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2-BAND SUPERHET CHASSIS
ONLY £5.17.6

WITH SPEAKER

4-STATION PRESET CHASSIS

ONLY £4.17.6  WITH SPEAKER

Plus 6/6 post and packing

A quality 4 valve AC/DC superhet chassis made by a world
famous manufacturer, Long and Medium wave coverage.
Fitted with a cord and drum reduction tuning drive and
attractive illuminated glass dial (size 64” x 24”). Controls:
volume on/off, tuning and wave change. The receiver is self-
powered, employing a mains dropper and a valve rectifier,
Chassis dimensions 64” x 9” x 54” high. Supplied complete
with a good quality 5” loudspeaker, valves (UCH42, UAF42,
UL41, UY41), AC/DC mains input lead, ivory knobs, etc.
Don’t hesitate, Order Now ! This unbeatable bargain
is bound to sell out quickly at only £5.17.6, plus 6/6

Plus 6/6
post and packing

A compact, 4-
station preset’
mains transport-
able receiver for
operation from
AC/DC  mains.
Two simple
controls, vol-
ume on/off and
4-position  sta-
tion selector,
The latter is set
to Light Pro-
gramme (Long
Wave), Third
Programme, Home Service and Light Programme (Medium
Woave), but may of course be adjusted to alternative selections
if required. A frame aerial with throw-out extension is sup-
-plied, making this receiver ideal as a general purpose trans-
portable set for the home. A fully smoothed power supply
Jis provided from AC/DC mains input by a mains dropper and
a valve rectifier., The good tonal qualities are assisted by the
.provision of a quality 5” speaker, which is ready-mounted on
the chassis (this is easily detachable if alternative positioning
is required). Valve line-up: UCH42, UAF42, UL41, UY41,
This chassis (size 9”7 x 63” x 53" high) is supplied complete with
valves, knobs, mains lead, aerial, etc. It is beautifully made
by a famous maker, and is a first-class buy at the rock bottom

post and packing.

price of only £4.17.6 plus 6/6 post and packing.

AM RADIOGRAM CHASSIS Y

A chassis of dnsnncnon by a famous
maker. Covering Long, Med. and Short
waves, plus gram position, this chassis
(size 153" x 7”7 x 64” high) incorporates
the latest circuitry, using fully delayed
a.v.c. and negative feedback. Controls:
tone, volume on/off, wave-change (L.M.S.
and gram), tuning. Tapped input 200-
250V a.c. only. An attractive brown and
gold illuminated dial with matching knobs
make this one of the most handsome, in
addition to being one of the best per-
forming, chassis yet offered. Complete
with valves (ECH81, EF89, EBC81, EL84,
EZ81), lg\ot':‘s,ccéuéput transformer, leads,
etc. OUR PRI NLY
plus 4/6 post & packing £9.19.6

THE WORLD FAMOUS E.M.1. ANGEL
TRANSCRIPTION P.U. (Mode! 17A)

o

A Pick-up for the connoisseur originally
priced at £17.10.0. The last remaining few

offered at £5.1 5.0

Plus P. & P, 5/- ¢

HARVERSON’S
FM TUNER KIT

At last a quality FM Tuner Kit at a price
you can afford. Just look at these fine
features, which are usually associated
with equipment at twice the price!

Y% FM tuning head by famous maker.
% Guaranteed non-drift. % Permeability
tuning. % Frequency coverage 88-100
Mefs. % OAB81 balanced diode output.
* Two i.f. stages and discriminator.
Y% Attractive maroon and gold glass dial
(7" x 3”). ¥ Self powered, using a good
quality mains transformer and valve
rectifier. v Valves used ECCB85, two
EF80s and EZ80 (rectifier). <+ Fully
drilled chassis. ¥ Everything supplied,
down to the last nut and bolt. Size
of completed tuner 8” x 6” x 53”. ¥ All
parts sold separately.

All

ONLY 451'-

FOR FM TUNER UNIT

simple instructions to make two-stage

% OUTPUT STAGE AND SPEAKER

parts including speaker, ECL82 valve and

output

unit, for converting f.m. tuner into f.m. receiver.

plus 4/6 P, & P.

E.M.I.

4-SPEED RECORD

TURNTABLE AND PICK-UP

Heavy 83" metal tu
Low flutter
200/250V shaded
with tap at

if required.
LP/78 head.

89/6 cOMPLETE
Plus 4/6 P. & P.

rntable.

performance,

motor

80V for
amplifier valve filament
Turnover

SUPRER STEREO KIT MARK Ii

A kit of ready-built units only requiring inter-

connection.

fiers, push-button switch, transformer,

Comprising two midget 3W ampli-

control

unit (bass, treble and vol.), power pack, two

speakers, indicator light,
range), and comprehensive instructions.
plus 6/6

£3.9.6 P.&FP.

valves (ECL82, EZ80

FM TUNER HEAD

A permeability tuned tuner

Plus 8/6 head by a famous maker,
£4.I9.6 P.P. & Ins. supplied without valve
Circuit diagram and illustrations, 1/6 (ECCB5).
post free. pIus 1/9

18/6 b

Valve 8/6 extra

e ol
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CHErrywood

Please turn page
for more
3985/6 Bargains

Introducing . .
HARVERSON’S

A A A A
Monaural Amplifier Kit
In response to numerous requests from
delighted purchasers of our ‘‘SUPER ! |

STEREO KIT” we have produced a o
“MONAURAL AMPLIFIER" on similar

lines.

Y A UCL82 valve provides a triode
amplifying stage, and a pentode output
stage (3 watts), enabling good amplifica-
tion and sparkling reproduction to be
combined with physical compactness
(amplifier size 7" x 33" x 6;” high).

¥ Modern circuitry design, good quality
o.p. transformer (to match 3Q) keep
hum and distortion to a low level.

Y The controls, volume onjoff and tone,
are complete with attractive cream and
gold knobs.

v The amplifier bas a built-in fully
smoothed power supply, using a good
quality mains transformer (a.c. mains
only) and metal rectifier.

% All you need is supplied including
easy to follow instructions which guar-
antee good results for the beginner and
expert. All components, leads, chassis,
valve, knobs, etc., are first grade items
by prominent manufacturers.

OUR PRICE
Plus 4/6 Post and Packing
5” LOUDSPEAKER TO SUIT, 14/6 EXTRA
ALL PARTS SOLD SEPARATELY

CHILD’S NURSERY LAMP

A child's night light of unusual design.
Contemporary styled lampholder of
robust construction finished in either red
or yellow. Entirely safe (bulb socket
shielded from '‘prying fingers”,) complete
with flex and a push-button switch.
200/250 volts a.c. only. The low-con-
sumption bulb element is made in the
shape of either flowers or angel fish, and
when switched on, glows in fluorescent
colours (the flowers pink with green
leaves, or the fish green with purple
weed). Made by a famous manufacturer
and originally priced at 29/6.
Please state lampholder colour preference
and whether fish or flower element is
required.

OUR BARGAIN PRICE ONLY lo 9

plus 9d. post and packing /

SUPERHET CHASSIS — LESS VALVES & CABINET

Modern AC/DC chassis with printed circuit and ferrite rod aerial.
Although not completely built, the main components are mounted.
L. & M. wave coverage, 4 valves (UBF89, UCL83, UCH81, UY85).
Everything supplied except valves and cabinet. With speaker

and simple instructions. £3 6 6 Plugs( 3P/6
0.0 P. 5

TRANSISTOR AMPLIFIER KIT

A complete kit of parts to build a compact 4-transistor amplifier,
with volume control and printed circuit board. Two GT3 driver
transistors, transformer coupled. OQutput 1 watt from matched
pair GT15. Supplied with output transformer and 2{in. 3 ohm
speaker. :Ideal for record player, etc. 59/6

OUR PRICE
CONDENSER/RESISTOR PARCEL

50 mixed pF Condensers and 50 mixed Resistors. An assortment
of useful values. All popular sizes—all new—a must for the
serviceman and constructor. Io

P.&P.1/- ¢ ONLY /_

P. & P. 4/6

AT 4 PRICE WHILE THEY LAST!
GOLDRING MU-METAL CASED CARTRIDGES
Sapphire styli. Brand new and boxed
OUR PRICE £2.15.0 Pius P.P. 1/6 inc. ins.

BARGAIN MONTH FOR TRANSISTOR

POWER GETj02 I S
oC36 e 10/ XA103 WA 8/
OC44 9/- PXATO1E e N o
OC45 8/— EXAT0 BRL ST
g 2;; AMERICAN
B g4 2N388 SO an
2N1485 | Eva D
ocr8 018 25712 716
OC78D 6/6 3
GET15 o R B DIODE
GET15 (matched pair)  16/6 OA81 I e TL

Postage 6d. each

TRANSISTOR SPEAKER
Weston Electric 3Q2 speaker. Size 24" x +3” deep. 12/6 P.P. 1/~

THE HARVERSON COMPLETE
FM/VHF RECEIVER KIT £6° |9°6
At last! A complete FM Receiver in kit form.

Specially designed with the home
constructor in mind, this kit
enables the construction of a com-
pletely self-contained VHF receiver
at a fraction of the normal cost of
comparable equipment. This is
basically a quality self-powered FM
tuner plus 2 separate audio-ampli-
fier stages and output transformer
and speaker.

% FMtuning head by famous maker
% Guaranteed non-drift

% Permeability tuning

% Frequency coverage 88-100 Me/s
% OAB81 balanced diode output
% Twoi.f. stages and discriminator
% Self-powered, using a good

quality mains transformer and
valve rectifier

% Valves used: ECCB85, two EF80s,
ECL82 and EZ80 (rectifier)

% Fully drilled chassis
% A good quality speaker
+* Well

designed output trans-
former

% Attractive maroon

and gold
glass dial

% Two output stages (using ECL82
valve)

% Everything supplied, down to
the last nut and bolt

% Compact size

% All parts sold separately
Plus 4/6
ouR price £6.19.6 ¢ 'z 5,
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THE HARVERSON 6
TRANSISTOR PLUS DIODE
SUPERHET KIT

A first class 2 waveband tran-
sistor superhét in kit form.

Y Printed circuit panel (size
8%’ x 2%")

Y 3 Pre-aligned |.F. Trans-
formers

Y% Output Transformer
Y% 57 5Q Speaker
v High gain Ferrite rod aerial

Y First grade G.E.C. transis-
tors

Y Push-Pull output

All parts down to the minutest
item with simple instructions.

ONLY £6.19.6 Plus2/s

-Cabinet to Suit (if available) 15/- extra.

4 TRANSISTOR
AMPLIFIER KIT AND
21 INCH SPEAKER

All the components to make a

t ; quality  transistor amplifier.
Printed circuit panel size 33" x
A s¢ 24", 4 G.E.C. transistors. Low

loss miniature transformers and

record player amplifier, inter-
com, baby alarm, etc. W.ith

simple instructions.

ONLY 59/6

Plus 2/6
P. & P.

MODEL CONTROL UNIT KIT WITH RELAY
A miniature 4 transistor model control receiver with
relay. l|deal for boats or aircraft. Guaranteed range
1 mile 'in air and 4 mile over water.

ONLY
: 'PLEASE TURN Plus 2/6
< ‘OVER FOR MORE 57/6 pa%. .
. BARGAINS

quality 23” speaker. ldeal for a

|

‘T.S.L. Stick Mike

RVERSON SURPLUS CO. LTD

A BB
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CYLDON PUSH
BUTTON TV
TUNER
A compact TV tuner of superb
design adjustable to any channel.

5 push buttons (on/off and 4 §&
channels). Brand new. Complete

with valves (30C15 and 30L15). '\LW
ONLY 75 = Plus4/eP.&P. |, a=a

1/6 H.P. MOTOR

140 watt (approx. 1/6 h.p.). Series
wound, 220/250 volt 50 cycle
motor. Off load 14,000 rev/min.,
on load 8,500 rev/min. Ideal small
saw, sewing machine, etc. Post
free. 30/-

MINIATURE EARPHONE WITH CORD,
SUB-MINIATURE PLUG AND SOCKET
A deaf aid type earpiece of top grade quality. Gives an exception-
ally crisp reproduction of both speech and music. Brand new and
fully guaranteed. Two types available. CR-5 high impedance
crystal, MR-4 iow impedance magnetic. 7/6 Plus 1/—

Either type ONLY P. & P.

MAINS PORTABLE SOLDERING IRON
Probably one of the most outstanding soldering instruments yet
produced, this iron has a detachable handle which can be placed
over the bit and barrel, enabling it to be carried in complete safety
even when hot. The provision of an extremely stable 30W element

makes this ideal for transistor- and all similar lightweight applica-
tion. Brand new in P.V.C. bag, with lead and plug. ONLY 18/9
plus 1/3 P. & P. .

* D bt

@ ¥ S S g g o ot e o g e el g
HARVERSON'’S TRANSISTOR TUNER
At last a compact transistor tuner! Although primarily
designed as the partner to our transistor amplifier, this
tuner will give excellent results with any good amplifier.
We are confident that you will agree that the T.R.F. circuit
employed gives a comparable performance to a superhet.
Complete Kit including ferrite rod aerial, midget volume -
control, 2 diodes and 1 transistor, printed circuit board

(24” x 24”) and instructions. Post
19 73397
WA BB

Free
TAPE DECKS

B.S.R. Monardeck (single speed) 33" per sec., simple control,
uses 537 spools, £7.5.0 plus 5/6 carr. and ins. (tapes extra).
COLLARO STUDIO DECK £11.5.0 plus 5/6 carriage and ins,

(tapes extra). 2

PLESSEY SPEAKER
. 22[8 8” x 5” 3Q Speaker, large
ACOS (latest model) ... 18/6 Pot ...12/6 P.P.1/6
HI-FI STEREO MONAURAL AMPLIFIER
A 5 valve Hi-Fi amplifier with switched stereo-monaural
operation. Output 3 watts per channel, provision for
bass and treble speakers on each. Yolume and tone
controls fitted both' channels. All housed in stylish

ok

CRYSTAL MIKES

.blue/grey metal case with gold finished .knobs and

trimmings.

£9.19.6 Plus 4/6 P. & P

WHARFEDALE 12 HI-Fl FULL FREQUENCY
SPEAKER

Model * SUPER - 12/FS/AL. Aluminium voice coil, 15

ohms, 17,000 lines, -foam plastic suspension, .15-30

watts peak. "Brand new -in maker’s cartons. List
£17.10.0. - :
OUR PRICE | £12.19.6. Carriage7/6

242
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% HARVERSONS UNEQUALLED VALVE SERVICE x
AC/PEN EBF89  9/6 | EL820 18/7 | P61 3/6 | T#1 9/-1 UM34 17/3 | 2X2 4/6 \6L1 23/3 | 12AX7 7/6 | 305 10/6
5-pin 23/3 | EBL21 23/3 [ EL822 25/- | PABC80 TDD4 12/6 | UMBO 15/3 | 3A4 6/~ | 6L6G 8/- | 12BA6  8/- | 807 7/6
7-pin 15/— | EBL31 23/3 | EM34 9/6 13/11 | TH41  26/6 | UR1C 18/7 | 3A5 10/6 | 6L6M 9/6 | 12BE6  9/- | 956 3/-

AC2PEN/ EC52 5/6 | EM71  23/3 | PCC84 8/- | TH233 33/2 | UU6 19/11 | 3B7 12/6 | 6L7GT 7/6 { 12BH7 21/3 { 1821 16/7
DD 12/6 | EC54 6/— | EM8O 9/-| PCC85 9/6 | TH2321 20/- [ UU7  16/7 | 3D6 5/-{eL18  13/—|12EK1 30/— { 4033L 12/6
ACG6PEN 7/6 | EC70  12/6 | EM81 9/— | PCCB8 18/ | TP22 15/- | UUB" 26/6 | 3Q4 7/6 {6L19  23/3 | 12)5GT 4/6 | 5763 12/6
AC/TP 33/2 | EC92 13/3| EM84 10/6 | PCC89 11/6 [ TP25 15/- | UU9 7/6 | 3Q5GT 9/6 | 6LD3 8/6 | 1207GT 9/6 | 7193 5/-
"ATP4 5/-| ECC32 5/6 | EM85 17/3| PCF80C 8/-| TP2620 33/2 | UYIN 18/7 | 354 7/-| 6LD20 15/11 { 12K5 17/11 | 7475 7/6
AZ1 18/7 [ ECC33 8/6 { EN31 37/- | PCF82 10/6 | TY86F 13/3 | UY21 16/7 | 3v4 7/6 | 6N7 8/- | 12K7GT 5/6 | 9002 5/6
AZ31 10/- | ECC34 24/7 | EY51 9/— | PCF84 16/7 | U12/14 8/6 | UY41 7/6 1 SR4GY 17/6 | 6P25 12/6 | 12K8GT 14/-
AZ41 13/11 | ECC35 8/6|EY83 16/7 | PCF86 15/- | U16 10/- | UY85 7/-15U4G  6/6 | 6P26 19/11 | 12Q7GT 5/- | Transistors
B36 15/- | ECC40 23/3 | EY84 14/ | PCL82 10/- | U18/20 8/6 | YMP4G 15/ | 5V4G 10/— | 6P28  26/6 | 12SA7  8/6 | and diodes
BL63 7/6 | ECC81 6/- | EY86 9/- | PCL83 10/6 | U19 36/- | VMS4B 15/- [ 5Y3 6/616Q7G  6/6 |12SC7 8/6 | CGI1C  7/6
C1 12/6 | ECC82 6/6 | EZ35 6/~ | PCL84 12/6 | U22 8/— | VP2 12/6 | 5Z3 12/6 | 6Q7GT 11/- (12SG7 7/- | CG4E 7/6
cic 12/6 | ECC83 7/6 | EZ40 7/- | PCL8BS 16/7 [ U24 29/10 | VP4 15/-15Z4G  9/- | 6R7G  10/— | 12SH7 8/6 | CG6E  7/é
CBL1 26/6 | ECC84 9/-|EZ41 7/- | PENA4 23/3 1 U25 17/11 | VP2B  14/6 | 6A7 10/6 | 6SATGT 8/6{ 128)7 8/6 |CGIE 7/6
CBL31 23/3 | ECC85 8/6; EZ80 7/- | PENB4 26/6 | U26 10/- | VP4B  23/3 | 6A8 9/- | 65C7 7/6 | 12SK7  6/- | CG10E 7/6
CCH35 23/3 | ECC88 18/- | EZ81 7/- | PEN4DD U3 9/6 | VP13C  7/- | 6ACT 4/— 1 6SG7GT 8/- | 12SQ7 11/6 | CG12E 7/6
CK506 6/6 | ECC91 5/6 | FC4 15/- 26/6 | U33 26/6 |-VP23 6/6 | 6AGS 5/6 | 6SH7GT 8/- | 12SR7  8/6 | GD3, 4, 5,
CL33 19/3 | ECF80 10/6 | FW4/500 8/6 | PEN25  4/6 | U35 26/6 | VP41 6/- | 6AG7  7/6 | 6SJ7GT 8/-{12Y4 10/6 6,8 4/-
Cvé63 10/6 | ECF82 10/6 | FW4/800 8/6 | PEN40DD u37 26/6 | VR105 8/ | 6AKS 8/— | 6SK7GT &6/- | 1457 27/10 | OA70  4/-
CcY1 18/7 | ECF86 19/11 | GUS0 27/6 25/- 1 U43 9/-| VR150  7/6 | 6ALS 4/— | 6SL7GT 6/6 | 19AQ5 10/6 | OA73  4/-
CY31 11/- | ECH3 26/6 | GZ30  9/- | PEN44 26/6 | U45 9/-| VIB1A 5/- | 6AM6  4/6 | 6SNTGT 5/6 | 19H1 10/~ | OA79  4/-

D1 3/~ 1 ECH21 23/3)1GZ32 10/ [ PEN45 19/6 {US0 . 6/6 | VT501 5/- | 6AQ5  7/6| 6SQ7GT 9/ 20D1  15/3 | OA81 4/-
D15 10/6 [ ECH35 6/6 | GZ33 19/11 | PEN45DD u52 6/6 | W76 5/6 | 6AT6 7/-| 6SS7TGT 8/— | 20F2  26/6 | OAB6  6/-
D63 5/-1 ECH42 9/-{ GZ34 14/ 26/6 | US4 19/11 | WBIM  6/- { 6AU6 10/— | 6U4GT 12/6 | 20L1 26/6 | OA91 5/
D77 4/- | ECH81  9/— | GZ37 19/11 | PEN46 7/6 | U76 6/— | W107 18/7 [ 6AV6 12/8 | 6USG  7/6 | 20P1 26/6 | OA95  5/-

