A.T. 5 Climax 
Musciemites

Tricycle

31 G. llorman 
Austria

Original
shoulder
wing

74 810 6* Scmi-
symmctrical
18%

Super 1 1 x 4
Tigre
40

OMU 10 OMU 10
Rclayless
Superregen

R.E.M.A.T. 5 OMU 
Servos

Tail wheel 
type

Aerodynamic balance 
on elevator.

32 R . Aebi 
Switzerland

“ Nimbus 2” 60 640 n Semi-
symmetrical
15%

Super 12 x 6
Tigre
56

1 lome made 
Proportional

2 R xsO /D  
Proportional

R.E.M.A. 2 O /D ,
1 Bel lam a tic 
1 Unimatic

Tricycle Two proportional chls. 
on 40.8 Rx, two non­
prop. on 27 Mc/s Rx.

33 J. Lcvenstam 
Sweden

Livewire
“ Viscount”

64 720 Symmetrical Merco 49 12 x 5 Kraft
Valve
10

Kraft
Superhet
Receiver

R.E.M.A.T. 5 Bonner 
Duramites, 
O /D  amps.

Tricycle
Steerable

Brakes. 4 in. extra span.

34 W . dc Mulder 
Holland

“Taurus” 69 720 " e T N.A.C.A.
2419
19%

Veco 45 1 1 x 6 Controlairc
Transistor
10

Controlairc
10
Supcrhct

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Electrically switched 
kick-up elevator for 
spin.

35 P. Reinas 
Finland

“ Uproar” 66 740 7* N.A.C.A.
0018
18%

Κ Λ B 45 11 x 6 Orbit
12

Orbit 12 
Superhet

R.E.M.A.T. Bonner
Transmites

Tricycle

36 F. Mortcnscn 
Denmark

“Taurus” 69 720 6 N.A.C.A.
2419
19%

O.S. Max. 1 1 x 6  
49

Kraft
Transistor
12

Kraft 12 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

37 A. Matthey 
Switzerland

“Taurus” 69 720 6 | N.A.C.A.
2419
19%

Merco 49 12 x 6 F & M 
Hcculcs 
Valve 10

F Λ M 
Midas 
Superhet

R.E.M.A.T. 5 Bonner 
Transmites

Tricycle
Steerable

Brakes.

38 V. Miliani 
Italy

“Taurus” 69 720 6 N.A.C.A.
2410
19%

K & B 45 U  X 6 Orbit
Transistor
10

Orbit 10 
Supcrhct

R.E.M.A.T. Bonner
Transmites

Tricycle Enlarged rudder area 
for positive spin.

39 J. Scderholm 
Finland

“ Uproar” 66 740 8 N.A.C.A.
0018
18%

Merco 49 12 x 6 F  & M 
Hercules 
Valve 10

F Λ M 
Midas 10 
Supcrhct

R.E.M.A.T. Bonner
Transmites

Tricycle Stormer fin.
. 1
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low speed, ruining Harry’s chance of a 
high final placing and the prospect of 
a British hat trick with the team award. 
Olsen, now re-entered the fray, with a 
mid-day flight that brought him a 
creditable 1,559 points. Again Van den 
Bergh was the last Briton to fly, and 
this time his motor did not cut. Despite 
fierce winds he improved on his first 
round score with 1,625 points.

Americans Brooke and Kazmirski 
both returned lower scoi'es this time, 
Brooke dropping to 1,806 (although still 
better than all but Bosch) and Kazmir­
ski to 1,503 for a flight without a re­
cognisable tailslide or spin. Fritz Bosch 
however, improved with 1,812 to the 
amazement of some onlookers. Culver- 
well was doing very well and fellow 
team member Jim Connacher had im­
proved, although Malherbe had fallen 
back. Chercover of Canada maintained 
his score, but the other two Canadians, 
Tom and Hitchcox had fallen down on 
their first round scores, the latter re­
turning only 825 this time.

As the round closed, Brooke, U.S.A., 
was still in the lead over Bosch, though 
Bosch had improved his score. Cliff 
Culverwell now occupied number three 
position while Louis, Belgium, also 
moved up one place leaving fifth posi­
tion for Ed. Kakmirski who had slipped 
back. Van den Bergh remained number 
six in front of Chercover, while Teuwen 
of Belgium leapt six places to number 
eight. Jim Connacher, South Africa, 
was now number nine followed by 
Marot of France moving down from 
seventh position he held at the end of 
round one.

In the last round then, only Bosch 
stood any chance of deposing Brooke 
from the top of the score sheet, al­
though it would require a good flight. 
For Van den Bergh there was still op­
portunity to place in the first four. 
Olsen could improve his position tre­
mendously with another score like his 
second round effort, but for poor 
Brooks languishing at the bottom of 
the score sheet, the question now was 
one of lifting himself out of that un­
happy position, which he could with a 
full schedule flight. First to fly for 
Britain, as in round two, he managed a 
shaky schedule for 1.502. This round 
would decide everything, and although 
no competitor had much chance of 
catching Brooke or Bosch now, the 
Belgium, South African and U.S.A. 
teams each had all their members in

the top half of the running score sheet, 
standing them in good stead for the 
team prize. Nelson, U.S.A., now more 
on his mettle used his proportional radio 
to good effect for an 1,800 point score.

Belgium’s Louis managed a surprisingly 
high 1.783 and Culverwell made his best 
flight, returning 1,667. Hopes for an­
other good score by Chris Olsen 
smashed like his Uproar when the 
elevator link sheared soon after take-off, 
and this was not the only prang during 
the round. Sederholm of Finland suf­
fered the horror of seeing the wing col­
lapse on his Uproar, one wing panel 
fluttering in the wind gusts long after 
the fuselage had raised a cloud of dust 
near the landing circle. Eliasson too, 
flying the same Mustfire he brought to 
Kenley last year, broke the fuselage in 
two by hitting officials’ tents during his 
landing approach. South African Jim 
Connacher also picked up the pieces. 
His motor cut while the beautiful 
Taurus was low overhead at the com­
pletion of the inverted eight. An effort 
to roll out only caused the machine to 
dive vertically into the ground. Jim had 
earlier confided the secret of its amaz­
ingly light 5a lb. weight. Every piece 
selected like pulp, was his explanation, 
likely to burst like a bomb in a hard 
knock . . . and it did.

Frank Van den Bergh had a nasty 
moment when his motor spat during 
bunts. Happily the engine continued to 
run and Frank returned 1,653, his best. 
Kazmirski's Taurus refused to spin yet 
again but he scored 1,760 nevertheless. 
Both Bosch and Brooke were to be last 
to fly for their respective teams. U.S.A. 
were drawn earlier than Germany in the 
flight order so Brooke was first of the 
two. Hoping for an improvement on 
his second round score to clinch the 
championship award, he fell down on 
his previous performances, though not 
without performing the most beautiful 
of “near miss” tailslides seen during the 
event, his “Amanusa” (AMA N-USA) 
dropping several fuselage lengths before 
flipping over backwards. This really put 
Bosch in the running. According to 
F.A.I. rules an outright win requires a 
clear 2 per cent point advantage and al­
though Bosch thus required a highly 
improbable 1993 points to win he could 
secure an equal first place with just 
1,843, forcing a fly-off for the King of 
the Belgians Cup and this was a very 
possible turn of events.

(Continued on page 565)
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Gadgets and Gimmickry

.Washers soldered
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Strip Aileron Connection (Sketch A)
D. E. Parmenter uses a slice from a 

small brass hinge as a universal joint 
between strip ailerons horns and their 
push rods. The sketch shows various 
stages in the production of the connec­
tor. it is possible to unsolder the re­
taining washers on the aileron horn and 
slide the piece of hinge up or down to 
vary the amount of throw. Be sure to 
use the same gauge wire for the aileron 
horn as that which was removed from 
the hinge.

Boat modellers will welcome the next 
idea from A. P. Dowsey.
Simple Over-ride (Sketch B)

Why bother to fit limit switches for 
slipping clutches when the connection 
between the rudder stock and the servo 
can be made to provide slip at extreme 
rudder positions?

A pair of pulleys are used with suit­
ably large grooves to take a Hoover 
vacuum cleaner drive belt (Junior size). 
It will be found that if the distance “A” 
is carefully adjusted, the belt which will 
be quite slack transmits adequate power 
from the servo gear box, but slips 
readily when the rudder reaches its 
limits.
Simple Limit Switch (Sketch C)

If you do go in for limit switches, 
another trouble saving device from the 
Dowsey workshop should fill the bill. 
These little units are the work of a few 
minutes, we understand they are quite 
reliable in action. The advantage of 
making separate switches such as these 
is that they may be positioned experi­
mentally without affecting their function 
as a switch. Simply take a scrap of 
Paxolin or similar material, add an 8 
B.A. bolt on which has been wound a 
4 turn, 22 s.w.g. phospher bronze brass 
wire spring. This makes contact on a 
second bolt which should, needless to 
say, be filed nice and clean at the point 
of contact. Purists could use a short 
peg cut from silver wire. In some cases 
it is necessary to insulate the end of the 
spring where it is struck by the moving 
part of the mechanism. This is easily 
accomplished by using a scrap of plastic 
sleeving secured with clear Bostik.
Panic Stop (Sketch D)

D. Diamond cuts the ignition of his 
“Gannet” powered boat by the use of 
the circuit shown here. It will be seen 
that the ignition will be switched by the 
relay contacts on the appropriate chan­
nel. The relay will stay operated via its

own contact until it is reset by switching 
the ignition off. If a lamp and a push 
button switch is placed on the coil side 
of the contacts, the ignition can be 
checked.

An additional advantage of the system 
is that the ignition battery drain is saved 
by switching off, should the motor stop 
halfway across the pond.
Servo Contacts (Sketch E)

A number of readers who possess the 
earlier type of Climax “Servomite” may 
like to bring the wiper contacts up to 
date by fitting flat “fingers” to replace 
the wire versions thereon. The idea 
which comes from D. M. Wright was 
tried out on a worn Mk. I “Servomite”. 
The modification is best made before 
excessive arching occurs, for once the 
tracks have been burnt, centring can be 
difficult unless the new wipers are care­
fully aligned so that they bear on an 
undamaged section of the copper.

The modification is quite simple, 
simply drill two small holes each side 
of the centre yoke between the holes 
used to secure the old fingers. New 
phosphor bronze wiper fingers are made 
for 32-36 s.w.g. material and drilled to 
suit the aforementioned holes. Two 
U shaped pieces of 20 s.w.g. tinned 
copper wire are used to secure the 
phosphor bronze, locking with a dab 
of solder.

Be quite sure that the wiper on the 
extreme left hand side (from the gear 
end) cannot touch the narrow p.c. strip 
on the edge of the board. Rubbing the 
contact surfaces with an H.B. pencil 
improves the contact (blow away all 
surplus graphite).
Steerable Drive Wheel (Sketch F)

M. Gernat uses the system illustrated 
on unorthodox vehicles. The simplicity 
of the layout does much to recommend it.

The sketch should be self explanatory, 
the only difficult part to find would 
probably be the ballrace, no doubt a 
local garage would oblige with one 
from the junk box.

