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" The Fabulous
> SCHUCO
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BERG FALKE

World record holder in CAN BE FLOWN
1959 with over 3 hours WITH AUXILIARY

i ,‘ using Metz R/C Eamly ENGINE
st built, 90 ins. span.
SEND FOR SCHUCO/ 56 'Ia 6
METZ BROCHURE 1/6
* METZ R/C * * R/C ENGINES % Y R/C PLANE KITS *

" : Merco 35 Multi é6c.c. 152/— : ;

Mecatron’ Universal Tx. for ] Orion Multi 5-10cc. 230/~
single or  3-channel with  Yeco 19 Multi 3.2cc. 170/—  white Cloud 3-5cc. 125 /-
adaptor. £16.18.6  Jornado Twin Scc.  232/-  §mog Hog 5-10c.c. 250/
Hand held adaptor. #£2.15.0  Taplin Twin 7c.c. 170/=  Ayster 1.5-2.5cc. 67/6
““Mecatron’’ Rx. single. AM. 15 Multi 1.5c.c. 70/8 1 "10p 2.5_5cc. 109/6

£13.13.6 AM. 10 Multi lc.c. . 69/8 Junior 60 2.5-5cc. 53,_
Adaptor plugs in to convert O.5. Max Il 15 Mulei 145/8 Super 60 2.5-5cc. 97/6

to 3-channel. £12.3.0 ©.5. Max 111 35 Mulei. 158/4 Galahad "1.5-2.5cc. 36/
“‘Baby'’ Rx. single, £10 Matador 1.5-2.5cc. 25/3
“Mec);tronic” multi  purpose ALL STANDARD Pascha ?Ja.iiiplana 68". 51/6

rvo for 3 different control Buster Pylon Racer, 99 /-
:)?stems. £3.18.0 ENGINES IN STOCK jCon‘nanch-s: ]Sgcal;ai” ;gg;-

\ S5 S etco PT ; R
& p ) © FULL SERVICE Pursuit 66” Multi,  160/—

® All items o Metz ON ALL R|C Rearwin Speedster 38". 59/—

R|C work off 6 volt = Sterling PT 19 48".  73/9
: GEAR Wizard Bipe. 124/3
batteries. Explorer 56" 3-5¢cc. 180/-

* BRITISH R/C > ¢ Mambo 48" 2,5cc, 73/9

ACTUATORS R B : £15.8.0
* A Repeone {Beaw).  £158.0 4 R/C BOAT KITS %

Bonner Duramite. 104)’—- Unitone. £16.10.6 Maycraft Meteor 48", 378/-
Bonner Transmite. 240/- Quadratone, £29 Maycraft Mercury 38". 132/6
Metz ‘‘Blip"'. 33/10 Sextane. £31.17.3 YWebra Hawaii 40", 176 /=
F.R. Compound. 49 /11 Octone, £50 Sterling Corvette 48", 380/-—
F.R. 4 Pawl. 44/3 Rep. 10 Channel. £90 Crash Tender 34}'". 70/-=
R.M.A. Mactuator, 23/7 ‘Black Prince/Arrow 1. 373/— Torpedo Boat 407, 116/8
Kinematic ( Boats). 52/= Black Prince/Arrow 4, 575/6 Caribbean Coaster 32”". 95/9
E.D. Multi Servo 70/10 Black Prince/Arrow 6. 649%9/4 Vosper R.T.T.L, 28", 63/-
Hillcrest Motor Servo 5%9/6 E.D. PC1. Tx, 118 /- Sea Commander 34", 70/-
F.R. Lightweight. 25/3 E.D. Airtrol Rx, 144 /- St. Laurie 42", 161/3
w PHONE, WRITE OR CALL—THE R.S. ® GET ON OUR MAIL-
SERVICE IS THE SAME FOR YOU ALL. ING LIST TODAY.

Radio Control Specialisis H.P.? Certainly Sir.

TELEPHONE On any order over £8

147 DERBY ST., BOLTON MLl 1/5th deposit, balance in

6-12 months. 1, write,

BRANCH SHOWROOMS or ’phone Bolton 27097

97 RAILWAY ROAD, LEIGH. Tel. LEIGH 72673 for immediate service.




SERVISTORS

. ' Owing to the terrific demand we are
we HDOIOngC 2 well behind with our deliveries. Please

be patient with us WE ARE DOING
OUR BEST.

A big ‘thank YOI.I’ To all who have sent us helpful sugges-
tions, and in particular to

Ed. JOHNSON

whose comments have enabled us to produce the

nwew TYPE 1213

% Price £6.10.0. * Seven Mullard Transistors.
* Size l}'!;"" X 1-_[7,;'" X 33”.

% Fits inside the ‘Bonner’ Servo,

* Weight less than | oz.

* 12 months GUARANTEE.
* Will work with all servos we
have tried, incl. REP: ED: > Prang Repair Service.
CLEVELAND (plus home (although it’s virtually crash-
constructed types). proof).

v The ONLY Transistor Amplifier
with the SAFETY CIRCUIT

(If both reeds operate together
NO DAMAGE WILL RESULT)

PATENT APPLIED FOR

Sole manufacturers:

Mannings Sales & Service Ltd.

17a SILVER STREET 3 WELLINGBOROUGH
Telephone: Wellingborough 3496/7

Sales enquiries: NORTHAMPTONSHIRE WAREHOUSE CO. LTD.,
HIGH STREET, WELLINGBOROUGH, NORTHANTS.




LG AAE X

E.D. provide the perfect combination to power
and control the new SUPER 60. The New
BLACK PRINCE/1 Radio Control Unit is the
most advanced equipment obtainable and s
capable of delivering high power with minimum
battery consumption. Engines recommended are
the 2.46 c.c. RACER and 3.46 c.c. HUNTER.

The BLACK PRINCE/1

Single Channel Tone Transmitter (Standard or Crystal controlled ) is
the ideal beginners unit and may be used with any receiver opera-

Normally supplied
as a companion to the BLACK ARROW/1 RECEIVER.

ting on a tone of 300 to 600 cycles per second.

Size :

S Ibs. Receiver Size : 24" x 14" x 15",

Ask for full technical details from your Model
Shop or write to :

ELECTRONIC DEVELOPMENTS (SURREY) LTD

Island Farm Rd., West Molesey, Surrey, Eng.

equipment is recommended
for the KeilKraft ‘Super 60’
Kit for Radio Control “7

931" long x 63" wide x 3}” deep. Weight including batteries:
Weight only 3 oz.

Transmitter

CATALOGUE No. 14

500 items Government surplus electrical and
radio equipment, 2/6d., post free. Cost re-
funded on purchase orders £2 or over,
SIGMA RELAYS

5,000 ohms coil, single pole change-over con-
tacts. Weight 3% ozs. Price 15/-, postage 1/-.

SIEMENS HIGH-SPEED RELAYS

3,400 ohms, single pole change-over contacts.
Price 17/6d., postage 1/-. Miniature sealed
type, 21/-, postage 1/-. 12 volt miniature re-
lays 300 ohms SPCO, 4/6; ditto 100 ohms, 6.
8 volt, 5/6d., postage I/-.

VALVES
3A5 (DCC90), 12/6d.;
3Q4, 10/-; 3v4, 10/-.

RECEIVERS

Radio control built to our specification and in-
corporating a 354 valve and special high resis-
tance relay. Weight 4} ozs.; O.A, size 3 x 2}
x 24. With 4.way battery plug, 59/6d., post-
age 1/9d. Battery to suit B.114 Ever Ready,
8/-., postage 1/3d.

CONTROL UNITS

12-24 Magnetic type rotating cams, operating 5
sets of contacts in sequence, Used in radio
controlled boats will give 3 rudder and 2
motor positions. Price 10/6d., postage 1/9d.

354, 9/-;

IT4, 9/-;
'Postage 1/-,

AR BRIGHTON

SUSSEX

,,g‘ ls 93 NORTH ROAD
110
BRIGHTON SAL

NEW COMPONENTS
“RADIO SPARES” & MULLARD
ELECTROLYTICS SUBMINIATURE
5, 8, 10, 25, 50, 100, 250, 500, 1,000 mf. 15
volt working. 2/6d. each, p.p. 6d
RESISTANCES
All values in stock, 10 ohms to 5m., ohms, }
watt, miniature 6d. each, p.p. éd
CONDENSERS
Miniature Ceramic 4.7, 6.8, 8.2, 10, 15, 22,
30, 33, 47, 82, 100, pf. 8d. each, 180, 220,
270, 330, 390, 470, pf. 10d. each, .0005, .001,
.01. 11d. each, p.p. 6d.

PLUGS AND SOCKETS

Miniature 7 and 9-pin plugs and sockets, 2/9d.
each; 2 and 4-pin ditto, 1/- each, p.p, 6d,
WIRE

Fine stranded flexible P.V.C. in colours, red,
black, white, blue, green, yellow, brown,
orange. 2d. yard or two yards each colour,
2/6d., p.p. 6d,

“LITESOLD"” SOLDERING IRONS
Miniature Type 230-250v. A.C. 10 watts, 21/6.
Ditto, 12 v. types, 25/-. Resin cored solder
5/~ per carton, p.p. 1/-

MULLARD POT CORES

Type L.A.l.,, 21/- each. Miniature Vinkor pot
cores, type 2505, 15/6d, each. As used in
tone generators and filter circuits, p.p. 6d.
TRANSISTORS

oC 170, 30/-; OC 71,
OC 76, 15/-, p.p. 6d.
METERS

5 M.A. 2 in. square flange, 17/6d.; 50 M_A.
ditto, 15/-; pp. 1/3d. New and boxed.

14/-; OC 72, 16/-;




* VALVES for Radio Control * 27 Mc/s Quartz Crystals

DK96 8/~
R CONTROL ¢
3V4 (DL94) 7/6 9.065 mc/s third | FREQ-kC
3IDé (1299A) 4/6 overtone for all 27
Valve  Holders  for mc/s radio  control CHANN
above types 9d. each, valve transmitters. EL
e e e 12/6d. SOCKETS §
SEND FOR NEW) 1/3d. Y
SR\‘,EEE‘ Bit-)?TTYlfl)ErS: Fully Guaranteed
FOR DOMESTIC Sub-miniature versions
AND COMMER- for valve or transistor
CIAL USES. transmitters, 30/~
RELAYS e % PERSONAL
All for Model Control Transistors EARPHONES
® Miniature Differen-
tial Relay, two coils. FROM
350 ohms each. Min,
140 microamps, max. 3/6d. b
10 m.A. 1 pole, 2-
way or centre stable, EACH

Contacts 100 m.A.
up to 50 ;rolts. Size Fully Guaranted

3 x§xiin High Frequency Types for
l %9!6 each. * '8 e S

rlagnctletic 60E0 I:}hms

mpedance arphones

© Gruner 957 Relay for Front End 27 Mc/s complete with leads,
Transistor Receivers. $B305, 10/- SB231, 15/- OCI69.18/-, jack plug & socket
Min. op. 45 volts, 8 0C170, 25)(‘ oCci71, 50;- XAI3I| 35!- (sub-minl).

m.A. 300 ohm. 1 1N502, 55/-. Only 10/6 post free.
pole 2-way contacts % Low Frequency Types Ideal for tone receiver
up to § amp. Size 28 | OC71, 10/.. OC76, 15/-. ©OC72, 15/, | checking and trans-
18x9mm, 24/- each. XB102, 7/6. XB103, 10/-. XCl121, mitter monitoring,
© Siemens High Speed 17/-. Red Spot, 3/6. Green/Yellow, | Y ZENER
Sealed Miniature Re- 7/6. DIODES
lays. 1 pole 2-way | sk Power Output Transistors 4.7 volt nominal volt-
c?‘ntacts. ]50 5 h Vi5/10P, 15/-. XCl141 (Quiv. OCIl6), age reference diodes.
ohrs. /- each. | 3971 "\15/201P, 25/-, Others in stock. T
DIODES | FREE LIST of 60 types with data on | 2315 stch.
ypes with data on |
OA81, GEX34 s hel £81 request. | | % A selection of
OA91 (Sub-min) &)= | ————— - |
GD3 2/-. OA70 3/- our really sub-
Surplus Type 1/6 s TRANSISTORS and miniature electro-
TELESCOPIC MINIATURE COMPONENTS Ilytlt;dcoqdense:s. =
CHROME AERIALS We stock the largest range of components mid. 13z ¥Yw. mid.
z he h tructor. 6 vw. 2/- each.
V36 i crtaded T i RS SoBLiy, (BT, e OE R L 25w, 2 e
closed, 7 sections. , 9 vw. 6 mfd, 6 vw,
12/6 (p.p. 1/-) WE HAVE YOUR | 8 mfd. 12 wvw. 10
*¥64 in, extended, 10 in. ITEM IN STOCK. mfd. 6 vw. or 25 vw,
closed, 7 sections, Just ask and we 8 mfd, 12 wvw. 16
17/6 (p.p. 1/-) _ will quote com- mfd. 12 vw. f%:is 6rnfd.
IDEAL FOR ALL petitive prices. 12 vw. 30 mfd, or
RADIO CONTROL I 12 vw.z,’S;} :r;fct:] 6 vw,

10 BUILD YOURSELF  RADIO GONTROL RECEIVERS SUPER-SENSITIVE NEW DESIGNS
® SUPERTONE 3C @ SUPERTONE 1C

: : Single channel 3-
3 reed unit receiver il :
uses OCI169/0C71/ T. .__,gi" transistor transform.

i led receiver
OC72 in super-regen - er coup )
transformer coupled . Uses OCI169/0C71/

circuit, 5 -\@ 0C72 transistors.
|

15 m.A, current

© Uses 3-miniature rise,
i volt batteries and ® All components
miniature 15 volt. Yeiat o slupplied Ciare an and
: 3 otal cost of a st grade, verall Total cost of all
‘_?XOIV‘er?rI‘I s];zte g?ah : necessary  com- size 2} x 2 x 1 inl. necessary items
comp;nen;:s ponents 67/6d. Uses 3.miniature 1} 67/6d., p.p.
: p.p. 1/6d., with volt batteries, 1/6d. with
® Suitable 3-reed batteries. ® Suitable minia- batteries.
unit. 35/~ ture relay. 24 /-

HENRY’S RADIO LTD. Miniature Component Specialists  Dept. E, 5 Harrow Rd., London, W.2
Opp. Edgware Rd. Tube Station. Open Mon to Sat, 9-6, Thurs 1 o’clock. Tel: PADdington 1008/9




We FLY every

week DO YOU

We sell everything but advice — that's free

Whatever you want contact LEIGH MODEL CENTRE

97 RAILWAY RD., LEIGH, LANCASHIRE (Phone : Leigh 72673)

NEW ENGINES AT BARGAIN PRICES
0.5, Max Il 35 6cec glow 20/~
0.S. Max Il 29 5cc glow 80/-
0.5, Max 1l 15 2.5¢cc glow 80/~
K & B Torp 45 R/C 230/~
YECO 1% R/C 170/-
0.5. Max lIl 15 R/C 145/8
O.5. Max Il 35 R/C 158/4
Merco 29 R/C 152/6
Merco 35 R/C 152/6
AM 15 R/C 70/8

y

e~ NYLON 54" wide 7/6 per yard
w (Yellow, orange, royal blue)
QUADTROL £4.18.0
CODEMATIC £5.19.0
w
= (As reviewed R.C.M., February)
z R/C KITS
Z  ORION KIT £11.10.0
E GET YOURS NOW
Mercury Galahad 54" 1.5.2.5 36/-
& Trudson Viking 50" 132/6
I Trudson Vagabond 59" 125 /-
Z  Guillow Yanguard 36" 59/-
£  Guillow Explorer 56" 150/~
Q  Blackwell T100 54" 109/6
0 Ranger S10WY 110/6
SCALE
Sterling Cessna 180 45" 73/9
Sterling Piper Cub J3 54" 82/3
Sterling Fairchild PT 19 48" 73/9
Sterling Piper Tri Pacer 58" 124/3
Mercury Aeronca Sedan 70/6

BRITISH — GERMAN AND
AMERICAN R/C

Full after - sale service if you buy from L.M.C.
VERY GOOD H.P. TERMS AVAILABLE, £8 MIN. 1/5th DEP, “"BALANCE 6, 9, 12 MONTHS
RADIO CONTROL LONDON

EQUIPMENT
DESIGNED BY PHIL KRAFT

IN KIT FORM BY ‘ACE RADIO CONTROCL'

Single Channel Tx., 207/-. Rx., 1B0/-
6 Channel Relay Tx., 477/-. Rx., 594/-
6 Channel Combo, 954/~

10 Channel Relayless Rx., with Reeds, 405/~

Less Reeds, 207 /-
10 Channel Tx. 774/~

Tri-Simul, 864/-
TRANSISTOR RECEIVER POWER CONVER-
TER KIT—4.8v. IN for 30v. at 15 m.A. OUT
To fit Kraft 6 and 10 Channel kits. 85/-
With separate printed circuit. 100/-
Welded 4.8v. DEACs, centre tapped, for

above,
225 DK, 21/-. 450 DK, 36/-
‘ECKTRONICS’
280/~

Simul,

Ready made b
Single Channel Tx., 326/8, Rx.,
6 Channel Relay Tx., 700}’- Rx., 746/8
10 Channel, (To be announced)
NEW ! RAMECO VPIA transistor transmit-
ter. Case same size as cigarette packet,
crystal controlled carrier wave, 9 volt opera-
tion, 400 feet range. 123/6
‘GRID LEAKS' subscription, 10 issues. 25/—
‘BEST FROM GRID LEAKS', a review of the
best articles in the first two volumes of
Grid Leaks'. 12/6
1961 ‘ACE RADIO CONTROL' catalogue. 1/6
‘AMERICAN MODELLER’, 3/6

MALCOLNM BDOUGILASS

Radioc Control Equipment & Accessories,

19 Byron Drive, Rawcliffe Lane, York

BURLEIGH'S

Min. M/Coil Relay 110 and 47 ohms, 17/6;
Small Relay suitable for Transistors, 5/-;
Pocting Compound, 19/6 (! pint tin);
$.B.305 Transistor, now only 10/-; Henry's
Transistor Manual and Price List, 3/6 (post
paid). Parts for all published circuits, ask
us to quote you,

All parts for following sets :

Printed Circuit C.W. Transmitter, compl.

made with 3A5 valve, for own box. 31/-
Add on Modulator 32/6
3 Transistor 50/-
Monitor 63/-
Aeromodeller 64/-
4 Transistor Direct to Actuator 89/6

All above plus 1/- postage,

REPTONE Outfit, as available. All ED.
R.E.P., F.R., ED. and other equipment in
stock.