DAC32 10/6 | ECH8313/11 | Hé3 12/6 | PEN383 23/3 | U78 5/- | W729 19/11 | 6B8 5/-16U7G  8/6 | 20P3  23/3 | OA210 25/-
DAF91  6/— | ECL8C 9/-| HABCS0 PEN453DD | U107  16/7 | X24M '24/7 | 6BA6 7/6 | 6V6G 7/-|20P4  26/6 | OA211 40/-
DAF96 8/6 | ECL82 10/6 13/6 33/2 | U191 16/7 | X41 15/- | 6BE6 6/- | 6V6GTG 8/- [ 20P5  23/3 | OC16 54/-
DD41 13/11 | ECL83 19/3 | HL2 7/6 | PEN/DD U201 16/7 | X61(C) 12/6 | 6BGEG 23/3 | 6X4 5/-| 25A6G _10/6 | OC19 54/-
DET25 7/6 | ECL86 16/7 | HL23 15/3 4020 33/2 | U251  14/- | X63 9/- | 6BH6 8/- | 6X5GT 6/- | 25L6GT 10/- | OC23 87/-
DF33  10/6 | EF9 23/3 | HL23DD 7/6 | PL33  19/3 [ U281 -19/11°| X65 12/6 | 6BJ6 6/-| 6/30L2 10/- | 25Y5G 10/- | OC26 44/-
DF66 15/-| EF22  14/- | HL41DD " | PL36  12/— | U282 22/7 | X66 12/6 | 6BQ7A 15/— | TAT 12/6 | 25Z4G  9/6 | OC28 25/-

DF91 3/6 | EF36 4/ 19/3 | PL38  26/6'| U301  23/3 | X76M 14/~ | 6BR7 23/3 | 7B6 21/3 | 2525 9/6 { OC35 48/- 1
DF96 8/6 | EF37A  8/- | HL42DD PL81  10/6 [ U329 14/- | X78 23/3 | 6BS7  25/-| 7B7 8/6 | 25Z6G 10/- | OC44 26/-
DF97 9/- | EF39 5/6 19/3 1 PLB2  “7/6 | U339  16/7 [ X79 23/3 | 6BW6 8/6 | 7C5 8/-| 27sU  19/11 | OC45 23/-

DH63  6/6 | EF40  15/- [ HN309 24/7 | PL83 9/- | U403 16/7 | X109 17/3 [ 6BW7 6/~ | 7C6 8/- | 28D7 7/-10C65 22/6
DH76  5/-| EF41 9/— | HYR2 20/-| PL84  12/8 | U404 8/6 | XD(1.5) 6/6 | 6BX6 6/~ | 7TH7 8/-1 30C1 8/- | OCé6 25/-
DH77  7/-{EF42 10/6 | HYR2A 6/- | PL820 18/7 | USO1 29/10 | XFG1 ~18/— | 6C4 5/- 1 7R7 12/6 | 30F5 6/- | OC70 14/~
DK32 12/-| EF50(A) 7/-| KF35 8/6 | PM2B  12/6 | U4020 16/7 | XFY12 9/6 | 6C5 . 6/6 1 787 9/6 | 30FL1  10/— | OC71 14/-
DK91 6/6 | EFSO(E) 5/- | KL35 8/6 | PM84  17/3 | UABCB0 9/- | XFY34 17/6 | 6C6 6/6 | 7V7 8/6 | 301 8/- 1 OC72 17/-
DK92  9/-| EF54 5/- | KLL32 24/7 | PX4 10/6 | UAF42  9/6 | XH(1.5) 6/6 | 6C9 13/6 [ 7Y4 7/6 j 30L15 11/6 | OC73  20/-
DK%  8/6 | EF73  10/6 | KT2 5/-| PY31 16/7 | UB41 12/- | XSG(1.5) 6/6 | 6C10 9/- [ 8D2 3/6 | 30P4  12/- | OC75 15/-
DL33 9/6 | EF80 6/—{ KT33C 10/- | PY32' 12/6 | UBC41 8/6 | X63 7/6 1 6CD6G 36/6 | 8D3 4/6 | 30P12  7/6 | OC77 21/-
DLé6 17/6 | EF85 6/— | KT36 29/10 | PY80 7/6 | UBC81 11/4| Y63 7/6 | 6CH6  9/-| 9BW6 15/3 | 30PL1  10/6 | OC78 17/~
DLé68 15/-1 EF86  10/6 | KT41 :23/3 | PY81 8/6 | UBFBO 9/ | Z66 17/6 | 6D6 6/6 ] 9D2 4/- | 30PL13 16/6 | OC81 18/-
DL72 15/- | EF8% 9/~ | KT44 12/6 | PY82 7/- | UBF89 9/6 | Z77 4/6- 6ES - 12/6 | 10C1  13/— | 35A5 21/3 | OC170 35/-
DL92 T/- | EF91 4/6 | KT61  12/6 | PY83 8/6 | UBL21 23/3 | Z719 6/— | 6F1 26/6 1 10C2 = 26/6 | 35L6GT 9/6 | OC200 54/-
DL94 7/6 | EF92 4/6 § KT63 7/-| PY88 13/3 1 UCCB4 14/7 | OA2  17/6 | 6F6G 7/-110D2 12/-|35W4 7/6 | OC203 58/-
DL96 8/6 | EF97  13/3 | KT66 15/-1PZ30 19/11 | UCC8S 9/~ 0B2 17/6 | 6F11 17/3 | 10F1 26/6 13523 10/6 | T 40/-
DM70 . 7/6 | EF98  13/3 | KT88 24/- | QP21 7/- | UCF80 16/7 | 0Z4 5/- | 6F12 4/6 | 10F9  11/6 } 35Z4GT 6/- | TJ2 45/
ESOF 20/ | EF183 18/7 [ [KTWé1 6/6 | QP2S 14/6 | UCH21 23/3 | 1A5 6/t 6F13 11/6 | 10LD3  8/6 | 35Z25GT 9/— | TJ3 50/-

EB3F  37/6 | EF184 187 | KTW62 7/6 | QS150/15 UCH42 9/6 |- 1A7GT. 12/- { 6F15 15/3 | 10LD11 43 10/-{ TP1 40/-
EASQ 2/- | EK32 8/6 | KTWe3. 6/6 10/6 | UCHB1 9/6 [ 1C5 12/6 | 6F23 10/6 15/11 | 50C5  10/-} TP2 40/
EA76 9/6 | EL32 5/~ | KTZ41 8/-|R12 9/- | UCL82 11/6 | 1D6 10/6 | 6F32  10/6 | 10P13 15/ ! 50CD&G TSt 10/-
EABCS80 9/— | EL33  12/6 | KTZ63 7/6 | R18 14/- | UCL83 19/3 |1G6  17/6 | 6F33 7/6 | 10P14 19/3 36/6 1 TS2 12/6
EAC91 4/6 | EL34  15/-{ L63 6/-{ R19  19/11 | UF41 9/- | 1HSGT 10/6 | 6G6 6/6 | 12A6 5/- | SOL6GT 9/6 { TS3 15/—

/-

EAF42  9/- |EL38  26/6 | MHL4  7/6 [ RG1/240A |UF42 12/6 | 1L4 3/6 | 6H6 3/~ {12AC6 15/3 | 53KU 19/11 [ TS4 24/
EB34 '2/6|EL41  9/— | MHLD6 12/6 45/ | UFB0  10/6 | 1LD5 5/ | 6J5 5/— { 12AD6 17/3| 77 8/ | V30/10P28/6
EB41 ' 8/6 [ EL42 - 10/6 | ML4 - 8/6 [RK34 7/6 |UF85 9/—[1LN5S /- |éJ6 5/6 | 12AE6 13/11 | 78 6/6 | XA101 23/-
EB91  4/— | EL81  16/7) MS4B 23/3 5130  22/6 | UF86 17/11 | 1IN5GT 10/6 | 6J7G_ 6/— | 12AH7 " 8/- | 80 9/- | XA102 26/
EBC3  23/3 | EL83 19/11 | MU12/14 8/— | SP4(7) 14/6 |UF89  9/- | 1RS 6/6 | 6J7GT 10/6 | 12AHS8 12/6 | 83 15/~ | XA103 15/

© T/6LN37  23/3(SP41°  3/6 |UL4l  9/— | 154 9/- | 6K7G_ 5/- | 12AT6 . 7/6|85A2  25/- | XA104 18/—
EBC41  8/6 [ EL85 13/11 | N78 19/11 |SP42  12/6 | UL44 26/6 | 1S5 6/- | 6KIGT 6/—| 12AT7 6/ [ 150B2 15/— | XB102 10/-
EBC81 8/- | EL86 17/3| N108 23/3|SP61  3/6 |UL46 146 | 1T4 3/6 | 6K8GT 10/6 |12AU6 23/3 | 161 10/6 | XB103 14/
EBF80  9/- [EL91  5/-1308 .20/7|SU25 26/6 |[ULB4  8/6{1U5 6/— [ 6KBG 66 | 12AU7  6/6 | 185BT 33/2 | XB104 10/~
EBF83 13/11 | EL95  10/6|339  15/-{5SuUs1  9/-[uUM4 17/3|2pP 26/6 | 6K25 19/11|12AVe 12/8[304  10/6 | XC101 16/-

For one month only the above prices.less 109 This list supersedes all previous issues
WE SPECIALIZE IN OBSOLETE VALVES - IF YOU DON'T SEE IT ABOVE, WRITE AND ASK
BRAND NEW COSSOR 10” TUBES 108K OR 75K 18/6 plus p. & p. 6/6.

SPECIAL OFFER! ONE DOZEN 6KG £1, plus 2/6 p & p
REGUNNED TUBES SUPPLIED —  ANY TYPE! —  ANY SIZE! WRITE FOR LIST!
OSCILLATOR COIL FOR ANY TAPE DECK 5/6. plus p. & p. 6d.
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TECHNICAL
TRAINING

i radio
television
and
electronic
engineering
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The decision is YOurs. To be a
success in your chosen career;
to qualify for the highest paid
job . . . to control a profitabhte
business of your owm. ICS
home-study courses put your
plams on a practical basis; teach
you theory and practice; give
you the knowledge and experi-
ence to take you, at your own
pace, to the top.

Choose the RIGHT course.
RADIO & TELEVISION

'ENGINEERING INDUSTRIAL
TELEVISION RADIO AND TV
SERVICING RADIO SERVICE
AND SALES ELECTRONICS

COMPUTORS AND PROGRAMMING

1cs provides thorough coaching
for professional examinations:
A M BRIT. I R E, City and Guilds
‘Telecommunications.

C. & G.Radio and TV Servicing,
C. & G. Radio Amateurs.

'LEARN AS YOU BUILD

Practical Radio Course

Gaina sound up-to-professional-
standards knowledge of Radio
and Television as you build your
own 4 valve T R F and 5 valve
superhet radio receivers, signal
generator and high-quality multi-
meter. At the end of the course
you have three pieces of perma-
nent and practical equipment
and a fund of personal know-
ledge and skill . .. 1cs Practical
Radio courses open a new world
to the keen radio amateur.

THERE ARE ICS COURSES TO
MEET YOUR NEEDS AT EVERY
STAGE OF YOUR CAREER.
Post this coupon today: In
return you will receive the FREE
60-page 1cs Prospectus listing
technical examinations and their
appropriate 1C s courses PLUS
details of over 150 specialised
subjects.

Other 1CS courses include:

MECHANICAL, MOTOR, FIRE,
CHEMICAL, - ELECTRICAL AND
CIVIL ENGINEERING, ETC.
SELLING AND MANAGEMENT,
ARCHITECTURE, WOOD-
WORKING, FARMING, GARDEN-
ING, ART, PHOTOGRAPHY.

Please state subject in which you
are interested on coupon.

INTERNATIONAL CORRESPONDENCE SCHOOLS

(Dept. 248) Intertext House Parkgate Road London SWI11

|
l |
I NAME ) |
I ADDRESS ...... |
| |
|| OCCUPATION AGE I
l SUBIJECT. 11.61 |
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The new ‘““AVO’’ Mk. IV Valve Characteristic Meter is typical of the
ingenuity of design and high standard of workmanship that exemplify
all of the multi-range instruments in the wide ‘““‘Avo’’ range.

AVOCET HOUSE

VICtoria 3404
(12 lines)

ZANVOFES

92-96 VAUXHALL BRIDGE ROAD . LONDON S.W.I.

AMEMBER OF THE METAL INDUSTRIES GROUP OF COMPANIES

It is a compact and comprehensive meter
that will test quickly any standard receiving
valve or small transmitting valve on any
of its mnormal characteristics under
conditions corresponding to a wide range
of DC electrode voltages. The method of
measuring mutual conductance ensures
that the meter can deal adequately with
modern TV receiver valves. It does many
useful jobs too - numerous to mention
here, but a comprehensive pamphlet is
available on application.

List Price £92 complete with Instruction
Book and Valve.Data Manual
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THE WORLD-FAMOUS ([[E¥I%98) RANGE OF EQUIPMENT

For the Discerning who require
THE BEST PERFORMANCE AT MINIMUM PRICE

4-WAVEBAND TRANSISTORISED PORTABLE
RECEIVER, Model RSW-1

This possesses Medium, Trawler and
two Short-wave bands and is mid-way
between the domestic broadcasting and
professional general communications re-
ceiver. ldeal and inexpensive for those
who wish to listen to world broadcasts,
shipping and aviation communications,
etc. It is not the set to buy if you wish
only to enjoy domestic broadcasting. in a handsome solid
leather case, it has retractable whip aerial and socket for
car radio use. £22.10.0

TRANSCRIPTION RECORD PLAYER (STEREO)

i Manufactured by Goldring-Lenco. This
4-speed unit is fitted with a G60 pick-up
arm. |Infinitely variable speed adjustment
from 331 to 80 r.p.m. Fixed speed of
16 r.p.m. lts balanced turntable (3} Ib)
reduces rumble, wow and flutter to very

Modei G.L.58 Jow level. The unique lowering device
fitted provides absolutely safe means of placing pick-up on
record. £20.12.2

N NN L LN LN NN AN L LN NN NN PPN NN P LI

THE “MOHICAN” GENERAL COVERAGE RECEIVER Model GC-1U
In the forefront of design, with 4 piezo-electric transfilters, variable tuned B.F.O. and Zener
diode stabiliser, this is an excellent fully transistorised portable or fixed station receiver for
both Amateur and Short wave listeners. Other features include printed circuit boards, telescopic
whip antenna, tuning meter and large slide-rule dial of approximately 70”. Uses 10 transistors.

O

MONEY-SAVING “PACKAGED DEALS”

For the benefit of customers wishing to purchase several
units of their Hi-Fi equipment at the same time, useful
price reductions are offered. Such *Packaged Deals”
may include RECORD PLAYERS and TAPE DECKS of
your personal preference, not necessarily featured in
our catalogue. Two money-saving examples are given
below and quotations for your own special requirements
will gladly be sent on request.

GL-58 Transcription Unit £20.12.2 TA-1M £18. 2.6
$-33 Stereo Amp. £12. 8.6 Collaro “STUDIO" £17.10.0
Twin SSU-1 Speakers UsC-1 £18.18.6
(Bookcase Type) £21.15.0 MA-12 £10.19.6
£54.15.8 £65.10.6

Packaged £50.19.0 Packaged £59.10.0

PRICE OF TAPE DECK PURCHASES WITH AMPLIFIERS
TA-IM with Collaro “STUDIO"” £30.10.0

TA-IS with Collaro *STUDIO” £35.14.0
TA-IM with TRUVOX Mk.6 £46.17.6
TA-IS with TRUVOX Mk. 6 £52.1.0

omooooooowooooomoowoooﬁg
All prices include free delivery U.K. N
‘g' Deferred terms available over £10. 9

NN R

LD LN LN LI E L EPNINR L LD NN CINININE

HI-Ft FM TUNER

This model is available as two units which,
for your convenience, are sold separately.
They comprise an R.F. Tuning Unit, Model ¢
FMT-4U (£3.5.0 including purchase tax) with L.F. output
of10.7 Mc/s, and an Amplifier Unit complete with attractively
styled _cabinet, also power supply and vaives. Model
FMA-4U (£11.11.0) making a total equipment cost of
£14.16.0

AMATEUR TRANSMITTER Model DX-100U

The most popular Amateur transmitter in
the world requires no introduction to
Amateurs the world over. It covers all bands
from 160-10 metres. Self-contained, in-
cluding power supply, modulator and V.F.O.
D.C. input.

TRUVOX TD-1 Mk. 6 TAPE DECK

This mono/stereo Tape Deck, designed to
semi-professional standards, is a very high
quality piece of equipment. Limited quan-

tity available at the greatly reduced price
of

e

150W
£81.10,0

£38.15.0

THE “COTSWOLD”. This is an
acoustically designed enclosure 26" x 23"
x 154" housing a 12” bass speaker with 2”
speech coil, elliptical middle speaker
together with a pressure unit to cover the
full frequency range of 32-20,000 ¢fs.
Capable of doing justice to the finest
programme source, its polar distribution
makes it ideal for really Hi-Fi Stereo.
Delivered complete with speakers, cross-
over unit, level control, Tygan grille
cloth, etc. All parts pre-cut and drilled
for ease of ‘assembly and left “in the
white'! for finish to personal taste. £21.19.0

CABINETS

THE “COTSWOLD
HI-FI EQUIPMENT

You have four different
equipment cabinets de-
signed to meet the wide
variety of tastes and
requirements. There is
the ‘CHEPSTOW!', for
those who have minimum
floor space; the ‘MAL-
VERN' in contemporary
design for the Tape and
Gram. enthusiast, and
the ‘GLOUCESTER’ Mk.
| and Il for those with
traditional tastes. All
parts pre-cut and drilled
for ease of assembly and

The “GLLOUCESTER"
(open)

left “in the white” for finish to personal taste. Send for details of whole

range. Prices from £11.5.6 to £17.18.6.

pepe st DAYSTROM LTD
DEPT. RC11 GLOUCESTER
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kasily-built Equipment of excellent quality
AT MUCH LOWER COST

s

TAPE RECORDING/REPLAY AMPLIFIERS, Models TA-1M and TA-1S. Available both monophonic
(TA-1M) and stereophonic (TA-1S) and the former can be modified later to stereo with modification
kit TA-1C. Special features include bias level control, thermometer type recording level indicators,
press-button control. Attractive metal case, TA-1M £18.2.6 TA-1S £23.6.0
GRID DIP METER Model GD-1U. A very handy instrument for the lab., the amateur, or Service
Engineers. Complete set of plug-in coils provided covering 1.8 Mc/s to 250 Mc/s. Additional plug-in

coils at 15/- extending range to 350 kcfs. TmA panel meter used. £10.9.6
TRANSISTORISED version of above, model XGD-1, 1.75 Mc/s to 45 Mc/s £10.8.6
5” OSCILLOSCOPE: O-12U. “Y" sensitivity 10mV/cm, 3 ¢/s to over 5 Mc/s. Rise time, 0.08 psecs
or less. Sweep, 10 ¢/s to 500 kcfs. Electronically stabilised. £36.10.0
2}” PORTABLE SERVICE OSCILLOSCOPE: OS-1. Ideal instrument for service and portable
‘ use. Size 5” x 8” x.14”. Wrt. 104lb. £19.10.0

DECADE CAPACITANCE BOX: DC 1U. Provides capacity values from 100 mmf to 0111 mfd
in 100 mmf steps. Ideal for experimental development and design work. 5.6
VALVE VOLTMETER: V.TA. The world’s largest-selling VVM. Measures volts to 1,500 (DC &
RMS) and 4,000 pk. to pk.; resistance 0.1C2 to 1,000MQ DC. D.C. input inpedance 11 Megohms £13.0.0
HI-FI STEREO 6 WATT AMPLIFIER: $-33. Low-priced but high quality; less than 03% distn.
at 24 watts per channel. £12.8.6
HI-FI STEREO 16 WATT AMPLIFIER: $-88. Superb reproduction for the man who wants the
best in Hi-Fi. Only 0.1 distortion at 6 W/chnl. Many special features. £26.12.6
AMATEUR TRANSMITTER: DX-40U. 75W CW; 60W pk. c/c phone; 40W into Aerial. £32.10.0
HI-FI SPEAKER SYSTEM SSU-1. Ideal twin speaker/ducted-reflex cabinet for stereo/mono in

average room (left “in the white"). Legs £1.1.0 extra. £10.17.6
AUDIO GENERATOR: AG-9U. 10 volts, 10 ¢/s to 100 kc/s pure sine-wave. Switch-selected
frequency and attenuator. 19.6