A variety of control systems may be 
employed; it is an advantage to stop 
or reverse the motor and a two position 
actuator would be suitable for this when 
using proportional steering. Alternatively 
on slow moving vehicles, the unit may 
be rotated 360° via a one or two chan­
nel system, sequentially in the former 
case, wherein it would be necessary to 
provide slip rings for the drive motor 
connection.
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PYLON DUSTER
Simple pylon racer 

for 4 channels 

by G. F R A N K L IN
Pock orovnd Rx 
with sponge rubber

Hollow out

Note: Wing hos 
2 · dinedrol or 
rip*

wing rib 
17 off 3/32" sheet 
Cover wing with silk
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SCALE 1 : 4
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Super Dual Proportional
I. R. FRANCIS INTRODUCES A REFINED HOME BUILT DUAL 
CLOSED LOOP SYSTEM USING O.D. SERVOS AND ALL

TRANSISTOR CIRCUITS

Th e  main disadavantages of propor­
tional control systems have always 

been low servo power, flapping of the 
control surfaces, and unreliability. Re­
cently, feedback servos, high pulse fre­
quencies and transistor servo amplifiers, 
have been used to solve these problems. 
For example, the Space Control 
system gives four simultaneous propor­
tional controls at a cost of £300.0.0d., 
and the new Marcytone system for pro­
portional rudder and non-simultaneous 
throttle trim is available in kit form at 
£50.0.0d.

The system to be described here, gives 
simultaneous proportional rudder and 
elevators, and throttle trim (simul­
taneous with rudder control). Com­
ponents for the complete system (trans­
mitter, receiver and servos) cost about 
£35.0.0d. Kits of selected components, 
printed circuit boards, etc., are available 
from Malcolm Douglass.

Alternative forms of the system might 
include proportional rudder and pro­
portional throttle (ideal for “rudder and 
engine” competitions or power boat 
work) or proportional rudder and pro­
portional elevator, with up to three in­
dependent sequential controls such as 
throttle, brakes or even retracting under­
carriage. Ailerons may, of course, be 
used coupled to (or instead of) rudder. 
It should also be possible to use one of 
the independent sequential signals to 
transfer rudder movement to the 
ailerons.
The Overall System

The 27 Mc/s transmitter is switched 
by a transistor pulser at a frequency 
continuously variable between 200 c/s 
and 400 c/s (elevator control), and a 
mark/space continuously variable be­
tween 33 per cent and 67 per cent 
(rudder control). In the receiver, a 
transistor superegenerative stage detects 
the transmitter signal and through a low 
pass (quench) filter feeds mark/space

and frequency detectors. The outputs 
of these detectors feed fully transistor­
ised feedback servos linked to the 
rudder and elevators.

Press buttons at the transmitter change 
the pulser frequency to 100 c/s or 900 
c/s neutralising the elevator servo and 
opening or closing the throttle. Rudder 
control remains effective at both extreme 
frequencies.

“In flight” trim may be added very 
simply to both proportional channels.

PERFORMANCE
Ground Range

700 yds. with conventional hand held 
valve Tx with 64 in. aerial.

Most conventional hand held trans­
mitters should therefore be suitable.

Receiver Dimensions
3Ϊ x 11 x l i  in.

Receiver Weight
4 ozs.

Both including all 
servo amplifiers.

All Up Radio W'eight
18 ozs. approximately. (Receiver, 3 

servos, 7.2 volts C.T. 500 D.K.Z. 
DEACs, 9 volt PP4). Using the 
servos described.

Mean Current Drain
For two servos

±  2.4 v. ±  3.6 v.

200 mA. 250 mA
Limit to Limit Travel

(no load)
In \  sec. In 3 sec.

±  2.4 v. ±  3.6 v.
Error for Maximum Torque

Less than 5 per cent of servo travel. 
Thus the system should be suitable 

for even the largest multi channel model 
— as Don Brown would agree ! 
(R.C.M & E., August 1962. page 400, 
and November 1962, page 539.)
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with 2 Feedback Servos
-------------- -------------------------------------------------- PART 1
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Construction and Setting Up
Construction is simple for anyone with 

previous experience of printed circuit 
soldering and an understanding of most 
of the technical articles published in 
R.C.M. & E., particularly those on tran­
sistors and feedback servos. A crystal 
earphone or high impedance headphone 
is essential, and a good multimeter 
makes setting up easier.

This is not a set for the beginner. 
If you cannot understand the setting up 
procedure and most of the circuitry, 
then do not attempt it.

It is hoped that complete custom-built 
systems will be available for those 
modellers who prefer not to build their 
own versions. “'Do it yourself" types 
should begin with the pulser.
The Pulser Circuit

The circuit is shown in Fig. 2 and is 
that of a quite conventional multi­
vibrator. similar in form to that of the 
“Super Pulser” (R.C.M. & E., July 
1961). If transistors having β 's greater 
than 50 are used, no trouble at all will 
be experienced. Interaction of frequency 
and mark space is completely negligible 
over the 2:1 variations used.

VRA is a preset pot included for 
compensation of any slight drift in pul­
ser frequency, or in the frequency de­
tector. It should very rarely need 
adjustment.

The 6.5 volt Zener diode stabilises the 
circuit against battery voltage variations. 
For any voltage V greater than the 9v. 
specified, choose RA — 40X (V -6.5) 
ohms approximately.

THE SERVOS 
Feedback Servos

Flight testing of a number of dif­
ferent servos and gearboxes has con­
vinced the writer that rugged servos 
using nylon gears immune from vibra­
tion damage are essential for reliable 
operation. Fred Rising Multi servos 
modified by adding potentiometers have 
been found to be ideal for the applica­
tion. The gearing gives just the required 
response speed. Two of these servos 
have operated reliably for months, 
bolted directly to the vibrating fuselage 
of a fast flying model.
Throttle Servo

A fast acting throttle servo is a dis­
tinct advantage with a fast flying model. 
Any normal type with limit switches 
should be suitable, remembering to

check that the maximum servo amplifier 
current is 500 raA, or less.

The response of the servo circuitry is 
almost as rapid as that of reeds, so no 
difficulty should be experienced in 
blipping the servo to find a particular 
engine setting.

THE RECEIVER
Circuitry

The complete circuit is shown in Fig. 
1. No doubt the reaction of many 
readers will be: “What! Twenty-eight 
transistors?” However, any conven­
tional relayless six channel system would 
contain at least 20 transistors and a 
reed bank, and an eight channel set 26!

Considered stage by stage the circuitry 
is fairly simple. In particular stability 
is good, and setting up is non-critical 
because transistors Tr4 to Tr28 are 
operated as switches, i.e., are normally 
fully on or off. The R.F. stage is 
P. E. K. Donaldson's modified “305” 
Receiver Front End (R.C.M. & E., 
November 1961, page 547) with the 
transformer coupling replaced by capa­
citor coupling. The writer has used 
this circuit with complete success for 
two years. The kit version may, how­
ever, use one of the newer Mullard or 
Texas R.F. transistors. It is also hoped 
to use a superhet front end in the near 
future.

A low pass (quench) filter couples the 
R.F. detector to the audio amplifiers 
and Tr4, the limiting stage. The de­
tected transmitter signal appears at the 
collector of Tr4.

The collector voltage of Tr5 varies 
between -3 and -6 volts, as the pulser 
mark/space varies from 33 per cent to 
67 per cent, and is unaffected by fre­
quency variations. Tr23 compares this 
voltage directly with that of the rudder 
servo pot wiper and the difference, 
amplified by Tr24 to Tr28, feeds the 
servo motor so as to reduce the posi­
tional error to zero.

Cl 8 averages the mark/space of the 
pulser signal, and also provides stabilis­
ing phase advance in the feedback loop. 
Stability is further improved by the 
pulse frequency ripple present on the 
collector voltage of Tr5. (See 
R.C.M. & E., December 1961, pages 603 
and 606).

On loss of the transmitter signal, the 
quench noise, no longer eliminated by 
the limiting stage, appears at the col­
lector of Tr4. Tr5, the mark/space de­
tector now averages the quench noise.
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Note: Both switches double 
pole press buttons:
NO for "fast"
NC for "slow

Vrl effectively adjusts the mark/space 
of the quench noise to 50 per cent, thus 
giving neutral rudder on no signal (but 
has no effect when a transmitter signal 
is received).

C l7 provides a stabilising ripple on 
the rudder reference voltage on no sig­
nal. Tr6, 7 and 8 form a frequency 
detector which is unaffected by tem­
perature variations and a moderate 
amount of noise. The collector voltage 
of Tr8 swings from -3 to -6 volts as the 
pulser frequency varies from 400 c/s to 
200 c/s. The remainder of the elevator 
circuit is identical to that of the rudder, 
except for the “failsafe” neutralising.

Tr9 and TrlO are extreme frequency 
detectors which are normally biased off. 
On extreme high frequency signal, the 
voltage at Tr8 collector decreases below 
-2.7 v. switching on TrlO, Trl6, Trl3 
and T rll, thus driving the throttle to 
the “slow” position, and, via the diode 
D1 and R44, neutralising the elevator 
servo.

On extreme low frequency signal, the 
voltage at Tr8 collector rises above -6.3 
v. and turns on Tr9, 15, 14 and 12. The 
throttle servo is driven to the “open” 
position, and D2 and R45 neutralise the 
elevator servo.

On loss of transmitter signal the fre­
quency detector “sees” the high fre­
quency quench noise as a high frequency 
signal, and thus closes the throttle and 
neutralises the elevator.

The high and low frequency channels 
could alternatively be used to “step” 
sequential servos.

A further (extreme mark/space) chan­
nel may be added by duplicating in full 
the low frequency channel circuitry 
(Tr8, 9, 15, 14, 12, D2, R45, etc.), for 
the rudder reference voltage. A single 
pole change over push button at the 
transmitter may be arranged to give 
80:20 or 20:80 mark/space as required.
2. Power Supplies

The receiver will operate on any 
small 9 v. battery, e.g., PP4, or a 7.2 v. 
DEAC pack. Current drain is 20 mA. 
Temperature and battery voltage varia­
tions have little effect on the receiver. 
A 7.2 volt version should be set-up on 
this supply voltage, reducing all test 
voltages quoted in proportion, e.g., for 
4.5 v. read 3.6 v.

Servo batteries may be ±  2.4 v. (C.T.) 
or ±  3.6 v. (C.T.) DEACs, preferably 
500 D.K.Z. Small models have been 
successfully flown on four Magnatex 
cells—two in parallel, either side, for 
±  2.0 v.

It is important that the receiver bat­
teries should not be allowed to drop to 
less than 6 volts, or the reduced drive to 
the servo amplifiers may cause over­
heating of the output transistors. The 
receiver battery should not be removed 
or switched off, while the +ve servo 
battery is conected. Either use a double 
pole receiver switch (one pole for re­
ceiver battery, one pole in series with 
the servo battery) or one of the small 
sealed rotary switches of American 
origin (use three poles, three positions 
—  OFF, RX ON, RX AND SERVO BATTERIES

All the construction details with the 
P.C. and placement diagrams and com­
ponent values follow next month.
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Better Transistor Super-regen 

Receivers j .  h . b r u n t  e x p l a in s  th e

PROBLEM AND PROVIDES A  PRACTICAL EXAMPLE

Ex p e r ie n c e , both in the course of 
experimenting and also in answering 

many queries on the subject, has 
prompted the writing of this article. 
(These having been made as the results 
of trouble giving low sensitivity, which 
appears to be the major fault experienced 
by R /C  constructors building transistor 
super-regen detector circuits.) An article 
—Valve version—on similar lines, was 
published in R.C.M. & E. in August 
1961, on pages 375-378.

The basic principles of operation of 
the circuit are, of course, the same 
whether valves or transistors are em­
ployed. However, there are some dif­
ferences as well as similarities and it is 
hoped this article will help all who en­
counter trouble with the super-regen 
detector.

