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8- PAGE SUPPLEMENT 
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"A" SERIES 

SOLDERING 
EQUIPMENT 

STANDARD APPROVED IN ALL LEADING COUNTRIES 

BIT SIZES FROM ~, TO ~, TO CHOICE 

ILLUSTRATED IS L64 fi' BIT INSTRUMENT 

ALL VOLTAGES SUPPLIED 

SPECIAL TEMPERATURES AVAILABLE 

FULL RANGE OF SUPPORTING ACCESSORIES 

FOR SALES & SERVICE APPLY DIRECT TO: 

ADCOLA PRODUCTS L TO. 

ADCOLA HOUSE 

GAUDEN ROAD 

LONDON, S.W.4 

TELEPHONE: 

MACAULAY 0291/3 

TELEGRAMS: 

SOLJOINT, LONDON S.W.4 



TAKE IT WITH YOU EVERYWHERE 

Not only is the Sinclair Micro-6 the smallest set in 
the world-it has already been built by more con
structors than any other kit in the entire history of 
transistor sets and thousands more are being built 
each month. lt is easy to see why. ~he power and 
selectivity of the Micro-6 are remarkable by any 
standards. Its minute size and design are irresistibly 
attractive and it even has vernier-type tuning for 
easy station separation. Building is simplicity itself. 
The instructions make success assured from the 
moment you unpack the parts for your Micro-6. 
Everything is guaranteed, and a full-time service de
partment is available so that you cannot possibly go 
wrong. The Micro-6 tunes over the medium wave
band with bandspread to bring in Luxembourg like 
a local station. In fact, this little giant of a set will 

In the Sinclair Micro-& three Special Sinclair 
Micro Alloy Transistors (M.A.T.s) are'used 
in a six stage circuit to provide two 
stages of R.F. amplification followed by 
double diode detection and a high gain 
three stage audio frequency amplifier. 
Signals are tuned in on the special self
contained ferrite rod aerial. A.G.C. counter
acts fading from distant stations. Power for 
the Micro-& comes from two minute pill size 
batteries which are housed within the set and 
give about 70 hours working life. Plugging in 
the lightweight earpiece switches the set on. 

BUILD IT IN AN EVENING 
Complete kit of parts includina white plastic case finished in aold 
a.;d black, lilhtweiaht earpiece, transistors, components and 

instructions 

' = 

~ 
Bulldln1 
could not 
be simpler 

59/6 
bring in programmes where larger sets SOmetimes MALLORY MI!RCURY CI!LL ZM,Jil (l required) each 1/11, Pack of6 I0/6 

cannot be heard at all, for it plays virtually everywhere. 
Until you have experienced the thrill of owning your 
own Micro-6, you will never know just how exciting 
radio can be. 

* SIZE 1f' X 1-t-o'' X {-" * WEIGHT-BARELY 1 oz. * TUNES OVER M.W. BAND * BANDSPREAD FOR LUXEMBOURG * PLAYS EVERYWHERE 

ADyone caD build it 1 

The World's smallest radio 
SPECIAL MONEY SAVING 
OFFER No. I to P .E. READERS 

~ By buyinc a Sinclair Z.l2 Amplifier (See next rM '1 2 pa, .. ) with your Micro-6, you can save 9/· 7 and •t civ .. you the basis of a powerful car, 

9 ,. 
· ,._, portable or dom .. tic radio. Boucht 

, separately, th .. e items come to 0.9.0. Send 
• >nowfor 

'?..~~ UilBB £7.0. 0 
FULL SERVICE FACILITIES AVAILABLE TO ALL SINCLAIR CUSTOMERS 

einclair 
NOW KI!MOVID TO NI!W LARGI!R PKI!MIII!S 

SINCLAIR RADIONICS L TDe 
n NEWMARKET ROAD, CAMBRIDGE 

Telephone: 52731 
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COMBINED F.t\\. 
TUNER-RECEIVER 

All you want from ~n F.M 
Tuner and Receiver in a single unit 

For far less money and trouble you can enjoy building and using the most 
advanced F.M. design in the world when you buy the Sinclair Micro F.M. 
This fully fledged 7 transistor, l diode F.M. superhet has original features 
that ensure superb audio quality and great sensitivity together with 
utmost ease of assembly. There are two separate output sockets. This 
exclusive Sinclair feature enables you to use your Micro F. M. as a tuner 
and an independent pocket size portable receiver whenever you wish. This 
wonderful set is just about as big as a packet of 10 cigarettes, and is as 
outstanding in appearance as in performance. Many other excellent 
features are included in the Micro F.M. to make building an F.M. set easy 
for all enthusiasts. Best of all, it brings first class performance with a 

e Pulse counting discriminator 

e Low I.F. eliminates alignment 
problems 

e Tune~ from 88 to 108 Mcjs 

e Audio response-10 to 10,000 c;s 
±ldB 

e Si•nal to Noise ratio-lOdB at 
30 microvolts 

e Operates from standard 9 volt 
battery. self-contained 

MICRO F.M. CONSTRUCTORS 
WRITE 
"/ must say how delighted I 
am with the performance of the 
Micro F.M. Nothing I could 
have bought at the price could 
have given me greater pleasure." 

j.T.J., Middlesbrough 
' 

"How pleased I am with the 
superb tone and performance of 
my Micro F.M. lt looks really 
professional." 

O.C.S., New Milton 

sin[::lair 

saving of pounds. 

SIZE-
lt-r X lt-lf" X '}" 
PLUS 5-SECTION AERIAL 

TECHNICAL DESCRIPTION 
The Sinchir Micro F.M. is a seven transistor, two diode FM superhet designed to be 
used both as a tuner and as a self-contained pocket receiver. The R.F. "mplifiei' is 
followed by a self oscillating mixer. The Low I.F. dispenses with the need for alignment. 
In this remarkable circuit a three stage I.F. amplifier produces a square wave of constant 
voltage which is fed into the puh:e counting discriminator. This is converted into 
uniform pulses, the average output from which is directly proportii::lnal to the signal fre• 
quency. Thus the original modulation is reproduced exactly resulting in exceltent audio 
quality. After equalisation, the si&nal is fed both to the audio output socket and to the 
receiver's q_wn audio :lmplifying stage for using the Micro F.M. as an independent self-

. ToHtEiSit&'CL~IR·M ~~·~·:S· ~·.1Mc.ki~· ~;l;.a:!'ns::i~0ed a~ithi~ic;l~ea;td bi:~r' :~~~'i~ ~~~.; 
faced by an elegantly designed front panel of brushed and polished aluminium 
with spun aluminium tuning dial to match. 

Complete kit including telescopic 
aerial, case, aluminium front panel, 
dial, earpiece, 2nd outlet plug 

and instructions 
£5.19.6 

Hi-fi quality plus a saving in pounds I 

SPECIAL MONEY SAVING 
OFFER No. 2 TO P.E. READERS 

~A~ . To make it possible for constructors 
to obtain the best possible ltan· 
dands of reproduction we are 