" JUNIOR TRANSISTOR RADIO: U JR-1. Youngsters are not excluded from our kit programme.
This special single transistor set is an excellent introduction to radio and an instructive present. £2.16.6
TRANSISTOR PORTABLE RADIO UXR-1 In elegant solid hide case, with golden relief. Six
transistors, dual-wave, fine reproduction, very easy to build. £14.18.6
SINGLE CHANNEL 12 WATT HI-FI AMPLIFIER: MA-12. Ideal for stereo conversions, etc.
Generous auxiliary power provided. £10.19.6
COLLARO “STUDIO” TAPE DECK. This extremely attractive and compact 3-speed monaural
tape deck features digital counter, pause control and piano-key switches. £17.10.0

{Following models not illustrated)

MULTIMETER, Model MM-1U. Sensitivity 20,000 ohms per volt D.C. .5000 ohms A.C. Ranges 0-1.5,
5.15, 50, 150, 500and 1500V. AC and DC, Current 0-150 micro-amps to 0-15 amps in 5 ranges. Resistance
ranges RX1(15 ohm centre scale) RX100 and RX10,000. 44” 50 micro-amp meter. £11.18.6
CAPACITANCE/RESISTANCE BRIDGE: C-3U. Measures capacity 10pF to 1,000uF. Resistance
100Q to 5MQ; Pwr. factor. £8.6.6
VARIABLE FREQUENCY OSCILLATOR: VF-1U. 10V output on 160m and 40m fundamentals,
calibrated 10 to 160 metres. £11.2.0
AUDIO WATTMETER: AW-1U. Up to 25W continuous, 50W intermittént. £14.14.0 SSU-1{
AUDIO VALVE-MILLIVOLTMETER: AV-3U. 1mVY to 300V AC. 10 c/s to 400 kc/s. £13.18.6
ELECTRONIC SWITCH: S-3U. This extremely useful device extends your single-beam “'scope’”
for double-beam uses. £10.15.6
DIRECT READING CAPACITANCE METER: CM-1U. Full-scale ranges of 0-100 mmf{, 1,000
mmf, 0.01 mfd and 0.1 mfd. £14.15.0
AUDIO SINE-SQUARE WAVE GENERATOR. Model AO-|U. Inexpensive generator covering
20 ¢/s to 150 ke/s and square waves to 50 kcfs in four ranges. Maximum output 10V., distortion less
than 1 per cent. £12.18.6
R.F. SIGNAL GENERATOR, Model RF-IU. Up to 100 Mc/s fundamental and 200 Mc/s on harmonics
and up to 100mV output on all bands £11.18.0
HI-FI STEREO/MONO PREAMPLIFIER, Model USP-1. This extremely versatile and inexpensive
unit has a very favourable signal-to-noise ratio and a thousand uses. Gain may be preset over a wide
range. Input 2mV to 20mVY. Output from 20mV to 2V. £6.17.6

All prices include free delivery in U.K. Deferred terms available on orders above £10 i'@
MA-12 “STUDIO"
SEND THIS COUPON NOW Without obligation please send me (.Tick here)
FOR FURTHER INFORMATION
BRITISH HEATHKIT CATALOGUE.

(Please write in BLOCK CAPITALS) g
FULL DETAILS OF MODEL(S)

DAYSTROM LTD I:G)EZTU%E‘S!TER + ENGLAND

A member of the Daystrom Group, manufacturers of the

...... WORLD’S LARGEST-SELLING ELECTRONIC KITS
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Q 5

PMENT

OF EXCEPTIONAL QUALITY

e TEST EQUIPMENT

@ VALVE VOLTMETER (illus.)

4-valve Bridge Circuit. 23 ranges inc. D.C.
Kit inc. valves, 44” sq. meter and case. £23.0.0
High voltage probes £3 extra.

@ OSCILLOSCOPE OG.10 (illus.)

Sensitivity of 10 mV/cm. with bandwidth
2 ¢fs. to 2 Mc/s. Push/pull amps. on X and
Y plates. With 23” tube, valves and case.

£22.10.0

@ AUDIO GENERATOR A.G.10

Tunes from 10 ¢fs to 100 Kc/s with output
.constant within 1dB. Square wave rise time
better than 2 microseconds. With valves
and case. £15.19.0

@ AUDIO ATTENUATOR
AA.10.

Nine steps by switches from 1dB to 40 dB.
£7.15.0

@ WOBBULATOR W.11

For all IF and RF alignment. Complete kit.
£14.19.0

CRYSTAL CONTROLLED
CALIBRATOR C.C.10.

For use in 10 Kcfs to 250 Mcfs range with
0.01%, basic accuracy. £19.19.

19.0

JASON ELECTRONIC DESIGNS LIMITED, KIMBERLEY GARDENS, LONDON N.4.
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e
Literature on all |

I Jason items gladly I
sent on request.

@ New Argus Tran-
sistor Radio Tuner
for Recorder and
Amp. £7.10.0

@ NEW STEREO/MONO DE
LUXE TAPE UNIT JTL

FOR RELEASE SHORTLY. DETAILS

ON REQUEST.

by

Jason

KIT FORM

A number of positive advantages stem out of
presenting Jason Electronic Test Equipment in
kit form. There is naturally a high degree of
satisfaction to be obtained from building
first-class equipment of this kind for yourself.
You benefit too from using instruments of a
standard which would otherwise cost very much
more than the equivalent Jason Kit. Jason
Instruments are in regular use in laboratories
and test departments throughout the world. As
Kits, they provide excellent opportunities for
training in electronics. Built, they provide
accuracy of exceptionally high order together
with reliability and welcome robustness.

AMPLIFIERS e TUNERS

(Built).

J.2-10." Mk. lll Stereo/Mono 'Amp.

J.10 Mono Amp., 10 watt
FMT.4 FM Fringe Tuner

(inc. £6.15.7 P.T.)

Monitor—as JTV/2 but for cabinet mounting

(inc. £5.41. P.T.)

ELECTRONIC TEST

6.9

(inc. £6.15.7 P.T.)
JTV/2. Switched FM and TV Sound Tuner
A £25.19.

£40.19.0
£24.0.0

£23.6
9.7

£19.19.1

EQUIPMENT
HIGH FIDELITY TEST EQUIPMENT

Telephone STA 5477

THE RADIO CONSTRUCTOR



YNE

RADIO

0

18 TOTTENHAM COURT ROAD, W.{
162 HOLLOWAY ROAD
9 CAMBERWELL CHURCH STREET, S.E.5

All post orders and correspondence to 162 HOLLOWAY ROAD, LONDON, N.7

THE COMPONENT

LTD,
SPECIALISTS

MUSeum 5929/0095
NORth 6295/6/7
RODney 2875

, LONDON, N.7

OPEN: Tottenham Court
9 a.m. to 6 p.m. Mon. to Fri.,
1 p.n.

Rd.,,
Sat.
Holloway Rd. and Cam-
berwell: 9 a.m. to p.m. daily.,
Thurs. 1 p.m,, Sat, 5.30 p.m.

Our Advantageous H.P. and Credit
Sale Terms are available on any
single item over £5. Your enquiries
invited. Please print your name
and address.

NEW! THE “CLYMAX”

At last a 6-transistor pocket size superhet for
Medium and Long Wave at a price you can
afford. All required components at ONLY

£6.16.6

Plus
2/6
P&P

Nothing
more

2k to buy
Y Completely self contained. No external aerial or
earth required. Y Full medium wave coverage, '
plus switched Lignht programme on Long wave.
% Push-pull output—250 milliwatts. ¥ Matched
set of latest type Mullard transistors. Y Genuine
3in P.M. Speaker. 3 High-Q Coils. % Ferrite rod
aerial with high selectivity. ¥% Size 5} x 3} x 13in.
Two tone cabinet. ¥ Precision etched printed
circuit with component references clearly marked.
Alignment service available. All parts available
separately. Full assembly instructions and indi-
vidually priced parts list, 2/, post free.

Have ydu tried the
famous American
Ferrodynamics

“BRAND FIVE”

Recording Tape.
An enthusiast’s must!
High Quality

Acetate Base:
5 600ft., 16/-;
5% 900ft., 18/6;

58”7 1,200ft. 23/6; 7~ 1,200ft. 25/-; 7” 1,800ft. 35/-;
Extra Quality Mylar Dupont: 3” 300ft. 13/-; §* |,200ft.
37/6; 7* 1,800ft. 44/-; 7% 2,400ft. 60/-. Each on plastic
spool. All post free,

BRAND NEW—NOT SUB-STANDARD

PLASTIC TAPE SPOOLS—Best quality 3in. 1/6;
PLASTIC SPOOL

Sin. 2/-; S5%in. 2/3; 7Zin. 2/6.
CONTAINERS for spool sizes 5in. 1/6; Sjin. 2/-;
7in. 2{/3. Any single item plus 6d. P. & P, Total over

£1. Post free.

“PAGEBOY” 2-TRANSISTOR
POCKET PORTABLE

Completely portable——No external Acrial or
Earth Required.

An amazing little receiver
with built in aerial and small
enough to be held in the
palm of the hand. Medium
wave reception at wonderful

volume. No fiddly
tuning! Condenser _
tuned! Supplied
with drilled chassis
and colour coded
components. Easily
assembled with the
aid of the easy-to-
follow assembly in- |

structions provided.
Total cost of all

=Ce Y. components, including transistors,
wiring wire and even solder, ONLY 32/6, plus
1/6 P. & P. Battery 3/- extra. Ardente type deaf-
aid earpiece complete with cord and prugs 12/6
extra. Parts price list and Easy Lay-out Plans 1/6
post free. Demonstrated at all our branches.

1 VALVE SHORT WAVE RADIO

World-wide coverage at most reasonable cost.

Covers 40-100
metres with
the coil sup-
plied. Can be
extended to
cover 10-100
metres. Provi-
sion s also
made for the

addition of two
extra valve
stages. Employs the
famous Acorn-type 954

valve. All necessary c can be P
complete with full assembly instructions at
ONLY 35/- plus 2/- P, & P. Send 2/- for point-
to-point wiring diagram and price list.

“PQPULAR FOUR”

d

THE ““CITIZEN”

Qur Sensitive 5 Stage (4 transistor plus diode) pocket
transistor receiver—for full n:mdnum wave reception
—with the following outstanding features:

NEW
LOow
PRICE
85/-
Plus
2/6
P. & P.

% Completely self-contained—No external aerial or
earth required. % Genuine 2j}in. High Flux P.M.
Speaker. % Push-pull output—250 milliwatts. % Gen-
uine Ediswan transistors. Y Socket provided for-
personal listening. Y Socket provided for connection
to Car Aerial. % Valume Control with on/off switch
—Condenser tuning. % Easy assembly on colour
coded pre-tagged circuit board. * Attractive red
polystyrene cabinet measures 5} x 3 x 1¥in., chrome
handle. attractive dial. All required components in-
cluding full instructions, solder, etc. and battery at
special inclusive price of only 85/-. (Yes, Eighty-
Five Shillings Only!) Plus 2/6 P. & P. Nothing more
to spend. Suitable crystal deaf-aid type miniature ear-
piece fitted with miniature jack plug at 7/6 extra
only! if req. All parts available separately—Itemised
list and full assembly instructions, sent for [/6 post
free. Hear this amazing little receiver working, at
any of our branches.

TMPROVED APPEARANCE AND
PERFORMANCE

A new three valve plus miniature contact-cooled
rectifier, mains T.R.F. Receiver is now available,
New De Luxe Cabinet polished walnut finish,
cream trim, ateractive horizontal dial (as illu-
strated). Quality Sin. P.M. speaker. Specially
wound high gain super-sensitive Denco coils.
Medium and Long Wavebands. Excellent Conti-
nental reception! Overall dimensions: !2in x
6in. x Sin. A.C. 200/250 v. Simple construction
with guaranteed results. Easy to follow practical
and theoretical diagrams supplied. All neceassary
components, down to the last nut and bolt, are
offered at a SPECIAL INCLUSIVE PRICE
OF £5.5.0, plus 3/6 P. & P. Instruction book
available separately 1/6, post free. ALL PARTS
AVAILABLE SEPARATELY.

HI-FI ENTHUSIASTS!
GRUNDIG TM 20, special version of TK 20,
complete with pre-amplifier for recording and
playback. Ready to connect, BRAND NEW,.
Full guarantee. Supplied complete with GCM3
microphone (listed 6 gns.) at special price of
35 gns. only, plus I5/- pkg. carr.

Also TM60 STEREO_VERSION, complete but
less microphone at 79 gns. plus pkg. carr,
H.P. AVAILABLE

OUTSTANDING
METER IMPORT!
20,000 ohms

per volt!
MODEL 200H.
Volt-ohm-Milliameter
Ranges: A.C. Voltage:
10, 50, 100, 500, and
1,000 volts (10,000 ohms
per voit). D.C. Voltage:
5-25, 50, 250, 500, and
2.5k. {20,000 ohms per
voit). D.C. Current: 0-50
microamps. 0-2.5 m{a,
0-259 mfa. Resistance:
0-6k, 0-6 meg. (300 ohm
and 30k at centre scale).
Capacitance: 10 pF to
.001 mfd. .00l mfd. to |
mfdz. Igecibels: —20 to

o+
pocket size meter, (actual size:
knife edge pointer, top quality
s 3 | operating
instructions at £6.19.6 ONLY, Post free. JUST
ARRIVED!! Model TE.I0. Identical in appearance and
size, with rotary type switch, but 10,000 o.p.v.
Ranges: DC: Voltage: 0-6-30-120-600-1200 Volts
(10,000 Ohms per Volt). AC Voltage : 0-6-30-120-600-
1200. Volts (10,000 Ohms per Volt) DC Current:
-120 microamp, 0-3-300mA. Resistance: 0-30 K, 0-3.
Meg (150 Ohm and |5 K at centre scale). Capacitance:
50 pf to 0.0 mid, 0.00) mfd, to 0.15 mfd. Decibels:
—20 to +63 DB in 5 ranges. PRICE £5.19.6. Post Free.
Optional extra, attractive carrying case [5/- only.
(Bonafide trade enquiries invited). Leaflet available.
P. AVAILABLE

RADIO JACK

Covers local medium wave stations variably tuned.
Compact self contained unit requiring only connection
to aerial (no power supplies reqd.) for Ist class recep-
tion when used in conjunction with your tape recorder
or high gain amplifier. All necessary parts available
at a special inclusive price of ONLY 19/6, P. & P. 1/6.

THE ‘“WAVEMASTER 7-TRANSISTOR

LUXURY PORTABLE
% New Low Price £9.19.6 %

»‘”" i

A fully guaranteed
44in. x 3}in. x lin,)
supplied complete with test prods and ful

' 400
Milliwatt
Output

To build your-
self, Medium
and Long
Waves — Push-
Pull  Superhet
A.V.C. Perfect
Car Radio rec-
eption. Size
10in, x 6%in. x
4}in. at base tapering to
4in. at top. Very attractive
two-tone grey Vynide covered cabinet with black
and gold printed escutcheon plate, cream and gold
knobs, handle and cabinet fittings % Weight—com-
plete with long-life 7} v. battery—4¢ 1b. % Mullard
high-grade transistors throughout. % High-Flux 7in.
x din. Elliptical Speaker. % Slow motion tuning.
* Co-axial socket at rear for direct connection to Car
Radio Aerial J Improved reception by use of seven-
section plated tel ic aerial di: ing into
Cabinet when closed. 34in. above Cabinet when fully
extended. Construction simplified by Bakelite chassis
board with the following components already mount-
ed: LF. Transformers (3), Oscillator Coil, Trimmer
Bank, Output Transformer, interstage Transformer,
Aerial Brackets and Earth Bar, SPECIAL INCLUSIVE
PRICE for all required comp s, full bly
instructions—nothing more to buy—is £9.19.6. plus
3/6 P. & P. Alignment service available. Full assembly
instructions and individually priced parts list, all of
which are available separately, 2/6, post free.
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ARMSTRONG AF 208 AM/FM
RADIOGRAM CHASSIS

% _Full VHF Band (B7-108 Mc/s,) and Medium Band,
187-570M. % 7 Valves % S Wartts Output % {5dB
Negative Feedback % Separate wide range Bass and
Treble Controls % .2 Compensated Pick-up Inputs
% Frequency Response 30-22,000 c.p.s. *2dB % Tape
Record and Playback Facilities % Continental Recep-
tion of Good Programme Value 4 For 3, 7! and 15
ohm speakers. Send S$.A.E. for leaflet.

22 Guineds Carr. Free

Price

LATEST “E.M.1.”” 4 SPEED SINGLE
RECORD PLAYER

Acos Hi-Fi Pick-up for LP, andfor 78, 7°, 10" and
12" records. Silent moator, heavy turntable, auto stop.
Special offer £6. 5. 0 post free
Stereo/Monaural £6.19.6

SINGLE PLAYER BARGAIN

Ready built complete with B.S.R. TU9 4-speed
Gram Pick-up unit. Handsome portable case.
3-wart ampliifier with Z valves and speaker.

List Price £12. 12. 0. Our Price £9.9. 0.

Post 4/-. Fully guaranteed.

tn manufacturer's
sealed cartons.

I.LF. TRANSFORMERS 7/6 pair
465 kc/s Slug Tuning Miniature Can.
1" x 1. High Q and good band width.
Radio. Data sheet supplied.