First I will recap on part of the 
original article, namely what the super­
regen detector is and briefly how it 
works. When a circuit is just on the 
verge of oscillation it is in its most sen­
sitive condition, therefore, if we make a 
detector behave in this way, not only 
will it detect but it will also be a very 
efficient amplifier.

There is, however, a snag, because 
apart from such a circuit being very 
sensitive when just on the verge of 
oscillation, it will also tend to be rather 
unstable. The object therefore is to try 
and achieve, with as simple a circuit as 
possible, both high sensitivity and at the 
FIG. la

same time reasonable stability. In the 
case of the superegenerative detector 
this is precisely what is done. Briefly, 
the detector is made to oscillate at the 
frequency of operation, in our case 27 
Mc/s. Now if we can modulate or 
rather over modulate these oscillations 
in such a way that they are “chopped” 
or switched on and off at a high rate 
(usually above the audio frequency 
range) then this will have the effect of 
maintaining the circuit just on the verge of 
oscillation. Such a circuit, running under 
these conditions, will not only be very 
sensitive but will also be reasonably 
stable. Figs. 1A and B give a step by 
step illustration of what happens in a 
super-regen detector circuit, and how the 
quench action affects the bias and hence 
the sensitivity by holding the circuit, at 
its average level, at a point just on the 
verge of oscillation. It will be noticed 
that the quenched oscillation waveform 
is not unlike an overmodulated carrier 
wave.

An examination of circuits that 
have been published in R.C.M. & E. of 
super-regen detectors, will give some 
idea of component values employed, so 
for the sake of clarity no values are 
given in Fig. 2

First it is very important that the 
transistor employed for a super-regen 
circuit, should be capable of oscillating 
readily at the operating or signal fre­
quency, in our case 27 Mc/s. Suitable 
types to use are: Mullard AF115,

"•'•ses
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FIG. lb

A F125, 0C171 and OC170, Texas
2G415 and 2G415X or their equivalents. 
The tuned circuits for 27 Mc/s consists 
of LI and C2, LI being dust core tuned. 
The resistor network R1 and R2 along 
with the emitter resistor R3 govern the 
basis or operating point of the circuit 
with respect to the collector current, they 
also have some control with respect to 
temperature stability. R3 in conjunc­
tion with C4 also forms a controlling 
factor with respect to quench frequency. 
This latter effect which ties in with bias, 
which during operation varies at the 
quench frequency rate, may be likened 
in the case of the transistor super-regen 
to the action of the grid leak resistor 
and capacitor of the valve super-regen. 
C3 provides the necessary feedback from 
collector to emitter to maintain oscil­
lation at the signal frequency. The 
value of this capacitor C3 is very impor­
tant, it must be large enough to make 
the circuit oscillate, such that the quench 
action just passes the point of starting 
—onset of the well known super-regen 
“hiss”.

If the capacitor is too small, the cir­
cuit may well oscillate at the signal fre­
quency without the quench action start­
ing, but if it is too large in value then 
the quench or squegging may well be 
too heavy or fierce; both of these latter 
conditions will result in low sensitvity. 
The ideal method to get the correct 
value of C3 for a given circuit in the 
first instance, is to use a small variable 
capacitor, e.g., 2-8 pf Philips Trimmer 
adjusting this capacitor for maximum 
sensitivity. (W a r n i n g : A setting giving 
maximum “hiss” is not the point of 
maximum sensitvity.) It is far better to 
start with the trimmer at minimum 
capacity and then increase the capacity 
till the hiss just starts, this is usually 
the point at which maximum sensitvity 
is also achieved. Once the value re­
quired for C3 is determined a fixed 
value may be used. L2, the R.F. choke, 
is a very important component, without 
it the circuit will not oscillate, as it 
holds the emitter at a point above earth

(C4 decouples R3 to earth at the signal 
frequency 27 Mc/s) so that C3 can give 
the required R.F. feedback from the 
collector to the emitter enabling oscil­
lation to occur. Cl decouples the tran­
sistor base to earth in respect to R.F. 
(The circuit operates with the transistor 
in earthed base mode R.F. wise.) Some 
circuits may also require A.F. decoupling 
at the base and in such cases a larger 
valued C (8-10 mfd) is often paralleled 
with Cl. C5 decouples the R.F. present 
across R4, R.F. not being desired in the 
following A.F. circuits. N ote: Both Cl 
and C5 should have a low impedance to 
R.F. (27 Mc/s) but a high impedance 
to A.F. (150-10000 c.p.s.).

In some circuits it will be found that 
R4 is replaced by the primary of an 
A.F. coupling transformer. In such cases 
apart from bypassing R.F. C5 may also 
be chosen to broadly tune the A.F. 
transformer to a particular part of the 
A.F. range of frequencies.

Experiments carried out have shown 
that a correctly adjusted super-regen 
detector, whether valve or transistor, can 
have a sensitivity in the order of five 
microvolts (i.e., a 5 microvolt C.W. 
signal is sufficient to completely suppress 
the super-regen hiss), this order of sen-

FIG. 2
*  Components affecting sensitivity.
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sitivity is in line with the general level 
of sensitivity achieved by a superhet 
receiver.

Further, once the detector has been 
made to function correctly, it will be 
found that quite large variations in 
supply voltage can be made without 
greatly affecting the performance of the 
circuit, e.g., a super-regen detector de­
signed to operate on a 6 volts supply will 
still function quite well in the range 
4.5 volts to 7.5 volts.

In Fig. 2 the aerial is shown con­
nected to the collector of the transistor. 
It may alternatively be connected to the 
emitter (emitter connection will some­
times show an improvement in perfor­
mance). A further means of connecting 
the aerial is by means of an additional 
coil coupled to LI, this coupling coil 
will require between approximately two 
and five turns of wire. A.F. output may 
be taken from two points in the case of 
capacity coupling. It is debatable which 
will give the best results, there appears 
to be two schools of thought in this 
respect. I would say try both and use 
which is found to be best.

In addition to the facts so far given, 
it is important to mention that the sen­
sitivity of any super-regen detector — 
whether it employs a valve or a tran­
sistor—is greatly affected by two factors 
both concerning the quench action; 
these a re : (a) The frequency of the
quench or squegging, for the 27 Mc/s 
band the ideal quench frequency will 
lie between 25 and 40 Kc/s. (b) The 
amplitude of the squegging or quench 
oscillation, this is best adjusted to give 
maximum sensitivity at the signal fre­
quency employed, too large or too small 
an amplitude will both result in reduc­
tions of sensitivity. A typical collector 
current for a transistor super-regen de­
tector will be somewhere between 0.2 
and 1.5 mA. depending on the tvpe of 
transistor employed. The following 
notes apply equally to both valve and 
transistors super-regen detectors, except 
where specifically indicated.
Advantages

High sensitvity (equal to a superhet).
Has inherent A.G.C. (Automatic gain 

control) action. Care should be taken 
however, not to allow excessively large 
R.F. signals to be fed into transistor 
circuits.

Not prone to impulse interference.
Will receive both A.M. (Amplitude 

Modulation) and F.M. (Frequency 
Modulation) signals.

FIG. 3

Super-regen front -end 
Components
Fig. 3 

R1 : 4.7K
R 2: 33K
R 3: 2.2K
R 4: IK 
C l: 10 pf.
C 2: .01 μΐ.
C 3: .01 μί.
C X : Coupling Capacitor (see text) 
L I : 15 turns
L 2: 3 turns
-i in. diam. dust cored former.

Disadvantages
Poor selectivity* *, giving trouble when 

two or more sets are operated in close 
proximity to each other.

*This can also be claimed as an
advantage in that it makes tuning easy.
Aerial length can sometimes be criti­

cal (too long an aerial will cause the 
quench action to cease particularly if 
length equals έ physically and/or 
electrically—e.g., loaded whip).

Radiates at the signal frequency and 
can cause interference to adjacent re­
ceivers (even a transistor super-regen 
detector gives quite an appreciable 
amount of radiation).

Aerial Length
The aerial length can have a marked 

effect on any super-regen detector in 
terms of performance, unless an R.F. 
buffer stage is employed to separate the 
detector from the aerial (see later para­
graph and circuit given in Fig. 3). It 
is advisable to trim the aerial length to 
suit any super-regen circuit with the 
equipment in the model, to give opti­
mum performance.

(Continued on page 565)
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Precision Steering &
F. W. BETTON USES 3 CHANNELS 

AND THIS CRAFTY POSITIONAL SWITCH TO GIVE 

PROPORTIONAL EFFECT TO AN OTHERWISE ORTHODOX 

REED OUTFIT

Th i s  system evolved from the urge to 
make use of normally idle channels, 

plus the desire to have “real” control 
over the steering of a boat. With the 
method I am describing here, gone is 
the need to press a button—wait until 
you see how far the boat is going to 
turn—press the other button, and so 
complete a snake-like course up the 
pond.

The requirements are small, the con­
struction simple—let us take the trans­
mitting end first. I am using a model 
steering wheel revolving on a quarter 
inch spindle, mounted on which is a 
wiper arm travelling over contacts etched 
on printed circuit board, Fig. 2.

The total number of contacts is not 
critical, so long as it is a multiple of 
three. What must be remembered is 
that the more sets of contacts, the less 
the steering wheel has to be turned for 
a given amount of rudder movement. 
One of each of the sets of three con­
tacts is connected to a tone circuit of 
the transmitter, and if the wheel is 
turned in a clockwise direction tones

FIG. 1

To tone contacts 1, 2, 3

will be transmitted in the order 1.2.3. 
If the wheel is turned in the opposite 
direction, the order will be reversed 
3.2.1. etc.

Now for the receiving end of the 
business. Again, etched printed circuit 
board is used to form the two banks of 
contacts (Fig. 2), and is mounted on the 
servo motor.

Three double make relays operated 
by the reed unit of the receiver, are all 
that is required, except of course a 
centre tapped battery. Note that one 
contact on each side has no connection 
to it. These act as limit switches.
Method of Operation

It will be seen from Fig. 2 that if a 
positive potential is applied to the wiper 
arm, the servo will move in a clock- 

(Continued on page 566)
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G O S U P ERHET FOR THA T  N E W  B O A T

The Podlaski Superhet
J. PODLASKI, Grad.Brit.l.R.E. describes his circuit for use with filters

Th e  decision that a superhet receiver 
is the only answer for the members 

of an active club sailing regularly to­
gether, was taken before such a receiver 
had been thoroughly proved. At the 
time, pulse operated single channel 
equipment employing valves was 
almost universal, i-eed receivers being 
still rather unreliable. About the same 
time transistors suitable for operation 
on 27 Mc/s started appearing in this 
country, deciding that the receiver 
should be an all transistor one. The 
control system to be employed was not 
finalised at that time, so the receiver 
had to be made suitable to feed pulsed 
carrier, audio frequency or reed operated 
intergear.

The general outline now became clear, 
and only the detailed specification re­
lating to the receiver's electrical per­
formance had to be drawn up. This 
called for a sensitivity that would give 
a ground range of not less than 200 
yards, and selectivity that would allow 
a reasonable number of receivers to be 
used simultaneously. Although it is 
rarely that there are more than three 
boats on at the same time, all these 
should be free from mutual interference. 
With the numbers involved, any system 
giving less than 12 operating channels 
would be inadequate, and this deter­
mined the channel spacing at 25 Kc/s, 
allowing 13 channels between 26.96- 
27.28 Mc/s with carrier frequencies on 
26.975 Mc/s with 25 Kc/s increments 
up to 27.275 Mc/s. The specification 
ready, the development work could now 
begin.
Development

The selectivity requirements did not 
appear very exacting, and thus a con­
ventional I.F. amplifier was built em­
ploying standard receiver practice, i.e., 
two transistors with single-tuned trans­
former coupling. The receiver front end 
consisted of a single stage R.F. ampli­
fier coupled to a transistor mixer. The 
crystal controlled local oscillator was 
separate from the mixer and was in­
ductively coupled to it.