\191. 
ofrerin• the Micro F.M. to.ether ? with the Z.ll described opposite for • s:. ~ro~;:t"s~·:.t :!.!~:rusual price of 

~~~ l:htB:I:I £9.10.0 



• 3" x U' x 1r 
• 12 wans R.M.S. 

(24 watts PEAK) 

• 15-50,000 C/S ± 1dB 
• IDEAL FOR 12V. BATTERY OPERATION 

The ultimate in 
SIZE, POWER, QUALITY AND PRICE 
WITH THE 1.12 

THERE'S POWER 
IN PLENTY FOR 

Mono and stereo hi·fi 
systems 

• • 
Car or portable radio with 

the Micro-6 

• 
Quality radio with the 

Micro F.M. 

• Electric Guitar 

• 
P.A. and lntercbm 

systems, etc. 

Never has such power and quality been contained within 
so compact a size as in the Sinclair Z.ll. This eight 
transistor amplifier includes its own pre-amplifier de
signed t:o accept any type of input. The Z.ll incor
porates ultra-linear class B output in a circuit in which 
special H.F. transistors are used to provide exception
ally good performance standards. This newest Sinclair 
amplifier may be powered from any supply between 6 
and 10 volh D.C.; the output can be fed directly into 
any load from 1.5 to IS ohms. Thus the scope of the Z.ll 
is far greater than that of any other amplifier irre
spective of price, making it the most dependable, 
versatile and compact audio amplifier system ever. 
The Z.ll is supplied ready built, tested and guaranteed, 
together with manual giving details of tone and volume 
control circuits by which input sources can be 
accurately matched to the pre-amp. The quality ob
tainable from this amplifier is superb in mono and stereo. 

Complete Z./2 amplifier and 
pre-amp, ready built, tested and 
guaranteed, with Z./2 manual 
PX.I Power Pack £2.14.0 

89f6 
GUARANTEE 

SPECIAL MONEY SAVING 
OFFER No. 3 TO P.E. READERS 

All purchases from 
Sine/air Radionics Ltd., 
22 Newmarket Road, 

Cambridge, are covered 
by this simple, 
straightforward 

) 

You can save st1ll further by buying 
two Z.lls together at the special 

111. ~~l~"~~;~~n~~~:~=~i~·1.!·~:f:~~. :: 
low pr1ced super. quality stereo 

• system. Th.e X.l Power Supply Unit 
(,1.14.0) will comfortably drive two 
Z.lls. Send now for 

N::'~ lil!tB:Vtl £8.8.0 
ALL ITEMS COVERED BY TttE SINCLAIR GUARANTEE 

guarantee as follows: 
Should you not be 

completely satisfied 
with your purchase 
when you receive it 

from us, your money 
will be refunded in 

full and at once 
without question. 

• 

22 NEWMARKET RD., CAMBRIDGE 

TECHNICAL DETAILS 
High fidelity 'amplifier with intearated pre-amp 
and ultra-linear class B output. 
Frequency Re'sponae-15 to 50,000 c/s Id&. 
Output-12 watts RMS continuous sine wave 

(24 watts peak); 15 watts RMS music power 
( 30 watts peak) 

Output Impedance-suitable (or 3, 7.5 and 15 
ohms speakers. Two 3 ohm speakers may be 
used in parallel 

lnput-lmV into 2K ohms 
Si1nal to Noise Ratio-better than 60dB 
Quiescent Current Consumption- I SmA. 
Power Supply-6 to 20V d.c. from power unit 

available or batteries 
Ideal for operation from 3 12 volt battery 
Power Pack available 

ORDER HERE! 

To SINCLAIR RADIONICS LTD. 
SINCLAIIt HOUSE 

22 NEWMARKET ROAD, CAMBRIDGE 

Please send goods Indicated below 

ITEM QUANTITY 

Sinclair Micrd4 @ £2.19.6 

Pack 'A' @ 1.7. 0.0 

Sinclair Micro F.M. @ £5.19.6 

Pack '8' 

Sindair Z.ll 

Pack 'C' 

Power Pack X. I 

@ tt.IO.O 

(!!) £4. 9.6 

~·Ea. e.o 
® £2.14.0 

for which I enclose Cosh/Cheque/Money Order 

value £ ..................... s .............. ... d 

NAME .... .. 

ADDRESS .................................................. . 

....... :·::z.:3.: ......... 



Brand individually 
KTW81 4!8 QS11102 8/- UY21 711 liC84 Ill 8AL6W 7/- 8J7)( 81- 12AH7 6/- 76 611 1704 11-new KTW83 1/- Q\'04/7 8/- UY81 61- liC46 1811 6AJI'6 .,. 6K6GT 6/8 12AT7 4/- 76 6/- 6084 7/-
KTZ41 81- R8 81- VMP40 11/- 2046 10/- 8AJf8 4/- 6K7G 1/- 12AU7 b/- 77 Ill 6080 11-

checked and guaranteed KTZ83 61- R04/1260 VP23 8/- 2()61 11/- 8AQ6 7/- 6K70T 4/8 12AX7 8/- 78 6/- 6080 11/-
)(Hf 6/- 101- VP183 I/- 21>21 6/- 8AQIW 11- 6K8G 1/- 12AY7 10/- 80 611 7193 1/1 

VALVES MHLD8 RK7j 11- VR99 6/- 2X2 8/- 6.'.88 tl- 6K80T 811 12BA6 618 81 8/- 7476 1/-
10/- RllE12 10/- VR106/30 SA4 4/- H86W I/- 6K8)( 8/8 12BE8 7/- 82 81- 8013A 18/-

JoiL8 11- R130P 161- 6/- 3D8 4/- 6A87G 110/- 6L60 81- 12BH7 7/- 84 8/- 8020 11-
N78 111- 8130 lf/8 VR150,30 3B7 1/- 8AT8 811 6L80.~ 7/8 11lC8 3/- 8M2 8/- 9001 11-

AC/KL 4/1 BB84 1/1 BL.'II I/- NE17 7/- RP2 8/8 &/- 3B24 61- 8AU6 7/- 6L7G 4/- 12H6 1/- 2UiMO 8/- 9002 4/1 
ACP4 11- BB91 11- EL37 111- OA2 11- RP41 1/1 Vll33A 4/- 3B29 10/- 6AX4 8/- 6L34 411 12JIOT 1/8 226DU 8/- 9003 ,,_ 
ACGPEN61- BBC83 11- BL38 17/8 OB2 81- RP61 1/8 VU39 8/- 3Q4 8/- 6B7 81- 8Lil20 1/8 12J70T 8/8 307A 6/8 9004 Ill 
AL60 11- BBC41 811 BL41 7/- 0113 7/- 8P210 Ill W21 6/- 3Q60T 7/8 6B8G Ill 6N7 81- 12K7GT 1/- 313C 16/- 9006 Ill 
ARS 1/- BBC80 1/- BL42 11- OC3 6/- T41 8/8 Wll8 81- 384 41- 6BA6 4/- 6N70 6/1 12K8M 10/- 360B 8/- CJL T11lleo 
ARP3 11- BBF80 Ill BLIO 81- OD3 1/- TP22 1/- Wil9 8/- 3\C4 6/8 6BA7 61- 8P20 11/8 12Q70T 1/8 367A 70/- CV1096 
ARP12 Ill BB.l'83 711 BL81 8/- OD3 11- TP26 16/- X66 7!8 4027 36/- 8BE6 4/8 6Q70 81- 12SA7 7/- 368..:\ 6/- (09J) 11/-
ARP24 Ill BR.l'89 1/8 BL83 Ill OZ4A 61- TTll 6/- X118 81- 4D1 4/- 8BJ7 7/- 8R7 611 12SC7 4/- ::J93A 16/- VCR97 18/-
ARTP1 11- BC62 41- BL84 1/- POC84 6/- TTIO 36/- X145 81- 5A1730 6/- 8BR7 8/- 6SA7 7/- 12807 8/- 44H 8/- I'CRI3810/-
.~TPC Ill liC6I 11/1 BL86 81- PCC89 10/- TTR31 46/- Yl<' 1/- OA174(l 6/- 8BW6 81- 68A7GT 8/8 12SH7 8/- 703A 86/- \'CR61716/-
ATP7 Ill BC70 4/- BL91 t/1 PCF80 Ill TZ20 181- Y63 6/- 6B/261M 8C4 1/- 68K7UT 41- 12SJ7 1/- 705A 10/- \'CR617B 
AU7 66/- EC90 1/- EL96 61- PC.l'82 Ill U81 81- Y86 41- 18/- 6060 1/8 68C7 7/- 12SK7UT8/- 711B 80/- 40/-
AZ31 tl- EC91 11- EJol80 11- PC.F84 11- U12/l 8/- Y611 8/- oB/263:11 6C60T 8/- 66C70T 6/- 128N7GT5{8 717A 8/- \"CR517C 
B8H U/- ECC81 4/- EM81 711 PCL81 11- U17 1/- Z800U 110/- 16/- 8C6 4/- 681<'6GT Ill 12BR7 6/- 724A 16/- 40/-
BD78 411/- liCC82 11- EM84 Ill PCL82 7/- U18 11- Z801U 10/- 6B/264M 6C6G 8/- 6SH7 8/- 12Y4 1/- 801 8/- 3FP7 46/-
BL63 101- 110088 11- IIN31 10/- PCJ..83 Ill U26 U/- 1A3 3/- 411/- 6C80 8/- 6SJ7 51· 141.< 7/- 803 1211 3E(Jl 40/-
B84 81- I!CC84 Ill B8U74 110/- PCL84 7/- U2R U/- J.UGT 51- 6B/266M 6Cll~ 4/8 6SJ7GT 6/8 16D2 8/- 807 8/- 6CP1 80/-
BSI 10/- ECC86 I/ I BIIU206 11- PCL86 811 U~7 81- 1B22 80/- 16/- 6021 110/- 68J7Y 811 20P4 18/- 86.8 8/- 6•'P7 1811 
B884 4711 IICCIH I/- IIY61 Ill PCL86 t/- UIO 4/8 1C60T 8/- 6R4GY 81- 8CL8 8/- 6SK7 Ill 21B6 81- 811 12/1 88D 40/-
B2184 111- ECF82 7/- BY86 Ill PEN26 4/1 U62 l/1 1D80T 11- 6TR 7/- 6Dti 8/- 6SL7GT l/8 26J.t!GT Ill 813 85/- Pholo Tulleo 
OC3L 1/- ECH42 Ill IIY91 1/- PEN46 11- U191 llll 1E7G 7/8 5U4G 4/8 6E6 8/- 6SN7 1/8 25Y6 8/- 816 36/- CM!l8 6/-
CL83 11- ECH81 1/- EZ40 Ill PEN220A U801 18/- JF2 8/- 6V4G 8/- 6F60 6/8 6SQ7GT 8/- 26Z4G Ill 829B 60/- 0816 1111 
CY81 "' 

ECH83 711 EZ41 118 I/- UABC80 11- 1G60T 8/- 6X40 8/8 6F6GT 6{8 8887 1/- 2ilZ6 7/8 830B 41- 931.\ 11/-
D1 111 ECL80 11- EZ80 Ill P•'L200 17/8 UAF42 8/- 1L4 1/8 6Y30 4/- 81<'60 4/- 6U40T 8/8 26Z6GT 8/8 83U 46/- 6097C IIG/-
D41 Ill BCL82 711 IIZ81 Ill PL3R 711 UBC41 11- 1LA6 8/- 6Y3GT 1/- 61<'7 8/- 6V60 51- Traaollloro 

ECL83 10/- 1<'/6087 61- PL36 11/- UBF80 Ill 1LCII< 7/- 6Y3WGTB 6Fl7 1/- 6V6GT 7/8 
28D7 81- 832 11/- OC16 10/-D81 11- 30 61- 843 1/-D77 Ill ECL86 10/- F/8061 1/- PL81 7/- UBF89 8/8 JLH4 41- t/- 6F80 8/8 61'6M 8/- 0022 18/-111<'36 Ill .'/1063 41- PL82 51- UBL21 U/- 1N21R 1/- 6Z4G 811 8F12 4/8 6X4 8/8 
30015 818 866.~ 11/- 0026 18/-DA30 11/1 30•'6 8/8 884 10/-EF37A 7/- l<'Wf/6001/1 PL83 11- UCC86 118 1N43 4/- 6Z4GT 1/- 6F13 1/- 6X60 1/- OC44 81-DAIIII6 11- El<' to 11- FW4800 Ill PL84 811 UCH42 8/- .1N70 41- 6AB7 4/- 6F32 4/- 6X60T 1/8 
30FL1 10/8 '964 1/8 0046 61-DD41 41- El<'41 11- G1/li36G I/- PL600 11/- UCH81 81- 1R4 1/- 6AC7 1/- 61<'33 8/- 8Y60 8/-
30P12 10/- 966 B/8 OC71 Ill Dl<'73 11- EFIO Ill GI0/20 11- PM2H 51- UCL82 8/- 1R6 811 6AG6 Ill 6060 1/8 6·30L2 10/-
30PI9 16/- 966 8/- OC72 11-DF91 11- EF62 11- OM4 41/- PTI6 10/- UCL83 10/- 184 5/- 6AG7 8/- 6H6H 1/8 6Z4 1/- 30PLI 8/- 967 61- OC73 10/-DF92 11- EF63 411 UZ82 10/- PT26K 711 UF41 8/- 186 4/8 6AH6 10/- 8J4WA 10/- 7B7 711 3GL6GT 7/- 968A 4/- OC81M 7/-DF9fl 11- EP66 11- OZ34 10/- PT26M 718 UP89 11- 1T4 1/- 6AJ7 I/- 8J6 11- 706 10/- 36T 17/8 1612 5/- OC82 10/-DH63 1/- BF71 711 H83 7/- PX4 14/- UL41 111 2A3 51- 6AK6 51- 6J6G 8/- 7C6 7/- 36W4 61- 1616 8/- OC122 181-·DK96 Ill BF72 11- HK64 11/8 PX26 t/- UL84 1/8 2826 8/- 6AK6 11- 6J6 Ill 7C7 8/- 36Z3 10/- 1619 61- OC200 10/1 mm I/- EF73 61- HL2K Ill PY33 818 UU6 7/- 2026 7/- MK7 81- 8J6W 11- 7H7 7/1 35Z4GT 8/- 1626 8/- XC141 10/-DL93 11- BF74 1/- HL23 I/- PY80 5/1 1JU9 8{8 2C26A 8/- 6AL6 8/-- 8J7G 1/- 7Q7 7/- 35ZIGT 8/- 1626 8/- XC142 11/-DL94 lit BF80 1/- HL23DOI/- PY81 .,. 7V7 51- 37 4/- 1629 4/8 XC166 110/-DL96 Ill EF86 4/1 HL41 41- PY82 1/- 7Z4 Ill 38 4/- 2061 51- XC166 11/8 DL810 8!- 11•'86 Ill HVR2 81- PY83 8/-

RADIO LTD 
8D2 Ill 60L6GT 8/- 4043C 818 2N247 8/1 DLS19 16/- El'89 1/- K3A 10/- PY800 818 P.C. 986 Ill 63A 7/8 4083 3/- 2NI02 47/-E80F 18/- EF91 1/1 KT82 8/- PZ1·36 8/- 9D2 I/- 67 8/- 4313C 86/- 2N686 10/8 B88CC 11/- BF92 1/- KT33C 11- PZ1·76 11/- 68 8/- 91- 2N1090 110/-10F9 11- 6704 EOOCC 10/- 1111'96 1/- KT44 Ill QP21 8/- 170 GOLDHAWK ROAD, W.12 12A6 l/8 69 8/- 6726 8/- 2N1091 1811 

BAlD 1/- 1!1'96 1/- KT83 41- QP26 11-
EA73 7/- EF183 1/- KT88 111- QP230 I/- Shepherd's Bush -49-46 .llANY OTHERS IN 8TOCKinelouleCfllloodeR•vTube• 
IIAIK-'80 1/1 BF184 11- KT87 U/- QK150/16 «~ B~clal YtJlw•. U.K. Orders below £1 P. &: P.l/·; over 
EACII1 Ill EL32 lit KT76 Ill 10/- Open 9-5.30 p.m. E.tF42 8/- EL34 10/- KT88 11/- QSD6/10 6/8 

*. tj~~' 
ERS.IN~A·, 

11(1 SOLDER 

For quick, easy 
faultless 
soldering 

Ersin Multicore s-core solder is easy to use and economical. 
It contains 5 cores of non-corrosive flux, cleaning instantly 
heavily oxidised surfaces. No extra flux is required. 
Ersin Multicore Savbit Alloy considerably reduces the 

wear of copper soldering iron bits. 

I -. 

~SAVBIT lBIB WIRE 
:~; SIZE 1 CARTON "~·~ '"' STRIPPER 
' ~< ... jfi Containsapprox.)oft. AND CUTTER S ~M of18 s.w.g. SAYBIT (J) Strips insulation, __,..,1 ~lloy. Also available cuts wire cleanly. 

m 14and t6s.w.g. Adjusts to any size. 
5/· each ,. .. 4/· each 

Available from all Electrical and Hardware shops. 
If unobtainable write to: 

MUL TICORE SOLDERS LTD. 
Multicore Works, Hemel Hempstead, Herts. Hemel Hempstead 3636 
M.-4/B 
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Thursday 9-1 p.m. £1, 2/·: onr .a, P. a P. free. C.O.D. 2/6 extra. Overeeu 
Postage extra at cod. 

The SUPER 6 
LONG AND MEDIUM WAVE 
TRANSISTOR RADIO 
* 6 tramiators and tliotle. * 350m W. * Superbet, Ferrite rod 'aerial. * Component positions and references prlntetl on back of IJoard. * Wooden 
c"binet.11X7~X!1lln. * Vinrlconred. * 6X4in.speaker. * Uooklet 
1/•. Free with kit. * Lining up aer\·ice. * All pnrts supplied 8cpumtely. 
Write for list. S.A.E. please. VT9 or P.P.9. (:1{!1 with kit). 

COMPLETEP~~~ ~-FP~:rRTS ONLY £4.0.0. 
Oll FULLY BUILT 11.7.8 Ta.c d: Carr. Paid 

AM/FM (V.H.F.) RADIO GRAM CHASSIS £15.15.0 

Chauis aize 16 x 61 x 5iin. high. New manufacture. Dial 141 x 4in. in 
cream an(t red. 200·250\', A.C. only • 
Pick-up. Ext. Speaker. Ac., E., and Dipole Sockets. }'ive pushbuttoDI
L,,V., II.W., H.W., F.M. nnd Gram. Aligned and tested. Tone control. 1000..1900 
M.: 200·660 Jol.; 8ft.lOO Mc{s; 6-17 Mc/s. EZ.80 rect., ECH81, E•'89, EABC80, 
EL84, ECC85. 3aohm speaker required. 9 x 6tn. Elliptical Speaker 11/-. 
TDIU: St.O.O tlown and 6 monthly payments of 0.10.0, Total H.P. price 
118.10.0. Circuit diagram 2/8. V.H.F. Dipole U/8. }'ceder 84. yd. Cnrr. to 
N. Ireland 20/- e:~:tra. 

NEW 6 PUSHBUTTON STEREOGRAM CHASSIS 
ll.W; S.W.1; S.W.2; VHF; Gram; Stereo Gram. Two ·separate ebannela for 
Stereo Gram with balance control. Alto operates with hro speaken on Radio. 
Cha.uis size 15"' X 7"' X 61 ... high. Dial cream and red 15•x 3". ECC85; ECH81; 
EF89 ; 2 x ECLBG ; Ell84 and Silicon Reet. Cream moulded escutcheon for dial 
7/6 estra. 
Price 117.17.0 ·carr. paid or ti.O.O depoalt and 6 monthly payments of 11.16.0. 
Total H.P. price 118.11.0. 

GI.ADSTONE RADIO 
66 ELMS ROAD, ALDERSHOT, Hants. 

(2 mlua. from Station and B,...,) Alderehot 22240 
CLOSED WBDNBSDAY AFTERNOON CATALOGUE 6d. 



Welcome To Our 
LONDON HEATHK.IT CENTRE 
In response to the request of many 
customers, we have opened a showroom 
and retail stores at 

133 Tottenham Court Road 
WHEN YOU ARE IN TOWN, WE HOPE 
THAT YOU WILL VISIT US THERE 

To DA YSTROM LTD., DEPT. PM-4, GLOUCESTER, ENGLAND 
Please send me FREE BRITISH CATALOGUE. (Yes/No). ........................................ . 

::!ri~::•ils of ml o::~:)::::::::::::::::::::·.:::::::·.:·.:::::·.:::::::::·.:·.:·.::·.·.·.·.:·.·.:·.·.·.·.:·.:·.·.· .. :·.:·.·.·.·.·.·.··.·.-.·.·.-.·.·.-.-- ...................................................... . 

Catalo1ue 1/· p.p. . ~~~~~~~~ ......................................................................................................................... . 
(YeofNo).................. . ...................................................................................................................... PM.-4 

237 



IMPROVED STANDARDS of Accuracy and Reliability! 
Modern atylinf. in li1ht 
1ray with la1obla black 
en,ravln1. 

Constructed to withstand 
adverse climatic condl· 
tlona. 

Ever r .. dy cue includin1 
r .. da, prods and clips. 

Improved internal 
assemblies. 

· R ... tyled scale plate for 
-Y rapid readin1. 2 
basic seal.. ..eh 2.5 
lnchu In lan1th. 

New standards of 
accuracy ualn1 an indl· 
vldually calibrated scala 
plate: d.c. ran1.. 2.25% 
of full scala dallactlon, 
a.c. ran1u 2.75% of full 
scala dellactlon. 

Available acc-ri.. in· 
elude a 2,500Y d.c. multi· 
pilar and 5, 10 and 25A 
shunts for d.c. currant 
m-uramant. 

The Mk. 4 MULTIMINOR is the latest version 
of this famous Avo instrument and supersedes 
all previous models. It is styled on modern lines, 
with new high standards of accuracy, improved 
internal assemblies, and incorporating pancli
matic properties. 
The instrument is supplied in an attractive black 
carrying case, which also houses a pair of leads 
with interchangeable prods and clips, and an 
instruction booklet. It is packed in an attractive 
display carton. Robust real leather cases are 
available, if required, in two sizes, one to take 
the instrument with leads, clips and prods, and 
the other to house these and also a high voltage 
multiplier and a d.c. shunt. 

D.C. Currant: IOO!'A f.s.d.- lA f.s.d. in 5 ranc .. . 
A.C. Voltqa: IOV f.s.d -I,OOOf.s.d.inS ranc .. . 
D.C. Voltqa: l.SV f.s.d. - 1,000 f.s.d. in 6 rsnces. 
D.C. Mlllivolt ran1e: 0 - IOOmV f.s.d. 

RESISTANCE: 0-lM S!. in 2 .:a., ... usin& I.SV cell. 
SENSITIVITY: 10,000 S!./V on d.c. Voltqe rances. 

1,000 S!./V on a.c. Voltqe rsnc ... 

I@ MULTIMINORA/141 
See the latest AVO Coli Wlnden 
and Electrical Testing 
lnstrumentc on STAND HH4, 
A.S.E.E. Exhibition. 

AVOCET HOUSE, 92·96 VAUXHALL BRIDGE ROAD, LONDON, S.W.I Telephone: VICtoria 3404 

MMI7 

D & B TELEVISION (WIMBLEDO~) LTD. 
131 KINGSTON ROAD, SOUTH WIMBLEDON, LONDON, S.W.I9 

Telephone: CHErrywood 3955 

ALL BRAND NEW VALVES GUAitANTEED 3 MONTHS 
postage and Packing on Valves 6d. each 

AZ31 1016 EL33 10/6 PL84 71- Ul82 13/9 
OAF91 7/10 ELH 9/9 PLSOO 14/- U301 13/9 
OAF96 7/10 EL36 9/9 PY33 9/6 U801 19/-
OF91 6/8 EL41 8/- PY80 6/- UU9 8/6 
OF92 6/8 EL84 6/4 PY81 71- 6FI 9/6 
OF/96 7/10 EM80 7/8 PY8l 5/6 6FI3 ll/8 
OK91 7/10 EM81 7/8 PY83 9/6 6FI4 15/-
OK92 7/10 EM84 8/8 PY88 1/- 6FIS 11/6 
OK96 7/10 EM85 10/- PY800 1/- 6Fl3 10/6 
OL92 6/8 EYSI 1/- PY801 7/- 6Fl4 10/9 
OL94 6/8 EY86 71- UABC80 71- 6Fl5 10/9 
OL96 6/8 EZ40 5/6 UBC41 71- 6Fl8 9/8 
OY86 7/- EZ41 5/6 UBC81 7/- 6LI 15/6 
OY87 7/- EZ80 5/6 UBF80 71- 6LIB ll/6 
EABC80 716 EZ81 516 UBFB9 71- 6/lOLl 9/8 
EAF4l 8/6 EZ90 5/- UCC84 8/10 IOCl 11/-

STANDARD K 
EBC33 11/l GZ3l 11/- ucc8s 7/4 I OFI 8/6 
EB91 4/8 GZ34 11/- UCF80 9/4 IOF9 8/-
EBC41 7/l HBC90 6/4 UCH4l 9/6 IOFIB 8/-

CONNECTORS EBC81 6/6 PABC80 7/6 UCH81 7/3 IOPI3 ll/6 
EBF80 71- PC86 8/10 UCL8l 8/8 IOPI4 11/-
EBFB9 71- PC88 8/10 UCL83 10/8 lOFl 11/-
ECC81 7/4 PC97 716 UF41 716 lOLl ll/6 

General Purpose, Rugged Multipole series. Up to 110 
ECCil 7/4 PCC84 7/4 UF4l 9/- lOP I 15/-
ECC83 7/4 PCC85 7/4 UFIO 7/6 lOP3 11/-

Contacts. Lightweight and quick dis-connect. 
ECCU 7/8 PCC88 ll/6 UF85 1/6 lOP4 13/-
ECC85 7/4 PCC89 10/6 UF89 71- lOPS 13/-
ECF80 9/6 PCCIB9 10/6 UL41 7/6 30CI5 9/6 
ECH35 13/- PCF80 8/4 UL46 I0/6 30CI7 1116 
ECH4l 8/6 PCF8l 9/4 UL87 8/8 30CI8 10/-

Cannon Electric ECHII 7/- PCF86 1016 UY41 5/6 30F5 10/-
ECLBO 7/4 PCF801 10/- UY85 5/6 30FLI 10/3 

(Great Britain) Ltd., CANNON® ECL82 8/8 PCF80l 10/- 5Y3 5/5 lOLlS 13/8 
ECL83 10/6 PCF806 10/- -5Z4 7/6 30LI7 ll/6 

l,.ister Road, 
@®PLUGS 

ECL86 8/8 PCL82 8/4 6Y6 7/7 30Pil 9/6 

Basingstoke, Hants. EF80 7/- PCL83 9/8 6XS 7/5 30P4 11/-
EF85 7/- PCL84 8/8 Rl9 14/8 30PI9 11/-

Tel: Basing stoke 3171 EF86 9/4 PCL85 8/8 UlS 10/3 30PLI ll/6 
EFB9 11- PCL86 8/8 U26 10/6 30PL13 ll/6 

Registered Trademark EF91 Ill- PL36 10/- Ul91 9/9 30PLI4 11/8 
EF9l 9/- PL81 8/4 U193 1/- 30FLI4 10/6 
Efl.ll3 9/8 PL8l 6/4 UlSI 11/8 30Flll 10/6 
EFI84 9/8 PL83 8/4 Ulll 13/9 30FLI8 I0/6 

CANNON We are open 9 a. m. to 6 p.m. Monday, Tuasday, Thursday and Saturday 
9 a.m. lo 7 p.m. Friday. Closed all day Wednesday 

SERVICE SHEETS. TELEVISION!! ALL MAKES and 
MODELS. 4/· each. P. & P. 4d. 
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FOR- IMMEDIATE- DESPATCH- PHONE- US- TODAY 
DE LUXE PLAYER KITS POST 
l.Speed Pla;re11 1-toae 
0&'-luell 17x16x811D. Hlrb FREE 
tlas loudepeeker and 8 wall 
Famous llall:e ampWier reaQ 
hilL Qullb' oulpuL Volume 
and Bill CI!Diroll. All llelDI 
tll loplber perlodlr. Special 
blllruclioiUienable 
UMmblr In 30 
miD.ute1, oniJ 6 
wlrtatolobl, 
18 moathl' 
rnarenllt. 

TO BUILD 
YOURSELF 

POST PBB1! PRICES 
Slli'GLE PLA YEK KITS 
BIB lunlor 110. 0.0 
BIB GU7 111.10.0 
GarrardSRPlll £11.10.0 

OR SEPARATELY 
Plarer Cabinet £3.10,0 
8 watt ampli4er 
with apeaker 13.10.0 

AUTOCHANGE UlfJT8 
BIB Monarch £6.10.0 
Garrard 1000 18.10.0 
Garrard 11000 17.LO.O 
Garrard 3000 13.10.0 
Garrard lllod. 60 19. 0.0 
Garrard AT80 111.0.0 

AUTOCHARGE KITS 
BIB Monarch 111.10.0 
Garrard 1000 112.10.0 
Garrard lllod. 60 114.10.0 
Garrard AT80 118.10.0 

Slli'GLE PLAY UlUT3 
BIB lunlor 13.10.0 
BIB GU7 16. 0.0 
Garrard IBP12 £6. 0.0 

TRANBCIUPTION UNITS 
Garrard BP26 111.0.0 
Garrard A 70 121.0.0 
Garrard LAB80 1116.0.0 
Garrard 401 180.0.0 

Q MAX CHASSIS CUTTER 
Complete: a die, a punch, an Allen screw and key 

!in. 14,'6 11\-in. 18,'- lfin. 22/6 
tin. 14/9 liin. 18/- 2in. 34/3 
fin. 15/6 liin. 18;'6 2,•.in. 37/9 
jin. 15/9 lfin. 20/- 2!in. 44/3 
lin. 18/- l!in. 20/6 Hn.sq. 31/6 

CRYSTAL MIKE INSERTS 
ll X tin. 8/8: BM3 1 X tin. 7/8; ACOS 1~ Y. gin, 8/8 
TANNOY CARBON IIIIKE with Switch .. .. .. .. ...... . 5/8 
BARGAIN XTAL PICK-UP ARM Complete with 

ACOS LP-78 Turnover Head and SlyHi 20/-: Stereo 30/-. 
SPEAKER FRET Trgan variouJ coloun, 52in. wide, from 
10/-11.; 28in. widelrom 5/-11. Samples S.A.E. 
EXPAIIDED METAL Gold or Silver 18 X 18 in. 8/-. 

PULL WAVE BRIDGE SELENIUM RECTIFIERS: 
2, 8 or 12 v. outputs, ll amp., 8/9; 2 a. 11/3; 4 a .. 17/8. 
CHARGER TRANSPOBMEBS. Tapped Input 200/260 v. 
for charging at I, 8 or 18 v., 1! ampa., 15/6: 8 ampo., 17/8; 
4 am(JI., 26/·. Circuit included. Amp meter 5 amp, 10/8. 

MOVING COIL ·IIIULTIIIETER TK BOa. 
8-l,OOOv. A.C./D.C., ohms 0 to lOOk. elc., 
MOVING COIL MULTIIIETER EPlOK. 
0-1.000'f. A.C./D.C., ohms 0 to 3 meg. etc., 
MOVING COIL MULTIIIETER EPBOK. 
8-B,&OOv. D.C. 20,000 obma per volt. 8-l,OOOv. A.C. 
Ohms o 1o 6 mer. 50 lllcroamps lull scale. 

47/6 
79j6 

99/6 
NEW MULLARD TRANSISTORS 

OC71 6/-; OC7l! 716: OCBlD 7/8; OCBl 7/8; AP115 10/8; 
AP11411/-; 0044 8/-: OC45 8/-; OC171 9/-; 0Cl70 8/8; 
AP117 9/6. OC28 12/6: Tranojstor Holden 1/3. 

VALVE HOLDERS. EA50 8d. MOU:OOED Int. Oct. 6d. 
Jlltazda Oct. 64.; B7G, BBA, BBG, BOA. Od.; B7G with can 
l/8. B8A with can l/9. Ceramic OCTAL, EF60, B7G, 
BBA, 1/· Valve baoe plugo B7G, B9A, In!. Oct., 2/3. 

TRANSISTOR MAINS ELIMINATORS 29/6 
PP1-8 volt PP0-9 volt (All 1ame 1ises 11 batteries) 80 mA. 
DOUBLES 48/8. PPl+PPl, PP9+PP9, PP11-4l+4l. 
POWER PACK Sv. 300 mA. Pull wave. Fully omoolbed. 
Tapped main• input. Chusi1 size 6 X 4 X 2: in. 45/·. 

WEYRAD P50 Transistor Coils 
RA2W 8 in. Ferrite Aerial Spare Cores .8d. 
with car aerial coil. ..... 12:/6 , Driver Tran1. LFDT4 ..... 9/8 
Oso. P60/1AC ............... 6/4 PrintedCireuii,PCAl. Beady 
llland Bad I.P.P50/8CC drilled and printed ......... 9/8 
470 kC/1 ............... e&eh 6/7 , l.B. Tuning Gang ...... 10/6 
3rd I.r. P60/3CC ......... 6!- : Booldet ........................ 21-

Volume Controls 80 obm Coax 6d Jd. 
Leng apbldiea. llltlrel Sist Semi-air opacad Cable 
5K.ohmsto8Jieg.L0Gor 40 yd. 17/6. 60 yd. 116/-. 
LIII. LiS 8/·. D.P. 5/-. Lew loa1 5dB, per 10011. 

=f. ~t\.!~'~:.: 14/8. ~le~o ':~'·unu I /6,d. 
COAXIAL PLUG 1/-. PANEL SOCKETS 1/-. LINE SOCK
ETS 1/·. OUTLET BOXES, SURFACE OB PLUSH 4/8. 
BALANCED TWIN FEEDERS 8d. rd., 80 or 800 ohma. 
TELESCOPIC CIIBOIIIE AERIALS. 121n. ezlenda to 33in. 
8/8 each, CAB AERIAL PLUGS l/8. Socket• 1/3. 

NEW ELECTROLYTICS FAMOUS MAlES 
8/360 v. . . 1/3 100/28 •• . . 11- 8/800 •• . . . . 9/-TUBULAR I TUBULAR CAll TYPES 
4/8Sd v. . . B/3 360/£6 v. . . 2/6 16/800 v. . . . . 1B!-
8/460 v. . . 1/3 500/U v. . . 3/- 18+18/500 v, 7/8 
18/460 V. • • 3/- 8+ 8/450 v. 318 32 + 88/460 •• 8/-
32/460 v ... 3/9 8+18/460 v. 3/8 50+50/360 v. 7/-:1: ~: : : ~~! 1 ~t ~~= :: :1: nn~~~~-..l~l: 

PAPER TUBULAR& 
860v.-O.l8d., 0.51/9; 1 mld.,S/•: 2 mld.160v. 8/-. 
IOOv.-O.OOlto 0.08 9d; 0.11/-; 0.281/8; 0,6 l/8. 
l,OOOv.-0.001, O.OOU,0.0047, 0.01,0.08,118; 0.047,0.11/-; 
0.12, 0.47, 3/-: 11,000..-0.006, 0.01, 0.08 8/8:0.08 3/8. 