3" x
By Pye

New boxed VALVES 90-day Guarantee

10 H.
85 mA, 10/6; 10 H. 120 mA, 12/6; 10 H. 150 mA, 14/—.

TELEVISION REPLACEMENTS
Line Output Transformers
from 45/- each, NEW Stock
. and other timebase components
Most makes available. S$.A.E. with all enquiries

FULL WAVE BRIDGE SELENIUM RECTI-

C.R.T. BOOSTER TRANSFORMERS || BAKER SELHURST
For Cathode Ray Tubes having heater cathode LOUDSPEAKERS
short circuit ‘and for C.R. Tubes with falling 12" Baker 15W Stalwart 3 or
emission, full instructions supplied. 15€1, 45-13,000 c.p.s. 90/-
TYPE A. LOW LEAKAGE WINDINGS. ” f
OPTIONAL 25% and 50% BOOST ON 12 B:l;(e{ 2'0“°§f°g"‘ SR
SECONDARY: 2°V. OR 4V.OR &3 V. OR sion, 15£), 40-13,000 c.p.s. £6
103 V. OR 133 V. WIT MAINS PRI- 127 St 2W; -
MARIES. 12/6. c.p.s. SReemlavy 35 16‘023
(o] ST ERI P o
MAINS S INPUT TYPE A OO | | 127 Baker Ultra Twelve, 20
QUALITY LOW CAPACITY 10-15 pF. c.p.s. to 25 kefs £17.10.0
OPTIONAL BOOST 25%, S50%, 75%. ” i B
Y616 each. C] o Q ‘E Auditorium, 35W  £15
TYPE B. MAINS INPUT. LOW CAP-
ACITY. MULTI OUTPUT 2, 4, 63, 10 LOUDSPEAKERS P.M. 3 OMM. Sin. Rola, 17/6;
and 13 V. BOOST 25% AND 50%,. THIS 7in. x 4in., 18/6; 4in. Hi-Fi Tweeter, 25/—; Bin, Plessey,
TRANSFORMER (S SUITABLE FOR 19/6; 6}in. Goodmans, 18/6; 10in. R.A., 30/—; I2in.
ALL TY TUBES. 21/- each. Plessey, 30/—; 10in. x 6in, R.A., 27/6; E.M.I. 131" x 8°
45/—; Stentorian HFI1012 10in., 95/—; HFI0i16, £8,
CRYSTAL DIODES. G.E.C., 2/-; GEX34, 4/-;
MAINS TRANSFORMERS OA8l, 3/-.
200/250 AC 40 CIRCUITS FOR GERMANIUM DIODES, 3/-.
P AD 200230, P80 mAL S ped || HR. HEADPHONES, 4000 ohms. brand new,
G e o] 4 o o A N . 22/6 15/— pair. Low resistance phones, BAS, 7/6 pair,
Ditto 350-0-350 ... 4 .o 22/6 -
MINIATURE, 200 v. 20 mA. 63 v. I 2. 10/6 | | 33 emc! CLEANER FLUID, squirt spout.
MIDGET, 220 v. 45 mA,, 6.3 v.2a. ... [5/6 )
SMALL, 220-0-220 v. 50 mA., 6.3 v.2a. 17/6 TWIN GANG CONDENSERS., Minjature tran-
STANDARD, 250-0-250 65 mA., sistor gang 208 and 176 pF, 1076 each; 365 pF,
6.3v.3.5a. . e 76 miniature, |fin, x Iin. x Iin., 10/-; 500 pF standard
HEATER TRANS,, 6.3 v. I} a. 7/6 with trimmers, 9/-; midget, 7/6; midget with trim-
3a. ... b ... lo/é mers, 9/-.
Ditto 1.4, 2,3,4,5,63v, |}a. .. 8/6 )
MULLARD ‘510”7 OSRAM ‘912, SHORT WAVE. Single 50 pF, 75 pF, 100 pF,
%oo_o-aoof,‘ 120 mA, 6.3 v. 4 a. c.t,, 6.3 v. 160 pF, 5/6 each.
a. tapped S v. - ... 38B/6 TUNING AND REACTION C
GENERAL PURPOSE LOW VOLT. ONDENSERS,
| AGE. Outpus 3, 4, 5, 6, 8, 9, 10, 12, 100 pF, 300 pF, 500 pF, 3/6 each, solid dielectric.
15, 18, 24 and 30 v. at 2 a. ... 2206 CONDENSERS. 0.001 mfd. 7kV T.C.C., 5/6;
AUTO. TRANS. 150 w., 0, 10, (20, ditro 20 kV,, 9/6; 0.1 mfd. 7 kV., 9/6; 100 pF to 500 pF
200, 230, 250 v. .. 22/6 Micas, 6d.; Tubular 500 v. 0.001 to 0.05, 9d.; 0.1, 1/—;
AUTO. TRANS:, 500 w., 0, 115, 200, 0.25, 1/6; 0.1/350 v., 9d.; 0.5/500 v., 1/9; 0.01/2,000 v.,
230,250 v. ... ... B26 1/9;0.1/2,000 v., 3/6. -
CERAMIC CONDE . . 0,
O-P. TRANSFORMERS. Heavy duty 50 mA, 4/6. | 0.01 mid., 3d, NSERS. 500 v. 0.3 pF to
Miniature 3V4, etc.. 4/6. Semall, gentade, 46, M.
ratio push-pull, 7/6. Multi-ratio push-pull 10 w., | SILVER MICA. 10% S pF to 500 pF, I/—; 600 pF to
15/6. ~Goodmans heavy duty 10/20 w. 6K push- | 3,000 pF, 1/3; close tolerance (plus or minus | pF),
pull, 30/-. :.gozF ;o 475 sgbllgzidiuo 1% S0 pF to 815 pF, 1/9;
d to 5, V2.
L.F. CHOKES I5/10 H. 60/65 mA, 5/—; e s

465 K/js. SIGNAL GENERATOR,
cost 15/~. Uses B.F.O. Unit ZA 30038 ready
made. POCKET SIZE 2lin. x 44in. x lin,
Slight modifications required, full instructions
supplied. Battery 7/6 extra 69 v. v
Details S.A.E.

Total

WAVECHANGE SWITCHES
2 p. 2-way, 3 p. 2-way, short spindle

.26
FIERS. 2,6 0r 12v. 1} a., B/9;2a., 11/3; 4a., 17/6. | 8 p. 4-way 2 wafer, long spindle .. 66
IRSS 7/6 6KBGG g‘: EAg%BO é;g EIZI84OB 7;: Free charger circuit. % p. 46-WB)’. '4 D~22-W3Y.|4 pP. 3-wday' long spindle 3/6
IS 7{6|6L6 [} A 3 p. 4-way, | p. 2-way, long spindle .. 36
1T4 6/-|6N7M  6/6|EB9| 6/-|HABC80 12/6 %HQS"GE'} TRANSFORMERS. Tapped PP4S | Wavechange ‘MAKITS”.  Wafers available: | p.
2X2 3/6/6Q7G  B/6|EBC33  B/6|HVR2A 6/6 4 0/ ; 06{- or charging at 2, 6 or 12 v. I} a., 15/6; | |3 wafer, 2 p. 6 wafer, 3 p. 4 wafer, 4 p. 3 wafer,
354 7/6|6SA7 6/ EBEB“ 8/6 slsLIJM g;; a., 17/6; 4.a., 22/6. 667. zﬁma;er. |I wni;_er. B/6; 2 waferl 12/6; 3 wafer,
3v4 7/6|65]7M  6/6|EBFBO 10/— . 16/—. itional wafers up to 14, 3/6 each extra.
SUs  TislesNs  e/6|ECCas sjslpccaa  9js | § NP CAR BATTERY CHARGER with amp r
§Y3 7/6]6V6G.  6/6|ECFE0.  9/6|PCFBO  9/6. r Leads, Fuse Case, etc., for 6 v. or 12 v, TGRSR DIMMUSRS, 5:p., Uj—; tip., Uf6; 4.p.o.t.,
SZ4  9/6[6X4 716 Egrgoz |g{g Egrhezls 'éf: 4)-.
6AM6&  5/-|6Xs 6/6[E 1
6B8 s;- 12A6  7/6|ECL82  i0/6|PL8I 12/6 BOOKS JACKS. English open-circuit 2/6, closed-circuit 4/6,
23}6-166 ;//g }%2677 gt EB? g;g 5#88% '70;2 40 Circuits for Germanium Diodes a/-)|\[epundiz tyaEpp nllE
6BW6  9/6|12AX7  B/—|EF50 5/6|PY8I 96 | | *‘W.W” Radio Valve Data 6/- || JACK-PLUGS. English 3/-, Grundig 3-pin 3/6
606 6/-112BE6  B/6|EF80 g/— PJBZ ;/: ‘ll'lllgh Fld;l_nlf‘; §rpebakzr E_ncllosures ;;2
6|EF86 12/6(SP6&1 e an u uivalent: -
2?& §52 :%577 2;6 EF92 556 Emcu 9;5 -na,vpaun Finding S s 5/ JASON F.M. TUNER COIL SET, 29/-.
615 5/6[35L6 9/6|EL32 5/6|UCH42 9/6 Quality A lifier 416 H.F. coil, aerial coil, oscillator coil, two i.f. trans-
615 51613524  7/6|EL4] 9/6|UF4 9/6 CEAIS el AR CE: formers 10.7 Mc/s., detector transformer and
617G 66|80 9/6|ELB4 8/6|uL4l 9/6 Radio Valve Guide. Books 1, 2, 3 or 4, heater choke. Circuit and component book
6K6GT  6/6(807 5/6|EYSI 9/6|UY4| 8/~ 5/- each using four 6AM6, 2/6. Complete Jason FMTI
6K7G 5/-1954 1/6|EZ40 7/6|L22 8/- Transistor Superhet Receivers 7/6 kit, Jason dcnasslls wuzg scgllbrated dial, com-
ponents an valves, ..U,
DK96, DF96; DAF96, DL96, B/6 cach or 30/- set
CRYSTAL MIKE INSERT by Acos 8/6 YALVEHOLDERS. Pax. int. oct, 4d. EASO, 6d.
' Precision engineered. Size only | §” dia. x }* BI2A, CRT, 1/3. Eng. and Amer. 4, 5, 6, and 7 pin,
NEW ELECTROLYTICS FAMOUS MAKES | | —===on snenesrec, >R ony W em XV | PEA Mo ULDED MAZOA nd e o 7 pin:
f ACOS CRYSTAL MIKE 40 25/- B7G, B8A, B8G, B9A, 9d. B7G with can, 1/6. B9A
TUBULAR | TUBULAR CAN TYPES DE LUXE STICK MIKE .. 35— :v/._:h can, |ég.A f,ﬁZ“T}f'eEf?.“ B7G, B9A, Int. Oct.,
1/350v.  2/-{5Q/350v. 5/6/16/450y. 5/- i ] p ]
2/350v.  2/3|100/25v. 3/-132/350v. aj- —— . .
4/450v.  2/3/250/25v. 3/-|100/270v. 5/6 g
8/450v.  2/31500/12y. 3/-12,000/6v. 4)- .
8/500v.  2/9|8-+8/450v.  3/6/5,000/6v /A
16/450v.  3/—|8-+8/S00v.  5/=|32+ 32/350v. 5)-
16/500v.  4/-|8 +16/450v. 3/9|32 + 32/450v, 6/-
32/450v.  3/9]816/500v. 5/6]32 +32 +32/350v. 7/-
25/25v.  1/9]16 + 16/450v. 4/3{50 +50/350v. 7/- |
gg;ggz %;: ;gi;gﬁggz 25; ?362!%85;9‘5’\, :%g Our written guarantee with every purchase. Buses 133'or 68 pass door. S.R. Stn, Selhur
) e
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YOLUME CONTROLS

Long spindles. Midget , S e }in.
s s D ce. Stranded core, 6d. yd.
No. sw. D.P, Sw 40 yds, 17/6; 60 yds, 15/-
3)- 46 Fringe Quality, Air
Linear or Log Tracks. Spaced 1/- yd.

80 ohm. Coax

RESISTORS Preferred values. 10 ohms to 10- meg.

4d.; t w., 4d.; | w. 6d.; |} w. 8d.; 2 w.

HIGH STABILITY. ¢ w. 1%, 2/-. Preferred values.
10 ohms to 10 meg. Ditto 5%, 100 ohms to 5 meg. 9d

5 watt WIRE-WOUND RESISTORS

10 w:u 25 ohms- 10,000 ohms 1/6
IS wai

IZSK to SOV, . JNSOTNRI. . e 3

WIRE-WOUND
POTS. 3 WATT. Pre-
set Min. TV Type. All
values 10 ohms to 25
3/~ ea.; 30K, 50K, 4/—
(Ca)rbon 30K to 2 meg.,

‘WIRE-WOUND

or 300 ohms.
TWIN SCREENED BALANCED FEEDER,
yd. 80 ohms.

TRIMMERS. Ceramic 30, pF. 9d.; 100

50, 70 pF.
:I’SO pF. 1/3; 250 pF. 1/6; 600 pF. 750 pF. |I9 Phlllps,
0

pF. |/= each.

BLACK CRACKLE PAINT. Air drying, 3/— tin.
NEON MAINS TESTER SCREWDRIVER, 5/—
SOLDER RADIOGRADE, 4d. yd, } Ib. 5/-

4 WATT POTS. Long
Spindle, Values, 50 ohms
to 50K, 6/6; 100K, 7/6.
COAXIAL PLUGS, I/-. PANEL SOCKETS, 1/-

LEAD SOCKET, 2/-. OUTLET BOXES, 4/6 |
BALANCED TWIN FEEDER, per yd. 6d., 80 ohms

HIGH GAIN "TV PRE-AMPLIFIERS
BAND | B.B.C.

valve. Kit price 29/6 or 49/6 with power pack.

Details 6d. (PCCB84 valves if preferred.)
BAND Il LT.A.—Same prices

Tuneable channels 8 to 13. Gain 17 dB.

Tyneable channels | to 5. Gain 18 dB. ECC84

PAXOLIN PANELS, 10in. x 8in., 1/6.

MINIATURE CONTACT COOLED RECTI-
FIERS. 250 v. 50 mA, 7/6; 250 v. 60 mA, 8/6; 250 v.
9/6.

85 mA.
SELENIUM RECT. 300 v. 85 mA. 7/6.

COILS. Wearite “P'' type, 3/~ each. Osmor Midget
Q" type, adj. dust core from 4/— each. All ranges.

& Med. T.R.F. with

TELETRON D.W.R. L.
reaction, 3/6.

FERRITE ROD AERIALS. MW, 8/9; M. & L., 12/6,
FERRITE ROD AERIALS. L & M. for transistor

circuits, 10/— each.
FERRITE RODS 8in. x lin., 2/6,
H.F. CHOKES, 2/6.

T.R.F. COILS A/HF, 7/~ pair; HAX, 3/, DRR2, 4/-.

ALUMINIUM CHASSIS. 18 s.w.g. Plain,
undrilled. 4 sides, riveted corncrs. Ia(tlce
fixing holes, 2jhin. sides. 7in, x 6;
9in. x 7in., 5/9 II|n x 7in., 6/9; 13in. x9|n 8/6'
l4in. x [lin., 10/6; 15in.  x [ 4in., I7I6'
18in. x 16in. x 3in., 16/6.

ALUMINIUM PANELS. 18 sw.., i2in,
12in. 4/6; l4in. x 9in., 4/=; 12in. x Bin., 3/=;
10in. x 7in., 2/3.

AUTOCHANGER ACCESSORIES
Amplifier player cabinets with cut boards, 63/-.
2-valve amplifier and 6§ speaker for above,
ready mounted on baffle, 12in. x 7in., 3in. deep,

79/6.  Wired and tested ready for use. £4.15.0.

QUALITY 2-STAGE HI-FI AMPLIFIER.
A.C. only, 200-250 v, Valves ECL82 and EZ80.
3 watt quality output, Muliard tone circuits,
bass boost, treble and volume controls.
Separate engraved Perspex front-panel with
de-l1xe finijsh. Heavy duty output transformer
3 ohm. Shrouded mains transformer. Stove
enamelled chassis size 6in. x Sin. x 3in.
Bargain price £4.10.0. Circuit supplied.

ALADDIN FORMERS and cores. }in. 8d., &in. 10d.

0.3in. FORMERS 5937 or 8 and cans TVI or 2,
tin. sq. x 24in. or $in. sq. x | {in., 2/— with cores.
SLOW MOTION DRIVES. Epicyclic ratio 6-1, 2/3.
SOLON IRON, 25 w., 200 v. or 230 v. 24/,
MAINS DROPPERS. 3|n x | jin. With adj. sliders,
0.3A, 1,000 ohms, 4/3; 0.2A 1,000 ohms, 4/3.

LINE CORD. 0.3 A 60 ohms per foot, 0.2 A 100
ohms per foot, 2-way, I/- per foot; 3-way |/— per foot.
MIKE TRANS. 50:1, 3/9; 100:1 potted, 10/6.
P.V.C. CONN. WIRE, 8 colours, single or
stranded, 2d. yd. Sleevmg, 1.2 mm, 2d.; 4 mm, 3d.;
6 mm, 5d. yd.

SPEAKER FRET. Gold cloth, 17in. x 25in., 5/~;
25in. x_35in., 10/~. TYGAN, S2in. wide, 10/—;

26in. wide 5/- fr. Samples S.A.E. Expanded Meral,
Gold, [2in. x 12in., 6/—.

MONARCH

AMERICAN BRAND ‘‘FIVE” FERRO-
DYNAMICS RECORDING TAPE

Long Play 7in. reel, 1,800 ft. 35/-
5%in. reel, 1,200 ft. 23/6
5in. reel, 900 ft. 18/6
Standard Play 7in. reel, 1,200 ft. 25/

Sin. reel, 600 ft. 16/—
Double play 7in. 2,400 ft 60/—, Sin, 1,200 ft.,
37/6; Spare Reels, 3in. 1/6; 4in., .. 5%in. 2/-0
7in. 2/6. “Instant’’ Bulk Tape Eraser and Head
Defluxer, 200/250 v. a.c., 27/6. Leaflet S.A.E.

CHASSIS
CUTTER

QmMax

The cutter consists of three parts: a die, a punch

and an Allen screw.

Sizes Price Key
tin. 12/9
lin. 12/9 1/-
fin. B 13/9
§in, 13/9
lin. e 16/~
14in. - = 3 16/—
1}in. 16/—
Iin. 18/— 1/6
1din. 18/—
i1 §in. 20/6
2in. l 30/- 2/3
237in, . 33/6 2/3
2iin. . 38/6 2/3
lin. square hole 29/— 16

“REGENT” 4 VALVE

'96"° RANGE
VALVES

Kit Price
£6.6.0

carr. 4/~

PRINTED CIRCUIT BATTERY
PORTABLE KIT

Medium and long wave. Powerful 7 x 4 in.
high Flux Speaker. T.C.C. Printed Circuit and
condensers. Components of finest quality
clearly identified with assembly instruct ons.
Osmor Ferrite Aerial Coils. Rexjne -overed
attache case cabinet. Size 12 in x B in, x 4 in.
Batteries used B126 (L5512) and AD35 (L5040),
10/- extra. Instructions 9d. (free with kit),
Mains Unit ready made for above 39/6. Sold
separately. Details free.

RECORD PLAYER

SAVE
POUNDS

Worl€'s finert d-sped Autochonger

BUILD IT YOURSELF using 4-SPEED
BSR MONARCH AUTOCHANGER
READY BUILT 3W AMPLIFIER, HAND-
SOME PORTABLE CASE. HIGH FLUX
LOUDSPEAKER. FULL INSTRUCTIONS

SUPPLIED
Total Price

Carr. and ins. 5/- £12 . 10 . 0
RECORD PLAYER BARGAINS

Collaro Au(ochanger
Garrard RC209
Garrard RC 210

4 Speed Single Player

arrard TA Mk, Ii.

Garrard 4 HF Trans
Garrard Stereo Heads £2

All Sapphlre Stylii available from 6/-.

ARDENTE TRANSISTOR TRANSFORMERS
Type D3035, 7.3 CT:l Push Pull to 3 ohms for OC72,
etc,, lin. iln x iin., 9/6.

Type 3014 1.75:1 CT Push Pull Driver for OC72,
etc., lin. x }in. x in., 9/6.

Type 03058, 11.5:1 Output to 3 ohms for OC72, etc.,
in. x tin. x 2in., 9/6.

Type D167, 1B.2:1 Outpu( to 3 ohms for OC72 etc.,
4in. x §in. x jin.,

lType D?39 4.5:7 Drlver Transformer, {in. x in. x
in.,, 10

Type D240, 8.5:1 Driver Transformer, 3in. x #in. x
tin., 10/—

ARDENTE TRANSISTOR VOLUME CON-
TROLS. Type VCI545, SK with switch, dia. .9in., 8/
Type VCI1760, SK wuh switch, dia. 7m, 10/6.

DEAF AID EARPIECE Xtal or magnetic 7/6.

WEYRAD

CQILS AND TRANSFORMERS FO A

TRANSISTOR SUPERHET

WITH PRINTED CIRCULIT AND
FERRITE ROD AERIAL

Long and Medium Woave Aerial—RA2W. On

6in. rod, diameter, 208 pF. tuning, 12/6.

Oscillator Covl P50/IAC. Medium wave. For

176 pF. tuning, 5/4,

Ist ano 2nd |.F. Transformer—P50{2CC. 470

kefs, Hin. diameter by Zin. high, 5/7,

3rd I.LF. Transformer—P50/3CC, to feed diode

detector, 6/,

Driver Transformer—LFDT2, !v%in. x #in.
x |3in,, 9/6.
Size 2%in. x B8tin.

Printed Circuit—PCAI.
Ready drilled and printed with component
positions, 9/6.

7in. x 4in,, 35 ohm Speaker, 25/—,

These components are approved by transistor
makers and performance is guaranteed.
Constructor’s Booklet with full details, 2/-.

EW MULLARD TRANSISTORS

Audio OC7| 6/ R.F.OC44 . I0/6
C72 ... 7/6 OC45 3
_Sub-mlmature Electrolytics (I5 V) i mfd

2 mfd., 4 mfd., 5 mfd,, 8 mfd., 25 mfd., (00 mfd.,
2/6. Diodes OATI, OABI 3j—; GEX 34 4/-.

B.B.C. Pocket 2 Transistor. M.W. and
L.W. Radio Kit, 32/6. Phones 7/6 or deaf aid
earpiece, b

SPECIALIST

P. & P. charge 1/~, over £3 post free. C.0.D. 2/-. (Export welcome. Send remittance and extra postage)

337 WHITEHORSE ROAD
WEST CROYDON 77520755

Pk

“‘PW"” ROADFARER AM/FM RADIO KIT
Transistorised throughout. Advanced
design, operated from internal batteries or
direct from mains. Four Ffections all on
printed circuit. AM Tuner, FM Tuner, Audio
Amrlifier, Mains Supply Unit.

Attractive Plastic Cabinet. Ferrite Rod,
Aerial for AM, Telescopic Aerial for FM. Order
Order now. Lowest price £15.