BOOKS AND MAGAZINES ON RADIO
CONTROL ALWAYS IN STOCK.

RETAIL ONLY

Please add mpostage for
ordering or for reply.

303 Edgware Road, London, W.2,
Tel.: PAD 8827-8-9

Open all day Saturdays 9 a.m.-6 p.m.

return when




RADIO AND ELECTRONIC PRODUCTS

G, HONNEST-REDLICH LTD., 44 SHEEN LANE, MORTLAKE, S.W.14

Telephone : PROSPECT 9375.

THE COMPLETE RANGE OF RADIO CONTROL EQUIPMENT

From components to complete kits of parts there is R.E.P. equipment to satisfy novice
or champion, for aircraft or boats designed and produced by practical experts.

MINI-REPTONE

COMPLETE EQUIPMENT

combining range, reli-
ability, durability, achieved

by up-to-date “ Tone
Systems "',

Full 12 months’ guarantee
“REPTONE”

SINGLE CHANNEL

Unit construction with Plug-in
batteries and Motorised Com-
pound  actwasar.  complete,

£15/8/0.

“UNITONE’" single channel
tone., Hand held transmitter
£9/3/0. 2} oz Receiver
£7/7/6.

“TRITONE’® 3 channel reeds,
Hand held transmitter £9/6/6.
5 oz, Receiver £11/6/6.

“QUADRATONE” 4 channel
crystal controlled Transmitter,
7 oz. Receiver, £29/0/0,

“SEXTONE'’ 6_channel
Crystal controlled
with ' Joystick ',
ceiver £31/17/3.

reeds,
transmitter
B8-oz. Re-

“OCTONE'’ B-channel reeds.
Simultaneous operation. Crys-
tal controlled Transmitter and
matched 10-o0z, Receiver £50.

% EXTENDED PAYMENTS available on equipment from £15 %

from your local model shop ¥

RELAYLESS TONE

RELIABILITY

Fully transistorised,

relayless, special
compound  escape-
ment with provi-

sion for an extra
control. Receiver/
Battery box unit,
27 x 14 x 14, All
up flying weight of
Receiver, Batteries
and Escapement
only 5} oz. Three
Ul2 pencells pro-
vide total battery
requirements. No
soldering, plug - in
batteries and es-
capement cable,
L o w consumption
hand held trans-
mitter with fully

. telescopic aerial,
id

Complete  transmitter, Re-
ceiver/battery box and com-
Round escapement, £16.16.0
eceiver/battery box separate,

£9.6.0
A FULL RANGE OF
ACCESSORIES
R.E.P. } oz. Relay 24 /.
3-Reed unit ... AR L
6 _Reed unit .. - 501
8-Reed unit ... 60/-
10-Reed unit ... 80/-
ACTUATORS
“MINI UNIAC"” motorised
52/-. "OMNIAC'" motorised

for single or multi 60/-.
OLSEN / REMTROL multi-
actuator 70/-.

TRANSMITTER POWER CON-

VERTER, 135v. at 25 m.A.

From 6v. accumulator.
£8.10.0

KITS
“AEROTONE'" Receiver. Sin-
gle or multi.channel ‘‘tone”
83/-. ""AEROMODELLER'' Re-
ceiver, Single channel ‘'‘car-
rier'' 64/.. ‘‘PRINTED CIR-
CUIT""  Carrier = transmitter
pre-tuned 20/6. ‘““MODULA-
TOR'™ tone generator 38/8.
‘““P.C."" and ““Modulator’’ com-
bined are suitable for the
‘‘Aerotone’’, All kits are pre-
assembled.

S.A.E, for Price Lists and Information,

DEKATONE

10 CHANNEL RELAYLESS.

Tone and frequency stable cry-
stal controlled transmitter in
duotone chrome and red case,
with angled telescopic aerial and
carrying handle,

Receiver with integral power
convertor. Size, 2 x 2§ x 14,
6 oz Receiver output cables
plug direct into the five power-
trol transistor amplified servos.
2 x 1§ x 1, A oz

Only power supply required
from actuator battery pack, 6v.
All up weight (receiver, 5 servos,
battery pack and cables), 23 oz.
Ready to plug in, ready to
operate, £90 (P.T, inc.)

“POWERTROL”

Transistor servos to operate
from split reed units, (All R.E.P.
6, B and 10). £8.10.0

NOTE. — Unitone and Tritone

Transmitters are available crystal

controlled at extra cost of
£2/7/0 & £2/14/0,

% R.E.P. STAR POINTS %

Y “Tone stability” achieved
by wuse of tuned high Q
chokes in all transmitters,

% “Receivers” totally en-
closed. Protected from dust
and exhaust fumes,

¥ “Temperature” stability
ensured by choice of high
stability components,

¥ “Sextone and Octone”
fitted with original “neon
flasher” battery voltage indi-
cator.

% Gold Plated Reeds. Re.
quire no maintenance,
% "“Pretuned”, no adjust-

ments or tuning required,

You can order R.E.P. equipment
Trade enquiries invited.
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Here, There & gmw/zeae

“Rudder Only” Dropped
A CASUAL half line note in S.M.A.E.
Model Flying (January, 1961) an-
nounces deletion of R/C Rudder Only
event f{rom British Nationals pro-
gramme at Whitsun. Rudder Only is
now relegated to Northern Gala and
Scottish Gala—the latter an event
whose future is by no means assured.

We would like to ask whether this
programme change has been effected by
proper democratic methods by pro-
position through the “ usual channels ™
or is it in fact the decision of a com-
mittee empowered to make such recom-
mendations to council. We believe it
to be a committee decision. Members
of the SM.AE. R/C Sub - Committec
are Judges Henry Nicholls and C. S.
Rushbrooke, Multi - Flyers Stewart
Uwins and Chris Olsen and Manufac-
turer G. Honnest-Redlich.  Where is
the single control rep., if any? We do
not know.

Why has this contest been dropped?
Probably because the quality of its past
support was indifferent, whilst quaniity
was unpredictable, numbers of entries
bearing little relation to numbers
capable of flying. Entries have been
accepted who were often unskilled and
intent on using the event as a club type
of training outing. Entrants came
ignorantly before the judges without a

clue cither as to the pattern required or
how to perform it.

Multi-control flyers tend to look
down on their single c:(mtrol brethren
as being of inferior “status” though

willing to concede from their Olymplan
multi heights that single control 1s “too
hard™ for them. Yel the way into
R/C flying is almost universally
through the Rudder Only door. Are
we to find opportunities for competitive
flying amongst the shallow in pocket,
though deep in enthusiasm, masses
more and more limited? And why?
Simply because it offers less of a spec-
tacle, requires a full day’s judging to
be set aside and interferes with the im-
portant business of letting us see our
multi gladiators in full flight.

It is easy to criticise. There are
possibly a host of good reasons for
what appears to be high-handed action,
but nobody has told us them. The
poor results of previous Rudder Only
Nationals can be attributed largely to
the method of accepting entries. Would-
be flyers should be adequately weeded
out by a process of seeding say half
the acceptable total of 50 which would
ensure that those of known skill had
an opportunity of flying before the un-
knowns. It would nol be too much to
ask of the unknowns that they show
their paces at area level before taking

aasssscssnressssssssssssrrs C O NTENT S  oesrceessssssessrrecssssmmrs
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The new KeilKraft Super 60 photo-

graphed by Aeromodeller’s Ron Moul-

ton at the recent London Toy Fair,

which attracted best ever crowd of
overseas buyers,

part in a National event, and achieve a
certain  minimum proficiency, particu-
larly where their presence in a restricted
entry contest has meant the total elimi-
nation of performers who could cope
with the patterns required.

The very least we ask, and a host of
R/C flyers are with us in this, is that
an adequate explanation is vouchsafed
and steps taken to avoid this kind of
action in the future. There are
enough single control fans to deserve
something better than contemptuous
dismissal in half a line of the S.M.A.E.
news-sheet !

Another R/C Kit

Further to our comment on slow
trade kittery, we were delighted to find
the first production model of the new
KeilKraft Super 60 on show at the re-
cent London Toy Fair. “Flew straight
off the drawing board” so Eddie Keil
assured us; a sentiment which KeilKraft
designer Ernic Webster echoed with
some feeling when he added that said
test flights were made by Eddie him-
self in the presence of some overseas
buyers who simply must be impressed,
while the worried designer fidgeted in
the background and kept his fingers
crossed. All was well, in fact much
better than well, and there was the
model still in its pristine condition to
prove it. Span is 63 ins., and price
£4 17s. 6d. Release date is not an-
nounced, but parts are piling up and it
may well be given by time we go to
press.

That Caterpillar Tractor

Franz Czerny gives us some interest-
ing gen on the little R/C tractor seen
at Ulm. This is apparently manufac-
tured by Arnold of Nurnberg and sold
as a toy complete with R/C gear at
around £16 under the name of “Radar-
master”. Range is about one hundred
yards, and some dozen commands are
possible working on the sequential
principle. With shovel in place it is
capable of lifting rocks up to fist size,
raising lowering and swinging the
shovel. The tractor can also proceed
forward, reverse, turn left or right. It
has been on the market about two
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years, and whilst our correspondent has
seen it in action, he did not alas take
the opportunity of looking inside for
any precise investigation of what made
it tick.

Advance News of R/C Regattas

Fleetwood M.Y. & P.B.C. are open-
ing the 1961 season on Easter Monday,
April 3rd, at 2 p.m. with Speed and
Steering events for R3C. Entries will
be taken at the lakeside up to 1.30
p.m., so that a decision to participate
can be left until the last moment but
one, which may be a good thing with
spring weather (and at other times) sub-
ject to such vagaries! At least four
other R/C events are envisaged during
the season, including two all-day pro-
grammes, Correspondence to: L. A.
Fish, 46 Friargate, Preston. Lancs.

The M.Y.A. 1961 R/C  Yacht
Nationals will take place at the Rick
Pond, Home Park, Hampton Court,
May 6th and 7th, with none less than
Jack Gascoigne as 0.0.D. This event
is open to registered Q Class yachts and
entry must be made on M.Y.A. entry
forms only. Radio must be of selec-
tive type only, restricted to crystal con-
trolled Tx. and Rx. (superhet) or other
radio which will allow simultaneous
sailing of any two yachts together. Tt
is by no means too carly to get entries
sorted out (including the important
matter of registration if not yet done!)
and enquiries should be addressed to:
N. D. Hatfield, 132 Westbourne Grove,
Westcliff-on-Sea.
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The Victoria Model Steamboat Club
are proposing (o run a R/C mecting on
July 23rd, and the aim of one of the
two events at this meeting will be to
break away from the established routine

of these events. This is a particularly
worthy effort from Victoria, since, as
protagonists of the free running steer-
ing event over the years they must
have been wedded to one formula for
several decades, so that in endeavour-
ing to produce something different for
R/C they are drawing on a wealth of
experience of the other extreme. Fur-
ther details will be announced later—
but those agog to hear more at the

very soonest should write to Hon.
Secretary N. G. Phelps whose new
address is 17 Jersey Road, London,

E.11.

Background to a World
Championship

Writing in Aero Revue Suisse Rico
Niedhart gives an interesting sidelight
on the staff work that went on to make
the meeting at Dubendorf last summer
so trouble-free for competitors. Prior
to the event the Swiss Post Office
authorities who handled monitoring
arrangements discovered a powerful
transmission on the model waveband
that could have been disastrous. Skil-
ful tracking traced the emission to a
Scandinavian news service, a telegram
was despatched, and the station agreed
to suspend operations on that wave-
length for the event. Thus what could
have been disastrous interference never
happened!

Ready for May 7th, The three hand-

some trophies to be awarded at Sutton

Coldfield’s R/C Rally at R.A.F., Welles-

bourne, when they will be staging first

scale event plus two ‘‘normal’’ contests
for single and multi,

Another comment by Rico refers to
the appreciation by the Swiss Aero Club
and their local experts of the standard
of reporting of this meecting by the
model press in general, with particular
praise for German and British reports.

Happily, too, the author gives full
measure of mention to the fine effort
put in by organiser Arnold Degen, who
worked on an almost non-existent
financial budget, with the very minimum
of help, but, thanks to good advertising
support in the official programme, plus
cxcellent attendances of the public
during the two days of the event,
finished up all square and out of the red.

Birmingham Group I.R.C.M.S.

Midlanders will be interested in the
open regatla which Valley Parkway
Association are running on  Whit-
Monday, May 22nd, at the Valley Pool,
Bournville, starting at 11 a.m. Events
include steering, speed and a relay race
for teams of three boats, plus an event
for two or more boats using crystal
controlled superhets racing together.
(This, by the way, is a Birmingham
I.LR.C.M.S. speciality we believe). Fur-
ther details can be obtained from con-
lest secretary P. Such, 29 Umberslade
Road, Selly Oak, Birmingham 29,

What Goes Up . . .

North Weald Acrodrome is no longer
the scene of West Essex R/C flying . . .
the club has folded its tents and sped,
well, not exactly silently, away!

Once is happenchance, twice coinci-
dence, three times enemy action, the say-
ing goes and the unaccountable prangs
at altitude went much beyond that, in-
cluding Chris Olsen amongst the vic-
tims.  Investigation of the phantom
button-pusher makes it appear that
Ongar Station (Marconi Cable Radio
Tx.) uses a signal which has a harmonic
at 27 mc/s! As the control originates
from London Office it has not been
possible to find means of co-operation
with this local station, hence a sad
exodus.

Tailpiece

We thank Pat Wheeler for the
flattering thought that an anagram of
of R.C.M. AND E. is CREAM !
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Basic

By G. E. DIXEY -

Valve Oscillators
ARTICI,EH which concern  themselves
with an eclementary treatment of
valve oscillators usually commence with
a  mechanical analogy illustrating
general principles. This will be no ex-
ception since this analogy is extremely
useful.

An example of a simple mechanical
oscillator is the pendulum (Fig. 1).

[f the pzndulum is

A stationary at C it

/ \ possesses no - energy,
neither Kkinetic nor

Joi N potential.  If it is
moved to A and held

/ \ there, it now has
/ \ potential energy due
to its position. If it

d é O is released it swings
back towards C, and,

A C B as it reaches this

FIG. 1 point, 1t  possesses
kinetic energy due to
its motion. This causes it to go on past
C. Ideally, it would carry on to B and
then swing back to A, then on to B
and so on. In other words, it would
‘oscillate’ about C swinging between
the limits A and B. This would be the
case of a perfect system, where there
are no losses. However, in a practical
system, there are always losses, which
cause the amplitude of the swing to
diminish progressively until the pendu-
lum finally comes to rest again at C.