At this time the Selectatone (described

in a previous issue of this magazine) 
interrupted work on the superhet, but 
at the same time contributed something, 
because it was decided to use tuned 
filters in the superhet after their success 
in the multi version of the Selectatone. 
Thus equipped with a two stage resist­
ance-capacitance coupled amplifier feed­
ing a 4 channel filter unit the superhet 
receiver was ready for its first test.

Initially these appeared satisfactory. 
Range and selectivity seemed good. But 
then it was realised that circumstances 
arise when a boat under control is 
nearer to a transmitter on an adjacent 
channel than to its own. In such a 
case, the adjacent channel selectivity of 
the receiver was found to be inadequate.

Back on the bench, the problem to 
be overcome had a special snag, as 
improvement in adjacent channel selec­
tivity reduces the bandwidth of the 
receiver's response to control signals, 
markedly reducing the range of the 
higher frequency tuned filters. This 
problem is less important with reeds, as 
their lower operating frequency requires 
only a narrow bandwidth, and thus an 
extra single tuned I.F. amplifier stage 
effects a complete cure. To allow, how­
ever, to operate with tuned filters some 
means of band-pass coupling between 
stages appeared necessary. Normally, 
this is obtained in I.F. amplifiers by 
double tuned transformers. At that 
time none were available for transistors, 
and other methods had to be tried. 
After considerable amount of experi­
menting, the final circuit took shape. 
This employs two tuned circuits, top 
capacitance coupled between the mixer 
and the first I.F. amplifier, no additional 
transistor being required.

At this stage the receiver was put to 
a further series of tests when fitted in a 
boat, and came out of them with flying 
colours. The transmitters employed in 
the tests were McQue Versatile, fitted 
with a modified tone generator. On 
quarter power, the range proved to be 
about 200 yards. On full power it in­
creased to more than any boat requires. 
An improvement was obtained by using 
on the receiver a short, centre loaded
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R1: 
R2 : 
R3: 
R4: 
R5: 
R 6: 
R7: 
R 8: 
R9: 
RIO 
R 1 1 
R 1 2 
R 1 3 
R 14 
R 1 5 
R 1 6 
R 17

12K
2.2K
IK
56K
10K
3.9K
IK
1 20K 
68K

R 1 8 
R 1 9:
C 
C2 
C3 
C4 
C5 
C 6 
C7

8.2K C 8:
68012 C9:
1.2K CIO:
22K Cl 1:
4.7K 6v.
IK Cl 2:
3.9K Cl 3:
4.7K 0  4:

1 80K
500Ω-2.2Κ 

47 pf
.01 /if 
.01 /if
47 pf
.01 /if 
.01 /if 
10 pf 
15 pf 
.0047 /if 

100 pf 
1 0 /if, 

electrolytic 
.01 /if
56 pf 
.033 /if

C l 5: .1 /if
C l 6: 18 pf
C l 7: .01 /if
C l 8: 10 /if,

6v. electrolytic 
C l 9: 20 /if,

6v. electrolytic
VT1 : 0 0 7 1  or AF1 14
VT2: 0 0 7 1  or AF1 14
VT3: OC44 or AF1 17 (see text)
VT4: OC45 or AF1 17
VT5: OC45 or AF1 17
D l: O A 8 1
XT A L 9 'Mc/s ( see text)
IFT's: Weyrad P50
IFT 1 2cc or 3cc
IFT 2 2 & 3 2cc

I FT 4: 3cc
L I:  4t, 22 s.w.g. enam. interwound 

at bottom of L2.
L2: 9t, 22 s.w.g. enam. tapped 3t

from bottom.
L3: 8t, 22 s.w.g. enam.
L4: 2c, 22 s.w.g. enam. interwound 

at bottom of L3.
L5: 171, 22 s.w.g. enam. tapped 7t

from bottom.
L6 : 5t, 30 s.w.g. enam. interwound

at bottom of L5.
L7: 20t, 30 s.w.g. enam.
R19 may be adjusted to obtain best 

comoromise between sensitivity and 
stability.
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The complete tuner kit, P.C. board is 6 in. 
x 2 j  in., providing plenty of space for 
components.

aerial. This increased the range on 
quarter power to give adequate cover­
age of all competition courses. In this 
form the receiver was sailed for about 
12 months, during which the weak points 
showed up. These were only mechanical, 
and as the receiver was made up on 
printed circuit panels, the flexible wiring 
between them provided the only source 
of trouble at the point of entry where 
occasional fractures occurred. By em­
ploying heavier wire and anchoring it 
to the panel with Araldite, this was 
eliminated. This stage was reached at 
the end of the 1961 season. During the 
following winter work on 12 receivers 
was started by club members, and dur­
ing 1962 season four were in operation. 
In 1963 we hope to see more members 
of the Manchester Radio Control 
Models Club with completed receivers.

The superhet is definitely not a be­
ginners receiver. Besides the compara- 
time complexity of the circuit, a friend 
with signal generator may be required 
for the initial alignment of the I.F. 
amplifier. This project is best attempted 
by a group of people who want to sail 
at the same time. All components are 
readily available, and together with the 
printed panels can be obtained from an 
advertiser in this magazine. The original 
idea was to leave the choice of system 
to the individual, so the complete re­
ceiver is composed of 3 panels — the 
superhet. the amplifier, and the filter 
unit. The last two were not combined 
in one, as the filter unit is interchange­
able with the Selectatone multi receiver.

Circuit Description
The superhet circuit is fully d.c. 

stabilised, and employs V.H.F. transis­
tors in the R.F. amplifier and mixer. 
The local oscillator was originally de­
signed for a 9 Mc/s crystal, and worked 
on the third harmonic using an ordinary 
frequency changer transistor such as 
OC44. The circuit operates at the 
parallel resonant frequency of the 
crystal, and this should be stated when 
ordering the crystal. When employing 
third overtone crystals (such as those 
supplied by Messrs Cathodeon), a V.H.F. 
transistor will be required in most cases. 
The I.F. amplifier is conventional ex­
cept for the band-pass coupling between 
the mixer and the first I.F. stage. In­
creasing the value of the top coupling 
capacitor, will increase sensitivity at the 
expense of selectivity. The detector 
provides simple AGC, and feeds a two 
stage A.F. amplifier whose second stage 
operates as a limiter. The limiter out­
put is then applied to the filter unit 
which can operate almost any number 
of channels. Each channel consists of 
a high Q parallel tuned circuit feeding 
a super-alpha pair of transistors. The 
current rise in the transistors when the 
tuned circuit is energised, operates a 
conventional relay. The normal num­
ber of channels thought to cover most 
requirements is 6, and the printed panel 
will accommodate up to this number. 
For reed operation the receiver is fol­
lowed by a panel consisting of a driver 
and a reed amplifier.

We have started to build a sample kit 
and will publish the construction details 
next month.
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11 Yi#«l Γ  m.S nm  · β SOME suggested new  ATQI m a z in g  superhet spot frequencies
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A lth o u g h  space presses — w e m u st  
sh o w  the tw o  m a in  p roposa ls  so f a r : 
A  by D ave M cQ ue, B  by Jo h n  B leakley . 
W e  w ill pub lish  m o re  in fo rm a tio n  fo r  
a n d  against n e x t m o n th .

Proposal A
Channel No. and Frequency

0 — 26.970 
3 _  27.045 
6 — 27.120 
9 — 27.195 

12 — 27.270

1 _  26.995 
4 — 27.070 
7 — 27.120 

10 — 27.220

2 — 27.020 
5 — 27.095 
8 — 27.170 

11 — 27.245

IT is clear to any thoughtful individual 
that our presently accepted R.C. con­

test organisation is unduly restrictive if 
not discouraging. To accept, as we have 
done for years, that only one model may 
be flown at a time on a particular air­
field is a restriction peculiar to traditional 
R.C. flying.

But, you may say, we can only judge 
one model at a time—true but does 
everybody go to a rally or other meeting 
to enter the same or even any contest ? 
At present mono, intermediate, multi 
and pylon have to be run consecutively 
how about if they were run concurrently 
together with organised sport flying !

We have available a band of frequen­
cies from 26960 Kc/s to 27280 Kc/s 
which we share with other users e.g. 
diathering, R.F. welding and latterly I 
hear, hospital paging systems. There are 
of course other services including short­
wave broadcasting stations operating on 
adjacent frequencies which can lie within 
the reception bandwidth of a superegen 
Rx. tuned to a Tx. within the band.

If all contestants were required to use 
Superhet Rx and employed current 
commercial models having 3 or 4 I.F. 
tuned sets operating with carrier on a 
channel spacing of 50 Kc/s is more than 
adequate for operation from a common 
site. When two groups are separated by 
say \  mile, so long as any frequency in 
Group A is separated from all frequen­
cies in Group B by more than 20 Kc/s, 
no interference should occur. If, for 
example we divided the band into 13 
channels at 25 Kc/s intervals vis

Multi could use the odd channels 
1, 3, 5, 7, 9.

Mono could use the even channels 
0, 2, 4, and odd 11.

Pylon could use the channels
6, 8, 10, 12.

Note as the multi frequency corres­
pond to the present American frequen­
cies with the exception of 27.255 most 
multi flyers using superhets are already 
on these frequencies.

Now it is an interesting fact that most 
superegen tone Rx. are unaffected by Tx. 
having a modulation depth less than 
around 60 per cent and have little range 
with less than 80 per cent. Superegen 
tone Rx. could be used with tone Tx. 
having Xtals on other than multi and 
pylon frequencies so long as they were 
physically separated from the multi and 
pylon Tx, by \  mile or so and they kept 
their carrier on and keyed tone only. As 
tone superegen Rxs respond to the 
strongest signal only and the nearer and 
hence stronger local carrier prevents 
interference from more distant Txs.
Proposal B (allowing even more channels)
Chan. Freq. Tx Marked Freq. Rx Marked
A 26.965 A /Tx 26.500 A /Rx
B — —

C 26.985 C/Tx 26.520 C/Rx
D
E
F
p

27.005 D /Tx 26.540 D /Tx

27.025 F /T x 26.560 F/R x

H 27.055 H /T x 26.590 H /R x
I — —
J 27.075 J/Tx 26.610 J/R x
K — —
L 27.105 L / T x 26.640 L/Rx
M — —
N
0
P

27.125 N /Tx 26.660 N /R x

27.155 P/Tx 26.690 P/R x
0 — —
R
S
T

27.175 R/Tx 26.710 R/Rx

27.205 T/Tx 26.740 T /R x
u — —
V 27.225 V/Tx 26.760 V /Rx

ΛΛ'ΛΛ'Λ/ν^ννΛ/'ΧννΛ/νΛΛ'Λ/λΧνΛΧν/νΧΧΛ'Λ/ν

I t  sh o u ld  be rem em b e re d  th a t w h a t­
ever freq u en c ies  are adop ted  all m u s t  
stick  to  them . Severa l d iffe re n t sets  
m ea n s u tter  c h a o s l.—Ed.
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Test Report: The ORBIT 10
E D IT O R IA L  REV IEW  

Test figures by J. H. Brunt

Fo r  many years the little black box 
embellished with the name Orbit 

has been looked upon by contest model­
lers as a symbol of reliability. Indeed, 
one sees many such outfits in the trans­
mitter pound and at the club field these 
days.