“‘P.W."” Pocket 6. Transistor kit. All parts,

printed clrcult and cabinet. Osmor Designed
Kit, £8.15 i
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Dept. AC, 187 London Road,
Mitcham, Surrey. MIT 3282, Shop
hours): 9.0 to 6.30 p.m. (Weds. 1.0
p.m.

JASON TUNERS JOHNSONS SHORT-WAVE RECEIVER KITS
MERCURY I GLOBE KING 100

Switched tuner covering Home, This amazing little one-valve battery receiver gives really
Third and Light on VHF with auto- long-distance reception at a minimum cost. Short wave radio
matic frequency control, plus L.T.V. operates 24 hours a day; start today and join the happy band
and B.B.C. television sound. Full of short wave listeners. KIT with three plug-in coils £3.19.6,
construction data. PRICE 3/6, post post 1/6.

6d. Kit of parts £12.0.0, post 1/6.

LT ' SR2 METRES

A simple but very efficient one valve super-
regenerative receiver for VHF 2-metre band.

Entirely new superhet three-
transistor AM  ctuner for
Medium and Long Waves.
Self-contained high efficiency
ferrite rod aerial that gives
good reception of main Con-

Explore this new exciting band, listen in to aircraft, =
amateurs, etc. KIT for RECEIVER 39/6, post 1/6.
Power supply unit 30/-.

tinental stations. Complete in neat polished case, size

97 x 4" x 24", PRICE of KIT £7.10.0, post 1/6. WE ARE ACTUAL TRANSISTORS

ALL OTHER JASON MANUAL TUNED FM KITS IN STOCKISTS OF THE FAMOUS e R ] R
STOCK. CONSTRUCTIONAL DATA IN DBi2 PRICE DS. c70_ ¢/

2/6, post 6d. HEATHKITS OC71_6/6, OC72 8/, OC75

8/-, OC76 8/-, OC78 8/,

OC81 8/—, OC45 10/—, OC44
CRYSTAL HAND MICROPHONES | 11/- OC170 13/6, OC171

14/6, OA70, OA79 and OAS81
NEW BOOKs Very sensitive high quality crystal microphones. | 3/~ each. Matched pairs of
Wireless World Valve Data Book 6/—, post 9d. Brand new and boxed, and ideal for tape recorders, | output transistors available.
Hi-Fi for Beginners 7/6, post 9d. | transmitters, public address amplifiers, etc. Well | PLEASE ADD éd. POST TO
Gramophone Equipment ... 8/6, post 9d. | known make. 21/- post paid. ORDER.

NEW EDITION just out!

fir - C iy e The A E &
e i ‘ »a. — Catalogue ‘?/'/If,-,jADIQ'
ﬂf& Q F.— &‘c for every <L
Sl - radio
| enthusiast

170 pages
Over 600

g, illustrations

\\~‘\x over 5000

components listed

This is today’s most up-to-date, most comprehensive component
catalogue for the radio constructor, experimenter, electronic
engineer and hi-fi enthusiast. Send for your copy today.

POST " Please send latest Catalogue. I enclose 3/~ for cost and postage.
! couron
TODAY NAME [ ]
Please write
Cle teroloitirs AOBRESS)... NI pC=S . S o~ e B "N :
I on top left
corner of Home Radio Ltd., Dept., AC, 187 London Road, Mitcham,
envelope. Surrey. MITcham 3282.

=k D I AN S GNP GEE D SE MEN WY N T WY T I O IS IS IS IS e
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‘The circuits presented in this series have been
designed by G. A. FRENCH, specially for the enthusiast
who needs only the circuit and essential data

suggested circuits

23

work is being carried out on a

television receiver, that a fault is
suspected which may be the result of
incorrect functioning of the a.g.c.
line or of incorrect operation in a
circuit which is controlled by the
a.g.c. line. Faults of this nature are
especially difficult to trace in tele-
vision receivers because a.g.c. volt-
ages are not developed in the same
manner as in valve sound receivers.
Thus, in a receiver employing a
mean level a.g.c. circuit, the a.g.c.
voltage is proportional to the signal
level appearing at the anode of the
video output valve, and no a.g.c.
voltage would be provided at all if
an unmodulated signal from a signal
generator were fed to the receiver.
At the same-time, incorrect values of
a.g.c. would be given if a sine wave
modulated, or frequency modulated,
signal were applied from the test
gear. If the television receiver
employs gated a.g.c. it is necessary
to apply a test signal with correct
sync pulse modulation if the proper
a.g.c. voltage is to be obtained.

Both of these difficulties may be
overcome by connecting a d.c. test
voltage of low source impedance to
the a.g.c. line. The a.g.c. line may
then be given any desired potential;
and the performance of the receiver
can be evaluated with simple test-
meter, signal generator, or wob-
bulator equipment.

A low impedance source of d.c.
for application to the a.g.c. line is
useful also when aligning i.f. stages.

I T OFTEN HAPPENS, WHEN SERVICING
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No. 132 A POCKET A.G.C. ““CHEATER” FOR MAINS

Manufacturers of television receivers
frequently state that i.f. alignment,

‘whether at fixed frequencies or by

wobbulator, should be carried out
with the a.g.c. line held at a certain
fixed potential.

A.G.C. faults in valve sound
receivers are, because of the sim-
plicity of the circuits involved, much
less difficult to trace. Nevertheless,
it is occasionally helpful to be able
to inject fixed a.g.c. voltages into
such receivers, either for trouble-
shooting or for alignment and
performance checks.

The *‘Cheater’’

This month’s circuit is for an
a.g.c. voltage ‘“cheater” which is
designed to meet applications of the
type just described, and which has
the advantage of employing in-
expensive components which will
normally be readily available in the
average service workshop. The
device obtains its power from the
heater circuits of the receiver under
test, and it can be built into a small
case suitable for service jobs away
from the bench.

The circuit of the device accom-
panies this article. As may be seen,
it has three fly leads fitted with
crocodile clips, one of these being
connected to the chassis of the
receiver under test. A second clip
is coupled into the heater chain of
the receiver; in the diagram it is
connected to the junction between

‘tional receiver.

OPERATED RECEIVERS

the second and third heaters from

the chassis end of the chain. The
third fly lead is clipped to the a.g.c.
line at any convenient point.

The a.c. voltage appearing at the
junction of the two heaters in the
circuit is applied to the crystal diode
via the limiting resistor R,. The
diode rectifies, causing a d.c. voltage
which is negative of chassis to appear
on the upper plate of the reservoir
capacitor C;. This voltage is
smoothed by R and C; and is
applied to the potentiometer Rj.
The slider of R3 may then be
adjusted to tap off any desired volt-
age, this voltage being fed to the
a.g.c. line of the receiver.

The resistance between chassis and
the slider of R3 at any point along
the track will be sufficiently low to
swamp that appearing between the
a.g.c. line and chassis in a conven-
In consequence, the
voltage provided by Rj3 will not be
noticeably altered by the receiver
circuitry (or by any a.g.c. voltages
which may happen to be generated
in the receiver) and the a.g.c. line
will be held at a steady potential.
At the same time, the low current
drawn by the unit from the receiver
heater chain will have negligible
effect on the potential at the junction
of the two heaters to which connec-
tion is made.

It will be noted that the connection
provided by the fly lead to the chassis
of the receiver under test completes
both the a.c. circuit to the rectifier
and the d.c. circuit to the a.g.c. line.
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Design Points

The main limiting factors in the
circuit are given by the limiting
values for the crystal diode rectifier.
Resistor R limits the current passed
by this rectifier during charging
pulses in C; and, especially, during
the initial charging surge in C, when
first connecting up or switching on.
If, for instance, the circuit were
connected to an a.c. supply of 25
volts r.m.s., the maximum possible
initial charging surge would be of
the order of 75mA. This figure
assumes zero forward resistance in
the diode and short-circuit condition
in C;. The peak inverse voltage
applied to the diode for the 25 volts
a.c. input would be 70 volts.

The maximum forward surge
current for an OA81 or OA9Il is
500mA, and the average maximum
inverse voltage is 90 (reducing to 75
at 75°C for the OAS8I and at 60°C
for the OA91). The figure of 75mA
surge current just quoted obviously
represents safe working conditions,
and the inverse voltage of 70 is just
within the maximum specified under
worst conditions. The circuit could
in consequence operate satisfactorily
with an applied a.c. voltage of 25.
In practice, however, it would be
preferable to work to a maximum
input a.c. voltage of 20, thereby
maintaining a comfortable safety
margin.*

The d.c. voltage appearing across
C, was checked with a prototype
circuit, and was found to be approxi-
mately 0.8 times the r.m.s. value of
the applied a.c. Thus, an input
voltage of 6.3 caused a d.c. voltage
of 5 to appear across R, whilst an
input voltage of 20 resulted in a d.c.
voltage of 16.

Construction

The construction of the a.g.c.
“cheater” is a very simple matter, as
there are no problems of layout.
Miniature components will enable
the unit to have small overali
dimensions.

* The average maximum inverse voltage
of 90 (reducing to .75) quoted here corre-
sponds to a maximum peak inverse voltage
of 115 (reducing to 100) for the diodes
specified. It could be said, therefore, that
working to a maximum of 20 volts a.c. input
(which is perfectly adequate for the present
application) represents quite a large safety
margin.

A useful method of making up the
unit would consist of mounting the
components in a small box made of
insulating material. The box could
then be placed at any convenient
point near, or even on, the chassis
under test without risk of short-
circuits. The two fly leads connecting
to chassis and the a.g.c. line may be
kept fairly short, if desired, but that
coupling to the heater supply should
be some 2ft long. This is because.
the most convenient point for
connecting into the heater chain may
appear at a relatively distant point,
such as at the base of the cathode

voltage range, from Rj, of zero to
some 8 volts negative of chassis
should be quite adequate. This
voltage range will also be sufficient
when tracing faults such as i.f or
tuner unit instability. Higher volt-
ages may be required if it is intended
to bring any particular stages close
to, or beyond, cut-off, and the a.c.
input voltage may then be adjusted
accordingly. It should be borne in
mind that it is generally preferable
to avoid ‘a.c. voltages greater than
20. Some television receivers have
two a.g.c. lines in the vision circuits,
these being decoupled from each

ray tube. other by . relatively high value
r 'Cheater’ Unit
f _ N
| OA8lor
OA9 Ry l
+ AAAAA N
Tkn 20%, I
Ty ; Rs To Receiver
Heater /4W :
Chain Tk 10kn. AGC. Line
N\ i/t
IOOpF

wws  Chassis of Receiver
under test

It will be helpful to fit the potentio-
meter R3 with a scale calibrated in
volts. This scale could correspond
to the d.c. output given when the
a.c. input is, say, 10 volts, the reading
given being mentally multiplied by
the appropriate factor to suit the
a.c. voltage employed. The calibra-
tion may be carried out with the aid
of a dc voltmeter connected
between chassis and the slider of R,
Subsequently connecting the slider
to an a.g.c. line should not upset the
calibration to any serious extent.

The Unit In Use

As may be gathered, the device
will prove easy to use in practice, the
only prior requirement being that a
point in the heater chain having a
convenient voltage with respect to
chassis be selected before connecting
the appropriate clip. For most
television alignment requirements a

Fly leads fitted with crocodile clips

MI77

resistors. Applying the “‘cheater” to
either line should enable its potential
to be adjusted without markedly
changing the potential on the other.
The ““cheater” could also be applied
to the common point feeding the
lines, whereupon it will control both
at the same time.

In mains operated sound receivers
having a series heater chain, the
‘“cheater” may obtain its a.c. supply
by tapping into the chain, as with the
television receiver. A d.c. voltage
of 5 will be available from receivers
having parallel-connected 6.3 volt
heaters (provided that one side of
the heater circuit is connected to
chassis), and this will be sufficient for
a number of servicing and alignment
checks. The ‘“‘cheater” could not,
however, be used if a parallel 6.3 volt
heater circuit was balanced about
chassis, as the resultant d.c. voltage
would be too low.

Television Society to organise repeat of Colour Television Refresher Course

Following the current interest in colour television wh

ich has been stimulated by the recommendations to the Pilkington Committee, and

discussions in the Press, the Television Society organised a Refresher Course on Colour Television—the first lecture of which took place on Monday

18th September,

The bookings for this series of lectures have been so heavy that the Society has arran
and 15th January and Fridays 5th, 12th and 19th January. The meetings will be held a
Keppel Street, London, W.C.1, commencing at 6.45 p.m., when the lecturers will
G. B. Townsend and Mr. P. Carnt of the G.E.C. Hirst Research Centre.

and two guineas for non-members.

ged to repeat these lectures in 1962 on Mondays 1st. 8th
t the London School of Hygiene and Tropical Medicine,
again be Mr. S, N, Watson, B.B.C. Designs Department, and Mr.
The enrolment fee is one guinea for members of the Television Society

Early application for enrolment forms from the Television Society, 166 Shaftesbury Avenue, London, W.C.2, is advised.
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Infra-red image
converters

NFRA-RED IMAGE CONVERTERS ARE AVAILABLE ON

the surplus market at a price of the order of £1

or so. They were used during the war for a
variety of military purposes, and can be extremely
useful to the amateur experimenter. These image
converters will convert the infra-red radiation
arriving from any objects into a visual image which
can be seen on a small screen within the instrument.
It is thus possible to use the apparatus to render any
hot objects visible or to view any object illuminated
with infra-red radiation even if no visible light
whatsoever is present.

The image converter consists of two parts,
namely the image converter tube itself and the
power supply. These two pieces of equipment can
be used to detect a source of heat in a darkened
room, but if a complete picture is required on the
screen of the image converter it is also necessary to
use a lens to focus an infra-red image on to the
internal coating of the front face of the image
converter tube. The image formed is inverted, but
this can be avoided if a suitable erector lens is
employed in addition to the apparatus already
mentioned. A filter which will transmit infra-red
radiation but not visible light is extremely useful
and, for some work, essential.

Image Converter Tube

One of the most commonly used image converter
tubes is the CV 148 which is shown diagramatically
in Fig. 1. These tubes consist of a cylindrical evacu-
ated enclosure of Pyrex glass about Scm in diameter
by 4cm in length. There are only two connections
to the tube; the anode is connected to a metal ring
at the back of the tube and the cathode is connected
to a ring of a conducting material cemented around
the edge of the front face.

Principle of Operation

‘The internal face of the front window, the
cathode, is coated with a semi-transparent silver-
caesium oxide mixture. This has a bluish-grey tinge
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and acts as a photo-cathode, since it will emit
electrons when excited by infra-red radiation of
wavelength up to just over 1.

The emitted electrons are attracted to a fluorescent
screen (usually of Willemite) which is kept at a
positive potential of between 3 and 6.5kV with
respect to the cathode. The fluorescent screen may
be marked with a graticule and is parallel with the
cathode and Smm behind it. The brightness of any
point on the screen depends on the number of
electrons arriving at that point per second, this, in
turn, being controlled by the intensity of the infra-red
radiation striking the corresponding point on the
cathode. The image converter may be considered
as a photocell, the anode of which consists of a
fluorescent screen.

The screen is normally observed from the end
window which is remote from the cathode. Resolu-
tions of up to 350 lines per inch can be obtained,
equivalent to about 600 lines across the whole
screen. The image is green.

Layer of Infra-red  Intra-red Radiation  Cathode Connection

Sensitive Material

(Cathode)
L
Anode \ I~ Circular
Supporting S|\ Fluorescent
Wire— | creen (Anodt)

e

Metal Ring (Ancde Connaé—tTon)—' are2
Fig. 1. An image converter tube

Power Supply

The tube requires between 3 and 6.5kV -at
approximately 109 amp (one thousandth of a
microamp). A conventional transformer power
supply can be used, but this has the disadvantage
that it is not portable and may not be very safe.
A vibrator supply could also be considered.

Zamboni Piles

Surplus image converters are usually supplied
with e.h.t. from a number of Zamboni piles, each
of which really consists of a large number of very
small dry cells. Each pile is cylindrical, about 9in
long and #in in diameter. The cellulose nitrate body
is an insulator and brass caps are screwed on at
each end.

In dry air the voltage between the brass caps is
over 1kV when measured with an electrostatic
voltmeter, but the maximum continuous current
available is only about 109 amp owing to the high
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internal resistance of the piles (nearly 1010 ohms).
Therefore if there is any appreciable leakage path
(such as will occur on any day when the humidity
is high), the terminal voltage of the pile will drop
to a small fraction of its-original value. In service
instruments the Zamboni piles and connections to
the image converter tube are completely sealed in a
plastic container which effectively prevents leakage
paths.

It has not been found possible to obtain any
voltage reading from a Zamboni pile with even the
most sensitive moving coil instrument, as the pile
cannot supply the necessary current. If a Zamboni
pile is giving a reading of, perhaps, 1kV on an
electrostatic voltmeter and both ends of the pile are
touched simultaneously, the leakage path through
the person’s body immediately reduces the voltage
to a negligible value. Nothing at all can be felt and
the Zamboni pile is thus an absolutely safe method
of obtaining an e.h.t. voltage for low current tubes
such as image converters.

BRASS END CAP
d

HUNDREDS OF DISCS  SPRING TOKEEP . BRASS END CAP
¢ (seetext) N

DISCS IN CONTACT\\

G763

Fig. 2. Diagram of a Zamboni pile. About eight of
these piles are used in a typical surplus image
converter

Internally each Zamboni pile contains over a
thousand paper discs pressed together by means of

a spring. Each disc is coated on one side with a
mixture of manganese dioxide, zinc chloride and
gelatine and on the other side with tinfoil. Each
coated disc is about 0.004in thick and provides
an e.m.f. of 0.8 volt per disc. Zamboni piles last for
many years. A typical Zamboni pile is illustrated
in Fig. 2.

The pile voltage is quite small at winter tempera-
tures, whilst at high temperatures the discs tend to
dry out and the internal resistance becomes larger.
The writer has found that piles dated 1942 are still
in working order.

Use

Initial experiments may be carried out using any
hot object such as a poker which is just below red
heat or a piece of resistance wire carrying a current
which is just not sufficient to cause the wire to emit
visible light. An ordinary electric lamp bulb
provides more infra-red radiation than visible light,
but a filter is required to cut off the visible radiation
before it can conveniently be used for image con-
verter experiments

Military applications include detecting the infra-
red radiation from homing beacons, etc., in which
a telescope is usually employed to receive the
radiation. ‘The image converter tubes even found
an application in vehicle driving at night. There
are many possible scientific and practical applica-
tions (e.g. in viewing the processes involved in the
manufacture of panchromatic plates), and these
image converters will provide the enthusiast with
cheap and instructive experience in an unusual
branch of electronics.

CAN ANYONE HELP?

Requests for information are inserted in this feature free of charge, subject to space being available. Users of this
service undertake to acknowledge all letters, etc., received and to reimburse all reasonable expenses incurred by

correspondents.

Circuits, manuals, service sheets, etc., lent by readers must be returned in good condition within

a reasonable period of time

Oscilloscope Unit Type ANA-11, Dynamic Mutual
Conductance Valve Tester Type 177.—P. E. Slater,
4 Boscombe Avenue, London, E.10, requires to borrow
or purchase the instruction manuals or circuits of these
ex-U.S. Forces equipments.

* ES *
Collins TCS12 Receiver.—L. Coleman, 118 Coleford
Bridge Road, Mytchett, Nr. Aldershot, Hants, is in need

of the circuit diagram for this receiver—particularly with
reference to the 12-pin power plug. Willing to purchase.

* * *
Etronic Radiogram Model EGU5330.—A. G. Ariyoh,

19 Dempster Road, London, S.W.18, wishes to borrow
or purchase the manual or circuit diagram.

NOVEMBER 1961

Tape Recorder—G. Marshall, Brook Cottage, Gt.
Cornard, Sudbury, Suffolk, has obtained an ex-B.B.C.
tape recorder believed to be made by Beam-Echo with
Brennell deck (mdke and type plates removed), vertical
operation. Valve line-up—EF40, EF40, EL41, EF40,
EL41 and EZ40. Can any reader supply the circuit of
this unit and also any modifications.

* *® L

Magnetic Loop Circuit.—F. Croxson, 37 Canterbury
Avenue, Ilford, Essex, urgently requires, for the benefit
of a friend, the circuit and instructions for a magnetic
loop from the radio or t.v. The system should enable
the signal source to be set at normal listening level and
allow the user to make use of the induction coil in-
corporated in his hearing aid.
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Transformerless

Valve Output Stages

By J. B. Dance, M.Sc.