Because it is only the losses in the
system that prevent a constant oscilla-
tion from being obtained, it is only
necessary to make good the energy lost
to maintain the oscillation. A slight
push as the pendulum reaches A or B
will achieve this.

The Electrical Case

Fig. 2 shows a coil 1. and capacitor
C connected across a battery via a
switch S.

When the switch makes the circuit a
current flows into C and charges it to
the voltage of the battery. When the
switch breaks the circuit the capacitor

167

Radio

PART VI

=" .
S l
] 3

FIG. 2

discharges sending a current through L
and when it is fully discharged, all of
the energy is stored in a magnetic field
around L. This energy now commences
to charge the capacitor again, but In
the opposite direction this (ime. As
soon as the capacitor is fully charged,
it begins to discharge itself through L,
and this process repeats, the current
oscillating backwards and forwards
around the circuit. This oscillation
would carry on indefinitely if there
were no losses in the circuit, but since
the coil must have some resistance,
energy is used up and the oscillation
fades away. Fig. 3 shows a ‘damped
oscillation” of this type.

-

Phipi
D

FIG. 3

To sustain oscillations it is necessary
to feed energy to the tuned circuit L-C
just as we have to give the pendulum a
push to keep it swinging.

A Basic Valve Oscillator Circuit

In Fig. 4 is shown a basic circuit of
a Meissner oscillator. L and C form
the tuned circuit connected between
erid and earth, and a feed-back coil L,
is coupled to L. (The arrow indicates
that the coils are coupled).

Assuming that the H.T. is switched
on, L and C will start to oscillate, and
this oscillation will be amplified by the
valve, and appear across L.. Because
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L. is coupled to L, the amplified oscilla-
tion will be fed into the grid circuit. It
is this energy fed back by L. into the
grid circuit, which overcomes the losses in
L. and C, and enables the oscillation to
be maintained. It is often asked how it
is that oscillations start in the first
place. The answer is that there are
always very minute random fluctuations
in the wires of the coil, capacitor, etc.,
due to the ever-present movement of
electrons, and these give rise to volt-
ages, which, though minute, are ampli-
fied by the valve, fed back by L, am-
plified again, and quickly rise to a full
amplitude of oscillation.

The voltage fed back from anode to
grid must be such that it makes good
the losses in the grid circuit. This idea
of feeding back cnergy to sustain oscil-
lation is the principle of all wvalve
oscillators, and practical oscillators only
differ in the manner in which this feed-
back is applied.

Practical Oscillator Circuits
1. The Hartley Oscillator.

In the Hartley circuit of Fig. 5 L-C
is the tuned circuit. When the H.T. is
applied oscillations commence in this
circuit, and the oscillatory voltage
appears across L. Since the end A of
the coil L is connected to the grid, via

C,, and the tap O is connecled, via the
low impedance of the H.T. battery, to
earth, the portion of the oscillatory
voltage developed across AO is applied
to the grid where it is amplified by the

valve.  This amplified voltage thus
appears across L-C to maintain
oscillations.

The components R and C, provide
automatic bias; the action of this will
be described later in the article.

2. The Colpit’s Oscillator.

Ly F=cC
c3 Tez| RFC
MO -
HT+
R
i

T+L
FIG. 6

The Colpitt’s oscillator of Fig. 6 is
a favourite for high frequencies. Its
action is very similar to that of the
Hartley oscillator. The difference lies
in the fact that the condenser is tapped
instcad of the coil. The oscillatory
voltage developed across C. is applied
between grid and earth, and amplified
to sustain oscillations. The Radio Fre-
quency Choke (R.F.C.) is a coil which
offers a high reactance to the oscilla-
tory currents, and keeps them out of
the H.T. battery.

Again R and C, provide automatic
bias.

3. The Crystal Oscillator (Miller
Circuit).
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The Miller crystal oscillator of Fig.
7 is a fairly easy one to understand, but
before going into its operation it would
be wise to know what a crystal is and
does.

The crystal is a wafer of quartz
accurately ground to thickness and
mounted with two electrical connec-
tions in an hermetically sealed case or
glass envelope. It depends for its
operation on the ‘Piezo-Electric’ eflect.
If the wafer of quartz is squeezed it 1s
found that it generates an alternating
voltage, whose frequency depends upon
the thickness of the crystal wafer. Con-
versely, if a voltage of the same fre-
quency is applied to the crystal it
vibrates mechanically at this fre-
quency, and, here is the important
point, this vibration is very stable.

Now for the circuit. L-C is a tuned
circuit in the anode. Any alternating
voltage appearing in this circuit (which
is tuned approximately to the crystal
frequency) is fed to the grid circuit via
Cag, the capacity between anode and
grid. The crystal oscillates, and an
oscillatory voltage at the crystal fre-
quency is amplified by the valve and
fed back through Cag to maintain os-
cillation.  Thus, the frequency of
oscillation 1s controlled by the crystal
and is therefore very stable.

4. The R-C Phase-Shift Oscillator.

The oscillators already mentioned
are most suitable for generatling radio
frequency (r.f.) oscillations, and could
be used as the basis for a transmitter.
Where 1t 1s desired to produce audio
frequency (a.f.) oscillations (e.g. for

tone modulation) a different type of
oscillator is usually preferable. A
simple type of phase-shift oscillator

will be described now, together with an
example of the design procedure.

A phase shift oscillator using a pen-
tode 1s shown n kig. 8, and, although
at first 1t looks a bit frightening, it 1s
really very simple. It can be divided
into two sections, (a) a phase-shift net-
work consisting of R, C;, R. C. and
R: C; and (b) an amplifier which covers
the rest of the components. The idea
of the phase shift network is to change
the phase of anode voltage by 180 de-
grees or 7 radians, so that by the time
it gets to the grid, it is rising and fall-
ing in the same direction as the grid
voltage, and so assists i1t instead of
opposing it. This must be true for any
oscillator; the voltage fed back from
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anode to grid must assist the oscilla-
tions and not oppose them.

Each section of the phase-shift net-
work R, C,, R. C., Ry C; contributes
60 degrees phase-shift.

Any random voltage variation in the
grid circuit is amplified and fed-back
in the accustomed manner. If the gain
of the amplifier 1s greater than the
losses in the phase-shift network oscilla-
tions will build up and be sustained.

It is a fact that for this type of oscil-
lator the gain must not be less than 29,
and, as we have covered the design of
an amplifier in a previous article, and
know how to determine the values of
Ri;, R;, Ry and R: we have only to
design our phase-shift network to com-
plete the oscillator.

Since the phase-shift of each of the
sections of the network is 60 degrees,
R:, R: and R; will be equal as will C,,
C‘_- and C:l.

Now if you will accept that tan 6 =
Xc 1
—, = ————— then tan 60 degrees =
R 27 fCR

10" _

———— when C i1s in ¢F. and R 1s
27 fCR
in K ohms.

Tan 60 degrees = 1.73 and suppose

the frequency f is to be 1,000 c/s,

10°
then 1.73 = ——m ———,
2 7. 10°.CR
10°
CR = !
2m.10°1.73
1
= ——— = (.092.
3.46
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0.092 is the product of C and R,

if C = 0.01 gF,, R must be 9.2 K.
ohms, or 10 K. ohms, which is proba-
bly near enough.

Ri" = R: == Ry = 10 K. ohms.

(,1-: == C'.: == C;; — 00‘[ ;J,F.

The Multivibrator

The multivibrator is a rather special
type of oscillator belonging to the class
known as relaxation oscillators. It does
not generate sine waves, but square
waves. The circuit of a simple type is
shown in Fig. 9.

FIG. 9
The multivibrator uses two triodes
and is eflectively a two-stage R-C
coupled amplifier with the outputs

coupled back to the inputs.

Suppose that on switching on both
valves are conducting normally, and
some random fluctuation causes the
anode current of V, to fall slightly; this
causes the anode voltage of V, to rise
a little and this rise of voltage is trans-
ferred to the grid of V. by Ci. The
increased grid voltage of V. increases
V.’s anode current, which lowers the
potential of the anode of V.. This
drop in voltage is applied via C. to the
grid of V; reducing the anode current,
which is where we came in!

Nexid Month . . .

TONE STABILISATION with Pot Cores *
Free Transistor Data Calculator Y
McQuery Column

Gadget Page *
Transmitter *
Equipment %  Servo Tests

Valve cut off

l\’i"”ﬁ_ conducting

wll | ] ]

FIG. 10

This goes on until V, is cut of, and
V. fully conducting. The charge on C.
holding V. cut-off gradually leaks away
through Rg, the grid leak, until when
V. begins to conduct again the reverse
process happens until V. is cut-off and
V. fully conducting. The waveform at
either anode is a succession of square
waves as shown in Fig. 10,

Automatic Bias

An oscillator must have bias in
order to operate correctly, but if the
bias is fixed the oscillator will not
start. Provision is, therefore, made to
bias the wvalve automatically refer-
ring to Fig. 5, when the L-C circuit
starts oscillating, the voltage variations
on the grid make it positive with
respect to the filament, so it collects
electrons just as if it were an anode.
These electrons accumulate on the adja-
cent plate of C; and, being negative,
reduce its potential. Some electrons
leak away through R and a state is
quickly reached where a steady bias
voltage due to the charge on C; holds
the grid at the operating point.

That finishes with oscillators for
now; we shall meet them again later
on in superhet, receivers and trans-
mitters.

In the next article we deal with the
principles of the superhet receiver.
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Hand Held

* Basic Radio * New
* Page Plan for R/C Aircraft

Here, There and Everywhere,
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R.C. Motor

Torpedo
Boat

Rex Beebee describes
his “king size” R/C
model, which boasts a
couple of working
torpedoes,

THE model is based on the 72 ft.
British Power Boat of World War
I, and built to a scale of 1 in. to the
foot. However, there are several varia-
tions from the original—some made for
practical and for operational reasons,
others for reasons of purely personal
taste (e.g. Oerlikons in power-turret,
searchlight, etc.).

The 6 ft. long hull is made of fibre-
glass, fully reproducing the “flair” of
the originals. Deck is of & in. marine
ply, with three large hatches for access
to radio, batteries, servos and engine—
the latter being a 34 c.c. J.A.P. petrol
engine with a recoil starter and flywheel
magneto. Propeller is a three-inch dia-
meter, variable-pitch two-blader, giving
‘astern’ when required.

17

Superstructure is riveted up from
16G aluminium, the charthouse roof
being milled out from 1 in. thick alu-
minium plate!

Bridge details include two binnacles,
torpedo-throttle and engine-telegraph
levers, wheel, voicepipes, gratings, and
working searchlight and navigation
lights. The latter incorporate Carters
“rice-grain” pea-bulbs, and give a really
bright light. The mast is a thick-walled
dural tube, tapered in the lathe, and
radar aerials, crosstrees, etc., are of
brass, as are the cleats, towing-post,
fairleads, vents, etc. The torpedoes

Heading picture gives an impression of

power with the beady eye of the port

torpedo tube looking out at one. Below :
Broadside view shows the Y.P, prop.
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Miniature
Paxolin tube NC inicrt\switch
; TG |18
Turned wood nose. iy ik racket molar Rubber coupling
/\/ﬂ
N L
1 . — =
§7 Sprin P //
( Contact \
/ ! Ply motor
2;%: R/H, spring —  Plunger from small g wyppo,-g,, E:"::d waod Fins
bore brass fube Rubber seal. :

fight fit on Micro

Nose must be a water switch button

tight fit.

have small motors and batteries inside
to drive their propellers!

Construction of the original was all
alloy, but in floatation tests proved to
be of negative buoyancy, so paxolin
tube 1s used for the mam body with
a turned wooden end cone and a remov-
able wooden nose cap. This provides
access for battery replacement. It will
be seen from the diagram that a nor-
mally closed micro switch provides a
circuit to the TG18 driving motor and

Slot in torpedo

(plugged at outer end)

is operated via a walertight rubber seal
by a plunger which keeps the switch
open whilst the torpedo 1s in its tube.
Actual performance in the water is of
course very slow by comparison with
the M.T.B., they run 9/10ths submerged
but as the nose is painted bright yellow
they arc quite casy to retrieve if the
pen cell runs down.

The launching mechanism is located
below the deck and comprises a
powerful rubber catapult which is re-

Micro swiich closes as torpedo laaves tube
.

tube. \

Torpedo

- '-'i\-'——-—-.-_——'.—-
peck_ e e
s i e J/‘f — & et e
Slot in deck 'dic.brass :
b driving rod.— ]| , Bigcket
4 Stoiniass steel rod— s
X S of ——
R e ey = e
o8 ~C Slider
Very strong rubber
catapult.
Brass torpedo ftube Pivot 12v solenoid
Torpedo 2‘;‘,’;&3‘3 L
)M — Driving plate :
= Top of page: Sectional diagram of
the torpede. Above and left : Longi-
: tudinal and transverse sections of the
Brass torpedo launching mechanism.
i —— Deck Jeased via a solenoid operated trigger,
SS rod J Slider the torpedo is driven down the tube by
_, a pressure pad at the end of a vertical
Rubber —1 ! -ofrudes Q1
cotapult—=cs Pivol rod which protrudes through slots in
the deck and bottom of the tube.
LI o The semi-automatic six-pounder gun

forward and the twin 20mm. Oerlikon

canon aft are fabricated of aluminium
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and brass, with turret-bases turned from
aluminium castings. Castings were also
used for the saddles over the torpedo
tubes to carry the twin Vickers K
machine-guns (brass) the torpedo tubes
themselves being of thin-wall brass tube,
silver-soldered to the brass support-
brackets, bases are built up from 16.G
aluminium sheet, Tube-ends and fittings
arc of aluminium, secured with Araldite.

Incidentally, the six - pounder gun
shown is a mock-up, although in alu-
minium, as it was built before true and
detailed drawings were obtained from
the Admiralty (whose prolific and ready
assistance was invaluable), but a fully-
detailed and correct model is now near-
ing completion. Details of most naval
armament seem  fairly easy (0 secure
nowadays, especially those excellent
drawings by Mr. Ough, but the six-
pounder was, I believe, confined to two
or three M.T.B. types and is relatively
unknown, except in its original anti-
tank guise of course.

The life-raft in the bows is mounted
on a platform (not on the original) to
allow sufficient height for the petrol
tank beneath it to gravity-feed the
AMAL float carburettor. This raft
rests free on its chocks, and 1s con-
nected by a long line to a secure posi-
tion inside the hull.  Thus, should
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Interior shot shows the superhet at ex-
treme left with a large bank of relays.
The J.A.P. engine can be seen between

th> torpedo tubes. Pitch change mech-
anism is just visible at bottom right.

disaster befall the boat, the raft will (I
hope!) rise to the surface, providing

both a means of location and of
recovery.
The M.T.B. is finished in light

Admiralty grey, with dark grey deck
and white mast.

For the radio-control “bods™ I must
give details of the “works™!

The forward-mounted receiver is a
superhet, with crystal-controlled local
oscillator. This supplies an A.F. signal
to a ten-reed bank, this in turn opera-
ting ten Siemens miniature, secaled
relays. Owing to the large servos re-
quired on a boat of this size, and con-
sequently the more substantial power
to be handled, larger secondary relays
have to follow the sensitive ones, and
these also are hermetically-sealed,
double-pole changeover types.

Channels 1, 2 and 3 operate a steer-
ing unit, basically a new ex-government
geared motor with a split field. This
gives progressive steering on channels
1 and 2, with self-centering operated
optionally by channel 3. A split-field
motor was chosen here to permit sclf-



174

RADIO CONTROL MODELS & ELECTRONICS
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|2v+ |
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~— QUTPUTS
RLY 3 (OPERATE) .
VIARXRLY 3 Above : Three channel selector.
TO |2V +

centering with only one accumulator,
and single-pole changeover relays.
Channels 4 and 5 operate the throttle,
6 and 7 the V.P. propeller mechanism,
both mechanisms being normal screwed-
rod types built from ex-bombsight-
computor components. Channels 8, 9
and 10 operate a Siemens miniature
Uniselector, which in its turn controls
the “gimmicks”—firing of torpedoes,
rotating guns, switching lights on/off,
etc.

All electric motors used (with the ex-
ception of those in the torpedoes) are
new, ex-government ones, re-wound for
12 volt operation, and supplied by a
12 volt 4 a.h. accumulator aft. No
model motors are used, nor are any
“open” or “lightweight” relays.

Past (often bitter!) experience has
proved quite conclusively to me that
handsome dividends in reliability and
worry-free radio operation of a model
accrue from the use of the best possible

B:low : Two channel selector,

large, beamy boat as this M.T.B. such
items as the large, precision made, and
originally very expensive motors and
scaled relays are easily accommodated,
and their actual cost is no more, often
much less, than their new, “model”
equivalents !