E.H.T. CONDENSERS. O.OOlmld., 7kV., 8/8j BOkV., 10/8. 
SUB-IIIIR. ELECTBOL YTICB. 1, S. 4, 6, 8,18,116, 80, 60, 100, 
600,1,000 mid. 16v. B/8; 1,000 mid. 60v. 7/8; 1,000/60 11/8. 
CBRAIIIIC. 600 v. l pP, to 0.01 mid., Bd, DISC CEBAIIIICB 
1/-. PULIB CERAIIIICS 10 pP. to 180 pP.,lS kV.,II/8, 
SILVER MICA. Cloae toleranoe (piu or miDDI ·l pi',), 6 to 
47 pP.,l/-: ditto 1% 60 to BOOpP.l/-; 1,000to 6,000 pP., 8/-. 
TWIN GANG. "G-0" 808 pP.+l78 pP., 10/8: 386 pP., mluia
tnre10/-: 500 pP. atandard wilb trlmmen, 9!-; mld1et, 718; 
midpt with trimmers. 81-; 500 pF. llow motion, Jtau.dard 8/-; 
small 3-rang 600 pP.lS/8. Single "0" 386 pP. 7/8. 
SHORT WAVE. Single 10 pP,, 28 pP., 60 pP., 75 pP., 
lOO pP.,l80 pP., 5!8 each. Can be ranged. Couplen Bd. each. 
TUNING. BoHd dielectric, lOO pP., 800 pi'., 600 pP., 8/Beach. 
TBIIIIMERS. Compreufon eeramlc 30, 50, 70 pP., &d.; 
100 pP., 150 pP., 1/8; 360 pP., l/6; 800 pP., 760 pP., l/9. 

BEST BRITISH PVC RECORDING TAPES 
L.P. ?In. 180011. .. .... 19/8 D.P. 7in. 140011. .. .... 29/8 
L.P. I !in. 110011 ....... 14/6 D.P. 5!1~. 180011 ....... 24/6 
L.P. 5111. 90011 .......... ll/6 D.P. 61n. 120011. .. .... 18/8 
Spare Spoolo 2/8. Tape Splicer 6/-. Leader Tape 4/8. 
Tape Heads: Collaro 8 track 28/6 pair. 4 track 70/- pair.: 

Post MAINS TRANSFORMERS 2/· each 
1160-G-1160, 80 mA. 6.3 v. a.5 a. or 4 v. 4 a. Recti Her 6.a v· 
1 a, or 5 v. or 4 v. 8 a. 85/-: Ditto 850-0-860, 29/6; 
300-0-300 v,l80mA., 8.a v. CT4 a. 0,5, 6.3v.8. a, 33/6 
IIIINlATURE BOO v. 20 mA., 6.a v. 1 a. 10/6 
MIDGET HO v. 45 mA., 8.3 v. 2 a. . . . . . . 15/8 
SMALL, a00-0-300 v. 70 mA., 6.3 v. 4 a. . . . 19/8 
HEATER TRARS. 8.a v. ll a., 7/6: 6.3 v. 4 a. . . 10/6 
Ditto tapped sec. 1.4 v., 2, a, 4, 5, 6.a v. ll amp. . . 8!6 
GENERAL PURPOSE LOW VOLTAGE. Outpull 3, 4, 6, 
6, 8, 9, 10, 12, 15, 18, 24 and 30 v. at 8 a. .. .. .. . . 116/
Ditto, 1 amp., 5, 10, 15, 20, 85, 30, 40, 45, 50, 55, 80 89/8 
Bab-llln. Mains to 9 v. 80 mA. 1 X 11 X l!in....... 7/8 
AUTOTRANS.l50 w., 0,115 v., 230 v.,ll6/-; 600 w. 82/8 

HIGH GAIN TV. PRE-AilPLIFIER · BAND I B.B.C. 
Tunable channels 1 to 6. Gain 18 dB. ECC84 valve. 
Kit price 32:/6 or 55/- with power pack. Detail• 64. 
CPCC84 valves i! preferred for 0.3& beater chains). 
BAND fli I.T.A.-same pricet. Tunable cbannel11 to 13. 
Gain 17 dB. 
Band I or III. Coils and circuit only, 9/8. Chassis 4/9, 

Three Wavebands: Five Valves: ECH81, 
Long., Ked., Short. EF89, EBCBl, EL84, EZ80, 
12:--montb guarantee. A.C. 200-250 11. Ferrite Aerial 
A.V.C. Negative Feedback. 5 watts 3 ohm. Cballil 
13~in. x 7in.bigbx 5in.deep. Glaudiallize13in.x4in. 
horizontal wording. Two PUot Lamps. Four Knobs. 
Aligned calibrated. Chassis isolated from mains. 

BRAND NEW £10.10.0 Post Free 
- Wilb SPECIAL ll!ln. BAKER loudepeaker 115.10.0 

!STEREO RADIOGRAM CHASSIS 114.19.6 Pool 5/6 
With Long, Med. and Short Wavebands, 15in. x 7in.. :x 9in. 

BLANK ALUMINIUM CHASSIS. lBs.w.g. 4aldea, riveled 
cornen, lattice fixing boles, 2~in. •ides, 7 x 4in., 6!8: 9 x 
7in., 6/8; llx3in. 6/8; llx7in. 7/6; 13:-:9in. 9/8; 14x 
llin. 12/6; 16 x 14in., 15/-. 
ALUMINIUM PANELS 18 o.w.g. 18 x 12in. 6/6; 14 x 9in. 
4/6; 18x8ia. a/8: 10x7in, 2/9; 8x6in. 2/·: 8x4in. 1/6. 

,NEW GARRARD GRAM MOTORS 
also suitable for models, tapedecks. etc. 

100-130 v. A.C, 15/- pairfor200/250 v. (in series) 

THE INSTANT 
BULK TAPE 

ERASER AND 
RECORDING HEAD 

DEMAGNETISER 

Ledet S.A.E. 

100/1160 v. A.C. 

BAKER LOUDSPEAKERS 

llin. STALWART 15w. 
l or 15 ohms B. 5.0, 
llln.STANDAIID£8, 0.0, 

:ll~: ~:tsux• ,tr:~:::: 
llin. SUPIRB £15. 0.0 
15in. BASS £18. 0.0: 

LABORATORY 
STANDARD MODELS 
llin,with D.W.I,£11.10,0. 
15in.with D.W.I.£18.10.0, 
NEW CATALOGUE FREE I 
GROUP MODELS FOR VOCALS 
BASS LEAD and RHYTHM GUITARS 
Preq. res. 80-10,000 cpo. Voice Collo U obma. Heavr dub' 
outputs. 

•Group 25' •Group 35' •Group 50' 
::: Sgns. :.:: 8!gns. ~: 18gns. 

LOUDSPEAKERS P.lll. 3 OHMS. Zlia., Bin., 4111., 5111., 
71n. X 4in., 15!8 each: Bin. 17/8; Blin. 18/8: 1Jin. 30/·: 
(16ohms 85/-l: lOin. x 8in. 82/6: Bin. x 61n. 81/·: 9in. x ilill. 
2:lj-. E.II.I. Double Cone13~ X 8ia.,3or Uohm. modell,4i/•. 
8tenloriiD lOin. HF1012, 15; Bin. HF812, 14. Croaover 86/
Hom Tweeten 3-18 Ko/1. 10 w 89/8; 80 w SO Kc/1. 88/8, 

T.V. REMOTE CONTROLLER, PorPhWpsl9TG111A, 
UlA, 1116A. l42A, 23TGlllA, ll3A, 121A, 131A. Btella 
BT1083A, 39A, 43A, 58A. Coaor CT1910A, 21A, CTil310A. 
81A, 31A. Ready to plug In, wilh 1111 7 way cable, dual pot 
Volume and Brirbtnell, OA81 diode, etc .• etc. Lilt 3p.J. 
NEW, MAKEBB BOXES, OUR PRICE 12/8 POST PRIIB, 

WAVE-CHANGE SWITCHES WlTH LONG SPINDlES. 
2: p. •wa,,or2p. 8-way, or3 p. 4-waror 1 p.12-wa:r; ea. 8/8 
4 p. B-war, or 4 p. 3-way, 3/8; 8 p. 4-war, 2 wafer, ...... 8/8 
Waveebanre u IIAKITS, 1 p.12:-war. 8 p. fl...war. a p. 4•WIJ', 
4 p. 3-war. 8 p. B-war. Price• include click JP "D41tt. 
adjutable stopa, spaee1, etc., 1 wafer. 8/8: B wafer, 1818: 
3 waler, 18/-; 4 wafer, 19/8; 5 wafer, 2:3!-; extra wafen, 8{8. 
TOGGLE SWITCHES, o,p., 2/-; d.p., 3/8; d.p,d.l,, 4/-. 

* RADIO BOOKS * <Poollge 9d.) 
R,adio, T.V. Valves, Diodes, TraDJiltor eqa.in ......... 10/8 
Mullard lllainlenancelllanual ................................. 18/-
H lgh Pidenty Speaker Enclnlares ........................... I'· 
Transistor Superhet Commercial B.eceiven ............... 7/8 
Mallard Audio Am pUller MIDnal .. .. .. .. .. .. .. . .. .. .. .. .. .. 818 
Radio Valve Guide, Books, 1, 2, 3, 4, or 6 ......... each 6/· 
Practical Radio Inside Out .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. . 4/8 
TV Fault-Finding, !ally illnslraled ........................ 8!· 
Tr&Diiltor Audio Amp lift er Manual . . . . . . . . . . . . . . . . . . . . . . . . 8/• 
Sbortwave Traui1tor Receiven ........................... I/· 
Trallliltor Communication Sets....... . . . . . .. .. 8/-
Inlemalional Radio Station• Lie! . . . . . . . . . . . . . . . . . . . . 2/8 
Modern Trenatstor Circuits, Belinnen ...... .... .. .... .... . 7/8 
Snb-lllulature Tranalltor Beceiven .. ...... .... ....... .... . 11• 
HowtoReceiveForeira.T.V .................................. I]• 

lACK SOCKETS Bid. open-circuit 2/B, cloaed-clrcull 4/8. 
Lead 8!-. Grnndig 3-pin 1/a; Lead 8/6. 
Phoao Plnga 1/-. Socket 1/-. Banana Pluga 1/-. Boekell1/-. 
lACK PLUGS STANDARD. Screened 3/-. Grundil 3-pia 8/8. 
BULGIR NOR-REV PLUGS and SOCKETS. P74 2-pin 4/3; 
P73 3-pin 4/8; Pl84 8-pin 6/6; P486 8-pin 18/6; Pa80 4/-. 
RESISTORS. Preferred values, 10 ohms to 10 mec. 
l w •• 1 w., 1 w., 20~0 4d.; U w. 8d.; 2: w.l/-;} w. 10% 8cJ. 
HIGH STABILITY. ·~ w. 1 ~::, 2:/-. Prefernd val\111. 
10 ohm• to 10 meg. Ditto &~0. 10 ohm• to 22 mec., Id. 
~wall ( 0.5 to 8.8 ohm a w. 1/8 

10 wall 'l WIRE-WOUND RESISTORS { 1/9 
16 watt 10 ohnu: to 8,800 obma 1/-
lOK, 15K, 20K, 28K, lOW. If-
MAINS DROPPERS. Midget. With sHders. 0.3 a., lK. 
0.2 a., 1.2: K., 0.16 a., 1.5 K .• 0.1 a., 2: K.,,8/· each. 
LlliE CORD 100 ohms U. twin plus relistaoce. 1/· ft. 
WIRE-WOUND a-WATT I WIRE-WOUND 4-WATT 
POTS. lllulature T.V. STANDARD SIZE POTS. 
Type. All valu .. 10 ohma LONG SPINDLE VALUBS 
to 25 K., a1- ea.; 30 K. 4/-; 10 OHMS to 60 K., 8/8; 
Carbon 80 K.to 8 me«., a/-. lOOK. 7/6. 
SPEAKEB·FB.BT. T'ygan varioUI colours, 62Jo. wide from 
10/-ft.; 26in. wide from 6/- ft. Samples, large, S.A.E. 
EXPANDED METAL. Geld or Silver 11 x 121a. 6/-. 
ARDERTE TRANSISTOR TRANSFORMERS 
D3036, 7.3 CT : 1 Plllh Pall to a ohmalor 0071, OCBl .. 11i-
D3034, 1.75 : 1 CT. Push Pall Driver lorOC7J, OCBl .. ll/
D8058, 11.5 : 1 Output to 8 ohmo for 0078, OC81 . . 111-
D239, 4.5 : 1 Driver 11/6; DB40, 8.5 : 1 Driver . . . .. 11/8 
ABDENTE TRANSISTOR POT. 5 K.owilchod VC1645 6/3 
Anti-Paruitio beade <ferrite).. . . . . . . . . . . . . . . dos. 3/8 
PRINTED CIRCUIT ETCHING KIT a: 80 Circnlll . . . . 7/8 

C.R.T. BOOSTER TRANSFORMERS 
for heater cathode short circuit or tybes with 
failing emission. Full instructions suppried, 
mains input. Optional 25% and 50~~ boost 
2v. or 6.3v. or 12.6v. 
State voltage required. PRICE 15/6 

RETURN OF POST DESPATCH Minimum P.P. Charge 1/6 per order unless otherwise stated. Full List 1/-, c.o.D. 2/6 extra. CALURS WELCOME: 

RADIO COMPONENT SPECIALISTS 337 WHITEHORSE ROAD, 
WEST CROYDON ~6ho1:os 

Written auarantee with every purchase. (Export. Send remittance and extra postage, no C.O.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst. 
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The 

MONO/STEREO HI-FI TAPE LINK 
Twin playback pre-amplifiers 

Push-pull bias/erase 

Dual concentric 
gain controls for 

recording amplifiers and 

oscillator 

of original and playback pre-amplifiers 
recorded signals 

Frequency correction 
for 4 tape speeds 

PRICE including 
power unit £46. 0. 0. 

Designed for use with 2/2 or 2/4 track heads 

Built to the same high standards as our tape record

ers and decks this HI-FI TAPE LINK has been 

develope~ for use with your high fidelity equipment. 

lt is capable of giving superb re.sults when matched 

to one of our 'Mark 5 Series 3 decks fitted with the 

appropriate heads. Write for full details of this 

amplifier and deck and complete range of tape 

recorders. 

Bre!zell 
BREN.ELL ENGINEERING CO. LTD., 
231/5 Liverpool Road, London, N.1. 
Telephone: NORth 8271 (5 lines) GD378 
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KONIAKI 
60 
THE SPECIAL CLEANER 
FOR INACCESSIBLE 
CONTACTS 
* KONTAKT 60 cleans and 
protects all contacts * Eliminates hish transition 
resistances * Prevents 'creep' currents * Does not affect plastic materials * In spray can with 5!" spray 
nozzle 

Other Kontakt 
products are:· 

70 Protective Lacquer 
72 lnsulatinc Spray 
75 Cold Spray for Fault Location 
80 Special Siliconized Polish 

100 Antistatic Asent for Plastics 

Write for full details of obove complete 
range of Kontakt products to:-

SPECIAL PRODUCTS DISTRIBUTORS LIMITED 
81 Piccadilly, London, W.l. GROsvenor 6482 

HIGH FIDEliTY 

D.I.Y. with 
GOOD MANS 
HIGH 
FIDELITY 
MANUAL 

A new, larger and more colourful edition-revised and completely 
up-to-date. it contains articles of particular interest to the D.I.Y. 
enthusiast-including special beginners page, advice on stereo, 
stage-built systems and full cabinet drawings. Whether building or 
improving your own audio set-up or choosing a complete speaker 
system, you'll. find it useful and interesting as well as informative. 
Ask· your Good mans dealer or send coupon for your FREE copy. 

r-------------- --, 
1 Pleue send me a free copy of the Goodmana High I 
I Fidelity Manual I 
1 Name.. I 

: ~~~res~ .. . , . . ~.~.~;~~ I L---------------1 
G 0 0 D. MANs Axi:~~~.!.~.!..N.!~.s.!,~:.:. •• 

Telephone: WEMbley 1200 
A Member of Radio Renta .. t Products Ltd. 



LASKY's 
For tile Fast V11/ue 11ntl Service to tile 

RADIO 
HOME CONSTRUCTOR AND 
THE ELECTRONICS ENTHUSIAST 
·~ We oolllilleroari!OIIIIiaaltoa'paroell lo hlllt 8aeol nlue oa lbe bome oollllraclor "'arkol. 11 oa raoelpl JOD ltel aol OOID• 
peleal 1o 1ndl4 llla 101, JOD may nlam 11 u reeel.,.d wllbla 7 ..... when IIlo ••m paid wUI h relaaded ltiO potllp, 

I F;;ANSISTOR PORTABLES 

THE SKYROVER RANGE 
7 tranelator and 2 diode auperhet 
rwrca.=~;.:-coverina full med. plus 6 

The SKY ROVER Mk Ill. 
(JIIallnled). !low lappHtd wllll redlliped 
Jlullo oabiatlla lllaclr, rnr and cbrome will> 
edpwileooalroll. 
Controli: Wavebnntl Selector, Volume Control 
with on/off Switch, Tuning Control. In plaB• 
tic coblnet, 1ile 10 X 61 X 3~1n, with metal 
trim and carrying handle. 

t-.:JI'ror £8 • 19 • 6 ~~~·~xtrn 
H.P. Tenns: 27/• deposil •"" 11 monlhly 
PIYftiHis of 15/9. Tolll H.P.P. £10. Os. 3d. 

The SKY ROVER De Luxe 
Tone Circuit is lneorpomtet.l, with separate 
Tone Cootrol In addition to Volume 

*LONG WAVEBAND 
COVERA8E 18 NOW AVAIL· 
ABLE FOR THE 8KYROVER 

Control. TunlnK Control an•l WaYeband A simple nddiUonal circuit proyidea 
!$elector. Iu a wao4 cabinet., size lll x 6~ x co\"emre of the 1100/lDJOM. band (In· 
Sin. covttred with a washable material, l\"lth chtdlng J 000 ){,Light programme). Tbls 
plastic trim and carrying hnndle. Also cn.r Is In addition to all exlstloa .Medium 
nerlaleocket tltted. and Short wa.vehanda. AU neee!l83ry 
CoD BOW £1 0 19 6 Post component• w.lth collltntetlon data. 
h ltaUiror • • af·extm. Oaly 107- edra Palll'ree. 
H.P. Terms: 33/· deposit 1nd 11 monthly TblJ ooannloaluallabitforllolbreoei· 
poymenls of 19/2. Tolll H.P.P. £12. ls. IOd. 'ftn lllal b&Yt elnadJ lltta coaalrDtltd. 
Data tor eaoll HOiiYer: 1/8 extra. Refnmletl If you purchaae the parcel. Joar 1J! 
batteries 3/4 e:dra. All components a\·otlluble aepnmtely. 

REALISTIC SEVEN 
Fully tunable long and medium bands. Csea 7 :Mullard 
Traoslltoni plus Dlotle OA70. 
ftAil featareo: 
e 7 TraD811tor Superhet. e 360 Mllllwntt output 41n. 
hla'h ftu apeaker. e All component. mounted on a 
slurle printed circuit board, elze ll~ln. x Ill in. In one 
romplete auembly. e Plutlc cabinet, with carrying 
haadle, else 71n. x lOin, x 811n., in blue/grey. e Buy 
to read dial. e Bs:tema.leocket for ear aerial e I. F.• 
frequency 470 Ke/a. e .,.errlte rod lntel'JU\1 aerial. 
e Operaleo from PP9 or similar battery eFull oom· 
prebenalve data n.pplied with each Receiver. e Al1 
colla and. I.F .a, etc., fully wound ready for Jmmedlate 
aaeembly. .An outstanding Reeeh·er. 

REALISTIC SEVEN De Luxe 

Can be built Ior 

£6.19. 6 
P.&P.4/6 

With the aame electrical apeclfteatlon as standard modei-PL't"S A Sl.TPERIOR WOOD 
CABINET IN (.,"C)NTEIIPORARY STYLING covered In attractive washable material, 
with auper"Cbrome trim and carrying handle. Aleo a full vlalon circular dltll. extema,lly 
mounted to further enhance the pleaeant atyllog, OJILY 11 D'l'BA 
Both modell: Battery 8/1 extra. (All component. available separately.) Dntn. anti 
iDitructiona aeparately 1/1, refunded if you purcbaae parcel. 

SINCLAIR SUPER MINIATURES 
We atock the complete range ot SincJatr Super-miniatures. 
THE MICR0·8 miniature radio only I! x 11lr x Iiln. . .................. .. 
THE ILl M LINE t·lranolotor pocket radio ..................................... .. 
THE MICRO·FM. (laaerfrecelver) .............................................. .. 
THE X•IO !10 wall P.W.H. amplifier ............................................... . 
Available ready built, telted and guaranteed •...................................... 
THE X~10 10 watt amplifier and pre-amp .......................................... . 
A vatlable ready built, tested nu.d guaranteed ..................................... .. 

•• 11. 
•• 8. 
1118. 
1718. 
£9 19 6 
1118. 
£6 19 6 

V ERO BOARD - :o~~:a!trt~s "b~~~~dg~~o~ln~~:r~~:eto:-r;!~~u: 
regular matrix of holes. Ideal for producing single Items. 
Boardt Aoat100ril0 
42/1603 2: X Sin ................... 3/8 Terminal pins- pkt. of 00 .............. 3/· 
43/1604 2} X 31 in................... 31- Spot face cutter tool ....... 0 .. 0 ..... 0 0 • 0 8/1 

::m~~ :: ~ ~;~;..:::::::::::::::::: ~;: ;::*~"~r.:!~1~:~ .. : ............ · .... · .,. 
44/1605 3l X 17 In ................ 11/8 Orolen ollO/• aad oYer poallrte. 

TRANSISTORS ALL BIWID IIEW AIID GUABAIITDD 
GET 81, GET 8<1, GET SG 2/8; 873A, S74P 3/8; 0041i, 0071, 0081D 4/8; 00 44, 
00 70, 00 76, 00 81 6/8; (match P"lr 10/8>; AF 117, 00 75, OQ 200 8/8; 
~8~2, 00 43,00 73, 0082D 7/8; 00 201, 00 20416/·: 00205, 00 20618/8:0028 

TRANSFIL TERS By BBUBH CBDTAL eo. Availabltlrom llock. 
TO-OlD 4" kc/s. ± 2 kc/s. I T0-02D 470 kc/s. ± 1 kcfo, 7/6 EACH 

~~ :~: ~~;~ r: ~ :~;:: ~~=zm 1~g ::::: ~ ~ ~:1:: Post ad. 

207 EDGWARE ROAD, LONDON W.2 
33 TOTTENHAM a. RD., LONDON, W.l 

Tel: PAD 3271 
Tel: MUS 2605 

CONSTRUCTORS BARGAINS 
SPECIAL PURCHASE OFFER 

7 TRANSISTOR RADIO CHASSIS 
11\uperhet chassis, full~· built-by fnmous Britlah manufacturer-· 
on printed circuit. Use~ 7 Newmarket tnmaiatora giving 500 rnfw • 
push·pull output-3 I. F. stu.ges; ferrite rod nerhd. Covers full 
long an•l metlium wavebunda-200/:S.IlOM ant! l!!00/2000H antl 
switched ban, I spread on 208M (1.-ux~mbourg). 4~1n. speaker; 
fttted: volume control on/off awitch, tuning dial nnd position for 
ear aeriRI aocket. Usea any 9V battery. Overall dlmensions-
71n. X 4!!n, X 2in. Absolutely complete excevt for cabinet. • . 

LASKY'S PRJCE 69/6 Pool6/·. i' • • ' . 

Recommended batterl• PP6 B/8 or PP7 extra. 

The 11 Sixteen 11 Multirange 
METER KIT 
This outltandlng meter was featured by Prtldlf:'td Wirt'le11 
in the Jan. '6-1 Issue. Lasky's are able to offer the com· 
pJete kit of pn.rt1 aa specltletl by the designer. 
BAIIGB SPIICII'ICATIOII: D.C. Yolts: 0.2.6·25·60·260-1100 
"I 20,0000/\', A.O. l'olls: 0·26·60.260•1100 at 1,0000/\'. 
D.C.current: 0-lSOI'.\, 0.2.6•M•260m.\. Re~lat.amce: 0·2,0000, 
0·200kO, 0·20 XQ. Bnalc monment:. 40~.u f.s.do mo,·lng 
coil. With unh·enal shunt tuU IICille deftectlon current. Is 
60~£A. Blnck plastic cue-3f ·--:Ill x l~ln. Controll: 12 
posit-Ion range n·ltch; separate 1lltle switch for A.C. Yolta
D.C. ohms: ohms aero adjustment pot, meter, meter zero. 
Power requirement.: One lllv. nnd one 1.5,·. bntta. Complete 
with all parta and full co01tructlon detulls. H .P. Tenus 
R\'AilabJe, 

LASKY'S PRICE £5.19.6. 1'.&1'.5/· 

nat:l nml cirt.0\llt IL\'n11• 
nble ~epnrutely, 2/6; 
refunded if nil pnrts 
bou;bt. Pair of 
batteries '2/• extra. 

FROM PRE-AMP TO 20 WATT HI-FI STEREO 
ASSEMBL V WITH MARTIN AUDIOKITS 
lJalng speeiaJiv de,•elope~l circuit.. the Yer~· lntest tronslstora nntl printed clrcult.a
these kltl a.re ftn fully checked and testecl before lea\'lng the fuetor:r. Although the kits 
arc basically designed for use together the pre-ampllfter uud mixer stngee mny be uaec.l 
to grent advantage with existing ,·a),·e or tranaistor equlp1ncnt. 

~ ~: ~:::!~::.~~b!~f.:~~~~S:!:!:o~r~~~:::::::::::::::::: tl:g~ ~= :;~:: 
KIT 3. !I·Channel Mixer "With plug-in :l\lnptors for 

KIT 4. 
KIT 6. 
KIT 8. 
KIT 7. 
KIT 8. 

lndl\"ldually nmtehlng ench circuit. Adaptors 

~!r~:'::::;ilft~~ ~·iih ·i~~~~;~:~-~~~~ ~~i~~i ~·t~g~::: ·.::::: tl:H~ :1g; :~:: 
~~;:~ s~;~~ !:.~~~~~~!~~~ .. ·::.·.·.·.··:.·.·.·.·:.·.·.·.·.·.·.·.:·. ·.· ·· LAt~:'Y~~~c'1~=~:: 
IS ohm veraion of Kit ;; .......... ... LASKY'S PRICE 18/12/8. 
J)ower aupplr for Kit 7 ............ .. ... LASKY'S PRICE 12/15/ .. . 

SPECIAL INTEREST ITEM51 

Give a Lasky's Gift Voucher 
The Ideal gift for all apeclal oecuions. Any ,·alne In multiples of 10/6 (min.) 

upwartl11. . 
You gi•·e pleasure with a Lasky's Gift Voucher. )..o ........................... ________ ........... ...._ ...................................... ... 

TEST METER ADAPTOR 
Tne P.B. 110--thls is a fully transistorised tle\"icc 
wblcb enables nny 00 mlcron.mp lJoC. llultlmeter to 
be used In place of a vah·e volt meter. On the IV. 
range an impedance of 1 megohm Is offered which 
Increases on the 1000 V. mOle to 100 megohm&. 
7 ranges: 1 to 1000 ,·olts. Designed for Immediate 
conueetlon to A vo 8 and slmllnr size me ten but 
quite suitable for uae with any other GO mlcronmp 
meter. 81xe 0 X 0 X G In. New and boxed. List 
Prioe 7 Gill. 

LASKY'S PRICE 39/6 

Permeability tuned - co\·erlng 87 to 
108 He/•· For uee with one ECCSU 
valve. In metal case, alae 3 X 2l X llln. 
Olrculloupplled 

Onl,.afewa\"aila.ble. Complete 
"·ith PC86 and PC88 '\'alna. 
We regret no circuit or data 
is rwallable. Knoba Included. 

LASKY'S PRICE 19 111 root 21·. 
ECC85 Talve extra ' 

LASKY'S PRICE 
69/6 Pool2/6. 

42 TOTTENHAM a. RD., LONDON, W.l 
152/3 FLEET STREET, LONDON, E.C.4 

Tel: LAN 2573 
Tel: FLE 2833 

Both open all day Saturday. Early closing Thursday. Both open all day Thursday. Early closing Saturday. 
Please address all Mail Orders and Correspondence to 3-15 Cavell St., Tower Hamlets, London, E. I. Tel.: STE 4821/2 

LASKV'S FOR SPEEDY MAIL ORDER SERVICE 



Through this ICS 
3-way Training Method : 

MASTER THE THEORETICAL SIDE 
From .basic principles to advanced applications, 
you'll learn the theory of electronic engineering, 
quickly and easily through ICS. That's because 
each course is set out in easy-to-understand terms. 

MASTER THE PRACTICAL SIDE 
ICS show you how .to develop your practical 
abilities in electronic engineering-alongside your 
theoretical studies. it's the only sure way to 
success. All training manuals are packed with 
easy-to-follow illustrations. 

MASTER THE MATHEMATICAL SIDE 
To many this aspect is a bitter problem. Even 
more so because no electronic engineer is complete 
without a sound working knowledge of maths. 
But new ICS teaching makes mathematics easier 
to learn. 

Wide range of courses available include: 
Radio/T.V. Engineering and Servicing, Colour Television, 
Electronics, Electronics Maintenance, Instrumentation and 
Servomechanisms, Telemetry, Computers, etc. 
NEW! Programmed Course on Electronic Fundamentals 
EXPERT COACHING FOR 1 

INSTITUTION OF ELECTRONIC AND RADIO ENGINIIRS 
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS 
CITY AND GUILDS SUPPLEMENTARY SIUDIIS 
R.T.E.B. RADIO/T.V. SERVICING CIRTIRCATE 
RADIO AMATEURS' EXAMINATION 
P.M.G. CERTIFICATES IN RADIOTELEGRAPHY' 

And there are practical •• learn as you build" radio 
courses as.well. 
Member of the Association· of British Correspondence Colleges. 

FOR fRff HANDBOOK POST THIS COUPON TODAY 

NAME 

I.C.S., Dept. 151, INTIRTEXT HOUSE, 
PARKGATE ROAD, LONDON, S.W.II 

ADDRESS ...................................................................................................................... .. 

OCCUPATION ....................................................................... .AGE.................. 4.66 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

242 

FIRST_ QUALITY PVC TAPE 
Sf" Std. 8SO ft. 9/· s• L.P. 8SO ft. 10/6 
7" Std. I 200ft.· 11/6 3" T.P. 600ft. 10/6 
3" L.P. 240ft. 4/- s• T.P. 1800 ft. '1.5/6 
Sf"L.P.I200ft.lt/6 srT.P.2400ft. 37./6 
7 L.P. 1800 ft. 18/6 7 T.P. 3600 ft. 47./6 

P. & P. on each 1/6,4 or more posi free. 

GEC FLAT HEATER 
ELEMENT 500 w. 

comprisi~ 
chassis 8f 
X 21:" X 1". 