+
+

HE USE OF AN AUDIO OUTPUT TRANSFORMER
T to match the optimum load impedance of
the audio power amplifiers to that of the
speaker had always been regarded as an unfortunate
necessity in practical circuits, until power transistors
were made which could be used to feed a speaker
directly without the use of an output transformer.
This is one of the fields in which transistor circuits
have preceded the corresponding valve circuits.
At one time it seemed unlikely that it would
ever be possible to match the optimum load of
a pair of push-pull valves, which is of the order
of 10k, to that of a conventional type of loud-
speaker of about 2 to 15Q impedance. (Cathode
follower power output stages are not, in general,
satisfactory.) Fortunately, however, efforts have
been made to bridge the impedance gap from
both sides. Loudspeakers can now be made with
impedances up to about 8002 and new valves have
been designed for use in unusual push-pull output
circuits which require much lower optimum loads
than conventional circuits. Satisfactory direct
matching can be obtained with such techniques.

Transformer Disadvantages

Output transformers for use in high - fidelity
amplifiers are invariably expensive and difficult
to design, as they must have a level response over
a wide frequency range and, assuming the trans-
former is included in the negative feedback network
(as it is in all good amplifiers), it must cause little
phase shift. It is this phase shift which imposes
a limit to the amount of feedback and, hence,
to the maximum possible reduction in distortion.
In addition the transformer wastes power, tends
to introduce distortion (especially at the ends of
the frequency spectrum) and does not give complete
coupling between the two primaries. In Class B
amplifiers_the transformer can cause much more
distortion. There are therefore very good reasons
for attempting to design a circuit -which does not
employ an output transformer.
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1t must not be forgotten, however, that the output
transformer not only serves as a matching device
but also isolates the h.t. supply from the speaker,
allowing one side of the latter to be earthed. In
addition it. couples the two halves of the push-pull
output stage.
Circuitry

In the conventional push-pull stage one valve
anode feeds each of the two sections of the trans-
former primary winding, these being effectively
in series. The transformer primary should therefore
present an impedance to the valves of about twice
the optimum load required by a single valve. The
new type of circuit to be discussed is shown in
Fig. 1 (which omits bias arrangements for simplicity).

L
T

|
L

E122

Fig. 1.

The two valves are effectively in parallel across the
speaker load (R, in Fig. 1) so that the impedance
of RL for optimum loading of the valves should
be about one half of the optimum load for a single
valve. Thus the type of circuit shown in Fig. 1
requires an optimum load of about one quarter
of that required by a conventional push-pull stage
using the same type of valves.

In a conventional push-pull stage the two cathodes
are effectively connected together, but in the type
of circuit shown in Fig. 1 the anode of the lower
valve is connected to the cathode of the upper
valve. It can be seen from the circuit that the

The push-pull stage
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current flowing through the load, R, is c¢yual
to the difference between the anode currents taken
by the two valves. If the “no signal’ anode current
taken by both valves is the same, no current will
flow through Ry under these conditions. If the
grid of the Jower valve becomes, say, momentarily
more negative, its anode current will decrease.
The current flowing through Ry is equal to the
excess current flowing through the upper valve
over that in the lower valve. If at the same time
the grid of the upper valve becomes more positive
with respect to its cathode (the cathode is not at
earth potential with respect to signal voltages),
the anode current of the upper valve increases.
This further increases the difference between the
anode currents of the two valves and therefore
the current through Ry increases. A moment
later the current in the lower valve may be greater
than that in the upper valve and the excess current
will flow through Ry in the opposite direction.

In practice the signal voltage between the grid
and cathode of the one valve is made equal and
opposite to that between the grid and cathode
of the other valve, i.e. these voltages are in push-
pull. The anode current of one valve will momen-
tarily increase by the same amount as the anode
current of the other valve decreases; both of these
changes cause currents to flow through R in the
same direction. During the next fraction of a
second the current will flow through Ry in the
opposite direction. The two valves make equal
contributions to the load current and true push-pull
operation is thus obtained.

ldeally there is no alternating voitage across
the h.t. supply, i.e. there is no alternating potential
between the anode of the upper valve and the
cathode of the lower valve.

et

€123

Fig. 2. In this circuit the load is capacitively coupled

H.T. Isolation

The circuit of Fig. 2 (in which bias arrangements
are omitted) is similar to that of Fig. 1, except
that capacitive coupling is used to isolate the
h.t. supply from the speaker.
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Transformer Disadvantages

Circuits such as those shown have become known
by the rather confusing name of “single ended
push-pull” but perhaps ‘single ended output”
would have been somewhat better, as this name
makes it clear that it is the output from the valves
into the load which is single ended.

The EL86 and ULS84

The h.t. voltage of Fig. 2 has to supply the two
output valves in series. The voltage required is
therefore twice that for a single valve. This might
not appear at all convenient at first, but the Mullard
EL86 valve requires an h.t. supply of only 100
volts for anode currents of about 57mA and is
especially suitable for use in single ended push-pull
circuits.

The ( EL86 has a maximum heater-cathode
voltage rating of 200. This is most important,
as the cathode of the upper valve in the type of
circuits being discussed will be at a d.c. potential
equal to half the h.t. voltage above earth and an
a.c. signal voltage of up to a little less than this
may be superimposed on it. Thus a considerable
potential difference may be present between the
heater and cathode of the upper valve. Some
data about the EL86 is given in Table 1. The

Table 1—EL86
Heater: Voltage 6.3 volts
Current 0.76 amps

Limiting Values;
Max. anode dissipation 12 watts
Max. Va and Vg, 250 volts
Max. screen-grid dissipation 1.75 watts.
Max. cathode current 100mA
Max. Rg].ca[hgde 500k Q
Max. Rhtr-cathode 20k Q2
Max. Vhir-cathode 200 volts

UL84 is a similar valve and had a 0.1A heater
so that it is suitable for use in 0.1A series heater
chains. The heater voltage of the UL84 is 45.

Input Requirements

The output of the Fig. 2 circuit is single ended
but a push-pull input voltage is required to supply
the two valves. In conventional push-pull circuits
one side of each of the inputs to the power valves
is earthed. In the Fig. 2 circuit one side of the
input to the lower valve is earthed but neither
side of the input to the upper valve can be earthed
with respect to either a.c. or d.c. The upper valve
must be provided with an input so that, at a certain
time, its grid goes negative with respect to its
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cathode by the same amount as the grid of the
lower valve goes positive with respect to its cathode.
Owing to the fluctuations at signal frequency of
the cathode potential of the upper valve, the common
types of phase splitter circuits cannot be used
without some modifications. The methods by
which the push-pull input voltages can be obtained
will be considered in connection with the three
practical circuits to be discussed.

Economy or Quality?

It has already been indicated that transformerless
audio output stages have the advantage that the
cost of an expensive output transformer is completely
avoided. In addition heavy negative feedback
can be easily applied without the troubles which
occur owing to phase shift in the output trans-
former. The choice of a suitable circuit will depend
primarily on whether economy or the best possible
fidelity is the principal requirement. The circuits
to be discussed (Figs. 3, 4 and 5) cover a wide range
of uses; they will be considered in increasing order
of complexity.

Economy Circuit
If the principal objective is economy, the circuit

are as small as possible consistent with good bass
response. The cathode resistors have a tolerance
of +5% and the other resistors +10%. The
choke in the screen grid circuit should not be
less than 5 Henries if the bass response is to be
good.

If the h.t. supply is 300 volts, the circuit will
provide an output of 9 watts over the frequency
range 20 ¢/s to 250 kc/s at a total harmonic distortion
of about 10 % without any feedback. The distortion
would normally be reduced by feedback. It should
be noted that the output from the circuit really
is 9 watts—not as in 9 watts conventional amplifiers
where an appreciable part of the output power is
lost in the speaker transformer.

Distortion

If the input for the upper valve is derived as
shown in Fig. 3, it will contain the second harmonic
distortion produced by the lower valve, V5. Thus
the output of V3 will contain not only the second
harmonic distortion produced from the signal
in the normal way, but also that produced by
amplification of the distortion initially produced
by Vz. These two distortion components in Vj
will be out of phase. The distortion produced

power supply is also shown. Vj is a pre-amplifier
(not a phase splitter) and the lower valve, V,,
is fed with a single input from V;. The input
voltage for V3 (which must be in push-pull with
the input voltage to V;) is derived from the voltage
drop across the cathode bias resistor of V3 due
to the flow of the anode current of V; through this
resistor.

The values of the electrolytic capacitors shown
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of Fig. 3 provides a good solution. A suitable in V3 in the normal way will cancel in the load
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with that produced by V., but the distortion in
V3 produced by amplification of the distortion
generated in V3 will not normally be cancelled.
Some degree of cancellation of the second
harmonic distortion produced by amplification
in V3 can be achieved by reducing the second
harmonic distortion produced in V; by using an
unbypassed cathode resistor for that valve, but
this is not very satisfactory as the output impedance
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is increased and a higher input voltage is necessary.
A better method is used in the Fig. 3 circuit, namely
the working point of V3 is moved towards Class
AB operation (by making the bias resistor 1209
as opposed to the 110Q of V,). The second harmonic
distortion produced by Vj is then greater and more
than neutralises the out of phase second harmonic
distortion produced in V3 by amplification of the
distortion from V; ; the distortions produced by

Cl

0-0luF
Fig. 4. A.general purpose circuit

The cathode load resistor, Ry, is returned directly
to the cathode of V3 so that the signal input to V, is
not affected by the signal voltage which will exist
across Cg at low frequencies. The bias resistors
Ro and Rjg should have.the values shown when
the h.t. supply voltage is 300, but their values
should each be increased to 260X if the h.t. supply
is 250 volts.

The h.t. voltage for the phase splitter is taken

HT+
300V

R4
470 44 Ry il
RO 250 ohms 7 SR 100uF

4RO

A
YVYVYY
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the two valves then tend to cancel in the load

in the usual way. This method can, however, give'

exact cancellation of second harmonic distortion
only at one particular value of output power. The
following two circuits (Figs. 4 ‘and 5) employ
separate phase splitters. and this problem does
not then arise.

General Purpose Circuit

The circuit shown in Fig. 4 employs half an
ECC83 double-triode as a cathode follower phase
splitter. The valve has equal resistors in its anode
and cathode circuits (Rs and R;). The 4uF capacitor,
Cs, is large enough to prevent any appreciable
alternating voltage of the signal frequency appearing
across it; the one side of Rs is therefore effectively
connected to the cathode of Vjif only signal currents
and -voltages are being considered.. The other
side of Rs is connected to the grid .of V3 via Cy4
and R;. ~ Thus V3 receives the necessary input
voltage, although its cathode potential is varying
at the signal frequency. R4 maintains the grid
of V3 at the same d.c. potential as the anode of
V2, the resistor Rg providing the cathode bias.
R7 and Ry are merely grid stoppers.
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from the screen grid of V3 rather than directly
from the h.t. supply, as the signal output voltage
across the load is thus prevented from developing
a large voltage across Cs which would impair
the push-pull balance of the stage. The resistor
Rj; compensates for the screen current taken by
V3, it was not- required in the circuit of Fig. 3,
as the screen current of V3 is much smaller when
the operating point is moved towards Class AB.

The power output for the circuit of Fig. 4 is
8 watts when the h.t. supply vottage is 300. The
capacitor Cs should be a paper component. Speaker
impedance may be 8002 and satisfactory results
should be given if all resistors have a tolerance
of £107; except Rz, Rs, Rg, Rip and Ry;. The
latter could, with advantage, be +5%.

‘High Fidelity. Circuit

The high fidelity circuit shown in Fig. 5 employs
an ECC83 double-triode in addition to the two
output valves. The first triode -section, Vlja
of the ECC83 acts as a preamplifier and the second
triode section, V1p is a phase inverter which gives
no gain. The output from the first triode section
is applied to-the grid of V, via Cs and R4 and
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the output from the phase inverter to the grid of
Vi.

A portion of the output voltage is fed back to
the ECC83 and positive feedback is applied across
R3. The distortion given by this circuit is very
low and is virtually limited to that given by the
preamplifier alone. The feedback resistor, Ry7,
could be replaced by two variable RC networks

220R0y

Fig. 5. A high quality transformerless circuit

the response is flat within +3 dB up to about
250 ke/s. An input of 24 millivolts will provide
an output of 50 milliwatts. Speaker resonances
at low frequencies are heavily damped, as the
output resistance of the circuit is reduced to about
20Q by the negative feedback. This is very low
when compared with the speaker impedance of
about 800.
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so that the amount of feedback and hence the
gain could be made frequency dependent. Such
tone control circuits have the advantage that they
do not cause a loss of gain. Alternatively a tone
control circuit could be placed in the amplifier
input together with an additional stage of amplifica-
tion; no phase shift would then occur in the feedback
loop.

The two resistors Rs and Rg in the phase reverser
stage should be of +59; tolerance, but all other
resistors may be of +109% tolerance.

Performance
This type of circuit will give an output of about
10 watts at 0.39; total harmonic distortion and
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Beginner’s Pual Range T.R.F.

By

A. A.

Baines

The receiver described in this article will be particularly attractive to the beginner because of its

versatility and simplicity.

It must be pointed out, however, that, if the heater transformer

specified is employed, the chassis is connected to one side of the a.c. mains supply and that full
precautions against accidental shock must be observed in consequence

HE RECEIVER TO BE DESCRIBED WAS BUILT FOR
use in a bedroom and should be of particular
interest to the younger members of the radio

fraternity in that it is inexpensive, not critical with

respect to component values or valves, and forms
an ideal basis for experiments.

The original requirement called for the reception
of local stations only and for the cost to be within
the means of the constructor; this ruled out the
building of a superhet, and reliance had to be placed
on the spares box to provide as many of the parts
as possible.

A small cabinet was to hand which dictated the
size of the chassis, and it was seen that there would
not be sufficient space to include three valves having
International Octal bases. Consequently, it was
decided to incorporate the detector and output stage

Components List

A\
-e
5\ ar
¥

Resistors
R; 100kQ Ry 3.3MQ
R, 470Q R4  220kQ
Rs 1kQ
Rs 500KQ pot, loz
R7 1kQ 2W

(All resistors W unless
otherwise specified.)

vy

Capacitors

C; 0.01pF 750WV
Cy, C3 500pF 2-gang
C4, Cs 60pF trimmer
Cs O.1uF 350WV

A r.f. stage was desirable, not only to give
enhanced sensitivity and selectivity, but to overcome
also the necessity of having to use a detector stage
with variable regeneration which would complicate
tuning for an inexperienced person. The choice of
detector and output valves was somewhat limited
by the discovery that only a 30mA rectifier was
available; however, many triode and pentode r.f.
valves will provide around 500mW power output
for a consumption of 10-12mA when used in an
output stage, and this degree of output is more than
enough for the average bedroom.
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C;  0.05¢F 150WV
Cg 100pF mica
Co  250pF preset
Cio 25uF 12WV
Ci11  0.0iupF 350WV
Ci2 0.01pF 350WV
Ci3 16uF 350WV
Cisa 8uF 350WV
e Cis 0.01uF 750WV

Miscellaneous

Li, L, Repanco DRM3 (L; primary not used)

T,  Output transformer (see text)

T, Heater transformer, 6.3V, current to suit
valves employed

MR Half wave rectifier, 250V 30mA

Slab Wavechange switch

Sz  On-off switch (ganged with Rg)

Vi1 EF36, EF37, EF39, etc. (see text)

V2  6SN7, 6SL7, ECC33, etc. (see text)

L.S. 3in dia. 3Q
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in o,n_e.valve"bfy the use of a double-triode type.” This
also-assists in keeping the overall costs low.

‘Dual range coils were to be used, the reception of
the Light Programme largely being a hit and miss
—mainly miss—affair on the Medium waves in the
locality. The final circuit used is shown in Fig. 1.

It will be seen from the circuit diagram that the
primary winding of the aerial r.f. coil L, is not
employed, since it was found in practice that with
the aerial in use (10ft wire) a direct connection to
the tuned coil improved sensitivity with only an
almost undiscernable reduction in selectivity. An
EF36 is used as a conventional tuned r.f. amplifier
with the anode series-fed through the primary of
the intervalve r.f. transformer L,.

and the volume control Rg. This part of the valve
acts as an output valve with the primary .of any
small output transformer as the anode load; the
transformer actually used originated from a battery
set and has a turns ratio of around 60:1. Any
similar component whose primary is capable of
carrying 12mA would be quite suitable.

The power supply of the receiver consists of a
6.3V heater transformer, a 30mA metal rectifier and
two electrolytic smoothing capacitors. A rectifier
of higher rating could be used and the electrolytics
could be in the same can which would give an
economy of space; also, the capacity of either
electrolytic capacitor could be increased up to
32uF or thereabouts, if desired. The heater trans-
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| f ' R o - Ve VY
L x | _Bed_ _ | _ Cutout 8 Pl |
| 138", _’ ]
‘3/4' |3/e”_ -||/4f . 7.
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F 2;/8 1E_QFTOSUHO/P T ]‘ i ] 2]B i
5 ) RE B O B[
!I ! | I _Q._Transfonmr_l € 2l I _‘ .
22 ' : ali
| P - |
B & ~ Ll = b
NI ¢ S g .
. | \ 3/, &
5/8 Bend B \Il/@' L L _/[4
/|- Bed _~ 4 __ T . O F T
 I— " a8 J.}/a'.
2" ] MC |
L (% | ‘
1
L a i
A 18 dia e .
B 34'dia
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0 !ildia
E 6 dia

Fig. 2. Main drilling detp?'ls——jbelow,c‘jrd%sis view

The tuned secondary of this transformer is fed
via Cg to the grid of one half of a 6SN7 double-
triode acting as a leaky grid detector; this type of
detector- being chosen in preference to others,
quantity rather than quality being required in this
instance. A higher value for R3 than is usually the
case was adopted for a similar reason.

The Repanco coils have a regeneration winding
on L; and this was connected as shown'in Fig. |
through Co, a 250pF preset trimmer. Cgo was
adjusted, on completion, well below the point of
oscillation but, even so, it gave a useful improvement
in gain. Care must be taken in adjusting this
component as too tight a coupling will result in
extreme distortion. o

The detected output is fed from the anode to the
grid of the remaining half of the 6SN7 through -Ci,
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former can be replaced by a “‘converter” type mains
transformer with a separate h.t. winding. This
would then permit the chassis to be isolated from
the mains and the use of a ‘“‘converter’ transformer
is recommended to anyone who wishes ultimately
to experiment with the circuit. If a heater trans-
former is used then the isolating capacitor C,, in
the aerial lead, is essential. Also, the chassis should

‘be completely enclosed in an insulating cabinet, the

grub screws of the knobs being deeply recessed or
covered with wax.

To align the receiver, set the trimmers C4 and
Cs and preset capacitor Co to minimum capacitance
(i.e. unscrewed) and select a station at the low
wavelength end of the scale such as the West Home
Service on 206 metres. After the set has warmed
up, C; is adjusted to bring the station on to the dial
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Fig. 3. Front panel drilling details

reading and Cs varied to give maximum volume;
this can be repeated at the high end of the band
using the Third Programme on 464 metres. The
final settings of the trimmers are a compromise
between those given at the low and high wavelength
ends of the scale. In practice there should be little

difference in optimum settings at these two points.
Having lined up the Medium wave band as
efficiently as possible, remembering that the selec-
tivity does not approach that of a superhet and that
some ‘“‘spread” and overlap of the stations may
consequently be present, switch to Long waves. The

Rectifier MR

Al L ey B A

=

.

Mi33

q

{
& > )
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Fig. 4. Above-chassis component layout L&-’
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Light programme at 1,500 metres on the Long
waveband should be heard close to the dial position.
If a greater degree of accuracy in lining up is
required, then the Medium and Long wave coils
should be fitted with individual trimmers, these, in
company with C4 and Cs, being switched in and out
of circuit on the appropriate bands by additional
contacts on the wavechange switch.

Having achieved satisfactory alignment, the
regeneration capacitor Cy is carefully screwed down
until oscillation or heavy distortion occurs, where-
upon it is backed off slightly. Check over both
bands completely to ensure that the setting of Co
is satisfactory, and seal the capacitor. Adjustment
of Co may have an effect on the tuning which can
be rectified by means of C4 and Cs.

o,

sl jmn]

anode leads are short and do not run close to each
other, and that heater wiring is kept well away from
other wiring. Decoupling and h.t. leads can wander
a little without creating undesirable effects.