All inductive loads (motors, large re-
lays, torpedo-firing solenoids, etc.) are
suppressed by small-value (47 ohm)
resistors across their coils, and the igni-
tion-lead of the petrol-engine also incor-
porates a resistor, 5,000 ohms in this
instance.

As some radio-control enthusiasts may
be wondering why I use three channels
for the Unisclector, perhaps I should
explain my reasons for this apparently
wasteful idea!

All Uniselectors obviously take some
seconds to move over their range of
contacts, and equally obvious is the fact
that therefore no operation selected can
be instantaneous. With such actions as

individual components. In such a rotation of guns, switching of lights,
ggh‘;ﬂf& ,  MAKE/ BREAK
VIA RX RLY! RLY | SELECT ON UNISELECTOR
TO 12V Lo il R
* '3 e——— QUITPUTS
UNISELECTOR
12V 4 —=
= 75N
C = 2000 =4000mf
+ »] RLY 3 (OPERATE) DELAYED RLY 2 =
VIARXRLY2 1500
TO = OUTPUTS
12v + Vs
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etc. this relay is of little consequence,
but it is a very different story with
such operations as the firing of tor-
pedoes from a fast-moving boat!

The first channel therefore rotates
the Uniselector to the outlet appro-
priate to the next operation required,
and leaves it there. When the particu-
lar action is required, channel three
connects up the common negative lead,
and the torpedo, or other device,
operates at once. Operation of channel
two now switches in the homing cir-
cuit, and the Uniselector returns to
“neutral” ready for the next operation.
A circuit of the above is included in
case any other radio enthusiast should
think it worth incorporating, and a fur-
ther one which requires only two chan-
nels. In the latter casc operation is
very similar, but zeroing is ellected by

a long ‘dash’ sent on the ‘selection’
channel.

A superheterodyne receiver has been
used simply to permit simultancous
operation of several boats—such re-
ceivers show no practical advantages

(for boats, anyway) over conventional
super-regenerative receivers (reed type)
in cither range or reliability, and
superhets are, in fact, more susceptible
to interference problems, as super-

regens., have a “built-in™ limiting action.
A crystal-controlled transmitter 1s, of
course, essential for use with superhets,
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and mine is a dual-simultaneous type to
My. Honnest-Redlich’s well-known Oc-
tone circuit, with a crystal specially
ground to the frequency allotted to me
as a member of the LR.C.M.S. Much
of the criticism levelled at reed-receivers
in the past has arisen because instability
of the audio-generating stages in the
transmitter has been such as to cause
wandering of the modulated signal, and,
of course, complete failure of the reeds
to operate. With stability of the car-
rier ensured by crystal-control, and that
of the modulator by either tuned-
chokes or phase-shift circuitry, such
criticisms no longer apply.

In conclusion, there is still no substi-
tute for meticulous attention to every
detail, good workmanship (not only on
the radio, either!) and perhaps above

all, PATIENCE'

Looking for Oil ?

We have received enquiries from
readers who wish to obtain Electro-
lube . . . The manufacturers address is
Electrolube Lid., Slough Estates House,
16 Berkley Street, London, W.1.

The retailer who supplied our sam-
ples was H. Brooks, 67 Oakdene Cres-
cent, Mile Oak, Portslade, Sussex.

Bob Dunham’s
Speed Model

* W k. WX

HEREIT IS , . .

This shot of Bob Dunham’s
124 m.p.h. R/C speed model
has just arrived from LARKS.
The model has aileron control
plus  trim  elevator only.
Notice the speed trap scan-
ner at the top of the picture
and refer back to last issue
for all the gen on this system

of timing.

x K ok Kk K



176 RADIO CONTROL MODELS & ELECTRONICS

R.C. Metropolitan

By PETER HOLLAND

RADIO control in plastic models scems
the answer to the problem of
restricted space in the workshop, fur-
thermore the resultant model can be a
credit externally to the radio and
mechanical gubbins inside. A sleek
finish is usually synonymous with an
efficient interior, so one may, perhaps
wrongfully, conclude that, because a
home-built body is a bit hairy, that the
same description applies to the “in-
nards”, when in fact the skill employed
was concentrated in this direction.

Very often one finds that in building
one piece of control gear, a new hare
has been started (no connection with
the above!). So if the model is to be
completed at all, it has to be done with
all haste in order to get weaving on
that NEW IDEA before it cools . .
So, to plastics . . .

The little Nash Metropolitan sat
gleaming on the editorial bookcase, just
asking for something to be done about
the fact that it only had a flywheel
powered “Push and Go” mechanism
under the bonnet and a horrible empty
feeling everywhere else We took
pity on it.

The scale is 1/24th and a little small
for really elaborate controls, after all,
the full size job is not particularly
roomy. A few check measurements
were made and a spot of reference to
other small models in the attic con-
vinced us of the practicability of the
project.

Heading picture shows the
advantages of a  perspex
chassis, most helpful when
checking clearance inside the
bodyworl. Right : Ready for
the road, the car model it-
self is produced by Hubley.
(Model Toys Ltd. distribute
in U.K., and include attrac-
tive Dauphine and Floride in
the range.)

The primary consideration was that
proportional steering would be em-
ployed. Progressive and even sequen-
tial control have featured in early ex-
periments, but unless the vehicle 1s very
slow and the operator endowed with a
sense of prediction the progress of the

said vehicle would lead its driver
straight to the Breathaliser.
Next on the list was a STOP and

possibly REVERSE control operated by
the steering servo. It was felt that
switchcraft with extra relays would
take up too much of the valuable space.

A number of hook-ups were tried to
ascertain the best type of receiver, here
the gremlins appeared; with a length of
only 5% ins. inside the car, proximity of
the driving and steering motors caused
rather a lot of interference, in spite of
suppressors on the brushgear.

Now, let’s see . we made a § in.
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long tugboat for R.C. some time ago;
that motor was about 4 in. away from
the receiver, no trouble at all. The cir-
cuit? A very simple soft valve job.
The valve had aged and whilst the
sensitivity had been set low, range was
adequate.
~ Meanwhile Tommy Ives tried a sim-
ple diode detector circuit which, whilst
delightfully insensitive to motor noise,
was similarly disposed towards signals
at a range of more than six feet. This
would be fine for table top driving, but
we felt that a twelve foot diameter cir-
cle was too small a field; of course,
we may have a model later which
would be small enough to make full use
of this area.

The Method

Several mechanical steering mechan-
isms were developed in the course of
experiment! Battery consumption being
the foremost consideration. Mark /
space at a fairly high rate was necessary
to obtain a smooth steering action, but
because a high rate draws more power
due to a stalled condition brought
about by rapid reversal of the motor,
a rather “lopsided” method was tried:
power ON-—Ileft, power OFF—spring
return to Right. This means that a
sick battery will cause a predominance
of Right turn, however, battery drain
IS s0 much less when the motor does
not actually stop, as we find when
using a flyball servo, indeed a flyball
would be quite satisfactory were if not
for the extra control facilities required.

There scemed to be no reason why a
simple form of motor control should
not be fitted, this would have to be of
a mechanical/electrical type and driven
from the steering mechanism. Reverse
would, it seemed, require a sequential
selector but as this would have taken
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Abov> and below : The compact arrange-

ment of the batteries and components

on the chassis is evident from these
views.

up valuable space and battery power it
was put aside until further develop-
ments permit its inclusion.

At first a straightforward (no pun)
STOP/START normally closed switch
was built, opened when the steering
motor received full power from an off
signal. This had the effect of causing
the whole steering unit to swing in the
opposite direction to the wheels and in
so doing, open a pair of contacts in the
driving motor circuit. However, it was
apparent upon test that if one pulsed
the signal at a slow rate the unit oscil-
lated slightly, causing a make and
break of these contacts, which in turn
pulsed the drive motor proportionately
to the lower rate range of the signal.
The effect was, of course, speed control
in forward gear, in fact at a very low
rate, a somewhat humorous effect simi-
lar to that achieved by a “clutch happy”
learner was to be observed.

There just had to be a fault in this
apparently rosy state of affairs; slight
interaction between steering and speed,
only to be noticed when it came to
“Road Tests”. The application of hard
left (at 75/25 mark space) tends to
provide slow speed whereas there is no
such reduction in speed for right turn
unless under intensional rate change,
this too interacts in a right turn,
causing an opening up of the radius.

The fears of steering wobble which
we imagined might occur when on low
rate proved unfounded in actual driving,
in that at low speed the car travels such
a short distance per steering deflection,
that the directional change of the car
is practically undiscernible.
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So there we have it; fully propor-
tional quick acting steering, forward
speed control and stop, all on single
channel. Now let us examine the
steering mechanism . . .

Steering Servo

A Kako “Atom” provides the power
(Micromax would have been very nice,
but is slightly larger). The shafts are
cut short and the drive end filed to a
“I27 shape, the flat part having been
cut just past the centre line of the shaft.
A steel pin carrying a clutch unit is
soldered to this flat and forms a small
dia. extension. For those modellers
with suitable facilities, we would recom-
mend turning or grinding the shaft.
The soldering proved adequate on the
original in view of the light duty of the
Servo.

The next step is to make a small cen-
trifugal clutch. A & in. strip of .005
in. brass is bent to form a “U", drilled
and soldered to the unfiled part of the
motor shaft. Solder blobs provide the
weights, and the strip is filed to a
radius at the ends. These engage in a

short length of aluminium tube which is
a force fit on a roller obtained from a
curtain railway runner.

The roller is

Brass tube

18 SWG
piano wirel’.

soldered over a piece of 20 s.w.g. brass
tube which runs on the pin section of
the shaft. The object of this is to pro-
vide a very small dia. winding drum,
capable of winching in a length of
nylon sewing thread attached to the
end of the track rod.

By adjusting the shape and position
of the brass “U” piece so that the
clutch 1s disengaged at rest, the return
action of the trackrod 1s unimpeded, but
as the motor speed increases due to
mark /space signals which have a pre-
dominance of ‘“space”, the drive is en-
gaged, the track rod i1s wound over to

LEFT against the return *spring”
(actually a r1ubber band). As the M/S
controlled servo motor speed s

matched to the return counter - action,
the wheels remain in the appropriate
position. Upon reducing the motor
speed, the return action wins and the
clutch casing and winding drum reverse,
steering the car in the opposite
direction,

Speed Control

The whole motor and clutch unit is
retained by a wire clip which passes
around the motor and is soldered to a

bolt passing through the chassis. A re-
Curtain frack roller.
Kako 'Atom' in wire
strap soldered to bolt. fross |ubesieel pin

Brass sirip
Aluminium tube

Washer /
I";i_ e , %

Nylon thread

18 SWG
copper wire

frock rod.

._-——//

5\
Switch blode
Soldered to nut

I8 SWG Piano wire
king pin unit.
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Clamping
plate

"STOP" switch
PLAN VIEW

Chassis layout. These views are slightly

less than three-quarters full size, Hole

and slot at the chassis ends are for
body reotaining bolts,

( steering

taining nut is locked to this bolt with
solder so that the steering unit is free
to pivot. A second rubber band en-
sures that the unit is biased in the oppo-
site direction to the winch pull, and the
tension is carefully adjusted so that the
application of slow rate or off signal
only causes the unit to swivel slightly
whilst the car is in action: bench testing
will not do.

A wire contact arm attached to the
nut on the motor pivot makes contact

2 Magnaceils
Rubber band
drive

servo ommitied for clarity)

with a bolt in the chassis, serving both
as a mechanical stop for the servo and
a switch for the main driving motor.
The actual steering mechanism track
rod, stubs king pins, etc., are simply
fabricated from wire and tube and the
plastic road wheels are force fitted on
plastic sleeving on brass tube stub
bearings. Small rubber bands arec se-
cured to the treads with rubber solu-

tion to provide better adhesion on
polished surfaces.
Chassis

Perspex i in. thick is used for the
chassis. The choice of this material is

threefold; it provides insulation, one
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can trace connections and locate the
position of components on the oppo-
site side and it may be bent by appli-
cation of heat in the appropriate place.
* The chassis ends are, in fact, curved
upwards slightly to suit the body, cut-
outs are made to clear the wheels and
wire “U” shaped clips pass through the
chassis to form rear axle bearings. An
aluminium clip carries the main drive
motor; a German “Microperm’” which
drives the offside rear wheel via a
rubber band directly off the bare arma-
ture shaft. The wheel in question has
a groove cut in the thread so that the
band does not increase the effective
diameter. Thanks to the all envelop-
ing body, this primitive but eflective
transmission passes unnoticed.

Receiver

There i1s very little comment neces-
sary on the receiver, except that it is
similar to the well-known Pike soft
valve type, often unjustly criticised for
having a short valve life and requiring

Heads or Tails . . . two views of the
tiny receiver.

adjustment as the valve aged or H.T.
voltage dropped. Both these effects
could have been minimised by giving a
continuous signal and OFF keying for
control, by this means, the standing cur-
rent would be low for the major part
of its operational life. Unfortunately,
XFGI1 valves are now out of produc-
tion, so the junk boxes will have to be
searched carefully.

The particular valve used in this re-
ceiver had aged and was rather insen-
sitive, but having been used successfully
in the R/C tugboat with such close
proximity to the motor, was sclected
for this miniaturised receiver. This
could be built even smaller by using a
fixed condenser for Cl. The printed
circuit is hardly necessary as regards
connections, but serves as a good
anchorage for some of the components.
The relay, and R.EP. 2 oz. X 5K is
bolted to the chassis, its case had to be
discarded to save space and the centre
and normally open contact used to
operate the steering motor. This en-
sures that the steering motor runs at
full speed when the Tx. is off so that
the drive motor is out of circuit and
the car stationary.

A variable resistance has to be incor-
porated in the H.T. pos. lead to ensure
a standing current of not more than
1.5 m.A. Here again space dictates
the pattern so a home-made pot. is
fitted. This comprises a bolt in a
tapped hole in the chassis carrying a
wiper which moves over a scrap of car-
bon track cut from a discarded pot. of
a larger variety. A piece of plastic
sleeving insulates the bolt from acci-
dental contact with the batteries.

An ON/OFF switch of similar con-
struction has a pair of wiper and static
contacts and 1s passed through the
chassis so that the car may be switched
on from outside.

No swilch is provided for the main
drive motor, instead a piece of insu-
lated sleeve i1s passed over the switch
contact arm which is on the bottom of
the chassis. Similarly shorting plug and
meter socket have been dispensed with
and instead the test meter leads are
fitted with a battery clip for positive
and a discarded battery end plate for
negative connections.

Power Supply

Batteries themselves are, of course,
two B 122’ in series to provide 45v.
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Receiver removed to show the
battery retaining bands. The
main driving motor in its
clip may be seen at the ex-
treme right. Pot and Rx.
switch are on the edge of the
chassis. Note anti-skid bands
on the front wheels.
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COMPONENTS :

CHASSIS

H.T. and one U16 for L.T. for the re-
ceiver, which dwarfed by them, perches
on top. One Magnatex cell provides 2
volts for the drive motor and a second
one for the steering servo. It should be
stressed that these cells are being
heavily loaded and may not take many
recharges.

Should one wish to use extra batteries
in parallel, there is room to accommo-
date two or three more Magnatex cells
below the chassis where all but the
worm’s eyed scale fanatics would miss
them, alternatively two extra Ul6 cells
may be fitted in mounting clips, one
each side of the steering servo so that
they line up with the recesses in the
front wings just clear of the wheels.

A pulse box at the transmitting end
is essential, provision should be made
for a rate of approximately S5 p.ps.
max. with a full signal button for STOP.
Variable rate is required if speed con-
trol is to be attempted, this will, of
course, be adjustable down to a low
rate of approximately 1 p.p.s.

Readers will have noticed by now

L1 20 turns 26 g. on
} in. dia. slugged
former, Tap 9t from
anode end,

C1 330 pf.
C2 100 pf.

C3 .01 mfd. electro-
lytic 100 v.

R1 3.3 meg.

R2 3K pot. (home-
made).

RLY S5 K.

that no spark suppressors are fitted to
the motors; this in fact proved quite
unnecessary in view of the performance
of the receiver. A spot of “Electrolube”
on the brushgear and switch provides
protection of a mechanical nature.

Having completed the car and looked
through its transparent chassis we find
a few odd corners in the body which
could be filled up. Further experiments
are in progress and we hope to publish
more gen later. It may cven be possible
to use a smaller model!

A ANANANANAAANARANANANANA
ARE YOU LICENCED?

Just in case newcomers to Radio Control
are not aware of it — you nced a licence
for operating remote control equipment.
No tests, just fill in a form and pay £1
for five years cover, Application form
and full particulars from Radic Branch,
Radio & Accommodation Dept.,, G.P.O.
Headquarters, London, E.C.1.