~~~~~£! Double 

Can be used for wash boilers, 
washing machines, etc. Five or 
six elements can be used in 
parallel to give 2500/3000 watts. 
Sizes Sl" x tt•, copr.renclosed. 
2/6 each, P. & P. I -. 4 or more 
Post Paid. 

wound 
mains 

transformer, output transformer, 
volume and tone controls, re
sistors, condensers, etc. 6V6, 
ECC81 and metal rectifier. 
Circuit 1/6 free with kit. 29/6 
plus 4/6 P. & P. 

8-watt S·valve PUSH-PULL • 
AMPLIFIER lr METAL RECTIFIER 
Size: 9 x6 ;( 11" A.C. Mains200-2SOv. S valves. 
For use with Std. or L.P. records, musical 
instruments, all makes of pick-ups and mikes. 
Output 8 watts at S per cent total distortion. 
Separate bass and treble lift controls. Two 
inputs, with controls, for gram. and mike. Output Transformer 
tapped 3 and IS ohms speech coils. Built and tested. £3.19.6. 
P.&P • 

.. MUSEm .. •·TRANBIITOR 
IUPERHET 

PORTABLE RADIO * 2t" Speaker. 
* 6 Transistors Superhet Output 

200mw. 
* Plastic Cabinet in red, size 4f" 

x 3" · x If" and aold speaker 
louvre. * Horizontal Tunina: Scale. * Ferrite Rod Internal Aerial. * IF 460 Kc/s. 

*All components Ferrite Rod 
and Tunina Assembly mounted 
olf printed board. * Operated from PP3 Battery. 

* Fully comprehensive instruc
tions and point-to-point wiring 

* Printed Circuit Board. * Tunable over medium and 
long waveband. 

* Car aerial and earpiece 
socket. 

ISED SIGNAL GENERATOR 
Size Si" X 3t" X li". For IF and RF alian· 
ment and AF output, 700 c/s frequency cover
ase 460 Kc/s to 2 Mc/s in switched frequencies. 
Ideal for alianment to our Eleaant Seven and 
Musette. Built and tested. P. & P. 3/6. 