The question of substitute values and valves is
often a worry for beginners having limited resources
and some guidance with this circuit may be of
assistance. The values of the resistors and capaci-
tors are not critical and can be varied within large
tolerances of up to 50 %; C, and Cj; should, however,
be that value designated by the coil manufacturer,
500pF being correct. For the V; position, the EF36
can be replaced not only by its direct equivalents
but by almost any r.f. pentode with a 6.3V heater;
EF37, SP61 or EF50 being suitable. There are also
many suitable valves in the miniature series such as

=)
S|

O

Fig. 5. Below-chassis component layout

As an indication of the performance of the
receiver when equipped with a 10ft aerial, all the

main Regional programmes have been heard in the .

evening together with a number of Continental
stations. With a longer aerial, volume increases
but selectivity becomes poor, whereas with an aerial
of 3 to 4ft the reverse is the case, except that the
volume of the local station remained the same.
Details of the chassis and front plate are given in
Figs. 2 and 3 but the actual dimensions can be varied
to suit personal requirements or actual components.
General component layout only is shown in Figs.
4 and 5, it being felt that the simplicity of this
receiver does not warrant a point-to-point diagram.
The only important wiring details are that grid and
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6AM6, EF80 and EF40. Reference to valve tables
will show whether the screen-grid can be fed with
the full h.t. voltage, in which event R; can be
reduced to 4.7k or even deleted.

An ECC33 and a 6SL7 have been tried in the V,
position, the latter giving slightly more volume. If
other twin-triodes such as the 12AU7 or 12AT7 are
available these could be tried, the choice of valve
not being critical. However, keep a watch on the
total heater consumption to ascertain- that the
transformer rating is not exceeded as some of these
valves have a remarkable capacity for amps!

Alternative valves in the V) or V; positions may,
of course, require different valveholders and valve-
holder connections to those shown in Fig. 1.
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N LAST MONTH’S ARTICLE IN THIS SERIES WE
introduced the basic relationship between e.m.f.
current and resistance. We also discussed power,

and saw that resistors may be called upon to
dissipate significant amounts of power in the form
of heat. Finally, we examined wirewound resistors,
pointing out that the amount of power such resistors
can dissipate in free air is roughly proportional to
their surface area. We shall now continue with the
subject of heat dissipation in wirewound resistors.

Heat Conduction

Normally, heat is dissipated from a resistor
handling a significant amount of power by means
of radiation and convection. An additional method
of losing heat is by conduction and it is occasional
practice to construct wirewound resistors in such a
manner that conduction may take place.

A typical example of a resistor which may be
partly cooled by conduction is shown in Fig. 10 (a).
In this diagram a flat metal strip is covered, over
the length on which the resistance wire is to be
wound, by an insulating material. After the wire is
fitted, a protective insulating coating, similar to that
shown in Fig. 9,1 is applied. The complete resistor
is fitted with tags and the flat metal strip protrudes
from either end of the resistor section proper.

Fig. 10 (b) illustrates the resistor mounted to a
metal plate by means of two bolts, nuts and spacers.
The resistor now loses heat in three ways: first, by
-radiation from its surface; secondly, by convection
currents in the air which surrounds it; and, thirdly,
by conduction through the mounting bolts and
'spacers-to -the metal plate. The latter, in its turn,

1 Published in last month’s issue.
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The fourth in a series of articies which,
starting from first principles, describes the
basic theory and practice of radio

part 4

radio

By W. G. MORLEY

M?«tinq hole  Resistonce Metal

> wirey sl{p

e W15 o
/ =
a0 Tags™ Insulotin
outside coating mntm’nlq

Resistor
i = = o
o )
] e i ]
/ \ Spacers o 4
Mstal plate ®
O \ O

o hod I
th:l\ chassis ©

Ei5)

Fig. 10 (a). A wirewound resistor whose design
enables part of the heat it dissipates to be conducted
away
(b). The resistor of (a) mounted on a metal plate,
Heat is conducted to the plate via the central metal
strip of the resistor and its mounting bolts and spacers
(c). An aiternative design which also enables heat to
be lost by conduction. In this case the resistor is
almost completely enclosed in a metal case, the tags
protruding through insulated sleeves. The lower view
shows the resistor mounted.on a metal chassis
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then loses the heat it acquires from the resistor by
radiation and convection. As may be imagined,
the amount of heat which can be lost by the metal
plate increases with its area and its access to free
air. Also, the amount of heat which may be con-
ducted to the plate depends upon the efficiency of
the thermal coupling between the central metal
strip of the resistor and the plate; and it would be
helpful here to use mounting bolts and spacers with
thick cross-sections and to ensure that there is a
large contact area between individual members along
the heat-conducting path. v

With careful design, the overall heat dissipation
of the arrangement of Fig. 10 () may be made
significantly greater than that provided by a similar
sized resistor mounted in free air. Cansequently,
the resistor can be given a smaller size than its free
air counterpart, a factor which is of considerable
advantage in equipment where space is limited. In
conventional designs, the metal plate of Fig. 10 ()
would be provided by the metal chassis on which
the equipment which includes the resistor is built.

Alternative designs to that shown in Fig. 10 (a)
and (b) may be encountered, the main deviations
being given in the cross-sectional shape of the
central metal section of the resistor.

An occasionally encountered variant is illustrated
in Fig. 10 (¢). In this instance the resistor is almost
completely enclosed in a sheet metal case, the latter
being bolted flat.against the equipment chassis to
provide efficient transfer. of heat.

Resistors of the type just discussed, with which
heat is partly dissipated by conduction to an
external metal body, are used more frequently in
American than in British equipment.

Carbon Resistors

Carbon resistors differ from wirewound resistors
in that the resistance material is provided by a
homogeneous ‘mass or film, partly or wholly com-
posed of carbon, instead of by a length of wire.
" Carbon resistors may be divided basically into
two categories: composition (or composition-type)
resistors, and high-stability resistors. Composition
resistors may, in turn, be divided into two further
categories, these being those where the ‘“‘composi-
tion” appears in the form of a solid rod and those
where the ‘“‘composition” is deposited in the form
of a coating over an insulated tube.

Composition Rod Resistors

In order to understand how composition rod
resistors are manufactured, it will be helpful, first
of all, to quickly examine the manner in which
plastics such as Bakelite are moulded. In the latter
process, the Bakelite resin? is available initially in the
form of powder (or pellets), this being poured into
a mould. The mould is then closed under pressure
and its temperature raised. The increased tempera-
ture results in the powder meltipg and flowing
throughout the mould, after which a reaction called
_polymerisation (or ‘“curing’’) takes place. Poly-

2 The term ‘“‘resin” is applied to all plastics materials capable of
being polymerised by heat in the manner described here.
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merisation causes the resin to become set into the
shape of the mould. The polymerised resin may
now be removed, whereupon it will be found that
it has changed to a hard homogeneous mass having.
the shape imparted to it by the mould. This is,
basically, the method of manufacturing all piece-
parts employing Bakelite resins, or resins of similar
type. i

In order to modify the properties of the moulded
material (i.e. its hardness, colour, electrical proper-
ties, etc.) it is common practice to mix in ‘‘fillers”
with the resin powder before the latter is put into
the mould. Such fillers may consist of relatively
inert materials such as wood flour, or nylon or
asbestos fibres. Cheaply obtained fillers may be
added, also, to reduce the cost of the final product,
and they do this by displacing an equivalent volume
of the more expensive moulding powder. After
polymerisation, the fillers are suspended under
pressure throughout the bulk of the moulded

. material.

Composition rod resistors are processed in
basically the same manner. Before polymerisation
the composition consists of a mixture of particles
of carbon (or graphite, a mineral form of carbon)
together with a resin powder and, possibly, a
proportion of powdered insulating filler. The

‘mixture is subjected to pressure and temperature

and the resin polymerises, causing the carbon
particles, and insulating filler, if used, to be sus-
pended under pressure throughout its bulk. The
result is a hard mass of material moulded into the
shape of a rod which offers resistance between its
two ends, the value of resistance depending amongst
other things upon the relative proportions of carbon,
resin and insulating filler in the original mix. The
suspended carbon particles in the composition rod
make contact with each other under the internal
pressure of the polymerised structure, the contact
pressure between individual particles varying the
overall resistance of the rod. It is difficult to control
these internal pressures during manufacture, and it is
difficult, also, to maintain constant particle size
and ingredient proportions in the original composi-
tion mix. Because of these two points, composition
rod resistors cannot be manufactured to give
specific values of resistance but have to be made,
instead, so that they fall into relatively wide ranges
of value. They are then selected more closely by
individual measurement.3

Composition-coated Resistors )
Resistors having composition coated over an
insulated rod employ somewhat similar manu-
facturing techniques. In this instance the composi-
tion mix is sprayed over an insulatéd rod, the resin
being present in the form of a varnish. Again, the
temperature is raised to allow polymerisation to take
place, with the result that the mix sets into a hard
coating on the rod, and resistance is available
between the two ends. The insulated rod on which
31t should be noted that the resistance of proceésed composition
rod resistors may be reduced, if desired, by depositing a conductive

copper band around the centre of the rod. This is known as a
““copper spray”. .
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the coating is deposited is normally glass tubing,
although ceramic rods or tubes may also be used.
As with composition rod resistors, coated com-
position resistors may not be manufactured to
specific values of resistance, but have to be selected
after processing. It is possible, however, to modify
the resistance of a composition coated resistor after
processing by cutting a spiral groove through the
coating. This lengthens the resistive path between
the two ends of the coated rod and thereby increases
the resistance.

High-Stability Resistors

High-stability resistors are manufactured by
depositing a film of crystalline carbon on to the
outside surface of a rod or tube made of high
quality ceramic. The carbon is obtained by the
breakdown, or ‘‘cracking”, of a hydrocarbon gas at
high temperature. It is usual to cut a spiral groove
in the carbon film after processing to achieve the
resistance value finally required. Because of the
manufacturing process, high-stability resistors are
sometimes referred to as ‘‘cracked-carbon” resistors.

Terminology

A brief note concerning terminology needs to be
made at this point.

What are described here as carbon resistors are
frequently referred to elsewhere as composition, or
composition-type, resistors, these adjectives em-
bracing not only resistors which employ a composi-
tion mix but high-stability types as well. Texts
employing these terms sometimes eschew the use of
the term ‘‘carbon resistor”, presumably because the
conducting material employed in a composition mix
may conceivably be other than carbon or carbon-
based. Other texts use the adjective “carbon” in
the same manner as is employed here.

Resistor Connections

Until recent years, practically all carbon resistors
were fitted with tinned copper lead-out wires to
enable connection to be made to the resistive
element. A typical method of fitting lead-out wires
is illustrated in Fig. 11 (a). In this diagram the
lead-out wires are wrapped (typically, one and a
half times) around the ends of a composition rod,
a reliable connéction being effected by depositing a
metallising material with good conducting properties
on to the wire and the adjacent rod surface. This
type of lead-out wire connection has been almost
completely superseded (except for some. large size

Fig. 11 (a). Lead-out wires fitted to a composition rod
resistor
(b). An alternative method of fitting lead-out wires
which has largely superseded that shown in (a)
(c). In this diagram the lead-out wires are embedded
in the composition rod
(d). Resistor terminations suitable for printed circuit
applications. (‘‘Pluggable resistors”, similar to that
shown here, are the subject of a Registered Design by
Erie Resistor Limited.)
(e)- The resistor of (d) fitted into a printed circuit
board
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TABLE III
Preferred Resistor Values
(All resistances in ohms)
+2090  £10% - +5% +20%  +10% +5% +20%  £10%  +5%

10 10 10 1500 1500 1500 220000 220000 220000
11 1600 240000
12 12 1800 1800 270000 270000
13 2000 300000
15 15 15 2200 2200 2200 330000 330000 330000
16 2400 360000
18 18 2700 2700 390000 - 390000
20 3000 430000
22 22 22 3300 3300 3300 470000 470000 470000
24 3600 510000
27 27 3900 3900 560000 560000
30 4300 620000
33 33 38 4700 4700 -4700 680000 680000 680000
36 5100 750000
39 39 5600 5600 820000 820000
43 6200 910000

47 47 47 6800 6800 6800

51 7500

56 56 8200 8200
62 9100 I.OM . 1.0M 1.0M
68 68 68 10000 10000 10000 1.1.M
75 11000 1.2M 1.2M
82 82 12000 12000 1.3M
91 13000 1.5M 1.5M 1.5M
100 100 100 15000 15000 15000 1.6M
110 16000 1.8M 1.8M
120 120 18000 18000 2.0M
130 20000 2.2M 2.2M 2.2M
150 150 150 22000 22000 22000 2.4M
160 24000 2.7M 2.7M
180 180 27000 27000 3.0M
200 30000 3.3M 3.3M 3.3M
220 220 220 33000 33000 33000 3.6M
240 36000 3.9M 3.9M
270 270 39000 39000 4.3M
300 43000 4.TM 4.7M 4.7M
330 330 330 47000 47000 47000 5.1M
360 51000 5.6M 5.6M

390 390 56000 56000 ; 6.2M 1

430 62000 68M  68M  6.8M
470 470 470 68000 68000 68000 7.5M
510 75000 8.2M 8.2M
560 560 82000 82000 ) 9.1M
620 91000 10.0M  10.0M 10.0M
680 680 680 100000 100000 100000 11.0M
750 110000 12.0M 12.0M
820 820 120000 120000 | 13.0M
910 130000 15.0M 15.0M 15.0M
1000 1000 1000 150000 150000 150000 16.0M
1100 160000 18.0M 18.0M
1200 1200 180000 180000 20.0M
1300 200000 22.0M 22.0M 22.0M
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resistors) by that illustrated in Fig. 11 (4). In Fig.11
(b), brass caps make firm contact to the ends of the
rod. To further ensure reliable connection, the ends
of the rod may be metallised (possibly with a thin
deposit of copper) before the caps are fitted. This
type of lead-out connection is employed also with
high-stability resistors and composition coat
resistors.

Another method of making connection to a
«composition rod resistor is illustrated in Fig. 11 (c).
In this diagram the lead-out wires are fitted to the
composition rod before polymerisation, whereupon
they become imbedded therein during processing.

Many present-day composition rod resistors do
not have lead-out wires at all, being fitted instead
with end-clips having extensions capable of being
passed through the holes of a printed circuit board.
The end-clips make contact to the rod in the same
manner as do those of Fig. 11 (), and are adapta-
tions of them. Fig. 11 (¢) illustrates the manner in
which the end-clips of Fig. 11 () are soldered. to the
conducting foil of a printed circuit board.4

To identify the position of the lead-out wires
relative to the body of a resistor, those shown in
Fig. 11 (a) are described as radial lead-outs, and those
in Figs. 11 (b) and (c) as axial lead-outs.

Insulated and Non-Insulated Resistors

Carbon resistors are made either as insulated or
as. non-insulated types. Insulated resistors are
normally covered with a thick protective coating of
“cement” or resin, or are fitted with a protective
ceramic tube. Non-insulated resistors are covered
with a film of paint or enamel only, and even this
may be omitted in some cases. High-stability
resistors are normally of the insulated type in order
that the carbon film, which can be easily damaged,
may be adequately protected.

Values and Tolerances
Carbon resistors employing composition rods or

4 “Pluggable resistors”, similar to that illustrated in Fig. 11 (d),
are the subject of a Registered Design by Erie Resistor Limited.

composition coated tubes are normally available
with values ranging from some 10Q to 22MQ, whilst
high-stability types normally have values extending
from some 10Q to 10MQ.

All mechanical and electrical devices are manu-
factured to meet specified rolerances (these governing
dimensions, performance, etc.). The same applies
to resistor values. The value of a resistor is always
quoted as a nominal value together with a tolerance
expressed as a percentage of that value. Thus, a
resistor which is described as having a value of
100©2 with a tolerance of - 109, may have any value
lying between 90 and 110Q.

Composition rod and composition coat resistors
are normally given tolerances of 4-5%, +10% or
4209 of their nominal value. Since resistors are
selected for value after manufacture, it is fairly
certain that a particular batch of manufactured
resistors will .yield more -4-20%, components than
45% components. In consequence, resistors with
closer (i.e. smaller) tolerances tend to be the more
expensive.

High-stability resistors are usually given tolerances
ranging from +1% to +5%, typical commercial
tolerances being 4-19%;, 4-29% and +-5%.

To reduce storage and manufacturing problems
the nominal values of present-day resistors are fitted
into a “preferred” series of figures. These figures
are such that, if a resistor out of a batch does not
meet the tolerance rating ‘of one nominal value it
can still fall into the tolerance rating of an adjacent
value. Such a resistor can, in consequence, be
stored under the second nominal value and tolerance
rating.

Table III lists preferred nominal resistor values,
for tolerances of +20%, +10% and 45%, over
the range 10Q to 22M Q.

Next Month )
In next month’s issue we shall carry on to resistor
colour-coding, and to variable resistors.

Canberra and Oriana use “Belling-Lee”” Aerials

Two special broadband aerial arrays designed by “Belling-Lee” are being -used on board the 45,270-ton Canberra,

owned by P. & O. Orient Lines.

These aerials enable the ship to pick up programmes on all possible channels of the

world’s television, and during the preliminary trials of the 42,000-ton Oriana, which plies the same route as the Canberra
and is equipped with a similar television system, the aerials were subjected to a force 9 gale which they withstood without
any damage. Television programmes continued to be received up to 120 miles ffom the transmitter. '

The complete television system was designed and engineered by Marconi’s Wireless Telegraph Co. Ltd., and contracted
and installed by the Marconi International Marine Communication Co. Ltd, to provide a completely co-ordinated television

service,

The installation provides for the reception of television broadcasts employing the 405-line system used in

Britain, the 625-line system used in Australia and the greater part of Europe, and the 525-line system used in the United

States, Canada, Japan and some South American countries.

Where alternative programmes are available, viewers can change from one chahnel to another by using the normal
channel selector on the receiver. Thus, while the ship is in the U.K. area, either the B.B.C. or L.1.V, programes can
be selected at the receiver, and elsewhere the same switch will select any of the local stations operating in Bands | and Ili.

The Canberra carries more than 3,200 passengers and crew, and has fifty television receivers installed with provision

for a further three-hundred.
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Internally generated programmes derived from a film library can be fed into the system
when the liner is on the high seas and out of television range from shore.

(Courtesy: Belling-Lee Ltd.)
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This month Smithy the Serviceman’s able assistant,

Dick, finds himself under a cloud of large

dimensions. Smithy's ire is, however, considerably alleviated by the pleasure he obtains from

Y APPRECIATE THAT THE CROCKS
I in this Workshop have always
been somewhat inadequate and
graceless”, said Smithy grumpily,
“but rhis is ridiculous”!

The Serviceman’s assistant, Dick,
gazed unconcernedly at the motley
array of utensils arranged alongside
the Workshop sink.

“l don’t know,” he remarked,
after a moment. ““You must admit
they’re all there.”

“That’s a description”, replied
Smithy unkindly, ‘“which, at the
moment, I would not apply to
anything or anyone in this Work-
shop.”

Dick sighed. Whilst he realised
that Smithy’s moods of ili-humour
were infrequent and short-lived, he
had to admit that the Serviceman
had had a very tiring and trying time
ever since work had commenced that
morning. A vague thought that hs
might possibly have been partly
responsible for Smithy’s grouchiness
crept into his mind.

“I’'m sorry, Smithy,” he remarked,
experimentally.

“What about?”

“That soldering iron you asked me
to pass over earlier on. In future
I’ll always pass over soldering irons
handle first.”

Smithy cast a steely glance at his
assistant.

“The fact that your carelessness”,
he said, “‘has resulted in my having
received very severe and probably
quite incurable burns is nothing
compared with the other indignities
and iiritations to which I have been
‘subjected up to now.”

]
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discussing hints received from readers

Smithy’s expression darkened as he
pondered on the injustice of his lot.

“There is, for instance”, he
pointed out, “the matter of that
200uF electrolytic which was charged
up to 250 volts. Engineers should
make sure that they discharge com-
ponents of this nature before leaving
them around for their guvnors to
pick up.”

“You must admit it got discharged
in the end, though,” remarked Dick,

‘an appreciative grin at the memory

flitting across his face.

“Pll say it did,” said Smithy
indignantly. “Through my fingers!”