In keeping with the march of pro­
gress, Orbit have now produced an all 
transistor transmitter of remarkable 
stability and very sensitive reed superhet.

Straight from the box, the outfit 
which came complete with Medco 
power packs sprang into life, every reed 
responding with no pot twiddling and 
each reed gap already set for best drive. 
One rarely sees adjustments being made 
to this equipment, proof that the modu­
lator stability of the transmitter is high.

TRANSMITTER
A simple centre loaded aerial which 

has no provision for (nor needs) tuning, 
balances the case nicely with Nicad 
power pack installed. The Switchcraft 
keys have smooth comfortable action 
and are conveniently and traditionally 
positioned. An edge mounted meter is 
incorporated in the case, giving an in­
dication of R.F. output. We are pleased 
to note from field strength tests, a brief 
check on the oscilloscope and, what 
counts in terms of range, actual field 
tests; that modulation is upward. A 
rare achievement indeed these days. At 
this point, it should be stressed that 
whilst a strong R.F. signal in its un­
modulated state serves to block inter­
ference, upward modulation gives a 
stronger tone signal than would other­
wise be available.

Removing the back of the transmitter 
reveals a very neatly laid out glass 
epoxy printed circuit board with the 
components facing outwards. The lands, 
which are of rectangular pattern and 
generous width, face inwards and are, 
by this configuration, protected against 
accidental short circuits which might 
otherwise be caused by metal objects 
being inadvertently rested on the board. 
There is a retaining plate securing a 
specially made five cell power unit pro-

Superhet Receiver 
and

Transistor Transmitter

duced for Orbit by Gould-National 
Batteries Inc. with a rating of 1.2 
amp/h. This is rechargeable via a 
socket in the front of the transmitter.

Sealed pots are used with one set of 
capacitors on the land side of the board, 
additional capacitors for matching the 
tones to the reed bank are soldered to 
riveted posts on the opposite, outer side, 
making it a simple matter to rematch 
the transmitter to other makes of re­
ceiver. The carrier frequency was changed 
by return of post by the U.K. Service 
Agent, to avoid frequency clashing on 
the local field.
Physical Data

72 in. high, 62 in. wide, 3 in, deep, 
plus 1 in. projection of keys.

Chrome plated, telescopic, centre 
loaded aerial, retracted 181 in., extended 
47 in.

Weight 3 lb. 7 oz. with 6 v. (nominal) 
power pack.

Case 18 s.w.g. folded aluminium, 
anodised black, chrome plated 
escutcheon.

TEST FIGURES
Current

Aerial collapsed 32 mA., aerial ex­
tended 44 mA.

No change in current consumption 
between carrier and the operation of 
any tone or simultaneous operation, in­
dicating an efficient circuit with upward 
modulation on all channels.
Transmitter Tones

Tones correspond almost exactly to 
those on the reed bank. We could 
detect no difference between readings 
obtained from the transmitter and those 
produced by our tone generators when 
we checked the reed bank for maximum 
drive. (Incidentally, the equipment we 
used for this part of the test, is the 
same as that used by Orbit.)
Field Strength

Very high for R.F. power available, 
indicating approximately 100 mW. of 
useable output.
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RECEIVER
The seven transistor circuit employs 

two I.F. stages, has high sensitivity, and 
is temperature compensated. The A.G.C. 
action is very good and it is only pos­
sible to swamp the receiver when the 
transmitter aerial is brought into con­
tact with the receiver aerial. The com­
ponents are neatly laid out on a glass 
epoxy circuit board which is bolted to 
an 18 s.w.g. aluminium chassis. This 
not only affords protection from crashes, 
but improves the reed bank charac­
teristics, by virtue of its mass. The reed 
bank itself is produced by Medco and 
represents an excellent piece of work­
manship.

The reed drive is really hearty and 
the design of the audio amplifier keeps 
the drive constant.
Physical Data

21 in. long, 2s in wide, 1 in. deep.
Black anodised aluminium case.
Weight 5 oz.
Reed connections in pairs of coloured 

wire, i.e., one colour for each servo, it is 
necessary to check which lead is used for 
“push"’ and which for “pull”. The reed 
comb connection is led by a separate 
black lead and a further lead coloured 
green is used for monitoring the re­
ceiver. The 35 in. aerial is coloured to 
suit the frequency colour code.

TEST FIGURES
Figures from test with signal generator:

No Signal 4.5 mA., Carrier 4 mA., 
Tone (650 c.p.s.) 38 mA.

f  I

Left : Orbit superhet receiver with ten chan­
nel Medco reed block and three I.F. cans. 
Above : Component board of Orbit 10 
channel transistor transmitter displaying 
neat workmanship. Printed circuit lands 
show up through epoxy circuit board, dis­
playing rectangular land pattern not used 
on earlier examples. Power pack may be 
seen in bottom of case.

Low Tone (340 c.p.s.) 50 mA., 100: 
per cent sine wave modulation used. 

Currents using transmitter to operate 
receiver:

No Signal 4.5 mA., Carrier 4 mA., 
Tone (650 c.p.s.) 50 mA.

Low Tone (340 c.p.s.) 58 mA. 
Sensitivity approximately 2 μ volts. 

Tone Frequency of Reeds:
Low 340 c.p.s. =  Rudder Left 

370 „ =  „ Right
400 „ =  Aileron Left
430 „ =  „ Right
460 „ =  Motor Low
490 „ =  „ High
530 „ =  Elevator Up
570 „ =  Down
610 „ =  Trim Up
650 „ =  Down

The reeds have obviously been very 
carefully and individually ground to 
attain such accurate spacing.
Selectivity

Bandwidth approximately 8 Kc/s. 
Measured at I.F. frequency (455 

Kc/s).
Complete Equipment Test

The equipment has been flown in a 
“Tauri’? after a preliminary ground range

(Continued on page 564)



562 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

Commercial Developments
B Y  CONSUMER STAFF MEMBER SAMPLES
TONY J NEW
DOWDESWELL

W E kick off this month with a very 
interesting item from Roland Scott 

Ltd., a new multi channel superhet from 
C & S Electronics, Previously, C & S 
have been concerned purely with the 
production of single channel equipment 
and the “Cardinal” is their first venture 
into the multi field.

It is unusual in its use of transfilter 
I.F. stages, an up-to-the-minute develop­
ment dealt with in R.C.M. & E. last 
month. The circuit is all transistor and 
works off 6 volts. Physical size is small, 
only 3 in. x 18 in. x 1 in., components 
packed neatly on the glass epoxy 
printed circuit baseboard, mounting a 
Medco 10 reed bank at one end for an 
all up weight of 31 ozs. There is only 
one tuning control, the main feature of 
this type of receiver, which then tunes 
like an ordinary superegenerative set 
and worked with the first multi trans­
mitter on the same frequency we could 
find. The set is neatly constructed and 
the only fault we could find with it on 
examination was that the green anodised 
case might not stand up to really hard 
prangs and a slightly thicker gauge 
might be beneficial.

The Cardinal can also be supplied 
with a 12 channel reed bank, or a relay, 
the latter version weighing 3 ozs. A 
slightly different version is also pro­
duced, called the Oriole. The circuit 
is virtually the same but supplied with 
a sub-miniature New Haven Electronics 
10 reed bank or relay for a slightly 
smaller case size of 2i in. x 18 in. x 
1 in. Weight, too, has been cut down, 
the single channel version at 2h ozs. 
and the multi version 28 ozs. Instruc­
tions for the Cardinal are commend­
able, including single and ten channel 
wiring diagrams.

C & S are also working on a match­
ing all transistor multi transmitter, one 
of which we examined during our trip 
to the World Radio Control Champion­
ships, but this is not yet available, al­
though Roland Scott indicates a very

PRODUCTS AT HOME & ABROAD

competitive price. Meanwhile, the multi 
channel Cardinal is the only one of 
mentioned items in stock at £27.0.0d., 
a very reasonable price we think.

A visiting Skol-Kits representative 
revealed the fact that this company is 
now distributing Minidrills on an ex­
clusive basis and left a sample No. 8 
version. The Minidrill is a miniature, 
electric motor powered drill working 
off three volt bell batteries (134 
volts), a car battery, or transformer 
unit. The brass chuck accommodates 
any of five different tools provided with 
it, including a drill, burr, buffs and 
brush. For modellers in general this 
little unit has many uses and for R /C 
enthusiasts, it drills holes in printed 
circuit Paxolin as though it were butter. 
Extra tools are available to fit the 
chuck, including extra burrs of various 
shapes, buffs and a tiny circular saw 
which manages -jV in. ply fairly easily. 
Extra tools cost 2/6d., all except the 
circular saw which is 4/-. The electric 
motor has adequate power, although 
impatient people may easily stall it.

Four different Minidrill models are 
available, No. 1 rather like an electric 
torch, accommodating dry batteries in­
side the handle. Price is £1.7.6d. No. 
2 is lighter with extension cable so that 
it can be operated on a 41-6 v. battery. 
This costs £1.17.6d. No, 6, price £3.7.6d., 
is a smaller version of the No. 8 pic­
tured here, price £4.7.6d.

A Minidrill is definitely a useful 
accessory and not merely a gimmick. 
The most effective use we have found 
for it so far is for drilling printed 
circuits.

Useful workshop appliances received 
are a set of 12 Erecto Workshop Boxes 
moulded in coloured polythene. These 
may be used as containers for many of 
the workshop bits and pieces. Size is 
4-J-& in. x 31 in. x 2§ in. and the curved 
fronts prevent small items lodging in 
inaccessible corners. Provision is made 
to hang the boxes on rails or for fixing
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Below, C  & S Cardinal multi superhet receiver. 
Features transfilters and Medco reed block. 
Left, Minidrill No. 8 in action, holing a piece 
of printed circuit Paxolin. Bottom, Minidrill 
and various attachments.

permanently with screws. Ironmongers 
and Do-It-Yourself shops will carry 
these at 18/- per dozen.

A representative from Remcon Elec­
tronics paid us a visit, bringing along 
Remcon kits for the Miniten Transmit­
ter published in R. C. Μ. & E. for July, 
and Multi Gem Receiver published last 
December. Remcon are supplying grey 
anodised aluminium cases ready drilled 
at 35/-. Transmitter section printed circuit 
Hoard, drilled, with valve bases mounted

costs 15/6d. and the tone circuit board 
is 12/6d. A matched pair of 1.5 H. 
pot cores, ready wound are 50/- and 
27 Mc/s overtone crystal costs 30/-. 
Other necessary items are biased off 
lever switches at 9/9d., on-off switches 
at 9/- and telescopic aerial with coaxial 
plug and socket, price £1.7.0d. Other 
components are supplied by H. L. Smith 
& Co. Ltd., 287 Edgware Road, London, 
W.2, and intending constructors should 
study advertisements for prices.
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For the limited purse multi enthusiast Matching it is the Multi Gem receiver,
the Miniten is a stable and inexpensive with new case size 3 in. x 2 in. x 1 in.
ten channel transmitter, bi-simultaneous obtainable from Remcon for only
at that, and costs no more than £15.0.0d. £4.17.0d. per kit.
VVΛΛ*Λ/V<Λ/\XV/VΛΛX\Λ*Λ/^^Λ/VΛAΛΛXVΛ'Λ/\*Λ/\XVVΛ/VΛ/VΛΛ'Λ/VΛΛ<Λ/^X^A'Λ/^X\/VX\/\X\y\✓ \/V■',

ORBIT TEST REPORT
(iContinued from page 561)

check. A maximum ground range check 
was then carried out but unfortunately 
we were unable to carry the check 
any further than the 1.320 yards (I 
mile) where we ran out of airfield.