ELEGANT SEVEN Mk.II 
Comllilllll Pertablt and Car R~o 
The Radio widl the " Star " feaiUm 

* 7 -tnlllillor •JIII'IItt. OlltJiut 
310mW. * WoOIIta calllut, llttttl 
llutllt wltll lllnr-catauntl 
lttlnp, IlD 11:1- la. X Bi In. X li la. * Horlioatal IIIRhll ..... IlD ~la. 
X If In. la II1Yw iritlllllacll •I· * AlllfatlaM cltarlr mUIIItl. * Flfl'ltl.rotl latlnlal •rlal. 

* Oltratld from PPillattwr. 
* 1.1. neutrall .. tlon on ••11 atap 

CIOllc/1. 
* D.O. couplltl output atap wltb POWER SUPPLY KIT 

Mparate A..O. a11atfvt fHtll 11acll. 
* All compoaenta.ftrrlte rotlland tanlnl to purchasers of Elegant 

-•lllr mounlttl 011 priatttl lloard. Seven parts, incorporat-
* Fllllr cempnhlftllnlnatnctiona aad ing mains transformer, 

polat-to-polat wlriDI tllqram. etc. A.C. mains 200-
* Prlatld clreult MUd, llacll-prlntetl 2SOv. Output !,6d S~~!· 

wltll d COIIIJIIIIMnt niUII. • . * Fultr taalllllt - mllllum aad lonf waYillallll. 
* Oar aerial -1111. * Ful alttr-lalla unlet. 
41a.IPEAKER. Parts list and circulc diqram 2/6. FREE wich parts. 

Shop Houn 9 a.m. - 6 p.m. Early Closina W..tnesday 
All enquiries sttlmfled addressed envelope 

RADIO lr T.V. COMPONENTS (ACTON) LTD. 
21D, HIGH STREET, ACTON, LONDON, W.J 



I \ 

USERS ACCLAIM 
\ 

PRODU.CtS \ 
* BEAUTIFULLY ENGINEERED * OUTSTANDING . PERFORMANCE 

KEDOCO 
NOW 

WATT TRANSISTORISED 
THREE ALTERNATIVE 

CLASSIC 20 
AVAILABLE IN 

AMPLIFIERS 
DESIGNS 

KEDOCO 
COMPONENTS 

I 
5520/7 £9.19.6 

The now well proven model as illus

trated comprising pre-amplifler 

measuring -4.7" X 2.3" and main amplifier 

measuring -4.5"' X -4" both mounted on 

base plate and supplied complete with 

bass, treble and volume on/off controls. 

5520/8 1 1 GN5. 
De luxe venion complete and ready to 
mount into your cabinet. With three 
controls mounted onfrontof stove enam. 
chauis and moulded plastic and spun 
aluminium control knobs fitted as 
standard .. Tq scrip mounted on back of 
chassis in addition to facilitating the LIS 
and H.T.connections providessep.inputs 
for crystal, ceramic cartridge, macnetic 
pick-up, radio and tape recorder. Max. 
dimensions of whole unit 6l"'>; ~l"'X 2'". 

5520/9 19GN5 
A beautiful cable model 
version with own pow· 

:i:~~~~=~::ne:~~~~ 
to build hifi systems 
from self contained 
separate and compact 
units. Ready to operate 
and connect to tape, 
aram and radio via coax 
sockets at the back of 
the cabinet. The ampli· 
fier and power supply 
are housed in attractive 
pressed steel case 
finished in a greystoved 
enamel and embellished 
with a gilt brushed 
aluminium front panel 
engraved and display
ing the four controls. 
Treble, bass, volume 
on/off and three 
posit·ion input selector. 
Cabinet measurements 
12" X 6.5" X 2.1" 

TECHNICAL SPECIFICATION 
All three models employ similar 
circuits, have the 53me electrical 
specification and are fully transis
torised. Six. silicon planar transistors 
and two germanium power. Two 
diodes. All therefore have the 
benefits of nealicible noise and dis .. 
tortion, hich efficiency, low pOwer 
cOnsumption, compact design and no 
warm up time when switchinc on. 
The amplifiers are O.C. coupled 
throughout (no distortion) and there 
is a transformerless coupled output 
having a very low our.put impedance. 
Power output, 20 watts peak into 3 
ohm speaker. Input impedance, 
selected to suit input. Output impe. 
dance, 0.25 ohms. Bass boost, 12 dB 
at 100 c/s max., Treble boost, 12 dB 
at 16 Kc!s max.. Distortion, 0.1 "., 
typical. Frequency response, 16 i:./s 
to 20 Kc/s. Noise, 80 dB down on 
max. output. Power requir~ments, 
5520/7 and 5520/8 only. 20 m A 
quiescent, ]"an"! PS peak. 30 volts. 

A COMPLETE 
RANGE TO 

SATISFY ALL 
YOUR NEEDS 

ZEN ER 
DIODE 

UNDOUBTEDLY THE FINEST RANGE OF TAPE RECORDER. 
EQUIPMENT ON THE MARKET TODAY 

Silicon planar dif· 
fused units featuring 
very sharp knee. 
Type No, specifies 
voltage, KZ5, I 
Types KZ7,5, KZ5.6 THE COMPLETE 12 VOLT SYSTEM TAPE OSCILLATOR SS013 

Record pre·amp Complete unit incorporating push pull silicon transistor 
TAPE PRE·AMP SSTR/7 ~~~~9 ~~ ~.~~=~ otcillator gi~ing adequate erase power and recor,dong b!as, 

KZ8.2. KZ6,2 
KZ9,1. KZ6.8 

10% tolerance. 
. . . . . . and d v 0 a mic The .only umt on.th': market at such an economacal prace .• 

All s1hcon transastor. Zero hum. Hagh gaan and equalised mic. High gain Ferrate pot core oscillator. Frequency 50 .. 60 Kc/s. Unit also 
at 7-~" per sec. to give flat response output. Simple mod. a 11 si I icon provides high voltage D. C. rail for the record amplifier. A 
described in accompanying instructions allows equalisation transistor. high efficiency oscillator operating from 12 volt 69/6 

Slope resistance 
nominally I 0 ohm 
at 5mA, I., 

at all speeds. Suitable for all medium 29/6 29/6 supply at approx. 250 mA, COMPLETE 
impedance heads. ASSEMBLED RECORD AMPLIFIER Dissipation 250 mW 

Temperature eo .. 
efficient 0.0 I% per 
degree C, MINICLASSIC PRE·AMP 

SSPA/50 
Tone controlled high gain preamplifier 
designed specially for application with the 
SS3/IO. All silicon transistor, Zero hum, 
requires 12 volt + H,T. 
Separate inputs for crysta·l 
ceramic cartridge and radio. 42/ 

ASSEMBLED • 

MINICLASSIC SS3/10 
High fidelity 2 watt main amplifier: ideal for 
use with SSTR/1 and makes complete tape am
plifier. 16 c/s to 30 kc/s. Requires 12 volt + HT 
and will operate directly from crystal pickup. 
6 transistors and two 
diodes all mounted on 
precision printed circuit 
board. Max. music power 
4f watts into 
3 ohm speaker 69/• 
ASSEMBLED 

RADIO 
MICROPHONE 

TV/FM 
BOOSTER 

80·100 mc/s. Proven performance. 
A quality product, Professionally 
engineered. All silicon transistor. 
Oimens'ions 20 mm. x SS mm. x 
4f5 mm. Ideal for stage work, inter .. 
com, broadcast clarity. 

WHY PUT UP WITH A WEAK 
PICTURE, Suitable for Bands I and 
2, Battery operated. 

SS007 (standard power) :£9.9.0 
S$008 (increased power) :£13 

32/3 
COMPLETE 

Mains operated 
model housed·in 
steel case and 
coverinc Band 111 
in addition. 45/-

SSH9/3 
Fully transistorised. High voltage H.T. rail de
rived from oscillator. Provides substantially 
constant current record signal. I volt input 
sensitivity. Input impedance 5 k. Power require
ments I mA 75 V, derived from SS013 and I mA 
12 V. This is a gain stabilised low 45/ 
distortion circuit. ASSEMBLED • 

3/11 
EACH 

POWER SUPPLY 
lO volt, 3 amp. Relldy 
built and ideal for your 
Kedoco Classic and 
will power 2 of them. 

69/6 

BOOK 
Theory and applications 
of planar epitaxial tran
sistors. Explains sig~ 

nificance of these new 
transistors and gives 
many interesting cir .. 
cuits, 3/11 

KPS 14 
7/11 

KPS 15 
9/11 

KPS 16 
11/· 

KPS 27 

PLANAR EPITAXIAL 
SILICON TRANSISTOR 
GOLD PLATED, All WELDED 16/6 
Double diffused npn. Suitable from audio to 
RF power applications. Ieo less than 100 nA. 
B\"cho greater than 20 Volts. Power output at 
28mc/s typically 300mW. Emitter/base break
down voltage greater than ·s volts. Typical 
F, 300 mc/s. hrc KPS 24 min. hre 20 KPS 25 m in, 
50, KPS 26 and 27 are two special low level 
transistors specially designed for front end 
amplification. Hre at le · 2001'A, 25 and 40 
min. respectively, 

RESISTORS ! watt HYSTAB 
4·70, 10, 27, 100, ISO, 2'10, 470, I K, I·SK, 2·2K, 
HK, 4·7K, IOK, 15K, IBK, 24K, 33K, 56K, 
lOOK, 330K, 560K, I M. Sd. each 

ELECTRQLYTIC CAPACITORS 
SI'F, IOI'F, 30/LF, 501'F, IOOI'F, 15V. 

all at 1/3 each 

MYLAR CAPACITORS 
I ,000 pF, 2,000 pF, &d. 5,000 pF and 0· I 1-<F 
7d. 0·021'F, 9d. ·05!'F, 10d. O·li'F, 1/•· 

ORDER FORM: To KEDOCO ELECTRONICS, BEVERSTONE WORKS, TETBUR'(, GLOS. 
PLEASE SUPPLY------------

Enclose Cheque/P.O. for ...... . Postaae 2/6 extra for 
all orders under £1 

ADDRESS 

All KEDOCO products are fully auaranteed and should you not be completely 
satisfied with your purchase we willaladly refund your money if returned within 
seven days of receipt. 
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I NOT BUILD. ONE OF OUR 
PORTABLE TRANSISTOR 
RADIOS ... 

NEW ROAMER SEVEN Mk IV 
7 WAVEBAND PORTABLE OR CAR RADIO 

Am<Jzinr performonce and specilication * Now wltll PHILCO MI!=RO.ALLOY R.F. TRANSISTORS 
PULLY TUNABLI! ON ALL WAVI!BANDS • fataaoe-7tranalatoraand2dlod .. 

Covers Medium and Long Waves, Trawler Band and three Short Waves to approx. IS metres. 
Push-pull output for room fillins volume from rich toned 7" x 4" speaker. Air spaced aanaed 
tuning condenser. Ferrite rod aerial for M lt L Waves and telescopic aerial for S Waves. 
Real leather-look case with silt trim and shoulder and hand straps. Size 9" x 7" x 4" approx; 

The perfect portable and the ideal car radio. (Uses PP7 batteries available anywhere.) * EXTRA BAND FOR EASII!R TUNING Total cost of parts now .only £5 19 6 P. a P. 
OF PIRATE STATIONS, ate. • • 5/6 

SIX 

Parts ,rice Ust and ecrsy build plans l/· 
(Free widl kie) 

P. aP. 
3/6 

Ports Price Use and ecrsy build 
plans 2/· (Free widl kit) 

e I ataaoe-6 translators and 2 dlod• 
l-11/._.. 

I ]I I lllj 

This is a top performance receiver covering full 
Medium and Long Waves and Trawler Band. 
Hlgh-srade approx. 3in. speaker makes listenins 
a pleasure. Push-pull output. Ferrite rod aerial. 
Many stations listed in one evening including 
Luxemboursloud and clear. Attractive case in 

.............. I lj 

coil 
Size 

p-ey with red grille. Size 6! x 4! x l!in. (Uses PP4 battery available 
anywhere.) CarryinsStrap I/- extra. 
Total cost of all 59/6 P. a P 
parts now only 3/6 

MELODY SIX 
e I ataa..-6 tranalaton and 2 dlod• 

Our latest completely portable transis~r 
radio covering Medium and Long Waves. 
Incorporates pro-tagged circuit board, 3in. 
heavy duty speaker. top arade transistors, 
volume control, tuning condenser, wave 
change slide switch, sensitive 6in. Ferrite 
rod aerial. Push-pull output. Wonderful 

reception of B. B. C. Home and Light, 208 and many Continental stations. 
Handsome leather-look pocket size case, only 6i x 3:l x 1 iin. approx. 
with gilt speaker grille and supplied with hand and shoulder straps. 
Total cost of all £3 9 6 P. a P. Parts Price Use Qnd ecrsy build 

lar10 speaker). 
anywhere.) 

coat of all 
now only 

e f etaaoe-7 tranelatora and 2 dlod• 

Coven Medium and Lon1 Waves and Traw
ler Band. The ideal radio for home, car, or 
can be fitted with carryina strap for outdoor 
use. Completely portabl-has built-in 
Ferrite rod aerial for wonderful reception. 
Special circuit incorporatin1 2 RF Staps, 
push-pull output, 3in. speaker (will drive 

Size 7! x Si x l!in. (Uses 9v battery, available 

P.a P. 
3/6 

Ports Price Use and ecrsy build 
plans 2/· (Free widl kit) parts now only • • 3/6 plans 2/· (Free widl kit) Q.l9.6 

BARGAIN 
CORNERI 
A.G. IILDIDIA'l'OB. To open.., DV Radloo from lilaiDL Aloo reob&rJH 
DV b&llerlea. Comple.., wlt.h leada for PP3 type b&l..,l'le~. Leado can be 
adapted lo oult other 9V battery lypeo. Only 17/l. P . .t P. 1/·. 

Cl&lftAL -..aPBOU. WUh lead, plug, owllched oocltel and ftttlna 
loolrncllono. Only 1/1. P . .t P. 1/·. 

IIIIA Yl DVft GILU'l'Jo• IIP&AEBIII. a ohm. SllghUy oolled bnt In 
perfecl workiDg order. 7'X 4'. Ooly 1/1. P . .t P. 2/6. 

IJI&LII PBOI'U. Beav)' magnet aaembly. Impedance 60 ohma. 
Only 1/1. P • .t P. 1/6. 

I'DIUTIIJIOD &DIAL. llledlwu Wave. 4'X /Jr". Only t/1. P • .t P.1/3. 

Collets side entrance 
!Grnnu Sltoe Sllop. 

!11111111-GD'. A veroMIIe BlpaiiDJ-... Son•ethlna no oonotnoclor ohonld ba wil-l· 
Thlolnpnlono devkle ,.... .. ..,. an audible llrnal t.hi'OIIIh !.he Andlo and R.P. riiii(IOI. With 
vel'llble ontpnl. Teleoooplo Probe. Pooket ol• ollm·lloe- .._.... 41 x 81 :<flu. 
Complete oet of puto wlt.h full 1ootract1on1. 1111. P • .t P.1/8. 

tV1VJt GBIIUII: DUIIftOII 'lWUL Cheekl pin ot R.P.- Audio Tranllolon. Aloo 
checkllor nolle level- dudo. All puto ready to ba-led lo aUraciiWIP'OY- wllh 
red lf(Jie, oomplele wlt.h Dial, Knobo, and 21" Speaker. Simple "-'blr 1Di1traet1on1 free 
w!Uuet ol pario. D/1. P • .t P. IJG. 
llltaW 'l'&aJIIIftOI& AUDIO AJift.II'DL Deolped w (live bllb quaiUy at low eool. 
Thlo onperb AmpUtler - 4 Traullok>n lnelndllll a opeclal power type operallu from a 
11 volt b&l..,ry. Variable Input bnpedonee. JlatohH dlreclly low 11 ..,._36 obniO 
Londapealler. Bpeelal pin 0011Uul •ireull ""n a11o rednee nolle w a miDlmnm. All puto 
lnclndiDg Tramloloro, Printed ~.,r<ull Roord, ew. tiJI. P. & P. 1/8. Eaoy blllld piano free 
wlt.h oell ol pario. u• X 4" 33 ohm opeaker. 11/l. P • .t P. 1/6; 

GILDO• P&IIDAaJLift 'I'1IJial. By• amot11 manalacturer. FnU JI.W. oovera,e. 
.llllted eoupiiDg ooll, ooolllalor ooll, ferrl.., olnp and olow motion tnnl111 with ..,._, etc. 
IoorlliJial-'edoariono. GIVBAWAYPRICBU/..; P • .tP.1/8, 

~ GOIIDIIIII"IIII Air ~ line qnllllly German - ..-IU. llow mollon 
drlve!if0.0006. Wlt.h ooolllalor seclloD. Only 1/-. P • .t P. 111. 

Ojlen 9-S p.m. Soeu,.,_ 9-IUO p.m. 

61a HIGH STREET. BEDFORD. Phone: 51367 
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BENEFITS ALL ROUND 
SOME hobbies are strictly individualistic pursuits providing 

mental and physical exercise to the participant ·alone. 
There are other hobbies which, while still in every respect 

' satisf,ring the individual's creative instincts, do also produce 
certam results which can be enjoyed or appreciated by other 
members of the family or circle of friends. These achieve
ments may be in the form of intangible services, or are more 
likely to appear as concrete examples of the hobbist's skill in 
devising and building some material article or equipment. 

We feel that amateur electronics is a hobby that is in many 
respects unique. Admittedly we are biased-nevertheless we 
believe the truth of this claim can be well demonstrated. 

Despite the somewhat mystical aura that, in popular 
imagination at least, surrounds this subject, electronics is 
certainly no "closed shop" or restricted preserve for "boffins". 
Some technical knowledge is a prerequisite obviously, but one 
can become actively involved in this absorbing and stimulating 
subject at various levels of technical proficiency. The most 
important requirement at the .outset is enthusiasm and 
interest. The special knowledge and skills are developed 
almost painlessly in the practice of the hobby. This of course 
is also perfectly true of many other amateur activities. 

Electronics is a subject capable of providing ample mental 
and intellectual stimulus. Indeed there are people to whom 
an unusual circuit diagram offers a greater challenge and more 
enjoyment in its solution than a crossword puzzle. However, 
we are chiefly concerned with those who translate abstract 
into reality. Here again modern methods of construction are 
most attractive to the amateur, who probably has very limited 
workshop facilities at his disposal. 

The growth of the electronics industry is phenomenal. The 
horizon is ever receding as fresh developments in materials, 
components, and circuit techniques are continually being made 
and new prospects thus opened up for further exploitation. 
In his humbler way, the amateur designer or builder reaps the 
benefits of this progress. He knows that his hobby is not 
likely to become static or bereft of new ideas. 