ANANAN AL

S

4
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“"Feedback"™

COMMENTS FROM OQCUR READERS

M.S. Seaman suggest some speed
control variations.

ON page 407 of the December, 1960,
issuc you show a circuit for con-
trolling the speed of D.C. shunt molors
in which the speed is varied by altering
the voltage applied to both armature
and fields.

This method 1s, in fact, incorrect:
although 1t may appear to work quite
well with relatively ineflicient model

SPEED CONTROL USING EXTERNAL RESISTORS

O

SUPPLY FIELD ARMATURE

C
* |INCREASING THIS

RESISTOR INCREASES

MOTOR SPEED

INCREASING THIS RESISTOR
‘REDUCES MOTOR SPEED

FIG. 1

motors, it would be almost ineffective if
applied to a large motor (say, 10 h.p.
or more). The correct method is to
keep the field energised at full voltage,
and to reduce the voltage applied to
the armature.

This can readily be understood by the
use of the formulae for the D.C. motor.

Let V = voltage applied to armature.

Ia = current through armature.

Ta = armature resistance,

T = motor torque (neglecting
losses).

N motor speed,

¢ = magnetic flux per. pole.

K1, K2, arc constants dctermined by
the mechanical design of the motor
(number of poles, number and arrange-
ment of armature conductors).

Then :

(V — Iara)
N=kl, ¢ ————
T = k2. Ia. ¢.

Thus, we can reduce speed by:—

(1) reducing the armature voltage, V.

(2) increasing the armature resistance,

ra (by adding external resistance).

(3) increasing the magnetic flux, ¢ (by

increasing the current through the
field windings).

SPEED CONTROL USING VARIABLE VOLTAGE ARMATURE SUPPLY

FIELD

INCREASE
SPEED

FIG. 2

If we adopt the latter course, then it
will be seen that the same torque can
¢ obtained with a lower armature
current.

If the field current is decreased (as
shown on page 407), the speed of the
moto: will increase, but if the arma-
ture voltage is reduced as well, then
the speed should remain more or less
constant. However, more armature
current must flow to supply the same
load torque, so the increase in the Ia
ra term results in a drop of speed. This
has the disadvantage of increasing the
armature losses (Ia® ra) under worsen-
ing conditions of motor ventilation. At
the same time, more power is being

~drawn from the power source than is

really necessary, since the field current
is much smaller than the armature
current.

The (wo basic circuits for running
shunt motors at reduced speeds are
shown in Figs. 1 and 2 which is best for
the application concerned can be
decided from the torque—speed charac-
teristic desired (see Fig. 3).

cz2
Cl
A
(=]
w \
ul
3_) Dt
"\\ __"“"-a_____‘__ 5
S
= bz
= B2
D3
e B
LOAD TORQUE
FIG. 3

A : Normal characteristic; full voltage
bnth armature and field. BI1, B2, B3 :
Effact of adding extra resistance on tho
armature circuit. C1, C2 : Effect of
adding extra resistance in the field cir-
cuit (or reducing field voltage). DI,
D2, D3: Effect of reducing voltage
applied to armature; full voltage across
field.
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Check your wing loading with this graph before finalising
the R/C payload . .. it pays!
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Relayless

10 Kit

oS Kb .oin mfd
il TR -0"
1DOK§ 33K nfd
cul
B c N
i c
ml) -4
E 2L Lo
—lﬂ“ \ B
14 mfd
: P.1. TP-2 33 ohm
1L-1 35T No. 30 on SPC2. R-1 § 591{§ 1m(§
C1 2.2 mmf. e
C-2 47 mmf. F.l.
R-1 68 K. ford
Y-1 6007.
TRI. TRZ 2N224 Philco (No
Colour Code), 0 mfdghly mmm g0 |2
TR3 2N224  Philco (Blue ~°° b 30 Voita H
Colour Code). == = _Oi/: +IlI'— = Y
R 3 K. Deans Reed Bank. :Smﬁ'fh - : —-
w c -
P. I. Plug-in Electrolytics. 1 J i3 Volta I
- Ground
C-1, C-2 NPO type. ! o—jjr—1 % favr
e v Can
: Connections shown are for

WE have had the opportunity of
examining the kit for Kraft Relay-
less 10 receiver. Upon examination of
the nicely packed sets of components in
their polythene bags the neatness and
care which has gone into this kit was
easily apparent.

Two beautifully executed pieces of
printed circuitry form the receiver and
reed panels; glassfibre baseboards carry
the rhodium plated copper circuitry,
there is provision on the recciver pancl
for a power converter circuit; bul com-
ponents for this are not included in the
kit.

Krafts pay attention to every detail;
screws, grommets, wire, even a coil of
solder. The instruction book deals with
the work in a clear and concise manner,
extracts from the circuitry are illustrated
here.

It will be seen from the theoretical
circuit that in keeping with their prefer-

ence the receiver incorporates super-
regenerative detector employing sub-
miniature valve for a detector stage,

directly coupled to the first transistor

battery operation and initial
tuning.

amplifier and this is operated as an
emitter follower to match the high im-
pedence of the detector to the low input
of the next transistor stage. This second
stage 1s R—C coupled to the reed
driving stage which results in a rise of
25-30 volts across the reed core; this
should be ample for the tr1’ simultan-
cous operation.

As the example we had was on loan
we did not have the opportunity of
building and testing, however, the com-
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CIODE-CA THODE [DLAGH RING)
DOWN NEXT TO BOARD

FURNISHED
N

KIT

® NOT
AVAELADLE
SEFARATE

CUP CORE
THAMNSFORMER

i/

185

DIODE.-CATHODE (BLACK RING)

ACK 24
B -4.8Y, 41,2V {AND . Jov)

TH NDOATIVE LAND B
M UPPLA DECK 2

VO

TOPOSITIVE LAND A
CH UFPER DECK

TO 6V LAND E

OM UPPZR DECK K K B4k

CTNTER TAP OF
HATTERY TO LAND F

-1, 5V BLAS SOURCE
TO LAND D

TO POSITIVE LEAD C =

S

:

40

-1, 8V

&
T
-
?1
SERVOBATTERY
CENTER TAP
4<0
+30Y { NOT REQUIRED

IF USED WITH CONVERTER
SEE INSTRUC TIONS )

&

ELLOW

OF RELD COIL v

ponents are of close tolerance and pre-
assembled parts such as the choke and
tuning coil are of high standard of
workmanship. A standard Deans 10
reed bank, which responds to audio
frequencies of 235, 265, 200, 310, 330,
360, 385, 415, 440, and 470 cycles per

seccond, comes complete in its own
plastic box.
An aluminium two-piece case en-

closes the receiver and the reed deck
providing adequate crash resistance and
screening.
This is what you get for your £20 :
1 Printed Circuit Board 4610 (for
Rx. and power pack).
I Printed Circuit Board R10 (for
reed deck).
Paxolin Board.
Kraft Transfer.

ANTENNA

*
Top : Diagrammatic  layout
including power converter.
Left : The basic kit. Below :

A'uminium case. Facing page:
Deans reed wnit on its P.C,
deck,
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ORELW  HEGATIVE 1.1 0.1V

FILARENT AND BIAR SUFFLY
roR sEsvo

OF LK TW) LAKD O
W U TR DR

*

BLACK TO Lawm
B OF UPPER DICK
BLACK NEGATIVE 4,4V,

o U TA LS Povan Left : Printed Circuit board

i and external connections.

Below : Power converter cir-

cuit for use with extra con-
verter lit.

FELLOW TO FidaTive
RELE COFL LINE

e

BED ABD WHITE STRIFFD
T4 LAND A OF UPPER BECH

e *
[ Deans 10 Reed Bank. We understand that a kit has just
I Alloy Rx. Case. been made available for a matching ten
I 6007 Valve. channel transmitter capable of supply-
| Plastic Pkt. (cont. all compo- ing tri-simultaneous signals at a cost of
nents). £43.4.0.
1 Plastic Pkt. (cont. Screws, Having received two sample Kits from
Grommets, etc.). different  sources, we felt positively
3 Coils, Wire. “pluto Kraftic” . . . both Messrs. Mal-
1 Coil Solder. colm Douglas and Southern Radio carry
| Instruction Book, stocks of the basic kit. We understand
Radio Components in packet consist of:  that Southern Radio will build the kit
11 Asst. Resistors. betore dispatch if requested. Such a
4 Red Disc Caps. procedure carries no guarantee and the
1 Green Cap. extra assembly fee brings the price up
3 Transistors. to £22.0.0
1 R.F. Choke. Since the first batches of kits were
1 Tuning Coil & Slug, supplied, as published here, some manu-
6 Condensers. facturers’ modifications have been made

Power convertor kit for Rx. may be to the circuit. Information relating to
purchased for a further £4. It should  these modifications can be obtained by
be remembered that the cxtra cost of  purchasers on receipt of a s.ae. En-
relayless servos must be t(aken into  quiries should not be sent to these

account when budgeting. offices.
14 ;
=, 9 ¥
R
mm 14 af
+35V Output e 3 : ﬂ 100 % 15 ¥
ohm P. 1
-3 12 Lok, J
-1 8
e 112
13 5 g
-k [ &

1.2 Volt = —4.8 Volt T-1—40T 34g Centre Colour Code of Wire on
(gm:a‘;d = = Tapped. Power  Converter Cup
J - ' T-2—12T 38g ditto. Core Transformer,

! T-3—128T 38g.
e Schematic above is for 7—white.
i power converter. Connect B8—orange.
' at X, Y, Z in receiver 9—yellow,
SPST ! section and use the bat- 10—green.
= m ———— = ,..__J tery and switch hookup 11—red.
S ahove. 12—grey.
(White wire from centor-tapped battery TR4 and TRS5 are 2IN224 13—blue.

for Trenomite servo,) transistors. 14—blue.
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Aerial

By HANS HECK

Hans Heck is well known for his
Electronic A.B.C. series in “Modelle”.
His explanation of the art of aerial
loading should make the penny drop,
and the absolute beginners brain
cogs slip smoothly into gear.

WIIAT arrives here from there, that is
the question, not only in R/C but
in every form of radio communication.
What voltage can our transmitter pro-
duce in the receiver aerial at greater
distances? The voltage produced by the
transmitter in the receiver is dependent
on the strength of the electromagnetic
field produced by the transmitter, the
fieldstrength. Obviously one wants as
high a voltage as possible in the re-
cziver aerial, in other words one wants
a transmitter which produces the largest
possible electromagnetic field.

However the strength of the electro-
magnetic field is not only dependent on
the transmitter performance, but also
on the ability of the transmitter aerial
to radiate this performance. Everyone
will understand that the most powerful
transmitter will not produce any field
strength without an aerial, for example,
the most powerful motor will not be
able to make a model climb without a
propeller.  What may not be so clear
to most people, however, is the extent
to which the practical radiation of the
transmitter fieldstrength is dependent on
the transmitter acrial. By improvements
to the aerial alone the fieldstrength can
be increased five to tenfold. A trans-
milter aerial with ten times better
radiation will have the same eflect as a
tenfold increase in the performance of
the transmitter, without alterations to
the aerial. Or in other words, with a
transmitter with an output of 1/10 walt
one can achieve the same fieldstrength
(and range) as a transmitter of 1 waltl
output if the radiation performance of
the aerial of the weaker transmitter is
ten times as ellicient.

We have made many tests on
aerials and feldstrength over the last
few weeks and every time have come
to the same conclusion, one which is
well known from theory and the ex-
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perience of radio technicians and radio
amateurs.

The practical tests have shown that
small transistorised transmitlers with
only 1/20 watt output and improved
aerials are superior to all normal valve
transmitters with their usual rod aerials
and 4 watt outputs. And, of course, a
small transistorised transmitter, with
two small torch batteries for power, is
ecasier to carry, draws less current and
costs less than a valve transmitter with
transformer, accumulator and case.
Whereas the improved aerial should
cost only a few pence.

Hence the cconomy of betler aerials.
With most, if not all, R/C amateurs
the tendency is to have as powerful a
transmitter as possible. Little thought
Is given to the aecrial and the fact that
it should radiate the full output of the
transmitter and that it will only do so
under ceriain conditions. This is really
not to be wondered at because even in
the circle of people who work with
radio communications over hundreds
and thousands of kilometres, the hams,
newcomers always have to be told that
a length of aerial wire costing 3s. 6d.,
suilably used, will give the same effect
as increasing the transmitler output
from 25 to 100 watt, with a cost of over
£17. And the successful ones are those
who understand this.

Perhaps you will not believe me
when [ state that most R/C trans-
mitters in use today can radiate only a
small part of their inherent output and
that most of the voltage supplied from
the heavy accumulator is wasted,

[Improving the performance of the
transmitler is therefore an easily appre-
ciated, though expensive answer. What
happens in the transmitter aerial may
not be too clear to most. In this arti-
cle we will discuss the why’s and where-
fore’s of the transmitter acrial; the per-
formance of the aerials depends primar-
ily on two factors:—

1. Tuning. The aerials must be
tuned to the transmitter output, as it
must be capable of taking the HF out-
pul.

2. The aerial must be capable to
radiate the transmitter output and trans-
form it into electromagnetic field
energy. This, however, is not achieved
by just fitting the correct aerial.
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The half wave aerial (Dipol)

Aerials are not simple metal rods,
but electric oscillators, on which, if
they are properly constructed and tuned,
electric oscillations will take place as
in a tuned oscillator. Every metal rod
will radiate, but the radiation of an
accurately tuned acrial is many ten if
not hundred times as much as a metal
rod, which 1is either too long or too
short for the particular wavelength. To
understand the working of an aerial we
will have to start with the hall wave
acrial. Such an aerial is a wire or rod
exactly half as long as the wavelength
which it must radiate. With a fre-
quency of 30 mc/s which equals 10 m.,
the aerial length must be 5 m.
(In reality such a half wave aenal
must be a few per cent shorter
than half the wavelength due to
capacilance shortening effects, but
that does not interest us here.) Such a
half wave length aerial works exactly
as an oscillator, when it is activated. It
is in resonance with the wave length,
for which it is calculated. The electric
charge flows continuously from one end
of the aerial to the other end and back,
at a speed equal to the speed of light

(300,000,000 m/sec.) and hence takes
300,000,000
e = 1/30,000,000 sec.

2. %3

At a frequency of 30 mc/s or

30,000,000 oscillations the
tuned, i.e. in resonance.

But this will only be the case if the
aerial for 30 mc/s is exactly 5 m. long.
If it is somewhat longer then the
charges will take longer to travel back-
wards and forwards and the aerial will
not be tuned for 30 mc/s, in the same
way as a tuning fork will be de-tuned
if we fix a lump of solder to one of
its legs.

aerial 18

%N

FIG. 1. Current and voltage distribu-
tion on a } wave aerial. At 1 (dotted)
current is at max. At 2 (full line)
voltage is highest. Note the ‘‘elec-
trons’’ at one end before rushing back |

A
v

Fig. 1 shows the standing wave, cur-
rent and voltage for a half wave aerial
in resonance. It can be seen that in
the centre of the acrial the current is
highest, here the clectric charges
achieve their largest oscillation on their
way from one end of the aerial to the
other and back. The charges cannot
flow any further than the ends of the
aerial wire or rod. In the same way,
one can climb a ladder only as high
as it is long. At the aerial ends the
charges stagnate. Stagnated = charges
means voltage. Hence, on the half
wave acrial the highest voltage and the
lowest current is reached at the aerial
ends, while in the centre the highest
current with the lowest voltage occurs.

Note.—The electric length of a trans-
mitter aecrial must be exactly equal to

the wavelength. On every aerial the
highest voltage occurs at the ends,
while 1 wave length from there the

highest current occurs.

Aerial tuning

From current and voltage we can
calculate the resistance, even when
there is no resistance in the form of a
resistor. In these cases we speak of
AC or apparent resistance, as the resis-
tance is operative and has the same re-
ducing cffect on AC current. As we
have high voltage and low current at
the aerial ends, they must have a very
high resistance. In the aerial centre,
however, we have a high current and
a very low voltage, hence a very small
apparent resistance. Theoretically the
resistance in the acrial centre should
be zero, the aerial voltage is zero and
the current x, divided by zero equals
zero. In fact, however, the resistance
in the aerial centre is not zero, as the
acrial radiates energy, it loses oscilla-
tion energy to its surroundings (this is
cxactly what we want) and every elec-
trical energy loss can be considered as
a resistance value, as in every ohm of
resistance, electrical energy is destroyed.