The Serviceman continued to glare
at his assistant.

“In further consideration of this
morning’s unhappy events”, he
carried on, I will gloss over the fact
that you have blown the Workshop
fuses no less than three times since
10 o’clock. This is not because your
attempts to draw more current from
the mains than they are designed to
give do not cause inconvenience, but
because they involvé no immediate
risk to my own person. [ shall
similatly attempt to forget your
spending half an hour trying to get
a two-band a.m. set to pick up the
Light programme on 1500 metres.”

“How was I to know it was a
Medium and Short wave model ?”

“By looking at the dial, of course,
you silly ass!” exploded Smithy.

Getting Down To It

Fortunately for Dick, it was at
this moment that the battered Work-
shop kettle gave voice, and Smithy’s

complaints were drowned by its
piercing whistle.  Bad-temperedly,
the Serviceman sat down and waited
for his mid-morning tea.

Dick, busy at the sink, decidea to
change the conversation.

“Do you know, Smithy,” he said,
“we haven’t had a session on
readers’ hints for quite a while.”

“Now you come to mention it”,
said Smithy non-committally, ‘‘that’s
perfectly true.”

“How about having one during
tea-break ?”’ '

Smithy turned the idea over in his
mind for a moment.

“Fair enough,” he said eventually,
temporarily dismissing his grumbles.
“We’ll have a bash now.”

As Dick had hoped, Smithy’s ill-
humour was soon evaporating at the
thought of a change from subjects
immediately pertaining to the Work-
shop. Indeed, the Serviceman was
positively cheerful as he walked over
to his bench and took a sheaf of
letters from a drawer.

“We'll start straight away,”” Smithy
called out.

He ‘walked back and selected a
letter.

“Now here’s the first one’”, con-
tinued the Serviceman, ‘“and it’s a
useful dodge for removing eyelets
without damaging their surround-
ings. All you do is to thread the
offending eyelet with a taper BA tap.
A suitably chosen tap will cut away
enough material for the eyelet to
split neatly in two with no damage
to the material around it.”

“That’s a good idea,” commented
Dick. “I suppose it would apply
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mainly to eyelets which were firm
enough not to rotate.”

““I think that would be the size of
it,” agreed Smithy, as he selected
another letter. ‘“Now, the next hint
has to do with fitting or removing
pilot lamps in awkward positions in
radios or other equipment.”

“I’ve met them”, commented Dick,
who was now pouring out the tea.
“Those lamps are sometimes really
hidden away in the chassis!”

“You’re right there,” agreed
Smithy. *“In fact, it is often ex-
tremely difficult to remove a lamp
of this nature with the fingers alone,
and you need some sort of flexible
tool. What you can do here is to
pass the tapered end of a rubber
wire-grip sleeve over the glass bulb,
whereupon the lamp can be quite
easily fitted or removed regardless of
how difficult its position is. (Fig. 1.)

Rubber sieeve Pilot th

. j\ﬁm

Sleeve passed avzr/bulb
of lamp

MI9O

Fig. 1. Awkwardly positioned

pilot lamps may be readily fitted

or removed with the aid of a
rubber wire-grip sleeve

Also, you can extend the flexible
lamp holder given by the rubber
sleeve by inserting the barrel of a
fountain pen into its shouldered end.
Once you've fitted or removed the
lamp, the sleeve can be readily eased
off it.”

“I’'m not quite with this rubber
sleeve”, confessed Dick. “Is it the
cylindrical rubber sleeve you get on
smoothing irons and things like that
to prevent strain on the terminal
connections ?”’

“That’s exactly right,” confirmed
Smithy, *“and our correspondent
refers to the type uséd on Morphy-
Richard smoothing irons as a
typical example. Doubtless, other
sleeves _intended for the same pur-
pose will work equally well.”

More Hints

Dick placed Smithy’s tea beside
him,. and the Serviceman’s thoughts
suddenly reverted to his previous
complaint.

“You know, Dick,” he remarked,
“‘we’ve just got to get some new cups
for the Workshop.”
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“lI don’t know what you’re
grumbling at,” replied his assistant.
“You have at least got a china cup.”

“Yes™, protested Smithy, “but
look at it! It’s got ‘For My Ever-
Loving Mum’ written on one side of
it and ‘A Present From Brighton! on
the other.”

“Well, what’s wrong with that?”

“It doesn’t befit the dignity of this
establishment”, pronounced Smithy.
*“The senior member should not have
to drink his tea from a cup which
is plastered all over with maudlin
sentiment. It’s unseemly.”

“I’m drinking out of a glass,”
Dick reminded him.

“You're drinking out of a half-
pint glass beer tankard,” Smithy
corrected him. “A fact which is,
again, not in keeping with the
standards we should observe. Where
did you get that tankard from
anyway ?”

“So far as I remember,” replied
Dick quickly, “you brought it in one
New Year’s morning.” '

“Did 1?7 said Smithy. “Oh well,
let’s take a look at some more of the
hints we’ve received.”

Smithy sipped his tea and examin-
ed the letters he was holding.

“Ah,” he said. ‘“Now we have
two good ones here all in one letter.
The first hint describes a neat way
of mounting transistors such as the
OC45 or OC72. (Fig. 2.) You fit a

‘Metal paint Fixing, screw
|
Tmnsispr ’
F N
/I
4 S—
y approx
Copper tube Panel
MioI

Fig. 2. A simple mounting for

transistors which offers physical

_protection as well as a measure
of heat dissipation

small piece of narrow gauge copper
tubing over the transistor, a drop of
metal paint being put in first to act
as an adhesive with reasonably good
heat conducting properties. The
other end of the tube is fitted to a
panel by means of a screw, the tube
having previously been tapped for
this.  Alternatively, -a self-tapping
screw could be used. The whole
assembly then provides a useful
mounting for the transistor, as well

as offering a small heat sink and
protecting it from damage.

“The second hint in this letter is
especially useful for panel mounting
meters which are fitted in. positions
where they are relatively unpro-
tected. If the bottom of a plastic
bottle is cut off, the remaining tube
will often fit over the meter housing
(Fig. 3), and this can be used to

Meter clamping strip Connecting leads

: |

149

// Plastic bottle
Metal paint if needed

MI92

Fig. 3. A protective cover for
components associated with a
panel-mounted meter

provide a convenient dust-proof case
for the components associated with
the meter. The leads to the com-
ponents and meter may be led out
through the top of the bottle. If the
bottle is coatéd with metallising
paint the latter may be earthed by
the meter clamping . strip, thereby
providing a simple screen for the
whole assembly.”

“That’s a smart idea,” said ‘Dick
approvingly.

“It /s knobby, isn’t it?” agreed
Smithy. “Here’s another one: ‘If
vou need a good insulating adhesive
for coil winding the following recipe
may be of interest. Take a 2 oz.
bottle of amyl acetate and dissolve
in it small pieces of polystyrene until
fairly thick. The remains of poly-
styrene plastic models will do nicely
here. The resultant varnish is quick
drying and burns readily, so it should
be kept well corked.” ”

Dick looked thoughtful.

*“I suppose,” he remarked, after a
moment, *“that, after you’ve applied
this adhesive and the amyl acetate
has evaporated, you’re left with
solid polystyrene.” a

“That’s right,” said Smithy. “The
amyl acetate acts as a solvent. I
should add that the adhesive may
not stick too well to smooth surfaces
such as Bakelite unless it has some-
thing to which it can ‘key’. However,
if 'you apply it all round the coil it
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will leave a solid wedge of poly-
styrene which should hold everything
in position quite nicely. If you apply
the adhesive to cotton or rayon
covered wires it will stick to the
covering very well indeed. And, of
course, polystyrene is a very good
insulator.”

“How do you recognise poly-
styrene 7’

“Well,” said Smithy, “it’s a hard,
clear plastic material which gives a
characteristic ‘ring’ when struck. If
you ever encounter any transparent
plastic coil formers these will almost
certainly be made from polystyrene.”

‘““Are any other plastics used for
coil formers?”

“In commercial recejvers”, replied
Smithy, *“you may encounter almost
any of the commonly used plastics.
These include nylon, Bakelite, poly-
thene and polypropylene. The
natural colour of nylon and poly-
thene is a milky white, nylon being
the harder material. Polypropylene
is a recently introduced material
which has approximately the same
characteristics as polythene except
that it may be less flexible. Bakelite
is, of course, a very hard opaque
material.  All of these are easily
distinguishable from polystyrene be-
cause the latter is so transparent.”

*“Fair enough,” said Dick. ‘“Have
you any more_ hints?”

“Quite a few,” replied Smithy.
“However, 1 feel that another cup
of tea is called for.”

Smithy watched equably as his
assistant re-filled his cup.

“l must admit”, he remarked,
“that going through these hints is a
very pleasant occupation. 1t even
enables me to forget your further

misdemeanours of this morning.”

“Oh, come off it, Smithy,” said
Dick, a little impatiently, “‘we’ve
been into all those already.”

*“One thing | haven’t referred to
yet”, said Smithy, his voice taking
-on a note of indignation at the
memory, ‘‘is the business of your
checking the resistance between h.t.
positive and chassis in that television
receiver you were servicing.”

“Accidents can occur at the best
of. times,” said Dick defensively.
“It was just unfortunate that the set
happened to be switched on at the
time! You must admit I took the
test prods off very quickly.”

“But not quickly enough,” cen-
sured Smithy. “We now have a
testmeter whose needle is permanent-
ly bent at 60 degrees. Dear, oh dear
me, I can still hear the thump it gave
when that pointer whanged against
the end-stop!”

Dick’s face showed an unhappy
expression. .
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“I certainly seem”, he remarked,
“to be in the doghouse today.”

*“You are, indeed,”” commented
Smithy. Then there’s the matter of
the Workshop typewriter. 1 shan’t
forget that in a hurry.”

**Here’s your tea, Smithy,” said
Dick hurriedly. *‘Let’s get back to
the hints.”

Heat Shunt

“Very well”, said Smithy, once
more dismissing his complaints from
his mind. “I’ll continue.”

He sipped his fresh cup of ted.

“Right,”” he said. ‘““Well, here’s
another little idea which can save a
lot of fuss. It’s a simple heat shunt
for soldering transistors.”

“You mean, something to replace
the taper-nosed pliers you hold in
your third hand?”

“That’s the idea,” replied Smithy;,

.chuckling a little in spite of himself.

“It’s very simple really, and it
consists merely of a small spiral
spring. You pop this over the tran-
sistor lead vou’re soldering (Fig. 4)

Spring.
Transistor
MIS3
Fig. 4. An unconventional and

quickly-fitted transistor lead-out
heat shunt

and it provides quite a large mass of
metal to conduct the heat away.
I would personally avoid using
springs having any enamel covering
here, incidentally, and would suggest
that the best material for the spring
would be phosphor-bronze or beryl-
lium-copper if available.”

“It’s a very useful idea,” com-
mented Dick, “and it certainly
wouldn’t take long to fit the spring
on to the appropriate lead-out wire.”

*“l couldn’t agree more,” said
Smithy. “Now here’s another letter
which has two hints in it. The first
concerns the 250mA contact-cooled
metal rectifiers which are used in a
number of television receivers. If
these go faulty they shouldn’t be
thrown away because they can supply
quite a lot of useful hardware in the
form of washers. To take an example
a Westinghouse 14RA-1-2-8-3 recti-
fier provided, after it had been
opened up, no less than 60 washers,
each of these being 0.198in thick,

0.799in external diameter and having
an 0.255in diameter hole. Quite a
useful addition to the spares box,
those!

“Another hint suggested in this
same letter concerns B7G valves.
These may be transported in the
aluminium containers used for the
packing of cigars with practically no
risk of breakages. The valves are
cushioned by grommets at each end.
Our correspondent points out that a
set of B7G television valves (6AT6,
6AM6, 6D2 and EF92) have been
carried around in this manner for
seven months in a tool box contain-
ing an electric drill, a 65 watt
soldering iron, spanners, hammers
and bolt croppers, without any
damage whatsoever.”

Smithy paused for a moment and
took another sip at his tea.

“There are two further ideas in
this letter,” he continued, “which,
whilst really falling into the category
of ‘common knowledge’, are stiil
well worth mentioning. Thus, there
is the point that an 0-5 amp a.c.
ammeter inserted in series with the
a.c. supply can provide a useful
indication of receiver faults. Open-
circuit heaters, short-circuits across
the mains supply, and failure or
short-circuit of the h.t. supply may
all be discovered by watching the
meter whilst the receiver is warming
up. | understand that this is a fairly
common technique on the Continent,
by the way. There is also the dodge
of magnetising a screvdriver or
spanner by holding a magnet close

to it, thereby enabling a steel screw

or nut to be held when being fitted
into awkward corners.”

“That’s a useful one,” agreed
Dick. *‘Funnily enough, most of our
screwdrivers and spanners in the
Workshop seem to become magnet-
ised on their own!”

“Yes, I've noticed that myself,”
said Smithy. “I suppose it’s because
they accidentally thump against
speaker magnets and things like that
during use.” ]

“Any more ideas ?”

“Yes,” replied Smithy, taking up
a further letter. ‘“‘Here’s another.
This has to do with wire-ended
components. Such components are
usually stored in boxes which, apart
from the risk of damage, can make
finding the values required rather
difficult. This snag may be overcome
by making the components up into
chains and hanging them up wherever
convenient. (Fig. 5.) Components
can be classified in both wattage (or
working voltage) and value by
making each chain in one particular
wattage, and having the values go up
along the chain. It doesn’t take a
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second to locate the component you
want in a chain, unhook it, and
rejoin the chain afterwards. As you
can see, the idea is extremely simple
and effective.”

-7
47kn 1COn
Skn
150n
Lead-out >3kn
wires bent
to form 1750
chain 6-5kn
72kn 200n
9kn
2500
9-5kn 4
High wattage
Low wattage
MI94

Fig. 5. Wire-ended components
may be stored in chains as shown
here.  This enables individual
values to be quickly selected.

Knob Removal

“Well, we've certainly had some
useful tips in this session,” declared
Dick. ‘““Any more?”

“There’s an excellent one here”,
replied Smithy, *“‘which describes a
method of overcoming that curse of
service engineers—control knobs
which stick on their shafts.”
~“l know,” said Dick bitterly.
“What usually happens is that the
knob flanges are right up against the
surface of the cabinet panel and you
czllln’t get any purchase on them at
a .79

*“It’s a common complaint,” con-
firmed the Serviceman. ‘‘*And that’s
where the present hint comes in
useful. You take an I8in length of
figure-8 section flex and split the
middle section for about 2in. (Fig. 6
(a).) The loop thus formed is next
pushed over the knob. (Fig. 6 (6).)
The ends of the flex are finaily drawn
tight and the knob removed by
pulling the wire away from the
cabinet panel. (Fig. 6 (¢).) As you
can see, this method of knob
removal results in no scratches on
the panel and it gives an even tension
on the under-surface of the knob.”

*“It also prevents broken finger
nails on the part of the service
engineer,” chimed in Dick.
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“Very definitely,” agreed Smithy.
“Incidentally, my ‘Present From
Brighton’ needs re-filling again. It
doesn’t seem to have much capacity.”

“Don’t you mean capacitance?”’
said Dick, as he once more picked up
Smithy’s cup and took it over to the
teapot.

Smithy
remark.

ignored his assistant’s

“l wonder where that cup did

come from,” he mused.

“It’s a mystery,” said Dick. “Are
you suré you didn’t bring it in
yourself?”

“Me?” said Smithy. *“I’ve never
been to Brighton in my life. With
a surname like mine | couldn’t face
the hotel receptionists.”

Dick absorbed this information in
silence.

‘*Anyway,” continued Smithy, *“‘we
shall have to get some new cups in
soon. Next time you’re going around
the town, call in at Woolie's and
pick up some of their blue and white
striped cups. The type they use in
the B.B.C. t.v. plays!”

“Fair enough,” said Dick. Do
I detect, from your tone of voice that
I am now more or less forgiven for
my misdemeanours of the morning?”’

“I suppose so,” grunted Smithy
wearily. “Apart from the typewriter
business, that is. 1 had a lot of
affection for that poor old type-
writer, battered wreck that it was.”

“All 1 did was overhaul 'and
lubricate it,”” protested Dick hotly.
“Which is precisely what you
instructed.”

*1 didn’t instruct you to pour half
the oil can into it,” replied Smithy
severely. ‘““When | went to use it |
found it sitting in a pool of oil with
little fountains gushing up every
time | pressed a key. [ only typed
two words with it and the paper
looked like parchment! Anyway, it’s
nearly time we got back to work.”

Groupboard Wiring

“Can’t we discuss just one more
hint?”

“All right,” conceded Smithy.
“‘But, after that, we really must get
back to the grind. The next idea
covers a very handy form of group-
board construction which is especially
useful when knocking up experi-
mental circuits. The raw material is
cheap, being pegboard (made of
hardboard) of the type having holes
every }in. It is obtainable at any
Do-It-Yourself shop. Also required
are brass paper fasteners of the
bifurcated type, those being available
at any good stationers for about
3s. 6d. a gross.

“It is a good idea to buy a strip
having a width which includes, say,

four holes, and cut this to a suitable
length as required. Lay the com-
ponents on top of the board and, at
every hole in the proximity of a
component lead, push in a paper clip
from underneath. This is best done
by holding the board over the edge
of a table and moving it on to the
table as the fasteners go in. The
«components are next moved off
carefully, their relative positions
being maintained or noted, where-
upon the peg-board will now have a
number of fasteners sticking up.
(Fig. 7 (a), view 1.) The fastener legs
are next opened out flat and, with
the aid of a small screwdriver, bent
back upon themselves with the ends
tucked into the centre. (Fig. 7 (a),
views 2, 3 and 4.) The components
may then be soldered into the
triangular spaces formed by the
fastener legs.
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Fig. 6. Successive stages in re-
moving a tight control knob. An
18in length of figure-8 section
twin flex is shown in (a). The
2in loop at the centre of the flex
is passed over the knob in (b),
and the latter is removed by
pulling the flex outwards, ds
at (¢)

*Each component is now secured
through the board to a separate
contact formed by the head of the
fastener on the reverse side. These
heads may be next joined together
with insulated wire as required by-the
circuit. (Fig. 7 (b).)
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“Removable spade terminals may
also be accommodated by bending
the legs of a fastener around the
spade and then soldering at the
middle.. (Fig. 7 (¢).) Another useful
point about the idea is that the holes
in the peg-board will accommodate
many transistors types having round
bodies. Such transistors may be
mournted in these holes, whereupon
they remain comfortably in position
during and after wiring.”

Final Try-out

With an air of finality, Smithy
picked up the letters he had just read
and took them back to the drawer
in his bench.

“And that, my lad,” he announced,
‘“is that. It’s back to work now, and
I only hope that your progress for
the rest of this morning will not be
marked by as many catastrophes as
we have had up to now.”

“Dash it all, Smithy,” complained
Dick, “you do carry on, you know!
Accidents are bound to happen every
now and again.”

“I suppose they are,” conceded
Smithy reflectively. “And, I must
admit that I am, perhaps, being a
bit more niggly than [ would usually
be. I think, really, that it’s the
typewriter business that’s upset me
most. I used to enjoy tapping out
the odd letter on that machine.”

“Well, give it another trial,” said
Dick eagerly. “I spent quite some
time on overhauling it, and it surely
can’t be as bad as you say.”

Resignedly, Smithy walked over to
the  typewriter and inserted a fresh
piece of paper. He experimentally
tapped one of the keys several times,
and watched the carriage as it moved
over to the left.

“Well, 1 must admit that it does
run a lot smoother than before,” he
remarked.

“l knew you’d find an improve-
ment,” said Dick, gratified.

“And there isn’t quite the same oil
geyser effect when I press any of the
keys.”

“The oil has probably drained
through by now.”

“Also,” continued Smithy, rattling
the space bar experimentally, ‘“‘the
squeaks it had seem to have com-
pletely cleared.”

“Ah, well,” said Dick modestly,
“that’s what happens when you have
an engineer on the job.”

Continuing, idly, to rattle the

space bar Smiithy turned round to his
assistant.
“Perhaps”, he commented, “‘I have

round again to confront his assistant.
But Dick, judging discretion to be
‘the better part of valour, had fled.
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Fig. 7 (a). How paper fasteners may be fitted to pegboard to
provide comprnent lead-out anchor points
(b). Connections to the paper fastener heads may be made
below the board as