Now to our main argument. The individual constructor 
need not be-the sole beneficiary of this spare time activity, for 
the applications of electronic techniques know hardly any 
bounds. As is only right and proper, we offer some practical 
examples to support our argument that the electronics 
enthusiast need not be an introvert or self-centred character
but quite the opposite in actual fact. Among this month's 
constructional projects are four devices of relatively simple 
design, which perform worthwhile functions particularly 
appropriate to the domel;tic scene. Here then is just one 
attempt to demonstrate the general usefulness of applied 
(amateur built) electronics. 

In conclusion, a discreet hint. May we suggest that any 
husband or son who may have been guilty of devoting too 
much time to projects of strictly personal appeal, has now an 
opportunity to rehabilitate himself in the eyes of· the 
maternal side of the family? And, who knows, as a result of 
this ,perhaps a more tolerant view will then be taken in future 
of any unconventional work performed on the kitchen table. 

To work men! 
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I 
ELECTRONICS 

AND 
AUTOMATION 

IN THE 

PART ONE 

Reference to electronics, when speaking of the cinema, may perhaps sound 
strange to many, and automation more so. What electroni.cs are 
Involved, one may ask, in putting over a performance In a modern 
"super"? How does automation help? 

The first part of this article briefly relates how electronics have affected 
the cinema. lt describes the early forms of sound e.qulpment and pro· 
ceeds to the advent of automatic control. 

The second part will begin by outlining stereophonic and wide-screen 
equipment and end with a detailed description of the Cinemation system 
offully automatic control of a cinema. This system, the most advanced of 
its kind, was commissioned in July 1965, In the Twin-Odeon Theatre, 
Nottingham. 

To realise fully the progress made in the cinema and 
before we can consider the futuristic Cinemation 

equipment, it will be helpful briefly to review sound film 
since its inception. 

Some of us may remember the "village hall" cinema 
with its single, hand-driven projector and its jingling 
out-of-tune piano providing so-called background 
music. These "village halls" were the forerunners of 
luxury theatres, palaces of chrome, crystal and comfort, 
many housing a forty-piece orchestra and an electronic 
organ, both of which provided music for B.B.C. 
programmes. The production techniques of silent 
films kept pace with the progress of the "trade" and 
altogether most of the productions from the giant 
studios were of superlative quality, the illusion of "life" 
in the film was continually destroyed by printed sub
titles which conveyed the dialogue. 

That was the situation when, in 1926, Warner 
Brothers recorded sound on 16-inch discs, synchronised 
it to a film and showed the first Vitaphone sound film, 
Don Juan, to a selected trade audience. 
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THE FIRST "TALKIE" 
The excitement aroused in the trade was as nothing 

compared to the enthusiastic public welcome which 
greeted the first general release in the Warner Bros. 
theatre chain-Al Jolson's The Jazz Singer. Elsewhere, 
other exhibitors, hitherto scornful of the new "talking 
film", began to think; when The Jazz Singer was closely 
followed by The Singing Fool (perhaps Jolson's finest 
film), thought became swift action. Theatres were 
re-decorated, using sound-absorptive materials to cut 
down the reverberation essential to the orchestra. 
(Cross-phasing of reflected sound-waves causes distor
tion and possibly loss of volume.) "Operating boxes", 
hitherto housing two small projectors, one slide 
lantern, one "operator" and a "rewind-boy", became 
"projection suites" to house complicated projection and 
sound equipment (which we shall look at in a moment), 
together with a "chief projectionist", "second pro
jectionist", and an "apprentice". The trade took the 
matter quite seriously. 

Initial problems were complicated by .the rumour of 
optical recording on film; the rumour became fact 
when Fox Films introduced the Movietone system. 
Almost on the heels of The Singing Fool, Movietone 
News was born, to become the most popular newsreel 
of those days. Before we discuss "sound on film", 
however, let us look at the Vitaphone disc installation. 

SOUND FROM DISC 
In many small theatres, the "silent" projector was 

incorporated in the sound system, because the aspect 
ratio (4 x 3) of silent and disc-sound films was the same. 
Most concerns renewed the lot, and many projectionists, 
handling only disc recordings, wondered about a small 
shutter which vertically masked off part of the picture 
gate on the new head. They learned why, presently. 

The projector was mounted on a heavy base which 
carried a double-ended motor to drive at one end a 
gearbox coupled to the projector and, at the other, a 
gearbox to rotate a massive 16-inch turntable on which 
the disc was "played". These discs turned at 33 r.p.m., 
and were played "inside out" by electro-magnetic pick
ups ·using replaceable steel needles. The needle 
pressure was 5 oz. The pick-up output passed to a 
selector switch taking the output from either of two 
projectors, then to a common volume control, sync/non
sync switch, pre-amplifier, main amplifier, and to the 
hall speakers placed behind the screen. The plaster 
screen had given way to the "dishcloth", a multi-layer 
cotton sheet of fairly open weave to give good sound
transparency (but a poor light reflector; of this, more 
later). 

The amplifiers (typically, 500 watt output at very low 
distortion levels) were duplicated and could be cross
connected or paralleled, depending on audience 
conditions. (The larger the audience, the greater is the 
sound-absorption and the need for more output.) 
Audience variation required a telephorte (later simplified 
to a simple buzzer) between the hall and the projection 
room. The buzzer proved very amusing to perceptive 
small boys; however, the projectionist soon knew by the 
volume from the monitor speaker alongside him, and 
by the audience he dimly saw below, what was 
necessary. 

UNSYNCHRONISED MUSIC 
Not all the films were "talkies" in the early days. As 

the majority of orchestras had gone or were going, a 
means of providing music to accompany silent films was 

Kalee projector with Western £/ectrlc universal base. This 
Is the type of apparatus used for the first "talfde". The 
heavy 16-ln turntable and the electro-magnetic pick-up are 
at the right of the picture Immediately beneath the arc 
lamp housing. Copyright: Rank Organisation. 
introduced and colloquially called the "non-sync" since 
it provided unsynchronised music. Typical equipment 
comprised two 78 r.p.m. turntables each with an electro
magnetic pick-up (steel needles) and a dual control 
providing changeover and volume level. Its output 
passed through the sync/non-sync selector switch, 
·thence to the amplifier system. _Sophisticated versions 
had provision for pick-up placing and for automatic 
changeover between recordings (the first hint of auto
mation, perhaps?). 

Minor faults and troubles were frequent, to begin 
with. One must remember that a quite new technique of 
film presentation had to be learned by the projection 
staff, in addition to coping with mechanical troubles in 
the "settling-down" period of new gear. Synchronising 
sound to film was quite easy when lacing the film on the 
projector, but a rough-running projector could cause 
needle-jump which spoiled it; so also did damaged film 
cut from the reel, since one can't cut sound out of a disc 
recording. Also, one had to turn the disc over when 
setting up a new reel, Part 3 being the "flip" side of 
Part 1 ; forgetfulness caused havoc now and then! 

Sync after needle jump could be restored by the skill 
of knowledgeable projectionists, and the process barely 
noticed by the average audience. Lost film, however, 
had to be replaced by opaque pieces and-remember, 
some old projector heads were still in use-these 
patches were sometimes lengthy and numerous; 
audience reaction in "family" theatres was quite strong 
in such cases. 

"Wow" had to be avoided when the "talkie" became 
"all singing, all dancing", especially in theatres 
operating from "town power" or their own plant. The 
answer was provided by a tache-generator, directly 
coupled to the drive motor shaft. This generator 
provided an a.c. output which was amplified, rectified, 
and passed to the motor field to control motor speed. 
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At normal speed, the amplifier gave no output; any 
variation was self-cancelling. The constancy of these 
motors was remarkable, but now that the a.c. grid is 
universal, they are no longer required. 

The standard-groove, 16-inch disc gave way to an 
experimental micro-groove 12-inch disc in order to cope 
with longer film reels; these discs, in the hands of 
unskilled p~rsonnel, wore badly and intensified sync 
trouble. The trade, generally, was relieved when 
Warner Bros., Fox, and Western Electric eventually 
discarded discs altogether in favour of sound-on-film. 

ENTER SOUND-ON-FILM 
The "soundhead", for sound-on-film, was located on 

the base immediately below the projector. It carried a 
small, high-intensity "exciter'' lamp containing a 
horizontal filament whose light was focused by an 
optical system to form a strip of light, about 0·003 inch 
thick and 0·1 inch long, at one side of a film gate. The 
gate carried a similar slot through which the light could 
pass to a photo-electric cell, backed by a pre-amplifier. 
Output from the pre-amplifier passed to the projector 
selector switch, volume control, etc., as the disc output 
had done. The film which had passed through the 
projector was pulled by a sprocket through the sound 
gate, whence it reached the take-up spool. 

Sound, initially, was recorded by the Western 
Electric "variable-density" system in which a shutter, 
operated by modulation from amplifiers, allowed a fine 
strip of light to fall on sensitive film. Frequency 
depended upon the number of lines per centimetre,. 
amplitude upon the density of the line. In projection, 
the recording, which was printed on a 0·1 inch strip of 
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lation sequences 

the picture area adjacent to the sprocket holes and was 
several frames "ahead" of the relevant picture so as to 
achieve synchronism, passed over the slit in the sound 
gate and thus modulated. the light reaching the photo
cell. 

Life became much easier for the projectionist whose 
sync troubles were at an end. Other troubles arose, 
however. "Flutter", caused by the intermittent motion 
of part of the projector, was transmitted to the sound 
sprocket through the projector mecluinism: an effective 
answer was a sound sprocket mounted on a shaft 

Fir. 2. Layout of a typical cinema projection room, about 1935 
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carrying a heavy, spring-loaded flywheel. Noisy 
backgrounds, due to fingermarks on the sound track, 
were removed by cleaning the entire length of the 
programme (perhaps 15,000 feet of film), using carbon 
tetrachloride and special pads. Joints in film involved 
doubling the film thickness-and density-so causing 
"thuds" in sound until triangular black patches were 
painted over the joint to give a gradual cut-off and cut
on of the light falling on the photocell. 

Perhaps the biggest nuisance was failure of the 
accumulators used to light the exciter lamp; these 
might fail in the middle of a programme and cause a 
hurried changeover to the standby set. Some early 
versions of a. c. operated lamps caused hum modulation 
by temperature variation until an improved filament 
became available, then accumulators were discarded. 

PROJECTOR ARC LAMPS 
Another nuisance (which eventually proved to be a 

blessing in disguise) was the "dishcloth" screen, whose 
snowy whiteness, within a few days of the screen being 

"hung", became yellow with tobacco smoke. These 
screens were changed very frequently, but wear and tear 
made this a costly procedure. A partly successful 
solution was the introduction of the medium intensity, 
40-amperes arc lamp to replace the 15-ampercs affair 
of the silent day. 

A short description of a low-intensity arc lamp will 
help us appreciate the problems inherent in a high
intensity version. The lamp operates on a d.c. low
voltage high-current supply and uses a thin, negative 
carbon, opposing a much thicker positive carbon; the 
extra thickness is necessary because, in all arcs operating 
on d.c., it is the positive which produces an intensely 
brilliant tongue of flame, and burns up much faster in 
doing so. A parabolic mirror focuses the light on the 
projector gate, covering only sufficient area to illuminate 
evenly each frame passing the gate aperture. As the 
carbons burn away, they are manually kept about half 
an inch apart by operation of control knobs. Other 
controls re-position the carbons if they tend to burn 
unevenly, and cause unwanted colouring of the 
picture. 

In the medium-intensity arc based on the foregoing, 
new troubles arose. Carbons burned very rapidly and 
required constant attention; also, the tendency to burn 
unevenly and produce colouring was much greater. 
Heat, focused by the mirror, became so intense that the 
projected film buckled in the gate during the milli
seconds it remained stationary; continually sharp focus 
was practically impossible in these conditions. 

AUTOMATED ARC 
Much thought was given to these problems, added to 

by the advent of Technico/or. Eventually, two solutions 
were found which combined in producing one of .the 
greatest advances since the arrival of sound. One was a 
perforated rubber screen, surfaced with powdered glass 
which gave it a reflecting power far beyond that of the 
''dishcloth"; also, the new screen was as sound
transparent as the "dishcloth", perhaps more so. The 
second was automation of the arc lamp. The arc was 
manually "struck" and initially adjusted, but thereafter 
was controlled by a motor, itself controlled by the 
voltage drop across the arc. This voltage drop, as the 
arc gap widened, caused the motor to speed up and 
close the gap to the preset width, thus maintaining a 
light constancy which the projectionist could not 
manually equal. Another small motor (sometimes the 
arc-feed motor) rotated the "positive" as it burned and 
thus prevented unevenness of lighting. 

Further study of the arc led to magnetic control of the 
flame (which is, in fact, an electric current possessing a 

fir. J. Outline of typical 
sound head. 

magnetic field). An electro-magnet, powered by the 
arc current and positioned near the carbons repelled the 
magnetic effect of the flame, thereby concentrating the 
flame into a ball which permitted much improved 
focusing, and assisted the carbon-rotator to obtain even 
burning. Heat in the gate was reduced by air-blowers 
directed at the aperture, and in some experimental 
lamps, by passing the arc light through a water screen
a hollow glass disc through which chilled water flowed 
continuously. (Recent semi-manual lamps now use, in 
addition to the foregoing, a dichroic heat-transparent 
mirror which, although reflecting light with high 
efficiency, is a very poor reflector of heat.) 

HIGH INTENSITY XENON LAMP 
The demand for higher powers has risen steadily and 

resulted in the I 00-amperes, fully automated lamp. 
One starter button and extinguisher for standby or 
emergency use are provided, but the arc can be struck 
by remote control. Thereafter, all adjustments are 
motor-controlled; the arc mechanism itself is now 
water-cooled and air-blown. A serious competitor has 
also arrived in the Xenon lamp which produces a high
intensity light from an arc contained in an evacuated 
bulb. The life of the bulb is in the region of 300 hours, 
and its generated heat is much lower than that from a 
carbon arc. The lamp is readily automated. So far, 
widespread adoption of the Xenon lamp in the larger 
theatres has been delayed while development of very 
high-powered Xenons proceeds. To be continued. 
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PART TWO 

THIS month's series of "Bonanza Board" projects 
follows similar lines to those published last month. 

For readers who did not see last month's PRACTICAL 
ELECTRONICS, let us briefly go over some of the salient 
features of this interesting exercise. 

BASIC THEME 
Each of the "Bonanza Board" projects described 

uses a basic theme on which is built a number of 
different circuits. One common pattern of printed 
circuit board is used for each, with link wires added as 
required (see Fig. 1). The pattern of this board will be 
found at t11e beginning of each "Bonanza Board" 
article, together with a code number relating to each 
project. The complete list of projects will be found at 
the foot of this page. 

It is, of course, helpful to the reader to refer back to 
last month's issue, to familiarise himself with the 
techniques involved in producing the basic printed 
circuit board, which incidentally is only 2in square. 
This board is reproduced (right) so that readers can 
make a fresh start if they wish. 

PRINTED CIRCUIT BOARD 
A printed circuit kit can be obtained from one of the 

many component stockists advertising in this journal; 
the board and chemicals are usually supplied in the kit. 
Full constructional step-by-step details with photo· 
graphs were published last month in the article "Printed 
Circuit Techniques". 

It should be stressed again that the chemicals can be 
harmful to the skin; rubber gloves should be worn. It 
can be dangerous to the eyes; wear goggles if possible. 

If each board is made with the same pattern of 
copper, it is a simple matter to alter the components of 
one circujt to make another. Soldering the com
ponents on the board is a simple operation if a hot iron 
is used and is only allowed to remain in contact with the 
copper and component wires for long enough to make 
good electrical joints. Use a heat shunt wherever 
possible (a pair of pliers will do) especially on transistors 
and diodes. 

Last month's projects included a Pre-amplifier and 
Treble Booster, a Driver Amplifier, an A.M. Radio 
Tuner, and a Guitar Practice Adaptor. 
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LINK A 

Fig. I. Pattern of the printed circuit board with the 
positions of the four link wires 

Look 
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BB& 
887 

188 
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for these projects: 
THIS MONTH 
Wide Range Harmonic Oscillator 

and Metronome, page 25 I 

Bistable Trigger Circuit, page 253 

Regenerative Coincidence 
Detector, page 2~2 

Ultrasonic Sawtooth Oscillator, 
page 283 

Envelope Amplifier, page -296 

Guitar Sound Effects Unit, 
'· · page 254 
Audjo Power Booster, page 284 
Vocal Sound Effects Unit, 

page 299 



885 

WIDE RANGE HARMONIC 
OSCillATOR and METRONOME 

THIS circuit will generate harmonics which will cover 
the entire audible frequency range. The presence of 

such harmonics will l?e found in two basic waveforms: 
the sawtooth waveform contains even harmonics; the 
square wave or pulse contains odd harmonics. The 
frequency of each waveform is, in fact, the fundamental 
frequency relating to these harmonics: 

The oscillator is suitable for providing musical tones 
and sound effects. The output from either SKI or SK2 
can be amplified by connecting to. SKI of the "Simple 
Pre-amplifier" described in last month's issue. The 
circuit is shown in Fig. I. It is recommended that high 
stability type resistors should be used for R2, R3, and 
R4, although ordinary 10 per cent carbon resistors will 
give an adequate performance. 

MAKE 
The layout of components is shown in Fig. 2; link 

wires are used at positions B, C, and D. Most of the 
components are mounted on the printed circuit board, 
but the potentiorneter VRI is mounted on a suitable 
sized housing and connected to the base of TR I and .. 

Fir. I Circuit dlarram showlnr "output 1-" (sowtooth 
wayeform) and_ "output 2" (pulse waveform). The com
ponents Inside the dotted line are mounted on the printed 
circuit board 

emitter of TR2 by short flexible wires. The wiper 
(centre tag) and only one of the outer tags of VRI are 
used. Similar sockets SKI and SK2 are·mounted on 
the box and connected to RI and R6 respectively by 
short lengths of screened wire or coaxial cable. 

CHECK 
When the unit is completed and the wiring checked, 

VR I should initially be set to maximum. Monitor 
each of the outputs by connecting a crystal earpiece or 
oscilloscope to SKI, then SK2. 

Connect the battery BY I and listen for a low pitched 
buzz in the earpiece or appropriate waveform (as shown 
in Fig. I) on the oscilloscope.· Slowly rotate the 
spindle of VR I ; the pitch of the tone should change 
according to the setting of VR I. If this change in • 
pitch does not take place check the connections to VR I. 

USE 
The sawtooth output is the most suitable for sound 

effects, being a little less harsh than the pulse output. 
contin11ed on page 261 

TO BY1-vt 

- TO BY1 +ve 

TO VR1 
Fir. 2. L-ayout of components on the printed circuit 
board. Notice the 1/nlc wires at 8, C, and D. VRI Is not 
mounted on the board 
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THIS is this eighth of a series of short articles illustrating some of the many uses of neon 
lamps. The neons employed are all miniature wire-ended types as shown above. 