The losses in output in a half wave
aerial, which is held high above the
ground, is, through radiation, just as
high as the electrical output’ which is
destroyed by an actual resistor of
approximately 73 ohm. Therefore
radiation resistance of a half wave
aerial is 73 ohm. This 73 ohm is, how-
ever, an actual ohm resistance, which
expresses the loss in output, and not
an AC or blind resistance, as occurs
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at the aerial ends.

The radiation resistance of 73 ohm
is only active at the exact centre of the
aerial. If we cut the aerial here the
resistance across the ends will be 73
ohm. When connected to a transmitter,
for example through a double connec-
tion of 73 ohm resistance and a coup-
ling coil, the transmitter will work
exactly as if a 73 ohm resistance is

connected to 1it. This is shown in
Fig. 2.
— RS e
P ~
~ P “~
f/ ‘\ 1_’ b
FIG. 2 :

In this form the half wave aerial has
found practical use as the so-called
dipol in radio technique. Its tuning re-
sistance is exactly equal to its radia-
tion resistance, i.e. 73 ohm. The radio
amateur will appreciate that, when the
transmitter ‘looks’ through the leads
into the aerial, it ‘seces’ a resistance of
73 ohm.

The quarter wave aerial (Marconi)

For 27 mc/s R/C transmitters or
hand transmitters of about this fre-
quency the acrial length will be some
5 m. It is not really practicable to
carry this length about. Instead we
use 4 wave acrials. When placing the
3 wave aerial of Fig. 3 in a vertical
position, the lower branch of the dipol
can be omitted and in its place use
made of the earth as an electric counter-
weight, which will then act as the
second dipol branch. 'This will still re-
tain the oscillations as the vertical end
of the 1 wave length is mirrored in the
earth.  An almost ideal earth as
counter weight would be a large copper
plate laid flat on the ground.

The coupling coil is fitted between
the aerial rod and the counterweight as
shown 1n Fig. 4. On portable outfits
we can use the metal case of the trans-
mitter as the counterweight. This is
not, of course, ideal and will only work
if the housing contains enough metal
mass and sufficient surface area. It is
impossible to get the 4 wave aerial to
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work correctly without a metal case
unless we put a wire at least one metre
in length at the bottom of the trans-
milter to act as a counterweight. With
the i wave aerial the radiation resis-
tance between the aerial rod and the
counterweight reduces to approximately
40 ohm, as the counterweight contri-
butes very little to the radiation. In
principle everything remains the same
as with the i wave length aerial. The
i wave acrial is an excellent radiator
for broadcast as well as short wave
telecommunications, due to the hemis-
pherical radiation of its wvertical rod,
flat over the ground. (The high aerial
masts are mostly vertical radiators.)
This is called the Marconi aerial, for
Marconi used such an earthed vertical

aerial to produce the first real radio
link.
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The shortened rod aerial

For the portable transmitter of 27
mc/s, the Marconi aerial is still not
ideal as the length must be approxi-
mately 2.6 m. Wonderful telescopic
aerials are available which extend to
about 1.2 m. and which from the prac-
ticle angle are just right. From the
clectrical angle, however, they are not
so good, that is, in their original form.
Such an aerial for 27.12 mc/s repre-
sents about & of the acrial length. What
happens if we fit such an acrial to the
transmitter? Everything possible ex-
cept what a proper acrial should do.
Because a considerable part of the
acrial is missing, ncither the 1 phase of
the current nor the voltage can be ob-
tained on the aerial; the aerial is no
longer in resonance, the missing parts
of the current and voltage phases are
“transformed™ (o the transmilter via
the coupling coil and de-tune its out-
put. An aerial shorter than 1 wave
length works as a capacitance or as a
condenser. With its connection we are,
electrically speaking, no longer sitling
at the bottom of the aerial but higher
up the rod where there are considerable
apparent resistances. The bottom end
of the short aerial has no longer an
actual resistance of 40 ohm but a con-
siderably higher blind resistance, which
prevents the aerial from taking the full
output of the t(ransmitter. Only a
small part of the transmitter output
goes (o the aerial, the largest part 1s
wasted. And what the aerial does not
receive it cannot radiate. The aecrial
radiates more when it receives more,
but the ratio between what the aerial
receives and what it radiates, its efli-
ciency factor, is not increased by the
extension coil in the aerial base.

In the acrial with an extension coil in
its base, the highest aerial current flows
in this coil, which represents the most
active acrial part. But the coil with its
tight field has no practical radiation
and even if it had, it would be of no
use, as the coil is contained within the
transmitter housing. Only the aerial
part above the dotted line in Fig. 5
projects with its meagre aerial current
above the transmitter housing. It is
clear that this set up is unable to radi-
ate the same energy as an aerial of
double the length, with its larger cur-
rent in its lower half. Obviously the
case 1s not so bad that R/C 1s 1m-
possible; all the commercial R/C (rans-

FIG. 5

mitiers had such aerials until recently.
However it does not alter the fact that
such aerials have a low efficiency and
even when carcfully tuned waste a

large part of the transmitter output.
With better aerials we could wuse
weaker, easier to handle small trans-

mitters. But how can we do this?

The central loaded aerial

Often the correct technical solutions
are o hand, they are known to count-
less people who still do not use them
where they are needed most. They are
often so simple and well known that
when someone finally uses them you
wonder why it was not done before.

For years now the radio amateurs
have been using shortened aerials, with
extension coil 1n the centre instead of
at the end.

Kurt Schumacher, however, was the
first onec as far as we know, to use this
system for R/C transmitter aerials. He
had good reason to do so, he was de-
signing commercial fully transistorised
transmitters (which are now available
as the Bellaphon 3 and 10) with which
he planned to get the same or stronger
radiation than with the normal valve

transmitter, in spite of the lower
output.
Schumacher/Graupner call these

aerials central loaded aerials, by which
is meant that the coil, which is called
load or inductive loading, is placed in
the centre of the aerial instecad of at
the base.

The placing of the coil in the centre
instead of at the base is the only thing
that distinguishes the central loaded
acrial from the normal rod aerial.

But the results we get with it are
amazing. The effective radiation per-
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formance is 8 to 10 times the radiation
of an equally long aerial with the ex-
tension coil at the base; we can check
this quite simply with a fieldstrength
meter. On comparing Fig. 6 with Fig.
5 we can see why this is so. In the
central loaded aerial, the lower aerial
part, in which the strongest current
flows, projects a bit more above the
transmitter case, in fact the aerial starts
at the base as if it was a full % wave
aerial.

From the larger distance of the dot-
ted current curve from the bottom part
of the aerial we can see that it projects
a much stronger current carrying aerial
part than the aerial in Fig. 5. The
extension coil which compresses the
current curve, follows the aerial part
above this, with its low current flow is
really only fitted to ensure that the
whole of the aerial is in resonance, but
this part contributes little to the total
radiation.

FiG, 6

— . — — —

In Fig. 6 as in all the other figures
only the current curve is shown.

The central loaded aerial shows a
considerably larger voltage difference
between the counterweight (case) and
the aerial tip, so it is small wonder that
the electromagnetic field it produces
with equal transmitler output, is so
much greater than that produced by an
aerial with the extension coil at the
base. The central loaded aerial shows
that the old saying “that a good aerial
1s the best amplifier” is quite true. It
is obviously better to make a weak
transmitter and to use its low output
through a central loaded aerial to a
high degree, than to use a powerful
transmitter with a bad aerial.

The central loaded aerial will in-
crease the useful radiation of any trans-
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mitter many times when compared with
the usual aerials, its use is not con-
fined to fully transistorised transmitters
only; if there is anyone amongst our
readers who is thinking of increasing
the output of his transmitier we can
only advise:—Leave the transmitter as
it 1s and make yourself a central loaded
aerial, because in that way you will
gain more, spend less and have the
job finished the next half hour.

Building a central loaded aerial

In the commercial type of telescopic
aerials the extension spool is fitted
somewhat above the centre of the aerial
and is cast in plastic. When making
your own this is not advisable as it
would mean that the coil would have
to be made with an extremely accurate
diameter, placing it in exactly the right
position on the aerial which must be
a rod of exactly the right length, you
will not have the opportunity to tune
the coil to bring the aerial into reso-
nance. This is an essential feature,
especially on home built transmitters,
due to the variation in length of the
leads from the aecrial contacts on the
transmitter to the aerial itself, which
will effect the coil. For home built
central loaded aerials, it is therefore
better to use coil with ferrite cores,
with whose help one can alter the in-
ductance of the coil. This means that
the coil will stand at right angles to
the aerial, looking perhaps a bit comic,
but entirely practicable when it comes
to tuning.

Fig. 7 gives the dimensions and the
position of the extension coil for a tele-
scopic aerial with central loading. The
dimensions should be approximately
adhered to, to ensure that the coil will
work correctly. The aerial can be up
to 1.4 m. long but must not be shorter
than 1.2 m. One leg of the telescopic
aerial 1s cut in the appropriate place.
The best way of doing this is by filing
round the circumference.

Connect the two halves again by
means of a piece of Pertinax or similar
insulating tubing of the most accurately
fitting diameter or a ceramic tube for
resistance windings. The two halves
are then pushed together with plenty
of cement, keeping at least 1 cm. dis-
tance between the ends of the aerial
halves. When using ceramic insulating
tubing or if you do not want to wait
12 hours for the cement to set, it can
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be dried in a few moments by holding
a soldering iron on the tube.  This will
fix the two halves permanently in no
time.

Next we want a coil of 10 mm. out-
side diameter with a ferrite core, pre-
ferably a hollow one. The body can
be shortened. Wind on 16 turns of
lacquered copper wire of approximately
4 mm. diameter, the winding direction
is immaterial. Cement the coil to the
insulating tubing and solder the ends
of the wiring to the top and bottom
aerial halves. The central loaded aerial
is now finished but not yet operational.

The aerial must be tuned. Only after
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tuning will its full efliciency be ob-
tained. To have just the coil on the
insulating tubing 1s of no use whatso-
ever. Tuning of the central loaded
aerial is done like any aerial with a
simple small fieldstrength meter. The
field strength meter i1s no more than
just an ordinary small Diode receiver
(formerly called detector) for the trans-
mitter frequency with a small connected
aerial. The high frequency which enters
the aerial changes to D.C. and flows
through the measuring instrument (milli-
ammeter set to the lowest D.C. range).
The stronger the field strength of the
transmitter, the larger the aerial current
in the fieldstrength meter, the larger the
deflection of the instrument. The field-
strength meter is shown schematically
in Fig. 8.

It is a very cheap and useful instru-
ment, which can also be used with tone
modulated transmitters at short range,
by replacing the meter with a pair of
carphones. First of all tune the field-
strength meter to the transmitter fre-
quency. Extend the aerial of the (rans-
mitter and switch on. Now bring the
acrial of the fieldstrength meter to-
wards the transmitter aerial until the
meter shows the largest deflection. Now
move the fieldstrength meter away from
the transmitter until the meter shows
zero again.  Leave the fieldstrength
meter at this distance from the trans-
mitter, while making the following ad-
justments to the aerial.

The tuning consists of turning the
core of the extension coil, with the
transmitter working, until the field-
strength meter gives the largest deflec-
tion. You will find that the meter
needle responds quickly as soon as the
coil corc gets in the region of the aerial
resonance. The tuning of the aerial is
very critical and half a turn of the core
will make quite a difference.

The radiation of the aerial decreases
rapidly as soon as the acrial is touched,
so when tuning the core turn i1t through
a quarter turn and take the hand well
away from the aerial, before noting the
effect on the meter.

In the case of hand held transmitters,
the transmilter case must be held in the
hand while tuning. Considerable radia-
tion variations can occur in small trans-
mitters when the hand 1s removed from
the case. This eflect can be consider-
ably reduced if one increases the aerial
counterweight, by adding a wire of
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Aerial

about 60cm long.

Méter

Insulated wire counterweight

about I'Sm long.
FIG. 8
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approximately 1 m. length below the
transmitter case. This is, of course,
not very eclegant or practicable when
moving around with the transmitter.
However try it to see how much effect
it has on the radiation.

When fitting a central loaded aerial
to an existing transmitter, the extension
coil at the aerial base must be removed
or bridged with a wire. Do not re-
move the base aerial coil if the set is
still under guarantee and you do nol
want to invalidate this.

The building of a central loaded

“acrial 1s so simple that even those who

are not fully conversant with radio
technique can undertake it with com-
plete assurance of success, the result of
which is the cheapest and most effec-
tive method of increasing their trans-
mitter radiation.

L : coil 7.5 turns of 0.4 Cul on 5 mm.

dia, former with Ferrite core. C1: 50

pi. C2: 1,000 pf. D1: (Diode
(OA 85).

Mains Powered Transmitter

By F. G. RAYER

Why spend money on
batteries; this transmitter
is ideal for workshop,
home or garden opera-
tion, In fact any mains
supply of suitable volt-
age such as public halls
etc. . . , No NOT lamp

posts !

HE unit described here is a self-con-
tained 27 mc/s transmitter which
operates from A.C. mains. It is parti-
cularly useful for those occasions when
it is necessary to adjust a new receiver
or model at home, especially in view
of the quite high cost of the batteries
nceded with a battery operated trans-
mitter. The mains transmitter can be
cheaply built from surplus components,
and can be used whenever mains sup-

plics are available. The usual battery
transmitter is then retained for actually
sailing or flying the model.

If land models are used in the house
or garden, the mains driven transmitter
can be employed to control them in the
normal way, and a battery run trans-
mitter 1s then unnecessary. It is in-
tended for use with home-built or com-
mercially manufactured C.W. type re-
ceivers of any usual design.
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Simple layout is obvious from
this Note

ventilating panel.

view. pegboard

*

1 and

The circuit is shown in Fig.
consists of a self-excited oscillator. A
6J5 is used in this stage, but a 6CS5,
CV1932, CV1934, or L63 may be in-
serted instead, with no wiring or cir-

cuit changes. Component values are
not very critical, and some deviation
from those given 1s unimportant.
Cathode keying is employed, a small
push-button switch being fitted on the
panel. This switch is of the type used
for table lamps, etc. If depressed and
released, it remains closed; if again de-
pressed and released, it remains open.
This is convenient, since it leaves the
hands free, and the carrier can be on
or off, as required, without any need
to hold down a switch which only
makes contact when depressed. Quite
rapid keying is also possible.
High tension is obtained from the
6XSGT rectifier, and a CV572, EZ35,
or U70 may be employed here instead.
A small metal rectifier is equally suit-
able. If used, it should have a rating
of 20 m.A. upwards, at 250 v. Its nega-
tive tag is connected to the point
marked 220 v. in Fig. 1, and the posi-

@ AERIAL
LIST OF COMPONENTS ]

6)5 and 6X5GT valves,
Two octal holders,

Converter or similar trans-
former with 6.3 v. 1A.
and 220 v. 20 m.A.
secondaries,

30 pF. air-speed trimmer.

Fixed condensers : 25 pF.,
0005uF, 8 plus BuF
350 v,

1-watt resistors : 20K, 2.2K.

Push-button on/off switch,

Short wave type high fre-
quency choke.

/t —="005MFD

tive tag is taken to the junction of the
2.2 K resistor and 8 p F condenser.

The mains transformer provides 6.3 v.
for the valve heaters (or 6J5 heater
alone, if a metal rectifier is fitted). It
also has a H.T. secondary. This is
shown as delivering 220 v. because this
is a popular rating with small mains
transformer of this kind. Any H.T.
voltage from 100 v. to 250 v. will in
fact be satisfactory.

No mains switch is fitted—when the
transmitter is required, it is plugged
into the mains, and the heaters run
continuously. The carrier 1s then put
on or off, as required, by means of the
keying switch described.

Construction Details

If a wooden box or case 18 to hand
the transmitter can be arranged to fit
this. The panel actually employed was
9 in. x 4% in. and made from peg-
board (perforated hardboard) to allow
a little ventilation. Plywood or paxo-
lin, ctc.,, will be equally satisfactory.

22K

) 6X56T

H.F CHOKE

220V.

Coil, etc., as described.

KEYING SWITCH

MAINS
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Two rows of holes (about half a dozen
holes 3 in. or so in diameter) should
then be drilled to allow air circulation.

The baseboard is 3-ply, 8% in. x 3 in,
and secured to the panel by small angle

brackets. These dimensions were to
fit the box available, as mentioned, and
can casily be changed if required. A
metal case is not used because this
would make more care necessary with
insulation. In addition, qujtc good
signal strength is available without an
aerial, when using a wooden case.

The baseboard is about 1% in. from
the bottom edge of the panel, to leave
space for the H.F. choke and other
parts. Fig. 2 shows the location of
components on top of the baseboard.
Clearance holes are cut for the valve-
holders.