Whilst no extensive claims are made 
by the manufacturer, it may be said that 
this is a craftsman’s item. Manufac­
turer: Orbit Electronics Inc., 11612 
Anabel Avenue, Garden Grove, Cali­

fornia, U.S.A. Official British Servicing 
carried out by: M. Franklin, 98 Gras­
mere Street, Leicester. Price $118.50 
for Transmitter, $29.95 for Power Pack 
and Charger, $89.95 for Receiver or 
$114.90 for Receiver plus Power Pack 
and Charger complete (same power pack 
also supplies servos). British prices: 
Tx, £56.0.0d.; Rx, £44.0.0d.; Tx plus 
power pack and Rx, £104.0.0d.

Chargers are normally supplied for 
110 volts A.C., we understand that 230 
volts A.C. versions are obtainable on 
request.
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World R/C Championships
(Continued from page 543)

So a few flights later, out came Bosch 
with his Telecont equipped shoulder 
wing model weighing nine pounds. From 
start to finish it was a beautiful flight 
and quite the best we have witnessed 
personally. When the score was posted, 
there were loud cheers from the German 
spectators for Bosch during his flight, and 
again when his score was announced; 
1,968 points, the highest of the meeting. 
He had very nearly won the champion­
ship outright, an extra 25 points would 
have sealed it.

A fly-off would therefore decide the 
holder of the cup. The flip of a coin 
sent Ralph Brooke out first once more, 
to perform beautifully for 1,928 points.

Bosch failed to tailslide. dumb-belled 
his horizontal eights and did not inter­
sect the overhead eight accurately. The 
spin was good and the landing approach 
beautifully square, but was enough for 
only 1,856.

Brooke and Bosch were equal world 
champions then, while to Ralph went 
the honour of holding the King of the 
Belgians Cup. Behind Bosch in the 
individual placings came Ed. Kazmirski 
in third position. Louis of Belgium 
was fourth and Jerry Nelson was now 
up to fifth place. Culverwell had now 
dropped to sixth place, pushing Frank 
Van den Bergh down a peg to number 
seven. Teuwen and Marot were eighth 
and ninth respectively and Harold Tom 
from Canada had climbed to tenth place.

The team award went to U.S.A. with 
all three fliers in the first five, followed 
by Belgium. The South Africans were 
third and the Canadians fourth, while 
Great Britain, twice winners of the 
award were down in seventh place.

So ended the Third World Radio 
Control Championships contested by 
fifteen teams with temperaments rang­
ing from the quiet purposefulness of the 
Canadians and the dignity of the Italians, 
to the boisterous French, notably the 
crazy Major Plessier, who provided 
many of the laughs.

]iin!!!l£11[![il![!!]l!!ll[|[IF!!l!i!!i!!l!iiUiilllli!llillii!l!ll!!ll!llli!!I!l!iiilil!ll!i:iil!lllll!!lliil:i]!lil!lll!imi!l!I'!IIIIIII!l!Illllllil!llli!!i[

Better Super-regen Rxs
(Continued from page 554)

Impulse Interference
This should not be a great problem 

with any super-regen circuit, but where 
excessive sparking of contacts occurs it 
is advisable to take precautions, particu­
larly when tone modulation is employed.
Radiation Interference

Radiation of interference by the 
super-regen detector, even though lower 
with a transistor than a valve, can still 
cause trouble when two receivers are 
operated in close proximity to each 
other (this applies even more to boats 
than aircraft). However, the answer is 
quite simple and the extra drain on the 
battery—approx. 1 mA. is sufficient to 
supply an R.F. Amplifier/Buffer stage— 
is well worthwhile. Of course, it is 
necessary to screen the detector stage, 
and the coupling to the detector from 
the R.F. stage should be kept to a 
minimum, a 1-3 pf capacitor being suf­
ficient, this coupling is best varied to

achieve optimum results. A suitable
coupling capacitor may be made by 
twisting two short lengths of P.V.C. 
covered wire together.

Apart from practically eliminating any 
radiation, the addition of an R.F. stage 
gives an appreciable increase in sensi­
tivity and range, further it also helps 
improve detector stability, as any varia­
tion affecting the aerial and hence the 
detector is now isolated. The circuit
given in Fig. 3 is quite conventional and 
no trouble should be experienced in 
employing it. The only item requiring 
care is the adjustment of the coupling.

The addition of an R.F. stage to a 
monitor can also help make the monitor 
safe to use while flying is in progress.

W IGAN AND DISTRICT MINING AND 
TECHNICAL COLLEGE — Physics Dept. 
ELEMENTARY RADIO & RADIO CONTROL

A short course on the above topics will be 
held during the 1963-64 session, and will in­
clude practical applications. Further informa­
tion may be obtained on application to the 
Head of the Physics Department.

E. C. SMITH, Principal.
November 1963
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CLASSIFIED ADVERTISEMENTS
CASES, chassis, panels, ANYTHING in metal;

send your drawings for quote. Stove 
enamelled, hammcrtone, or plain, in any colour. 
Moss Watson, 40 Mount Pleasant Street, Oldham, 
Lancs. (Main 9400).

SINGLE channel Transmitter, 4 transistor re­
ceiver, escapement, etc. As new, £6.10.0d. 

D. Thomas, 50 Gypsy Lane, Marton, Middlesbrough.

Ac c u m u l a t o r s  : n v  4 a h  (4 in. x 4 in.
x 4.25 in.) 4 lbs. at 15/6d. Solder Electrician 

13 SWG at 7/6d. per lb. Torque wrenches
(U.S.A.) 60-060 lbs/inch l  in. sq. drive in metal 
box at 27/6d. Pocket Voltmeters DC 0-15/0-250 
V c/w test prods, 15/-. Britool Socket sets 
in. sq. drive 0-8 BA c/w one short, one long 
extension, flexible drive, sliding ‘T’ bar, socket 
handle in metal box, 27/6d. S.A.E. for Tool 
list please, retail open all week. Α.Τ.Μ. Co. Ltd., 
142 Camberwell Road, London, SE.5. RODney 
7209.

FIELD STRENGTH INDICATOR
(w ith audible output 

for tone checks.) 
Sensitive 200 μ Α  meter.
5 Switched wavebands.
Calibrated for 27 mcs. 75/- W ~
Uncalibrated version 69/6 ^ λ Φ  ■

TELERADIO
London, N .8 and Waltham Cross

B. C U T T R IS S  & S O N S
49-51 Cleveland St., Doncaster

Radio Control Specialists 

CALL AND SEE OUR SHOP. Tel. 2524

PRECISION STEERING
FOR SALE : Home built Tx and Rx to Mini- 

Rep. circuit in perfect working order, both 
neatly cose. £8.0.0d. Ground based tone (mou- 
lator) Tx with 3 channel control box telescopic 
aerial. £3.10.0d. Wanted : October 1960,
R.C.M. & E., 3 /- . R. Stewart, 3 Edson Road, 
Hr. Grumpsall, Manchester 8.

"I O  CHANNEL R.C.S. superhet Rx and Tx Xtal 
- l ^  26.995, as new, £30. Phone daytime Erding- 
ton 6646. Birmingham.

ADMIRALS BARGE (33 in.) almost complete 
with engine and steering mechanism, also 

enthusiast’s entire component box consisting relays, 
valves, switches, gears, condensers and resistors, 
etc. Bargain £10.12.6d. to clear. WILKS, 
TWEMLOW, LLANASA, FLINTSHIRE.

WANTED : Channel Island Special 10 c.c.
o.h.v. engine marine or air cooled. 

Bradbury, 30 Parkfield Road, Manchester 22.

reflex camera var. speed cpl., expos. 
Ι Π . I l l ·  meter, power zoom, etc. Leather 

case and makers cartons, cost £94. Exchange for 
10 ch. Tx and Rx. B. Cramp, 111, Fulwell Road, 
Sunderland, Co. Durham.

EVENING CLASS in Radio Control Modelling, 
including practical work. Tuesdays 7-9.30 

p.m., starting immediately at East Ham Technical 
College, High Street South, E.6.

QUARTZ CRYSTALS 27 Mc/s. 
S U B M IN IA T U R E  TYPE 2M M

—

2 7 - 0 0

4= Flexible le a d s ^ ,^ ^

π
|  0-43CP

U i
I - ------ 0-515-— - 1  —-0 -I7 0 V

Single crystals 30/. each or available as 
matched pairs Tx. & Rx. for 465 Kc/s. I.F. 

at £3/10/0 per pair post free.

C A T H O D E O N  CRY STALS  LTD.
L IN T O N  C A M B R ID G E

(iContinued from page 555)
wise direction. A negative potential will 
move it the other way. So, if the wiper 
is resting on the contacts as shown in 
Fig. 1, and the steering wheel on the 
transmitter is turned in a clockwise 
direction, tones 1.2.3. will be sent, relays 
will operate in the same order and posi­
tive potentials will be connected to the 
left hand bank of contacts in a clock­
wise direction one after the other. The 
servo motor, wiper arm and, of course, 
the rudder, following in step. The 
negative potential applied by each relay 
to the right hand bank of contacts, can 
be ignored at this stage, as it will only 
be applied to contacts other than the 
one on which the wiper arm is resting.

If the steering wheel is now turned 
in the other direction, relays will oper­
ate in the order 3.2.1.3.2.1. etc. This 
time, negative potentials applied to the 
right hand contacts will drive the servo, 
etc., in an anti-clockwise direction.

It can be seen from the foregoing, 
that the rudder follows every movement 
of the steering wheel just as if there 
existed a physical link between them. A 
great advantage of this system is that, 
if by any chance the steering wheel is 
operated so fast that the relays cannot 
follow, the receiver servo automatically 
synchronises with the wheel next time 
round.

For those of you who have already 
noticed that a tone is continuously being 
transmitted, it is used in my case in a 
“failsafe'’ circuit. If not required, it 
could be cut out by a press button re­
leased between steering operations.



F. A . & F. A L L E N  LTD.
★  Radio Control Specia lists ★

Now in Stock:

The New GRUNDIG 2-Channel - 
Crystal Controlled Tone Transmitter

£19.10.0
Size 5h” x 3i>" x l i "  and requires only 
two 6 volt batteries, making an extremely 
compact, hand held unit.
GRUNDIG TONE RECEIVER £8.15.0 
2 TONE FILTER UNIT £8.15.0
Features Plugin Units— Novices

BELLAMATIC II DUOMATIC
(Aircraft) ; (Boats)

£5.12.6 £5.5.0
A lso  in S to ck  —  GRUNDIG 8 CHANNEL SIMUL

FU LL  RANG E  O F M A C G R EG O R  A N D  T R A N SM IT T E R    £31.10.0
G R A U P N ER  KITS A V A IL A B L E  RECEIVER .......................... £8.15.0

*  FR EQ U EN C Y  C H E C K  SERV ICE *  FILTER U N IT S  ( 4 )  at ... £8.15.0

MODEL CENTRE 2 DICKENS LANE, POYNTON, 
CHESHIRE. Tel.: Poynton 4377

DIECAST INSTRUMENT BOXES
An addition to the three existing Diecast Boxes 
is the Cat. No. 903, illustrated above. This 
has dimensions of approximately 7h in. x 4h 
in. x 3 in. deep—the increased depth is a 
notable feature. The box is cast in aluminium, 
thus saving considerable weight and, as with 
the others, is complete with a close-fitting 
flanged lid. Natural finish. 16/8. Data sheet 
on request.
No. 896. 41 x 21 x 1 in. 6/8 
No. 650. 4Ti  x 3} x 2 in. 9/6 
No. 845. 71 x 4T\  x 2 in. 14/8

Write the M anufacturers :

STRATTON & Co. Lid.
B I R M I N G H A M  31

C R O F T F IL M  L IM IT E D
62 CHURCH STREET, PRESTON

Tel.: PRESTO N  3708
Relays
S IE M EN S  300 ohm, 3-12 v o l t .......... 2 6 7 -
S IEM EN S  5800 ohm, 6-50 volt ... 2 6 / -
R IP M A X  High speed, lightweight ... 2 4 / -
R IP M A X  High speed, Heavy duty ... 22/6
Κ Α Κ Ο  300 ohm, 6-12 volt .......... 2 0 / -
G R U N E R  300 ohm, 6-12 v o l t .......... 2 4 7 -
Plastic covered Stranded W ire

20 assorted colours 36 ft. reel, 2/6 
Miniature Plastic covered Stranded W ire

11 assorted colours 50 yd. reel, 7/6
Also Solid Core.