Two examples which are ideally suited to these applications are those supplied by 
Radiospares (striking voltage 65 volts), and the Hivac type 3L general purpose neons. The 
latter type requires a striking voltage of 80 volts and maintaining voltage of 60 volts. 

Some neon indicators have a resistor wired in series with one of the neon wires to make 
them suitable for mains voltages. These would normally be unsuitable for the circuits 
described unless the resistor is removed or short-circuited. 

lfiGHJI MULTI-PURPOSE TEST UNIT 

THIS SIMPLE unit was primarily devised as a €apacitor 
tester. A batch of capacitors was needed for an 

application that required low leakage. With this circuit 
a leakage having an equivalent resistance of 40 
rnegohms causes the 'neon to glow faintly, whilst higher 
leakages (lower resistances) cause the neon to glow 
correspondingly brighter. Capacitors over the range 
of O·OOlpF to lpF were tested and the really good ones 
caused the neon to flash onee when connected. 

The circuit may also be used for insulation testing. 
The intensity of the neon's glow will give a rough \dea of 
the degree of insulation: the better the insulation the 
fainter the glow and vice versa. A few comparison 
checks using known values of resistance will serve as a 
means of checking the actual value. 

So far the tests have only needed the simplest' of circuits: 
a neon, a battery and a resistor, in series with the com
ponent to be tested. However, the addition of a single
pole 4-way switch, a resistor and two capacitors extends 
its use considerably. The functions of the four switch 
positions are: 

1. Audio Oscillator. 
2. Capacitor and Insulation Tester. 
3. Mains Tester. 
4. 65V Neon (direct connection). 

The audio oscillator is useful for fault finding in audio 
circuits. The frequency may be varied by either 
changing the value of the capacitor Cl across the neon. 
or by inserting a resistor across the test leads, which 
otherwise should be shorted together to form one 
oscillator output lead. 

Switch position 3 connects the neon in series with a 
limiting resistor R2 and provides a simple method of 
identifying the "live" mains lead, or whether an a.c./d.c. 
radio chassis has been connected properly. The chassis 
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NEON 

RZ 
ZZOktl. 

should not be connected to the mains "live" lead. Do 
ensure however that the test leads and prods are well 
insulated to a void shocks. The neon will light when 
connected between "line" and "earth" but not between 
neutral and earth. 

Switch position 4 isolates the neon from d.c. via C2, 
except for the small charge left in Cl. The neon can 
therefore be connected to any external circuit. 
Remember, however that it strikes at about 60--70 volts 
and this potential should not be exceeded without a 
limiting resistor in series. 



liSTABlE TRI&&ER CIRCUIT 

BB& 
low POWER trigger circuits hold a well deserved 

position as one of the most useful types of "building 
block" in modern electronics, especially in pulse coded 
transmission techniques. 

COMPONENTS 
Resistors 

RI 330!l 
R2 3·3k!l 

• • • 

All I 0% ! watt carbon 

Potentiometer 

R3 2-lk!l 
M lk!l 

VRI 20k!l linear carbon or wire wound 

Capacitors 
C I .o!OI'F elect. 12V 
C2 I oo,.F elect. I SV 
Cl IOO,.F elect. ISV 

Transistors 
TRI MATIOI} . . 
TR2 MATI20 (Smclalr) 

Battery 
BYI 9 volt light duty 

Miscellaneous 
Printed circuit board (see text) 
Battery connectors (if required) 
P.V.C. covered wire 

r----------------~ 

I 

I 
I 
I 

I 

I 
I 
I 
I 
I 

C3 I 
100f1F I 

~put 
I 
I 

~---------------~ 

-9V 

T 
BY1 I 

I 

-'-

Fig. I. Circuit diarram of the blstable trlrrer. No Input and 
output sockets are necessary. ~11 components within the 
dotted line area are mounted on the printed circuit board 

TRIGGER CIRCUIT 
Although this particular circuit has little use on its 

own, this article shows the· construction of the individual 
UJlit, which will be incorporated in the "Guitar Sound 
Effects Unit" described later. Fig. 1 shows the circuit 
diagram of a simplified trigger circuit or bistable 
amplifier. It is built on the same pattern of printed 
circuit board as in all the other "Bonanza Board" 
projects. A full size drawing of the copper pattern is 
shown on page 250. 

The layout of components is shown in Fig. 2; links 
A and C are used; The potentiometer VRl is not 
mounted on the board but,. since the unit is to be built 
into a larger box later, the leads to VRl can be soldered 
as shoV~-n in Fig. 2. Each wire can be left about 6in 
long and connected to VRl later. Similarly the output 
and input leads should be left for subsequent connection 
to another units. 

TO BY1-vt 

Fig. 2. Layout of components on the printed circuit board. 
Notice the link wires at A and C 
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GUIIAR SOUND EFFECIS UHII 
· THE sound effects unit described in this article is made 

up from a combination of two "Bonanza Boards" 
with additional switching and a filter circuit. It can be 
used with melody lines, where only one note is played at 
a time. An organ-like tone can be produced; if a 
tremolo arm or vibrato . unit is incorporated with the 
guitar and power amplifier these effects may be made to 
fluctuate in pitch. The sound effects unit has been 
designed to offer three effects or changes of "sound" by 
using a switch. 

(a) pre-amplifier for extra gain. 
(b) treble booster for extra "tops". 
(c) "fracturedl' sound. 
A well known "pop" guitar group produces a sound 

similar to that made by this guitar sound effects unit, 
although the method of producing this sound is not 
exactly the same. By introducing a degree of inter
modulation and "switching noise" this unit will 
produce a "fractured" sound. There is no need to use 
any other special equipment apart from an electric 
guitar and guitar amplifier. 

The basis of the device described here is the simplified 
trigger circuit, which converts the guitar signals to 
square waves. The filter circuit removes some un
wanted harmonics, although interesting effects can be 
obtained if this is replaced by a 270 kilohm resistor 
connected across the output of the trigger circuit. 

The basic idea is open to amendment or elaboration, 
by extending the switching to cover further com
binations of the pre-amplifier and treble booster with 
the trigger circuit, and variations on the filter unit 
described later. 

Each switched channel has its own volume control 
(VR1, VR2, or VR3) with a master to control the 
whole output (Fig. 1). Thus each channel can be 
quickly set up, before being switched into use, without 
upsetting the other two. 

MODIFY BBI 
The guitar pick-up is connected to the input of the 

"Pre-amplifier and Treble Booster" unit described in 
BBl last month. Both outputs of this unit are used as 
shown in Fig. 1. The modification to the emitter 

circuit of TR2 can be carried out (according to last 
month's article) if selective stepped treble boost is. 
required; otherwise the plain pre-amplifier can be used. 
In' the latter case C4 should be changed to 10pF; 
"output 2" is connected to a 100pF capacitor C4g via a 
switch S 1 b as shown in the diagram of the sound effects 
unit (Fig. 1 below). This will provide a simple treble 
boost of only one fixed amount when S 1 is operated. 
VR1 on BB1 can be omitted if desired as can SK2, SK3, 
and BYl. 

TRIGGER AND FILTER 
There is no modification necessary to the trigger 

circuit, which is described on page 253 of this issue. 
However, the wiring of its flying leads should be 
carried out according to Fig. 1 below. 

The filter unit is a simple passive circuit which need 
not be built up on a board as the components can be 
self-$upporting. However, component board assembly 
is neater and facilitates changing the components for 
different values. The circuit diagram of the:: filter unit 
is shown in Fig. 1 and is a basic treble cut circuit. 
Fig. 2 shows how the filter can be assembled on a small 
piece of laminated wiring board (Veroboard). The 
copper strips run horizontally; no breaks need be 
made in these strips. The filter is used to "kill" 
unwanted harmonics. 

~-~~;~'~flfi~ 0 0'" ~'0 o o:l:Joo 

;~h~;~~~;·.?.;~: .. ~.i ~ . 0 9 '~ 0 

Fig. 2. Layout of t"e filter components 
on a piece of Veroboard. The copper 
strips run horizontally. No breaks are 
necessary 

BB1 PRE-AHPLIFIER (SEE TEXT) BB6 TRIGGER CIRCUIT 

51 .0 "FRACTURED" SOUND 
~ 0 TREBLE BOOST 

0 STRAIGHT AMPLIFIER 

Fig. I. Complete circuit of the guitar sound 
effects unit using a modified 881 and 886 
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LAFA YETTE HA-63 
COMMUNICATION 
RECEIVER 

7 valves plus Rectlfter. 4 Band&. 660 kc/s-
311f.c/s. "8" Meter-BFO--ANL-Band .. 
spread Tuning. 200/260 v. A.C. Brand 
New 14 GDI. Ca.rr. Paid. 

LAFAYETTE HA-130 AMATEUR 
COMMUNICATIONS RECEIVER 
Supersedes model HE-30. 8 valves + recttfi.er. 
Continuous coverage on .f. ba.nda. 660 Kc/1-
30 Mc/s. Incorporate& 1 RF & 2 IF stages, Q 
Multiplier, B.F.O., ANL, "S" meter, Electrical 
band8pread, .Aerial trimmer, etc. Supplied brand 
new and guaranteed. 183. S.A.E. for full detail&. 
Also available in eemi Kit Form. 15 IDJ. 

MAIN LONDON AGENTS 

FOR CODAR EQUIPMENT 

CR70A. Communication 
Receiver . , ............ , , !18 10 0 

PR30 Preselector . . . . . . . . . . 15 10 0 
RQ.IO" Q" Multiplier . . . . . • 18 1& 0 
A.T.6AmateurTX ........ !1810 0 

P01tage extra. 
Full details on request. 

108-136 Mcfs. High selectivity and 
eensl.tlvity. Incorporate. 2 RF stagee 
including 6CW4 Nuvlstor, 8 tubes for 
ll.tube performance, 10lid etate power 
eupply, adjustable squelch control, slide 
rule dial, built in 41n. speaker and front 
panel phone jack. 2201240V. A.C. 
Supplied brand new and guara.nteed. 
119.7.8. Carr. 10/o. 

SINCLAIR TRANSISTOR AMPLIFIERS 
Z12 Amplifier 89/8; Power Pack 54/-: XIO Amplifier Built 
18.18.8, Ktt 11.18.8; XIO Power Pack M/-: X20 AmpiiHer 
Built 19.18.1. Kit 17.18.1. X20 Power Pack i4.19.8. 
Miero FM Radio Kit 15.19.1. Micro 6, 68/1: TR750 amp 
Kit 39/8; Micro amp 28/8; Micro InJectlon27/8. Post Paid. 

TRANSISTORISED 
TWO-WAY 
TELEPHONE 
INTERCOM. 
Operative over amazingly 
long distances. Separate 
call and press to talk 
buttons, 2-wlre connection. 
1000'11 of applications. 
Beautifully ftnlshed in 
ebony. Supplied complete 
with batterlea and wall 
bra.cketa. 
18.10.0. pair. P. & P. 316. 

MAGNAVOX 363 TAPE DECKS 
New 3-speed tape deck, supersedes old 
Collaro studio deck. 2~track 110.10.0. 
4~track 118.10.0. Carr. Paid. 

CHAMOIS PADDED M/C 
HEADPHONES 

Canatilan noise exclutling type. Complete 
with M/C mlcropbonl'8. New :tnd hoxecl. 
261·: P. & P. 316. 

CAMBRIDGE UNIPIVOT 
GAL VOS 

.50~0·50 Mlcroamp 79/8. P. & P. 4/li. 

AMERICAN TAPE 
First grade quality Amerlcnn tapes. 
Brand new nnd guaranteed. JJis<'ounh! 
for quantities. 
3in., 225ft. L.P. acetate . . . . 4/-
3iln., 600ft. T.P. mylar , . l0/-
51n., (i00ft. std. plastic 8/8 
:Sin., 900ft. L.P. acetate . 10/• 
liin., !,200ft. D.P. mylar... 15/" 
liin.,I.800ft. T.P. mylar . . . . ... ,35/-
5tin., 1,200rt. L.P. acetate . . 12/8 
5fin .. 1,800ft. D.P. mylar . . 22!8 
6fio. 2,400ft. T.P. mylar .......... 46!-
7io., 1,200ft. std. myJar . . ....... 1.2/8 
7in., 1,800ft. L.P. acetate .. 16/· 
7Jn., !,800ft. L.P. mylar. . .. 20/-
7in., 2,400ft. D.P. mylar . . . .... 26/-
7in .. 3,600ft. T.P. mylar .......... 68/8 
Postage 2}~. Over £3 post paid. 

CALLERS WELCOME I 

i i 1-WAY RADIOS 
Superb quality. Com~ 
plete with all accessories 
and fully guaranteed. 

~ Transietor 17.19.8 pr. 
4 Tra.miator 11 IDI· pr. 
9 Tmmlator 122.10.0 pr. 
10 Translator 28 gu. pr. 

Post extra. (S.A.E. for 
run details). 
Theae cmanol be opernled 
in U.K. 

VOLTAGE 
STABILIZER 
TRANSFORMERS 
Input 80-120v. 
and 160-240v. 
Constant output 
llOv. or 240v., 
260 watts. Brand 
New Guaranteed. 
110.10.0. Carr. 
716. 

VARIABLE VOLTAGE 
TRANSFORMERS 

Brand New Guaranteed 
-FullyShrouded. Input 
230v • .50/60 c/s. Output 
Q-260 Volts. 
1 Amp. . . . . . 14.10.0 
2.5 Alllp . . . . 16.17,8 
5 Amp . . . . . • 19.0.0 
8 Amp . . . . . . 113.10.0 
10 Amp . . . . . . 117.0.0 
12 Amp . . . . . . 118.10.0 
20 Amp ..... , 131.10.0 
2.6 Amp Portable
Metal Case with Meter~ 
F.....,, etc. 1811718. 

SILICON RECTIFIERS 
200 v. P .1. V. 200mA. . . . . . . . . . . . . • . 2,11 
400 v. P.I. V. 3 amp. . • . . . . • . . . . • . . 718 
1,000 v. P.I.V. 660 mA ............ 118 
BOO v. P.I.v. ooomA ............... 5/8 
800 v. P.I.V. 6 amp ...•.....•....• 7{8 
400 v. P.I.V. 500mA •.............. 318 
70 v. P.I.V. 1 amp •............... - 3{8 
150 v. P.I.V. 166m.A ............... 1/-
Diecounts for quantities. Poet extra. 

I 
TEST EQUIPMENT 
PORTABLE OSCILLOSCOPE CT.51 
A compact (9" X 8'X 16l"") general purpose 'scope. T/B 
10 cjs~40 kC/1. Band width 11tlc/e. Senaltivity 40MV/CM. 
Mullard DG 7/6 21'"' CRT. For operation on 200/260 v. 
A.C. Supplied complete with metal transit case, strap, 
teat leads, and vlaor hood. Brand new and guaranteed. 
12:1.10.0. Ca.rr. 10/·. Supplied complete with lnstructlom. 

ERSKINE TYPE ll DOUBLE 
BEAM OSCILLOSCOPE 
Time base 2 c/&•760 kc/a. Ca.librators at 
100 kc/s and 1 Mc/8. Bepara.te Yl and Y2 
ampllHers up to :S.6 Mcjs. Operation 
110/230 volt A.C. Supplied In perfect 
workJng order. 1'17/10/-. Carriage 20/-. 

TE-20 RF SIGNAL GENERATOR 
Accurate wide range signal 
generator covering 120 kc/lt.·260 
Me/a on 6 bands. Directly 
calibrated. Variable R.F. 
attenuator, Operation 200/240 
v. A.C. Brand new with In· 
structlons, 112.10.0. P. & P. 
716. 

S.A.E. for detail8. 

LAFAYETTE NUVISTOR 
LAFAYETTE TE~ 
RESISTANCE CAPA- GRID DIP METER 

CITY ANAL YZER 
2 PF-2,000 MFD. 2 obme-
200 Megohms. Also checks 

Compact true one hand operation. 
Frequency range 1.7·180 Mcfs. 230v. 
AC operation. Supplied complete 

with all coils and instructions. 112.10.0. impedance. twos ratio, 
insulation 200/260v. A.C. Carr. 5j.. 
Brand New IU. Carr. 7/6. 

501-lA . . . . . . . 32/6 
IOOJ.tA ...... 119;8 
200/,LA ...... 2718 
500J.tA ...... l!ai-
60·0·50J.tA . . 11918 

CLEAR PLASTIC PANEL METERS 
First gralle quality. Moving Coil panel meters, available 
ex-stock. 8.A.E. for illustrated leaflet. Discounts for 
quantity. Available 11s follows: Type MR. 38P. J 21/32ln. 
square fronts. 

lOO·O·lOOJ.tA 27/6 200mA. 2218 IOOV D.C ... 2218 
500·0·500J.tA . 2216 :!OOrnA. 2218 I50V D.C ... 22/8 
l·O·lmA . . . 2216 500mA. 22/8 :!OOV D.C ... 2218 
lmA.... 22/8 750mA. . . . . 22/8 500V D.C ... 82/8 
2mA.... 2216 lA D.C ..... 2218 760V D.C ... 2218 
5mA. . . . 22/8 2A D.C. . 22/8 J5V A.C. . . . 2218 
IOrnA...... 2218 5A D.C. 2218 50V A.G .... 2218 
20mA........ 22/8 :~V D.C. . 22/8 150V A.C •.. 22!8 
50mA. 2218 JOY D.C. 2216 :!OOV A. C. . . 22 18 
IOOmA.... 22!6 "20V D.C. 22/8 OOOV A.C ... 22i8 
I50mA ....... 22/8 i;OV D.C.. 22/8 "B"MeterlmAZ9/6 

POST EXTRA I..arger sizes available-send for lists. 

NOMBREX EQUIPMENT 

Transistorised Audio Generator 10·100,000 c/8. 
Sine or square wave. 116.15.0. 
Transistorised Signal Generator 150 kcjs. 
:!50 Mcls. £9.10.0. 
Transistorised resistance capacity bridge 10. 
I 00 Meg(l, I pf.lOOJ.tF. 18.6.0. 
Tra.nalstorlsed Inductlori bridge l~-LN·100H. 
118. Mains operated Translator power supply 
unit, output 1·15v. up to 100 mA. 18.10.0. 
All above post paid with battery. 

~~--~-----·----,...... ...... T;.s-""76"l=o"',oo=o-.o ... =p.=v • ....,P=u .... s""H....-
TE-SI NEW ~ BUTTON MULTI-TESTER 
10,0000/VOLT Simple operation, 
MULTIMETER D.C. volts up to 

o I 6 I 60 I 120 I . . 1,000 v. A.C. volts 

~-r:raoYiio/3001 ~~~-· ,··. . up to 1,000 V. 600 1 3,000V. D.C. _ Rel!listance Up to 
~-6~~-1 12 I 300 10 rnegobm. Current 

of 60K J 6 Meg. !l up to 2.50 mA. 
85{ .... P. & P. 2/6. Decibels -20 to 

MODEL PV-58 VALVE 
VOLTMETER 
11 meg. input. 7 D.C. 
volt ranges. 1.~· 
1,600 v. 7 A.C. volt 
ranges 1.6~1,600 v. 
4-,000 Peak to Peak. 
Resistance .2 ohm to 
1,000 megohm. Deci· 
bels -IOdb to+ 66db. 
SuppUed brand new 
with imtructlons. 
leads and probe. 
11!1101-. P. & P. 316. 