Tuning Coil

This 1s also shown in Fig. 2, and
consists of 11 turns of 20 s.w.g. bare
or enamelled wire, on a ribbed former
about # in. in diameter across the ribs.
The winding has spaced turns, so that
it occupies about 1% in. of winding
space. There is, of course, no need to

\
TO AC. MAINS

Top view of chassis, coil details (left).

use this exact size of former or gauge
of wire, provided the number of turns
is adjusted, if necessary, to allow
tuning the transmitter into the permit-
ted band.

The aerial coupling loop has two
turns of insulated wire, or bare or ena-
melled wire covered with insulated
sleeving. Do not rely on enamel in-
sulation only. The loop is wound
round the middle of the coil, and its
ends twisted together.

The coil is mounted by cutting its
ends to a suitable length, and soldering
them to the tags of a small tag strip.
This is secured to the baseboard, with
spacers. The 30 pF. air-spaced trim-
mer is joined across the coil as shown.

Leads from the coil to tags should
be quite short and direct. 1If a notched
former is wused, this will keep turns
secure. If not, touches of adhesive will
prevent any possibility of movement
here. If turns move about, this will
influence tuning.

Wiring Details

All connections are shown in Figs, 2
and 3. Leads pass from the coil sup-
porting tags to 25 pF. condenser,
anode, and 0.005 p F condenser, as
indicated.

Two connections from the key switch
go through holes, and to tags 1 and 8
of the 6J5 holder, as in Fig. 3. Tags
are counted clockwise from the key-
way on the valve holder.
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| TO 6:3V. & 220V.

|TO 63V.
TO 220V.
' -005MFD
/ R L
COMMON CLIP TO KEYING T0 10
NEGATIVE SWITCH COIL LOOP

UNDERSIDE OF CHASSIS.

The primary of the mains (rans-
former is connected to a good length
of twin flex, fitted with a plug for the
mains socket to be used. The 6.3 v.
secondary is wired to tags 2 and 7 of
both holders. The H.T. secondary goes
to sockets 3 and 5 on the 6X5GT
holder. The other H.T. secondary tag
is wired to the 6.3 v. tag, as in Fig. 2.

A twin 8 4 F condenser is shown in
Fig. 3, bul separate condensers are
equally satisfactory. Positive tags on
this component must be wired to the
2.2 K resistor. A clip cut from scrap
metal holds the condenser in place.
Other parts are held by their wire ends.

R.F; Indicator

It is wise to make an indicator to
show when the transmitter is radiating.
This can consist of two turns of insu-
lated wire about lin. in diameter, with
a 6 v. 06A. or similar bulb soldered
directly to the ends.

If this loop is brought near the
tuning coil, the lamp will light, when
the transmitter is operating. It will be
convenient to place the lamp loop on
the panel, fairly near the coil, so that
it will always show when the {trans-
mitter is on. This will avoid mistakes,
such as trying to tune a receiver when
the transmitter is in fact not radiating.

Aerials

For general receiver adjustment, and
working indoors, no aerial is required.
For better signal strength, as when
working with an insensitive receiver, or
controlling a model in a small garden,

a short vertical aerial can be added. A
piece of stifl wire some 9 in. to !8 in.
long will usually be suflicient. Longer
acrials, such as those erected from
interlocking rods, may be added if
wanted.

Any changes to the aerial will make
slight re-tuning necessary. For this
reason it is convenient to adopt a short
acrial, or decide to use no aerial at all,
according to circumstances, and retain
this, to avoid re-tuning. If no aerial is
used, tune the transmitler as it stands.
If an aerial is employed, tune the trans-
mitter with this connected in its usual
manner.

Tuning

The usual type of model control fre-
quency meter, which consists of a coll,
tuning condenser, and indicator such as
a bulb or meter, may be employed. A
length of ebonite or other insulated
tubing is cut to fit the end of the 30
pF. trimmer. The lamp loop described
should be wused, to assure that the
transmitter is working. The trimmer is
then slowly rotated, to obtain best in-
dication on the bulb or meter in the
frequency indicator.

When approximately the correct
tuning spot has been found, remove the
frequency meter as far as possible from
the transmitter, if it has a lamp indi-
cator. The exact tuning spot can then
be found more easily.

Care should always be taken to
assure that the transmitter is working
in the permitted band. If not, har-
monics may cause interference to tele-
vision reception. Do not add an aerial
until the transmilter has been tuned
approximately into the band.
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Rudder movement
¥4'right and left

Mod. Clark Y wing
Motor at + la'inc.

Fox 15 with 5 downthrust,
8'x 4" Tornado prop.

Hard Y8 sheet ——
fin and rudder

3/32 sheel sides,
top and boitom

316 soft sheat——|
| s | tailplane at O°

. ! SEPTAL Ii

| By STAN JOHNS,
of Crescent City R/C Club,

| represents 18 months of research with
e B no less than ten models. Using a
i | Fox 15, this model may seem over-
f il powered by normal standards, but
= T MEE N excellent stunt performance is assured
, with this combination. Tricycle U/C
I f permits good ground handiing, the

—————— front wheel is slightly braked so that
the model stops when on slow motor

control.

SCALE: I/8
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New
Equipment

MALCOLM DouGrLAss  sent us  some
Spectra Strip, a flat wire only % in.
wide which contains 10 pieces of 19
strand wire, in this photograph it looks
good enough (o eal in fact harnessing
with Spectra Strip can really add some-
thing to the appearance of a neat in-
stallation the price is 1/10d. per f[t,
which may at first appear rather high,
however if one compares the price of
10 separate pieces of wire there is less
than 10d. per ft. difference. It 1s
possible to part off individual or groups
of strands to suit individual sockets.

the form of

invention in
printed circuit strips on drilled paxolin
matrix known as Vero Board provides

A British

an excellent medium for bread board
work and complete installations and is
supplied in 4.8 in. X 18 in. long the
holes are .105 in. diameter at .2 inches
pitch in accordance with British stan-
dard recommendations. The parallel
copper strips .1 in. wide and .2015 in.
thick are bonded to the board and are
pierced to correspond with the holes in
the board. Tt is possible to cut through
the copper to break what would other-
wise be an unwanted connection.

The price of the standard sheet is
21 /-, this provides 21 strips with a .35
in. margin down ecach edge.

We thought we would have a look
at the Hillerest Motor Control Servo.
This is priced at 48/- weighs 1% ounces
and is 2% in. long, 18 in. X 13 in. cross
section. A lever protrudes from the
end plate and it is necessary to mount

CONTROL MODELS & ELECTRONICS

Above :

servo.

The Hillcrest engine control

Left : Spectra Strip. Below :

Vero Board.

the servo on a ply panel through which
protrudes the driving shaft, there are
no limit stops so that when operated the
arm simply rotates in a direction deter-
mined by the polarity of the battery.
A spring loaded overrun clutch avoids
damage to the motor upon reaching the
stop. One can then arrange one’s own
limit positions al will and adjust the
throttle position without operating the
radio. We were unable to examine the
internal mechanism or the motor as the
case is a sealed unit, however we ascer-
tained the following data: 90° travel 1
second a thrust of just over I Ib. on
reduced throw at 4% volts. Free run-

ning load at the voltage 4 amps., load
at overrun 1.6 amps.

Although the specified voltage is 1%
to 4% we found, in fact, that the over-
run clutch did not operate on the lower
voltage
molor.

range, resulting in a stalled
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A comprehensive range of plastic
components  with numerous applica-

tions in the model world arrived from
Messrs. Hellermann of Crawley, Sussex.
The photographs illustrate a selected
range as follows: —

Upper picture, top line from left to
right: nylon U pieces would form ex-
cellent control horns for bell crank
when sawn in half, this and most other
components carry part numbers, in this
case the number i1s 12133, Next we
have 18195 which appears to be a pair
of corner pieces although they might
be used as cleats for wiring harnesses,
PS 12004 is a very nicely moulded poly-
styrene  coil former with pegs for
securing the wire ends.

Now to the centre line, left. Two
types of soft plastic caps which would
be useful on switch levers or at the
ends of cables (HV 4641). Centre shows
PS 12151; hard plastic bushes 1% in.
i.d. which would form a base for drum
contact (or portholes in ship models).
Right HV 4518; something which has
previously ¢luded us, clear soft plastic
transistor straps or supports, press fit

199

into a hole in the chassis and enable one
to read of the transistor number; frac-
tured leads do not now seem so likely
under shock conditions. Now on the
bottom line PS 12016 hard plastic rings
slipped over a wiring harness are much
neater Lhan thread binding. The next
three HV 4522, OP 11148 and 18181 are
press fitting studs which would make
excellent feet for the equipment boxes:
first two being in soft plastic, the third
in nylon. At extreme right this nylon
strip might do service as a contact
carrier (18146).

Next to those photographed on the

white background; at the top, black
Helavin  cable strapping and studs.
HV 3070 are polyvinal caps which

would fit a B7G plug to protect the
pins. Now three assorted grommets
HV 3109 (4% in.), HV 485 ({5 in.), HV
3035 (4% in.). Next line 14 in. long
soft bushes +% id. HV 3036. Three
smaller bushes & in. X % in., f5 in. X
¥z In., ¢ in. X % in. which is blind,
are numbered respectively; HV 4057,
HV 3906 and OP 11148. Boitom row,
12013; wide plastic rings < in. i.d.
might be wused in place of PS 12016
following up with two slightly different
transistor holders in red plastic HV
4518 s in. X % in. and in black % in.
X & in. HV 4734,

Some excellent nylon coil bobbins
5 in. max. diameter. iz i.d. X & in.
long  (NY/18182) are illustrated

separately.
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Whirr and Click

A series for the mechanically minded and
followers of switchcraft.

Pat Wheeler of South Africa has a
novel approach to the selector
problem ., . . He uses a Bonner
Varicomp escapement to switch his
servos, and has devised a simple set
of switchgear which he adds to the
standard unit.
Hawk-eyed readers will have spot-
ted this “Mystery [Item” in his
EASY SERVICING photographs
in the last issue. Stop guessing,
here is the Gen !

Tll[i single-neutral escapement is the
most cconomical control mover yelt
devised but inevitably it has power
limits associated with pulse timing
variations. The less the torsion of the
driving rubber the easier it runs, until

it is loaded; the balance required
between the bearable load and the
rubber power, resulting in a parallel

balance of battery power against arma-
ture spring tension, is the most frustra-
ting thing for even some ‘experts’ to
find.

Most of this disappears as soon as the
escapement is unloaded, such as trans-
forming its duties into a low - friction

switcher for a small servo, a system
thought until now to be wasteful of

weight, space—and money. Today the

famous Varicomp and its variations and
the Graupner Bellamatic are in free
supply; if they are electrically linked,
preferably with separate battery sup-
plics, we have as much power as we
want, no pulse timing troubles and con-
trol movements without cycling pro-
vided the pulsing is reasonably fast. By
routing one lead of the servo power
supply in common with the escapement
relay lead, the time the switcher com-
pletes the servo circuit while passing
over a control position is even shorter.
the risk of servo cycling smaller and
the servo battery drain less.

Construction Notes

The switchboard shown is made from
standard {; in. copper-clad Paxolin
sheet or similar; rhodium plating by the
local jeweller helps to suppress arcing.
The finger contacts are made by first
filing and drilling a template of Paxo-
lin, Tufnol or steel; an approximate
shape is cut from phosphor-bronze shim
stock, clamped in the vice to the tem-
plate, filed and drilling done with a
picce of scrap sheet behind finger.
Scribe contact circles on switcher plate
using drawing dividers, mark centre
lines; lay cut fingers in place before

Left : The switching Varicomp
shown unbolted to expose the
switch board, the unit is in-
stalled on the ‘‘Easy Servic-
ing”” chassis described last
month.  Facing page—Top :
P/C switchboard and switcher
details. Below : lan Clark’s
Control Box.
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Switcher
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Switch-board

(Shown facing each othar)
Contact rotation

% N ¥32 dhollow brass rivets (ayelets)
" b | 2
Bare g Yoy /
paxolin I

Finger contacts (shim)

e A

Rhodium plated
copper

\

—~

|/,d. Varicomp oulline

Nylon wheel
e

paxolin switcher

To servo

:?32 D.alminium rivets

- through switcher & wheel.
“——_ Centering hole

Contact edge

e

2-3v %

Bend here

00-015"

Rattier

2, | 2 3
P i %8 Fixing holes

Contact pulse positions

bending, mark rivet holes on swilcher.
Rivet fingers in place before bending;
use centre lines to sight positions of
contact-edge bends in shim. Bend
fingers up so that contact edges rest
+ 1 in. above switcher.

Drill centre hole, use to place
swilcher correctly on escapement wheel;
clamp carefully and drill &% in. rivet
holes through switcher and wheel taking
care to stay away from track edges.
Drill and cut a small block from . in.
Paxolin to support the rivet on outside
of the track. Insert rivets from top and
peen over under wheel using a small
drift; an extra hand to hold assembly
steady on vice top will help.

Solder wiring to switchboard; assem-
ble to face the modified Varicomp
using & in. d. brass machine screws and
8 in. i/d aluminium tube spacers i%-—
4 in. long. Bench test. Dissemble and
adjust fingers with long-nose pliers if
necessary.

Now Ian Clark supplies details of

his boat control selector mechanisms.

The transmitter “Control-Box” is
merely a single throw rotary switch,
whose contacts close twelve times per
revolution (or four times, if used with
an E.D. clockwork escapement or simi-
lar). If used to switch the transmitter,

HG Paxolin spacer

Phosphor  bronze
Spshir'n

| finger only shown o
s

-] = J«—— Nylon wheel,

J; Boss

Side view of wheel
assembly

it will obviously work the sequence
selector in such a fashion that the selec-
tor arm will maintain the same position
relative to the switch-handle, provided

Wheel with bolts
(only 4 shown); 3, Threaded rod (2-4
BA); 4, Aluminium bracket; 5, Springy
brass strip; 6, Moving contact screw;
7, Fixed contact (adjustable); 8, Handle,

KEY : 1, Panel; 2,
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the latter is always turned in the same
direction. This means, that if this
switch-handle is turned through two 180
degrees, the selector-arm will also turn
through the same arc, and so on.

The Controller may be made up in
the form of a ship’s telegraph or some-
thing similar, and is best fitted with a
cut-out press-button, in which case an
indicator light can be arranged to go on
in the model in a known selector posi-
tion. Then, if the selector is suspected
to be out of step with the control box,
the handle of the latter is turned until
the indicator lights up, the cut-out is
depressed, and the handle turned to the
“indicator” position, if not already
there. The selector and control-box will
then be in step again.

At the receiving end the basis of the
unit is a twelve-volt selector, operating
five pairs of contacts. The cams on the
rotating spindle are replaced with
home-made paxolin or cellulose acetate
ones, to give the desired sequence. The
spindle supporting - bracket is also re-

SUGGESTED CONTROL 2 ' 2
POSITIONS

Stop. 19
Reverse (indicator light).
Full speed; Half Port. 10

Slow; Full Port,

Full speed; Full Port. 9

Full ah=ad; Extra control.

Full ahead. 8 6
Full ahead; Search'ight. T

Full ah~ad: Full Starboard,

Slow; Full Starboard.

Full speed; Half Starb’d.

. Slow ahead.

-

NESemNenawN

— -

McQUERY
COLUMN

placed with a heavy-gauge aluminium
one through which the threaded portion
at the top of the spindle to projects and
to which is fixed an aluminium arm
“X” (see diagram). The unit is mounted
so that *“X” can engage a “fork™ (“Y")
with prongs a little wider than the
length of “X”. This fork is attached to
the rudder-post. This will mean that
the rudder is applied only on positions:
3, 4,5 9 10 and 11, as shown in dia-
gram, leaving positions: 12, 1, 2, 6, 7, 8.
in which to permute the five contacts
on the selector (when the boat is going
straight ahead). In my boat, two of the
contacts are in the motor circuit to give
stop and slow, another works a revers-
ing relay, also in the motor-circuit, to-
gether with  the indicator bulb, the
fourth controls a motor-powered delay
mechanism which switches the search-
light, leaving the fifth to be used for
some extra control, i.e. “lowering the
boat™ or “flares”. These work in the
sequence described.

—— |
= |

[ @ “Ahead"

Position 5 Position |

DAVE McQUE WILL ANSWER QUERIES
THROUGH THIS COLUMN EACH MONTH,
AND WE WELCOME GENERAL INTEREST
PROBLEMS, AT THE MOMENT WE
CANNOT UNDERTAKE TO ANSWER
QUERIES THROUGH THE POST, NOR
SHOULD SETS BE SENT TO US UNLESS
SPECIFICALLY REQUESTED.