Electric Motors, Marx 
Milliperm ... 17/9 
Microperm ... 17/9 
Microperm 1-3

g e a r ............27/6
Indoperm Re­

verse switch 27/6 
Jap Motors 
No. 01 ... 3/9
No. 0 ......... 4/4
No. 1   5/1
No. 1.5 ... 6 7 -
No. 2 .........  6/8
Perforated Sheet 
Miniature Perforated Sheet 
Turret Tags. Standard and Miniature for above. 
Enamelled W ire, Cotton covered W ire, Litz 

W ire.
D E A C  Cells
225, 1.2 volt ... 4/6 450, 1.2 volt ... 6/10
225, 3.6 volt ... 15/6 450, 7.2 volt ... 5 0 / -

Monoperm Re.
verse switch 17/9 

Decaperm ... 4 5 / -  
Hectoperm ... 5 2 / - 
Monoperm

5-speed ... 27/6

No. 3 ..........  7/9
No. 4 ............ 15/6
No. 5 ............31/4
Mighty Midget 13/8



A N N O  U N C E M E N  Τ
W e have great pleasure in

announcing the opening of the

"EUROPEAN ORBIT 
SERVICE CENTER'Iff

Also in the near future we shall be able to 
service the g r e a t e s t  e q u i p m e n t  a v a i l a b l e

11 THE ORBIT PROPORTIONAL11

★
All enquiries to :

★

After eight months' train­
ing under the personal 
guidance of Bob Dunham 
Maurice Franklin is now 
in a position to offer a 
first class servicing of all 
Orbit Equipment.

All parts fitted will be 
genuine Orbit.

M . FR A N K LIN 98 GRASMERE ST., LEICESTER

Announcing the new

T R A N SIM A T IC
SERVO AMPLIFIER

See page 480 October issue

★
Pack comprises driPed P.C. and in­
sulator board, six matched transistors, 
sub. min. components, coloured wire 
and full instructions. Amplifier fits 
inside Duramite Case. Colour Code 
and Polarity matches the Transmice 
system. Price 60/-
And now the new miniaturised :—

M U LT IG EM  2-10 Rx.
uses any 3-5K ohm reed bank. All 
parts to build this popular Rx— with 
full instructions. Price 97/-
Size 3" x 2" x 1". 3 oz. complete.

Includes ready wound coils, 
enamelled case, etc.

C W O  —  Post free.

★
R E M CO N  E L E C T R O X IC §
4 LOWDEN ROAD, SOUTHALL, 

M ID D LE SE X

Size :
x I f "  x i " .  

W e igh t: 1-ounce.

AEROTONE A
“BEST
BUY”

A  N E W  and IM P R O V E D  version of 
Tommy Ives’ well-known valve-transistor 
RELAYLESS RECEIVER. Suits all single- 
channel escapements and operates off 
smallest hearing aid batteries. Valve 
detector stage for absolute reliability, plus 
transistor amplification. A  genuine V A LU E - 

FO R -M O N E Y  fin-SP E C IF IC A T IO N  :
Output Current :

1 amp. Max.
Operating voltages: 

224 volts at 15 
m/a, U  volts 
at 25 m/a.

ished, tested and 
fully guaranteed 
miniature receiver 
manufactured by
MACGREGOR.

Sole Distributors
price

£ 6 .1 9 .6
Inc’uding Ρ.Ϊ.

RIPMAX Ltd.
Models & Accessories 

80 H IG H G A TE  RO A D , 
L O N D O N , N .W .5



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

Telephone: PROspect 9375

Gemini Relay
Quadratone Relay 
Sextone Relay
Climax Servomite 
Climax Musclemite 
Climax Unimite

£19. 7. 1 
£35. 0. 8 
£38.11.10 
£2.19. 1 
£4.11. 5 
£3. 2. 4

Trans’ised Servomite £7.16. 9 
Trans’ised Musclemite £8.18. 1

R.E.P. PACKAGED EQUIPMENT
Q U A D R A T O N E  RELAYLESS £48/13/9

Complete with 2 Musclemite 
Transistorised Servos

SE X T O N E  RELAYLESS £60/5/4
Complete with 3 Musclemite 

Transistorised Servos 
O C T O N E  S IM  RELAYLESS 

Complete with 4 Musclemite 
Transistorised Servos £80.3.1

D E K A T O N E  S IM  RELAYLESS £93/16/3
Complete with 5 Musclemite 

Transistorised Servos

10-REED U N IT

W ith moulded - in 
gold-plated reeds. 
Available in 160 or 
4000 ohm coil. 

Price only 50/-.

★  B O A T  K ITS

Esso Berlin 3 3 " 79/6 
Graf Zeppelin 4 2 "

135/-
Constellation 2 5 "

72/6
Marlin 36 in. 82/8 
Sea Queen 116/8 
Vosper A.S.R. 66/7 
Merc. Maycraft

132/6
Sea Commander 70/- 
Coral Ranger 73/6 
Coral Princess 45/- 
Coral Nymph 67/6 
3 4 " Patrol Boat

117/-

*  M A R IN E  
EN G IN ES

Sea Otter £8.10.0 
Sea Gull £4.4.0 
Frog 3.49 R/C

£5.19.6 
M.G. Heron £3.11.0

V IX T R IC  H U LLS 
(F IB R EG LA SS )

P iranaM k. Ill 79/6 
Bonito 4 2 "  9 0 / -
Ripmax F/G Hull 59/6

M IN IA T U R E  RELAY
i  oz. with palladium 
silver contacts. Coil 
resistances 75, 250 
and 3000 ohms. 28/-

*  R/C A IR C R A FT
KK  Super 60 107/- 
Veron Viscount

115/-
99/6 
79/6 
36/-
25/3 

1 17/9 
63/6

45/6 
117/6 
78/6 

29/11 
99/6

Boikov/ Jnr. 59/6

★  A IR C R A FT  
EN G IN ES

Merco 49 £11.19.8
Frog 3.49 R/C

£4.16.0
Webra 3.5cc. R/C 

£6.15.1
Webra 1.5cc. R/C 

£4.4.1

A ER IA LS
3 ft. Telescopic with

socket 16/6
4 ft. Telescopic with­

out socket 18/6
Centre Loaded 22/6

,, Skylane 
Robot

Merc. Galahad 
Merc. Matador 
Frog Jackdaw 
Tipsey Nipper 
Graupner Kits 
Amigo 
Satellit
Piper Tripacer 
Topsy 
PiaRgio

R A D IO  C O M P O N E N T S  O F A L L  TYPES
Valves, Condensers, Resistors, Telescopic 
Aerials, Transistors, Transformers, Switches, 

Pot Cores, Crystals, etc., etc.
Standard or Miniaturised.

H.P. available on orders over £15. 
Overseas readers please note that all goods 

are sent P.T. free.

W e  operate a by-return 24 hour mail order 
service.

W W A R W A O G A T E
U = A a d i o  C o .

H.R.C.2. D.C. CONVERTER
KIT now only £4 

all parts sold separately 
TRANSFORMER £1

Printed Circuit Board 6/6d.
Pair GET114 13/- 8Mfd l/6d. 
Four Rectifiers 36/- Wire 3d. 
Three Resistors \  watt. l/3d. 

Slide Resistor 2/-

A II Com ponents for
THE “HILL” TRANSMITTER 
THE “HILL” CW  RECEIVER 
THE “HILL” TONE GENERATOR 
THE “UK” TONE RECEIVER 
MODS. FOR “UK” RELAYLESS 
ALL MACGREGOR KITS & SPARES

Send S.A.E. for Lists 
16 REGENT PARADE, HARROGATE 

Phone : 4468

C RYSTALS Miniature
27 Mcs. Band. 6.815 Mcs. with holder. 
8/6d. post 1/-.

S IG M A  RELAYS
5,000 ohms coil, single pole change-over con­
tacts. W eight 34 ozs. Price 10/6, postage 1/-.

METERS. 5 M.A. 2 in. round, 17/6; 50 M.A. 
ditto, 15/-; pp. 1/3.
POT CO RES
Miniature G.E.C. with bobbin. dia., j "
deep, weight 4- oz. Recommended for filter 
circuits, etc. Recently described, September 
issue. Unwound 5/9 post 1/-.* wound to 
customers requirements 15/9 post 1/-. 
S IE M EN S  H IG H -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/-.
12v. 8 A.H. A C C U M U LA T O R S
6"  x 5 j "  x  34". W eight 9 lb. 40/-. P&P 
4/-. All above new Government surplus accu­
mulators but we do not offer any guarantee 
as to their life.
M O T O R S  new and boxed— Square type D.E. 
shaft. 5U .2710/05, 15/6. P&P 1/9. 
C O N N E C T IN G  W IR E , fine flexible, 8 dif­
ferent colours, 2d. per yd. or 2/6 for 2 yds. 
of each colour. P&P 9d.

C A T A LO G U E  No. 15 2/6d. post free.

ΠΜΛΑ)}
Phone

BRIGHTON
65806 S K

93 NORTH ROAD
BRIGHTONS US S EX  .

EX GOVT ELECTRICAL SURPLUS



★  MAIL· O R D E R  S P E C IA L IS T S  F O R  IT  Y E A R S  ★
—  R/C MODELER —

The new American monthly magazine 
devoted entirely to R/C modelling. 
W orld  wide coverage. Feature articles 
and plans by the greatest names in R/C, 
including Bob Dunham, Hal DeBolt, 
Phil Kraft, Jerry Nelson and other experts. 
Equipment reviews —  Contest coverage. 

A  must for all R/C  modellers.
Send 4/- for sample copy. 

Yearly subscription 48/- —  y year 24/- 
W e  are sole distributors for G.B.

O rb it 10 A ll transistor Superhet £100
F & M Midas/Matador Superhet £89.7.0 
Grundig 8 Tx, Rx & Filters £80
R.C.S. 12 Channel Superhet Unit £88
R.C.S. 6 Channel Tx & Rx £48
R.C.S. Guidance System Tx & Rx £18.18.0 
Add Harness and Actuator £3.5.0
C & S “ Honey Bee” y oz. Rx £7.18.0
C & S  “ Finch” Rx. Dual Output £9.18.0 
C  & S “ Falcon” Xtal Tone Tx £10.10.0 
C & S  “ Pulsitran” Electronic Pulser £8.15.0 
C & S  “Septalette” Pulse Actuator £2.15.0 
C & S  “ O riole” Superhet Rx £19
C & S  “ Cardinal 10” Superhet Rx £27
R.E.P. “ Gemini” Relay Unit £19.7.0
R.E.P. “ Gemini” Relayless Unit £18.14.0 
MacGregor “ Minimac” Rx £8.19.6
MacGregor Tone Tx £8.19.6
MacGregor Tone Xtal Tx £10.19.6

ROLAND SCO n LTD.

W E  OFFER  PART E XC H A N G E  O N  E N G IN ES  
A N D  R A D IO  C O N T R O L  U N IT S

Bonner Duramite Multi Servos 104/-
Bonner Transmite Multi Servos 220/-
Bonner Transmite Trim Servos 200/-
R.C.S. Transistor Multi Servo 190/-
Elmic Commander S/C  Actuator 59/2
Elmic Corporal S/C  Actuator 47/2
Climax Unimite S/C  Servo 61/7
Graupner Servo-auto-Matic 63/-
Goldberg “ Falcon” 5 6 " Multi Trainer 95/- 
Gremlin “ Lancer” 4 9 "  Rudder Only 99/6 
Gremlin “ Navigator” 5 4 " Multi 120/-
A M  15 R/C l.5c.c. Diesel 75/9
Fox 15x R/C 2.5c.c. Glow 95/-
O.S. 19 R/C 3.2c.c. Glow 158/6
Veco 19 R/C 3.2c.c. Glow 135/-
Merco 35 R/C 6c.c. Glow 152/6
Merco 49 R/C 8c.c. Glow 239/6
Brake Wheels 2 \ "  or 3 * "  Pair 70/-
Steerable Nose Wheel Units 37/6
Modellers’ Nylon in blue, yellow, white and 

red. The best. sq. yd. 6 /-
Clunk Tanks : loz. 5/3; 2 oz. 5/5; 4 oz.

6/6 ; 6 oz. 7/6; 8 oz. 10/6.
Tornado 12 " x 5 "  & 12" x 6"  Props 11/3 
Tornado 9 "  x 6"  3 bladed Props 11/3
Krick Universal Charger, D E A C ’s etc. 60/- 

—  A LL  D EAC  PACKS IN  STO CK  —  
N EW S LETTER A N D  LISTS O N  REQUEST. 
H.P. A V A ILA B LE  O N  O R D E R S  O VER  £10. 

A LL  O R D ER S  O VER  40/- POST FREE 
O VERSEAS O R D E R S  SEN T  T A X  FREE

R A D IO  147 DERBY ST„ BOLTON 
C O N T R O L  Phont i 27097 A N Y  T IM E

D O  Y O U  get the most out of 
your transmitter ? To do this 
you need an aerial over 10 yards 
long !

ΛΛΑ
THE T E LER A D IO  model CLV54 
whip antenna reduces this to a 
reasonable length and provides 
current and voltage displacement 
in the best compromise manner.

Δ Δ Δ

EACH  O N E  tested to provide at 
least 3 times gain over standard 
whip.

Δ Λ Λ

H EA V ILY  chrome plated, closed 
8", fully extended 54 ".

A  ̂Δ

N O W  O N L Y  £2 including socket 
(p.p. 9d.)

Teleradio Company
Mail Order

18 TURNPIKE LANE, 
LONDON, N.8

(Bow  1130) 
and

64 H IG H  ST., W A L T H A M  CRO SS

r  λ
RADIO CONTROL COMPONENTS
W ire  18-26 s.w.g. 2/6. 30/32 s.w.g. 3/-.
A lso  self fluxed Litz,
Silver wire for reeds ... ... ft. 5 0

LA I Pot cores £1. W ound 2.5H 29/6 
Core formers for PA Coils | " 2 0
Also and f "  .............  each 1 6
Mullard Miniature potentiometers :

IK , 2K, 5K, 5 0 K .............  each 3 6
Miniature electrolytics : .5 μΡ to

250 μΡ ................................... 2 3
Miniature ceramics : 5 pf to .01 ... 9
Silver Mica : 5 pf - 005 μΡ ... 1 6
On/off toggle switches ... ...2 3
2 pole Centre biased tone switches

10/6 and 12/6
Book on Transistor circuits ... ... 7 6
Semi Conductor manual with compre­

hensive list of all modern transistors 15 0
Data on y watt Tx ... ... ... 7 6
Printed circuit board :

Standard 6"  x 6"  3/-. De Luxe 12/
Printed circuit Kit with instructions 15 0

Transistors :
0 0 7 0  5/- AF117 5/- X A 1 0 2  (O C 4 5 )  2/- 

Power transistors from 1 to 5 watt £ l-£ 3  ea. 
A ll others at list prices.

Complete equipment in stock from leading 
makers. Some secondhand sets always in stock. 
Also radio D.F. receivers and communication 
sets from £25. Details on request.
Please add postage.
12 page illustrated catalogue— 6d. post free.

V __________________________________________ J



GEMINI
f
I

The new GEMINI is a single 
channel system enabling two 
models to operate at the same 

time
φ  6 Transistor Transmitter 
φ Push-pull Output
#  Crystal Controlled
#  “High” or “Low” Tone 

enabling simultaneous operation 
of two models

BEME TELECOMMUNICATIONS LTD, 
REP DIVISION

24 Upper Brook Street, London, W.I
Tel.: HYDe Park 2291

A new motorised 
se le c tiv e  c o m ­
pound servo to 
operate from

RELAYLESS
RECEIVERS

φ  This servo incorporates a transistorised 
circuit which enables it to operate from 
relayless receiverr.

Q  Only a single battery is required to 
operate both servo, and the secondary 
unit, which may be rubber driven or 
motorised.

φ  N o  current passes through servo in, left, 
right or neutral positions.

Q  Completely enclosed contact surfaces.
Φ  Operates from 4.8-6 volts, wt. 1 j  ozs.

PRICE £4.15.0d.
φ  Used with Modelectric receiver and 

motorised actuator will give low con­
sumption, lightweight system.

MODELECTRIC, 2 Hanover Gardens,
London, S .E . ll

Bumper Issue!
December edition of

AEROMODELLER
carries a special variety of 
features which will interest all 
"R .C .M . &  E." readers . . . 
including :

FULL SIZE PLANS
for 42 inch span 'PAL JO EY ' 
an ideal single-channel 
sportster for .8-1 c.c. 
designed by Bill Winter

Order N o w !

On sale November 15th

2/ 6° ·

M ad e  a n d  p r in te d  in  G re a t B r i t a in  b y  B le tc h le y  P r in te r s  L td . ,  C e n tra l  G a rd e n s , B le tc h le y , B u ck s , 
fo r  th e  p ro p r ie to r s ,  M odel A e ro n a u tic a l  P re s s  L td .,  38 C la re n d o n  R o a d , W a tfo rd , H e r ts .  
P u b lis h e d  b y  T h e  A rg u s  P re s s  L td . ,  2 3 /2 7  T u d o r  S tr e e t ,  L o n d o n , E .C .4 , to  w h o m  a ll t r a d e  
e n q u ir ie s  sh o u ld  be a d d re s s e d . R e g is te re d  a t  th e  G .P .O . fo r  t r a n s m is s io n  b y  C a n a d ia n  M a g a z in e  P o s t .



U.S.A.: P O LK S  M O D E L  H O B8 IES,
314 Fifth Avenue,
N «w  York, I, N . r .

C A N A D A :  G. B O O K  A CO.,
45 W ingcld  Avenue, 
Toronto |$, Οητ.

N . Z E A L A N D :  B U R T O N  B R A tL SFO R D  
261 Willi* S tm t, 
Wellington. C .i,

A U S T R A L IA :  P A U L  G R O S M A N N  ?tf.
16a T in t ·™  Road, 
Aihf.eld N.S.W .

S. A F R IC A :  PH IL  de B R U Y N
8S Pritchard Street,. 
Johannesburg.

H O N G  K O N G :  R A D A R  C O : LTD.,
2  Observatory Roa4 
Kowloon H.K.

other G rau b n e r Agen ts includeU.K. DISTRIBUTORS

T t f p A f a x LTD
MODELS & ACCESSORIES

80 HIGHGATE RD, LONDON, N.W .5

E n w p n e r

CONSUL
Fuselage, wings, tail 
C O M PLETELY  F IN ISH ED  
ready to assemble in 
skin-hardened foam plas­
tic·—  ready bent wire 
parts, wheels, transfers, 
etc., etc. A  wonderful 
flyer for RUDDER. O N L Y  
(single- o r two-channel 
rad io ).
DE LU X E  

K IT £4.12.0
an d ............

motors 
up to 2.5c.c

RADIO SETS TO MATCH!
The very latest in radio control units, fully transistorised to use low 
cost batteries and featuring PLUG TOGETHER IN STALLA TIO N  — no 
soldering, no fuss —  no wrong connections, and what a time-saver! 
This is the ultimate in R /C  —  simplicity, reliability and complete 
control. 2-6 Channels, plus simultaneous operation on 6 or 8 Channels.

2 -CH AN N EL TRAN SM ITTER 4- A N D  S IM U L  8 -CH A N N EL  TX's

Pre-tuned, crystal 
controlled. Am az­
ing range and 
stability. Grun- 
dig’s very latest!

Size: 5 i * 3 i x H "  
Weight; 16 ozs. 
Battery: 12v,

{ DEAC) 
£19.10.0

Neat in appearance 
and outstanding in 
performance! A ll- 
transistor.
Size; 8 x 5} x 2".

2- TO 8-CHANNEL RECEIVERS
Fuliy transistorised tone receiver with plug-on 

2-channe! filter units, giving up to 8 
channels. Size (each unit) 
2 | "  x  j "  x  3".  W eight 
1 ounce.
Receiver .......... £8.15.0
Filter units ... £8.15.0
(2 channels each).

5 0 " tele, aerial, 
4-Channel £31.10.0 
8-Channel £39.10.0 
Converter (adapts 
4- to Si mu I 8-Ch.)

£10.15.0

MATCHING SERVOS
Graupner servos are ready 
wired to plugs matching the 
Grundig receiver units —  just 
plug in ready to operate ! 
Bellamatic II (2 -4v .) £5.12.6 
Self - centering servo for 

rudder, elevator, ailerons. 
Duomatic (6 volts) £5.12.6 
Very powerful, self-centering 

for rudder, elevator, etc. 
ServoAUTOm atic ( 2-4y ) £3.5.0 
Progressive servo for engine 

speed or trim.
R/C ACCESSORIES
Your radio installation prob­
lems are made easy with 
specially matching accessories.

Here are just a few.
•  W IR IN G  HARNESS for 

Grundig —  leads, switch 
ready wired with plug con­
nections for batteries and 
receiver. Price 22/6

©  CO N TRO L LIN KAGES —  
plastic 2/11, metal 4/3, 
extension tubes 2/4. Con­
trol horns (nylon) 2/3,

SEE THEM AT YOUR MODEL SHOP!

KITS FOR R/C !
Here are just a few of the 
many wonderful CO M PLETE 
de luxe kits in the G R A U P ­
N ER  range.
CARAVELLE £8.19.6
7 1 " span ‘multi’ aeroplane 

KADETTE (4 6 " span) 50/- 
High-wing cabin monoplane 

W EIH E  50 (7 2 " span) 72/-
Scaie sailplane

F ILO U  (5 0 " span) 46/-
Auxiliary sailplane 

A M IG O  (7 0 " span) 48/- 
Contest type glider 

TOPSY (3 2 " spa-i) 31/6 
Lightweight cabin monoplane 

SATELLIT ( 48" span) 117/6 
R/C  trainer 

16 PAGE
BOOKLET
describes
and
illustrates 
the full 
Graupner 
range of 
kits and 
accessories. 
A T
Y O U R
M O D EL
SH O P

laifiitnil III! It II

K0DEL PUHES 
PRfCc AMD BOATS

8* “