[ have recently built an Aeromodeller
No. 1 hard valve receiver, but am
having trouble with it. Normal standing
current is 2 m.A. on 45v. H.T. but this
refuses to drop by unscrewing the bee-
hive condenser. 1 have read the “Aero-
modeller” leaflet on the subject and
tried changing the two condensers (o
the values given in the leaflet plus a
few other values besides. The result?

A steady 2 m.A. * perhaps 0.2 m.A. if
values are changed, which refuses to
drop even with the aerial completely
removed.

Can you please suggest any other
changes 1 can make from the recom-
mended layout to make the receiver
sensitive ? Since I imagine the receiver
is fairly popular. Your answer may be
of interest to other readers of Radio
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Control Models & Electronics.

Leaving the problem now I would
like to say thank you for the way your
magazine is catering for the novices. |
found the series on the working of tran-
sistors most enlightening (after reading
it several times!) I am also glad to see
the series on the Fundamentals of
Radio.

I would like to suggest that there may
be scope for a useful article or articles
on the working of crystals when used
for controlling frequency. There must
be many readers to whom the words
“fundamental”, “overtone” and “‘har-
monic” mean very little. I personally
would like to know how crystal fre-
quency can be doubled, trebled, etc.
when used in radio circuits.

J. J. BUDDELL, REDLAND.

I am sorry to hear that you are
having trouble with your Aeromodeller
No. 1 receiver. Are you certain that the
valve is oscillating? ~ It should be with
a standing current of 2 m.A. but try
touching the grid pin and the current
should rise as the valve stops oscilla-
ting. If it does not you certainly have
a fault in the RF circuit. Check the
tuning coil, the grid resistor and
capacitor for bad connection.

If it is oscillating the fault may be
in the quench arrangement. If you have
constructed it exactly as specified have
you connected the coils the correct way
round? Try reversing the connections
of one winding. Short out both wind-
ings of the quench coil and again (ry
the test of touching the grid.

Replace C4 (.01) or C3. Check RI.
It must be 3.3 meg. ohms (colour
orange, orange, green). Check the H.F.
choke and see that the windings are not
damaged.

Cl when fully screwed home should
s.op the valve [rom oscillating and the
standing current is then about 2 m.A.
With C1 disconnected the circuit should
oscillate (and quench) and the current
would then be I m.A. or less.

[ hope this helps and as
crystals we hope to include an
later.

regards
article

CAN you tell me please, if there is
any technical reason why I should
not operate an “Aeromodeller”’ Tran-
sistor Receiver on 30v. H.T. instead of
the stipulated 22.5v. ?
The reason I make this query is that
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I have just “pensioned-off” my regular
model, which is fitted with the Hill two
valve receiver, and my spare (brand
new) model is fitted with the Transistor
Rx., but no batteries. 1 have a brand
new 30v. battery which I intended using
on the Hill, and being Yorkshire I hate
to waste “brass”, so thought I would
use the 30v. battery as H.T. for this set,
provided as 1 say, that there is no tech-
nical reason why I should not do so.
K. BROWN, AcoMs.

With reference to your letter the use
of a higher voltage in the case of the
“Aeromodeller” Transistor Rx. may
cause the valve to oscillate more fiercely
thus upsetting the sensitivity adjustment.

There is no reason why it should not
be used and, in fact, it will give a
greater current change, but you may
need to modify the circuit.

Try it out and if the sensitivity con-
trol is not effective vary the fixed resis-
tor up or down in value (to nil or 1.5 K.
max.). If you then obtain control, but
it 1s too fierce, further circuit modifica-
tions will be necessary and I would then
suggest that you scrap the battery.

COULD you please suggest a circuit

for a single-channel, 3 or 4 tran-
sistor, radio control receiver, having a
ground range of from % of a mile to
one mile and using the popular red spot
transistors. The receiver must be ex-
tremely compact and be able to run on
3 pencells, i.e. 4% volts. ?

D. GOODYEAR, HORNCASTLE.

Thanks for your letter and request
for something which we would all like
to have but may not achieve for some
time yet,

Firstly, let me say that if the receiver
is required for model work a range of
1 mile is the maximum which any con-
troller is likely to nced in order to be
able to see his model sufficiently to en-
able him to give positive control. A
tolerance of 100% would be ample for
such purposes.

Secondly, our June issue does include
an all transistor receiver which has
achieved great popularity in the States,
but it is not one which I would recom-
mend to the novice. If you have the
know-how I suggest you try it out.

Thirdly, T would not recommend the
surplus red spot transistors as they vary
considerably and you might have sam-
ples with a low gain. A really good
gain is essential in this type of receiver.
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Coil Winder

By P. T. BELLAMY, D.Tech (Eng.)

Hon. Secretary LR.C.MS., in whose
Bulletin this feature first appeared.

EALLY accurate coil winding is an

essential part of the workmanship
required for the construction of R/C
equipment, badly applied turns have
the effect of reducing the efliciency of
the particular component.

It is, of course, possible to wind
accurately by hand, but unless one has
a delicate touch and infinite patience,
fine wire tends to become not only un-
even in piling but damaged by excess
tension.

How much easier it is to fit the
bobbin to a winding mandrel, turn the
handle and feed the wirc on with the
other hand. No longer does one search
in vain for that third hand, three or
fouir hours of complete isolation and
the patience of Job!

Generally, if a bobbin has a large
number of turns on it, then the gauge
of wire will be small and conversely,
if the gauge of wire is thick, then there
will only be a few turns. This led to
the design shown where there is a 1:
winding ratio for fine wires and a 1:1

7
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Photograph and 1 size drawings show
the winding handle in the high gear
position,
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ratio for heavy wires. The winding
handle can be fitted to either the direct
shaft or the 1:5 step-up shaft. The
rev. counter is coupled to the direct
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drive shaft by means of a train of 1:1
gears. This 1s done to get the correct
direction of rotation. The oulput shaft
can be fitted with one of three coup-
lings threaded with 0, 2 and 4 BA,
which arc used to facilitate easy coup-
ling to mandrels for diflerent size
bobbins.

The 1:1 gears which drive the revo-
lution counter may be 40 D.P. and are
obtainable from Bonds, as are the 5:1
gears used for the step-up drive.

It will be noted that the spool stand
for the wire has provision for two
spools. This is so that bifilar winding
can be done easily, also if windings are
to be distributed, then the two dif-
ferent gauges of wire can be fitted
which saves time. No wire feeding
arrangements have been made because
the complexity is not really worth the
. is almost as good to feed
the wire by hand. ;

The counter was bought for 12/6d.
from a tool merchants, and does not
have a trip device. The rest of the
machine, apart from the gears, was
made from scrap metal found around
the workshop. No exact dimensions
are given on the drawing because de-
pending on the gears and malterial avail-
able, so the dimension will alter.
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CLASSIFIED
ADVERTISEMENTS

PRIVATE : Minimum 18 words 4/6 and
3d. per word for each subsequent
word,

TRADE : Minimum 18 words 6s. and 4d.
per word for each subsequent word.

Box numbers are permissible — to count
as 6 words when costing the
advertisement.

COPY should be sent to the Classified
Advertisement Dept., “‘Radio Control
Models & Electronics''. 38 Clarendon
Road, Warford, Herts.

FOR SALE

EIGHT Channel crystal controlled hand-
held transmitter, joystick controlled dual
simultaneous. 72 in. span multi-model air-
craft with Merco 35 multispeed. Complete
outfit, flight tested, £50 o.n.o. BEx-govt. oscil-
loscope, hardly used, £10.—Ryr, 76 Combe
Avenue, Portishead, Bristol.

LACK ARROW 6 receiver, E.D. multi

servo unit, glass fibre hull H.M.S. Cadiz,

drawing, £15.10.0d.—RoGERS, 38 Maple Road,
Surbiton, Surrey.

IGH Power crystal controlled transmitter.

Single channel carrier or tone. Six wvolt
accumulator operation. Complete with aerial
and new accunmulator. £8 for quick =sale.—-
HiLn, 3 Harlow Avenue, Harrogate, Yorks.

CTONE Transmitter and Receiver. £27.
Box number 10.

WANTED

FENNERS-PIKI‘} pulse box and servo unit,
in good condition if secondhand, or new.
—G. Price, 29 Upland Road, Rumney, Car-
diff, Glam.

TRADE

ONNER Duramite Conversion: Transmite

Amplifier Units are now in stock, with
full instructions for modifying your Duramite
to work with Relayless Receivers, £7.17.6d.
(Send £8.7.6d. and your Duramite for in-
stallation by experts.) ALL Duramite parts
available from stock. Cases, P/C boards,
motors, gears, etc. Bonner Duramite, com-
plete, £5.--KEp. JounsoN (Radio Control),
Larkhill, Wilts.

RINTED CIRCUITS.-—Give your models
that professional look. Printed circuits
made entirely to your own design. Prices
from 3d. to 6d. per square inch for one board.
Reductions fur guanlitles. Send  details ot
your requirements with S.A.KE. for free advice.
—Scorr, 114 Trentham Drive, Nottingham.
ERYLENE and Cloth SAILS for radio-
controlled yachts.—RoBERTS, ‘The Gables',
Dragons Green, Shipley, Horsham, Sussex.

RINTED Circuits to your own design. Send
a full-size drawing or tracing of your
printed circuit layout, and receive by return
your printed circuit board, etched and drilled
ready to fit your wire-ended components. The
cost: 3d. per square inch plus 1/- process
charge. For those who prefer to do it the
hard way, cut panels ready for etching can
be supplied at 1d. per square inch. Please
add 6d. postage for orders less than 5/-.—
SPENCER, Frederick Villa, Pitsea Road, Pitsea,
Essex.

CCUMULATORS. Nickel Cadmium 21

linked cells. 25 volts. 500 m/A/Hr.
Plastic cased 4 in. X 4 in. X 3 in. 44 ozs.
42/6d. Your requirements made up for L.T.,
servos, etc., per 1.20 v. cell. 2/9d. Excep-
tional durability. With instructions. Post
free U.K.—Pocock, 106 Whitley, Melksham,
Wilts.

ARBLEHEAD Class HULLS in glass

fibre. “‘Jemima Duck' and ‘'Doris-H"
designs available immediately from stock.
Price £6.10.0d. each, includes Assembly Plans
an.! Free Delivery.-——RoBERTS, ‘‘The Gables'’,
Dragons Green, Shipley, Horsham, Sussex.

ORLD Engines 8 Channel Recelver.

Simultaneous American 8 channel re-
ceiver in kit form. Subminiature 8 reed unit,
8 relays each weighing 3 oz. All parts in-
cluded. Valve, 3 transistors, case, printed
circuit board, etc., ete. 19 pages of instruc-

tions. Size 2 in. x 2} in. x 3% in. Wt. 82
0Z3. Price £27.15.0d.—Ep. JoHNSON (Radio
Control), Larkhill, Wilts

PECIAL OFFER to R.C.M. & E readers.
FP.P.N.2 Vibration Trans/Receiver on
chassis, 200 mc/s approximately. Consisting
of two Self-Rectifier Vibrator units, 2 volt in-
put with four outputs; 29v.—T77Tv.—162v. at
50 m.A.,, 480v. at 20 m.A. approximately.
The whole unit mounted on chassis 9 in. x
7 in. and containing 9 BT9 valve holders,
tuning condensers, two sets of worm and spur
gears, switeh, full wave rectifier, transform-
ers, sockets, lead-through insulators, dozens
of resistances anrl condensers, etc. New con-
dition, all for Ts. 6d. plus 3/6d. postage.
Instruction manual for above, fully illus-
trated, 2/6d. post free.—ARTHUR SALLIS
(Radio Control) Ltd., 93 North Road, Brigh-
ton, Sussex.

A HULL OF A PROBLEM ?
THEN HEAVE US A LINE !
For fully detailed scale ships hulls, working
or showcase, warship (by N, A, Ough) or
merchant, in fireproof glassfibre, and stainless
steel shafts, bronze propellers, brass stern
tubes (bushed), rudders, shaft brackets, and
engine bearers.
S.A.E. please for illustrated leaflet.
G. H. ALBON (Modelmakers) & CO.,
56 Langdale Road, Thornton Heath, Surrey.
Tel.: THO 7354.

SOUTHERN RADIO CONTROL,
(Harry Brooks)

BONNER TRANSMITES ..... N £11.15.0

Trim £11.0.0, Duramite Converters, £7.17.6

We will convert your Relay Rx. to Relayless.
S.a.e. for details.

Doniner Duramites, Spezcial Price £5. Deans
10 Reed Units £9.17.6, New Kraft 10
Relayless Rx. with Deans Reed Bank Kit
£20.5.0. Agent for R.E.P. Relayless and
Standard (made up) £22.10.0,

FIRST! Transmite Amplifier Exchange Service
for my customers. Latest K & B 45 R/C
Engine £11.10.0. COPPERHEAD Hard-
ened Piston/Cyl. sets for K & B 45 with
Gaskets, Bolts £4.6.0. Full range K & B
Spares, Electrolube 14/6. Top Flite Nylon
Aileron (set only) 6/9.

All above in stock. Callers welcome
Week-ends and evenings.
67 OAKDENE CRES., MILE OAK, PORTSLADE,
SUSSEX. Phone : Hove 47654

S.A.E. FOR LISTS AVAILABLE NOW




MODEL SUPPLY

~ STORES
17 BRAZENNOSE STREET, MANCHESTER 2

Manchester’s Main ‘'Mecca’’ for every make of
KIT, ENGINE & ACCESSORIES, BALSA,
RADIO CONTROL EQUIPMENT A SPECIALITY

B. CUTTRISS & SONS
49-51 Cleveland St., Doncaster

Radio Control Specialists
CALL AND SEE OUR SHOP, Tel. 2524

BIRMINGHAM I
and MIDLANDS °

Your

Radio - Control  Supplies

obviously means

"HORNTON'S”

All proprietary brands in stock ;
full range of boat and aircraft Kkits.

Diesel Engines, Electric Motors,

Hire Purchase Facilities

MODEL AIRCRAFT SUPPLIES LTD,

Stockists of R.E.P. radio control units,
( Easy terms available.)

We have a large selection of compo-
nents, kits, engines and materials tor
boats and aircraft.

Phone, call, or write :

29 OLD KENT RD., LONDON, S.E.l

CITY BRANCH:
32 Stephenson Street,
Birmingham 2
Telephone : MIDland 0972

GEAR TRAINS CONTAINING QUANTITY
Precision Spur Gears, Bf6 - 1/3 pp. Five
Channel Press Button Control Boxes, 5/6 -+
1/6 pp. Switch Units Black Crackle Cases
contain four switches, sockets, etc., 9/6 -
2f/- pp. Crystal Control Units, mass of use-
ful components, valves, etc., 22/6 -+ 3/6
PpP- Most items previously advertised still

available.
M. I, WILKS & CO,,
13 The Hives, Trafford Park, Manchester, 17.

“GLOBE-KING”

WORLD-FAMOUS KITS AND RECEIVERS

for the Radio Amateur and S.W. Listener.
Catalogue Free, enclose stamp for postage.
Kits from 79/6 obtainable at your dealers or
direct from sole manufacturers—

JOHNSONS (RADIO-RCME),
St. Martin’s Gate 2 Worcester

IVY—A.M. TRANSMITTER AND RECEIVER KITS

Full scale production following retooling will enable these kits to be con-
tinually available for immediate delivery to your dealer as from APRIL, 1961,
Attractively boxed, with fully illustrated building instructions, contents will
include Boxed B.V.A. VYalves, Telescopic Aerials, correct Relay, Printed Circuit
Board, Wound Coils and latest new components. Every kit complete, even
solder, no parts to make, just assemble. Remember, these kits are designed
for the beginner to obtain positive results. Prices range from 27/6d. to 155/6d.
including P.T. Literature available shortly, see your dealer and start construc-
tion the safe way,

In the event of difficulty in obtaining our kits, apply direct, quoting
your usual retailer, to

MacGregor Industries
STATION WHARF, LANGLEY, BUCKS

Made and printed in Great Britain by Bletchley Printers Ltd., Central Gardens, Bletchley, Bucks,
for the proprietors, Model Aeronautical Press Ltd., 38 Clarendon Road, Watford, Herts.
Published by The Argus Press Ltd., 8/10 Temple Avenue, London, E.C.4, to whom all trade
enquiries should be addressed. Registered at the G.P.O. for transmission by Canadian Magazine Post.




Ready-cut and shaped parts,
R/C aerobatic fuel tank,
Preformed dural undercarriage,
Adequate building materials.
Full-size plans (2 sheets).
lllustrated instruction booklet,

oo [CETLICRAET ey

WHOLESALE ONLY