+ 36 db. 16.6.0. 
P. & P. 21·. 

MODEL 600. 30,000 
o.p.v. 01.01112.61101 
261100126016001 
l,OOOv. D.C. 
o I 2.6 I 10 I 25 I 
100 I 260 I 6001 
l,OOOv. A.C. 
Ol60f.lAI51501 
600mA. 12 amp. 
D.C. 
0 I60K 16 Joleg.l60. 
Meg 0. 1811718 
Poet Paid. 
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TYOAK FRET (Contem. pat.), 12 x 121n. 
2/-: 12 1~iu. 3/-: 12 ·, 24in. 4/•, etc. 
Eli:PAIIDED AIIODISED IIBTAL-Attrnc· 
tin gilt finish iiu. ~in. dlo.moDll mesh 
4/8 sq. ft. Multiplt's of tiin. cut. Mnx. alze 
4ft. 3ft., 47{8 )Jlus cnrr. 
BOIIDACOUST Speaker Cabiael Acouolic 
Waddiar (liu. thick approx.) 18Jn. 1Thle, 
:my length t·ut, 8/- yl!. 

Volume Coa&rolt 5K·2 Mcg. ohms, 31n. 
:-l.pimlles, Mor~:mit(' Midget Type liln. dlnm. 
t:u:\r. 1 :rear, LOO or LIS ratiosleu S\v, 8/•, 
BP. Hw. 4/8. Twin ~tereo leaa Sw. 7/8. 
100 K. to 2 M/ohms with VP. S,.;, 8/8. 

WAVECHAifGE SWITCHES. 1 p. 12·w,.y, 
2 p. 2·way, :! l'· l)·way, 3 p. 4·wny, 4 p. 
2·\\ar. 4 p. :J-\\a~·. lung spindle, 3/8 ea. 

EIIAIIELLED COPPER WIBE-IIb. reels 
l41.!"·20~or, 3/-; 2'.!g·2M~, 8.18; 30g·34g, 4,'3; 
:Mg·3Mu-, 4/8~ :1!1~·40~, 6/•, etc. 
TllflfED COPPER WIRE. lti·22g. 4."• jib. 
EBSIIf MULTICOBE SOLDER, 60;40 4d. 
per yard. ('•trtow~ 6d, 1/•. 2/8, etc. 

New 
Boxed VALVES Barga~:~~~.'';,~ 

8/6 PCL83 1016 
1216 PCL84 101· 
1216 PCL85 1116 

71• PL36 10/6 
9/• PLSl 9/6 
81- PLB:l 8/• 
7/- I'Y33 10/6 
9,18 l'YM2 7/-
81· I "25 10;8 
8/- I'L.'~4 8:-

CO-AX 80 ohm CABLE 
High gratle low losM Cellular :\ir f.lpa(·t·d 
l'olytht"ne- !in. di:uu. ~traTHied Cowl. 

Now only 6d. yard 
BARGAIII PRICES· SPECIAL LEIIGTHS 
20 yds. 9/- carr. 2/·; 40 yds. 17/&carr. :lj·; 
60 yds. 25/- c:\rr, 3/ti; t'o:t~. J'lugM 1/-; 
~ockets 1/-; l'oupler!l 1/3. 

7 VALVE AMfFM RADIOGRAM CHASSIS 
New 1965 Model Now Available 

Three Waveband and Valves ECC85, ECHSI. 
Switched Gram positions. EF89, EABCSO. Ell~'! 
Med. 200-550m. Long 1,000- EMS!, EZSO 
2,000m. VHF/FM 88-95 Mc/s. 
Philips Continental Tuning 
insert with permeability 
tninf on FM and combined 
AM FM IF transformers. -460 
kc/s and 10.7 Mc/s. Dust core 
tuning all coils. Latest circuitry 
including AVC and Neg. Feed· 
back. 3 watt output. Sensi
tivity and reproduction of a 
very high standard. Chassis 
size I lf' Y 6f". Height 7t"'. 

Alianed 
and tested Corr. & 

~::~y for £13.19.6 Ins. l/6 

Edge illuminated glass dial If r X 3f'. Vert. pointer. Horiz. 
station names. Gold on brown background. A.C. 200/250V 
operation. Magic-eye tuning. Circuit diag. now available. 
Comp. with Tape, 0/P socket, ext. spk'r and P/U sockeu and 
indoor FM aerial, and -4 knobs- walnut or ivory to choice. 30 
P.M. Speaker only required. Recommended Quality Speakers 
10" Elac. 27/6. IH" x 8" E.M.I. Fidelity, 37/6. 12' R.A. with 
cone. Tweeter, 42/6. Carr. 2/6. 

L.P. RECORDING TAPE BARGAIN 
OFF£R! By leading British manufocturers-

PROFESSIONAL GRADE 
-DOUBLE-SIDED ~""sp•E•C•IA•L-O•FF•E""a-,.•.•,•".•"•"•·,. 
(each side coated) Sf"' reels only tape 150', 3/8; :r L.P. 225'. 

Special Price Offer 1<;;~:~.)' 20/- ~::: ~J9; ... ;':..':i';,}"""· u ''· ·' 
Ideal for the experimenter who wants to TAPE REELS ~futrM. Murplns 
record both sides, and a good L.P. Tape for 4"', 2!3: 52"', 2/·: 5", 2,1-; :r. 
the enthusiast who wishes to record single 1/3; l'l:tstit'H spool nmtaiucrs, 
side only. 5"', 1(8; f>f\ 2,'-; 7", 2/3. 

Speaken P.M.-- :i ohrmt 2r J<;.M.T. 15/8. (;ondmall8 3,~ 
18'8. 5" Hol;~ 15/8. ll"' Elat~ 18/8. 7" 4" Uoodltl;tns 

, 15/8. ,~ Rol:~ 18/8. 10" H. A. 25/·. 
W tY (:oodmans 22/8. E.M.I. ('erautit: 
~agnet 37/8. T'tlet.•ter 22/8. Jack Pluga, 
:-lfan~br•l 'l~~ lL:ranic Type, 2/8. ~krt'l'ned ditto, 
3/3. ~iuiature 8l"r. 1!'', 2/3, Hub·UJin. 113. 

TRANSISTOR COMPONENTS 
Midget I.F.'s-465 Kc/s-}\ in. Jiam. first, 

Hccond or tbirtl .. , ............. , ... 1/8 
O~JC. Coil M. & L.W. 1\in. tll:uu ........ I/• 
Midget Driver Trans. !1:1.......... G/• 
Mi~lget Output Trans. Push· Pull 

3 ohrns . . . . . . . . . . . . . . . . . . . . . . . . . . 8/• 
Elect. Coodeoten-MhJgct Type l mfd.·OO 
mfd. ea.1/8, lOO mtd. 2/-, 12\". 
Coodeo.en 160 V. workiar: .01 mfd., .~ 
mfd., .0:1 mfd., .04 mtg. 9d,; .05 mtd., 
. l mfd., 1/-: .25 mftl.,l/3; .6 mfd.,l/8, etc. 
Midret Tanior Coaclen.en. J. n. "00" 208 

-!;~~m;~~~1.P~;.~(8i0g~t~.o ~~~~~~. t~i~~~~~le1~~~t~~~ 
10/8. :166pF single 7/8. 

Condensen-Hil\"f'r Mica. .~11 values 2pF to 
l,OOOpl<', 8d. each. Dlttos Ceraflllcs 84. Tub, 
450V T.C.C. etc. 0.001 ml<'d to 0.01 nod 
0./1 3UOV. 9d, 0.0·0.1/MOV.,1/•. 0.25 Hunt, 
1/8. 0.25 T.U.C. 1/9, ef.c., etc. Clote Tol. 
S/MJ.cu-10% 5pP·500pJ<'. Sd. 600·6,000fr', 
1/-. 1 ",, 2pl<'·lOOpF', 94. 10UpF·500p}', lld. 
575plo'·5,000plo', 1/CI. Reliltorl-}'ull Range 
10 ohms·lO meg. ohms 20% land ~w. Id., 
lW, Id. (Midget type modern rating) 
IW, 8d,, 2W, 9cl. Hi-Stab. 5% iW, ~W. 8d. 
(lOOobrue·lmeg.). Other\·alut•s9d.l% }W, 
1/8, etc., etc. 

TRIIIIIERS, Ceramic (Compreesion T~·pe)
:~OpF, 50pl-', 70pl<'. 8d.; 100 pl<', 150pl<', l/1: 
250pl<', 1/8: HOOpP, 1/9. 
PHILIPS. Bee Bin TJpea (t·onc. air sp:~ced) 
-2·8pl<',l/-; 3·30p}',l/-. 
KlfOBS--~Modern Continental types. Brown 
nr hory with Hohl centre; r tlia., Id. e:wh: 
l r, 1/3 ea.(' h. Cone. knobs ivory with 
K<~l~l t·cutre 11" ~lia. 2/8 pr, Matt~hing ditto 
2/8 t>a, LA ROE HEL:Io;CTJON A\'.UL.\DLE. 
METAL BECTIFIEB8. STC TJPOI-RMI, 
4!9; llM2. 8/6; llM3, 7/8; llM4, 18/·; ltMo, 
21.'·: JL\14H,l7/8; MullarU DY100, 8!8. 

TUB-ELECTROLYTICS-CAN 
25,25 v. 50/12v. 119; 8 +81450v. 416: 50/50t. 
100/125v. 21-: 32 +321276v. 4/8; 8/450t • 
4/360v. 2/3: 60/60/350v. ~16: 16+18/450-f. 
616: 80/2501276v. 12/6; 32+32.'4!10v. 6/6. 
100+200/27&.. 12/8. • RADIO COMPONENT SPECIALISTS 

. 70 Brigatock Rd., Tborntoa Heath, Surrer. J[Qilr~: 9 t"J.m.·ti p.m., 1 p.w. lrf'll, 
THO 21HM. l'um11 (', U'.O. ur ('.IJ.D. PQII' rflld Parking up[,, j lb. 1/·; 1 lb. 1/!}; 3 lb. 
3i·; :; lb. aj~; 8 lb. 4/ti. 

l!H.!J 

The New'Picture·Book'wayof learning 

BASIC ELECTRICITY(5VOLS.) 
ELECTRONICS (6voLS) 

You'll find it easy to learn with this outstand· 
ingly successful new pictorial method-the 
essential facts are explained in the simplest 
language, one at a time; and each is Illustrated 
by an accurate, cartoon-type drawing. 

The books are based on the latest research into 
simplified learning techniques. This has proved 
that the Pictorial Approach to learning is the 
quickest and soundest way of gaining mastery 
over these subjects. 

~------······················ 
The series will be of 
exceptional value in 
training mechanics and 

To Selray Book Co. 
60 Hayes Hill, Hayes, Bromley, Kent 

technicians in Electricity, 
Radio and Electronics. 

• • • • I 

Please send me Without Obligation to Purchase, Basic Electricity/Basic 
Electronics on 7 Days' Free Trial. I will either return set, carriage paid, 
in good condilion within 8 days or send down payment of 15/- (Basic 
Electricity) followed by 6 fortnightly payments of 10/-. Down payment 
of IS/· (Basic Electronics) followed by 6 fortnightly payments of 12/6. 
Alternatively. I will send 68/· (Basic Electricity-5 parts). 81/· (Basic 
Electronics-6 parts) post free. This offer applies to United Kingdom 
only . 

WHAT THIS MONTH'S 
ENTHUSIASTIC READERS SAY 

. . Hm•ing purchased both BASIC ELECTRICITY and 
BASIC ELECTRONICS. I marvel at their approach and 
superb J'alue ... " 
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K.R.L., PORTSMOUTH 

.. They arc the best basic books /'J•e ever seen ... " 
L.O'K., DUBLIN 

A TECH-PRESS PUBLICATION 

• • • I 
I 

• 

Tick against set required (only one set allowed on free trial). 
BASIC ELECTRICITY D BASIC ELECTRONICS D 

Name ...... 
BLOCK LETTERS BELOW 

FULL POSTAL P.E.4 
Address ....... . 



CIMPIMEMTS ~ •• 
PRE·AMPLIFIER as shown on p. 1821ast month but: 

C4 should be changed to 101-LF elect. 12V 
VRI can be omitted if desired 
BYI can be omitted 
SK2 and SK3 can be omitted 

BISTABLETRIGGER as shown on p. 253 in this issue 

FILTER UNIT (see text) 
Resistors 

RI Hk!l} 
R2 22k n All I 0% ! watt carbon 
R3 39kn 

Capacitors 
Cl 0·0051-'F i2V} Minimum working 
Cl 0·0011-'F 12V voltages permissible 

These can be paper, plastic, ceramic, or mica types 

OTHER COMPONENTS 
Potentiometers 

VR2} VR3 50kn log. carbon (3 off) 
VR4 
VRS SOkn log. carbon with single-pole on/off 

switch 

Capacitor 
C4g 1001-'F elect. 15V 

(Supplementary to the Pre-amplifier) 

Switches 
SI Rotary switch 3 poles, 3 ways 
52 Single pole onfoff switch (can be ganged to 

VR5) 

Battery 
BYI 9 volt light duty 

Plugs and Sockets 
PLI and SKI Two-way jack or coaxial for input 
PL2 and SK2 Two-way jack or coaxial for output 

Miscellaneous 
Connecting leads for guitar to sound effects unit 

and power amplifier; , 
Metal box or chassis 6in x 4in x 2!in; 
Crystal earpiece (if required) 
Six control knobs, p.v.c. wire 

The pre-amplifier, trigger circuit, and filter can be 
assembled in a metal box 6in x 4in x 2tin; an 
aluminium chassis would suit very well. Insulating 
backing boards should be fitted to the underside of all 
wiring boards. These can be thin s.r.b.p. sheet. The 
insulating board and printed circuit board are screwed 
together to wooden blocks glued on: the inside of the 
box. · 

TRY IT OUT 
When the construction is complete and all Wlflng 

checked, connect the guitar to the input. The output 
can either be connected to a guitar amplifier or, for 
monitoring on:ly, a crystal earpiece. All volume 
controls should be set about half way. SI is set to the 
"straight amplifier" position first to make sure a 
reasonable sound is heard from the guitar, via the pre
amplifier. Switch on S2. 

Next switch SI to "treble boost" and check for the 
appropriate change in sound quality. Now switch Sl 
to "fractured sound". Without plucking any strings 
slowly rotate the spindle of YRI (trigger circuit) until a 
click is heard in the earpiece. Two positions will be 
found to provide this click between which the guitar 
sound will be heard through the earpiece, but with a 
rather unusual tone. If not, careful adjustment of 
YRI should give the required results. Once YRI has 
been set up it should not need any further adjustment. 
It would be best if it was made a preset control with a 
screwdriver slot instead of a knob. 

Now, turn down all volume controls on the unit 
(i.e. YR2, 3, 4, and 5) and on the guitar amplifier (if 
used). With SI set in each appropriate position adjust 
the volume controls to provide a balanced output. 
YRS will be the master control which will control the 
sound from the other three by a proportional amount. 

A different kind of effect can be obtained if the value 
of R3 in the trigger circuit is changed to 3·3 kilohms. 
The circuit will no longer give the "fractured" trigger 
action, but will alternate from one state to the other. 
A simple modification can be made so that the two 
values of resistance can be selected by another 2-way 
switch. 

TECHNICAL BOOKS IN 

NATIONAL LIBRARY WEEK 
T"t: first British National Library Week was held 

from I2 to 19 March I966. The purpose of the 
"Week" was to interest everyone in making more use 
of public and special libraries of all kinds and in build· 
ing up their own personal libraries. Nearly 300 local 
committees throughout Great Britain organised book 
exhibitions, talks, competitions, and other features 
during the "Week". 

Scientific and technical books were specially featured 
by many centres, with displays of students' textbooks, 
industrial books, "do-it-yourself" books and books 
linked with local crafts. Talks by authors of scientific 
and technical books were arranged, and some centres 
staged exhibitions and discussions on the production 
and publication of technical books. 

PRACTICAL ELECTRONICS 

• INDEX 
An index for volume one (November 1964 
to December 1965) is now available price 
Is 6d inclusive of postage 

• BINDERS 
Easi-binders with a special pocket for storing 
blueprints and data sheets are available price 
14s 6d inclusive of postage. State whether 
"Vol. I" or ••vol. 2" is required. 

Orders for Binders and Indexes should be 
addressed to the Binding Department. 

Orders for copies of the Index only should be 
addressed to the Post Sales Department, George 
Newnes Ltd., Tower House, Southampton Street, 
London, W.C.2. 
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PART THIRTEEN 

LAST MONTH we dealt with the basic principles of 
timer counter instruments. This month's article is 

the last of the series in. which mathematical circuits, both 
passive and active, are described. 

COMPUTERS AND ELECTRONIC "BRAINS" 
Computers fall into two distinct types, digital and 

analogue. Digital computers generally work on the 
basis of a binary code and employ many of the circuits 
and principles already outlined in parts l 0, ll, and 12 of 
this series. They are capable of giving results to a high 
order of accuracy, and are very complex and expensive. 

Analogue computers, on the other hand, are rather 
like electronic slide rules, with typical accuracies of 
about 2 per cent. In principle, the main difference 
between an analogue computer and a slide rule. is that, 
on the slide rule, numbers are represented by the 
difference in distances between the scale markings, 
whereas in the analogue computer the numbers are 
represented by voltages, currents, resistances, or some 
other electrical quantities. 

Electronic "brains" are computers with memory and 
logic circuits. The "memory" may take the form of a 
magnetic recording tape or it may be a system of 
electromagnetic matrices for storing "bits" of informa
tion. 

The principles of storing "bits" of information in the 
memory are perfectly simple. A very crude example 
of a "memory" is an ordinary light switch; this is just 
a "two-state" device, which will switch the light "on" or 
"off". Any piece of information, no matter how 
complex, can be stored or "remembered" in coded form 
by a series of "two-state" circuits. The diagram shown 
in Fig. 11.2 (Part ll of this series) shows just one of the 
many ways in which a circuit can be made to 
"remember" any one of ten alternative "bits" of 
information. 

"Logic" circuits may be used to decipher the coded 
memory circuits, and Figs. ll.3a and ll.4a (Part ll) 
show two of the logic circuits that might be used. 
These again are perfectly simple circuits. There is a 
rather unfortunate tendency amongst many people to 
imagine that electronic "brains" are some sort of near 
mystical wonder, which can be understood only by our 
most brilliant scientists. Such notions are far from the 
truth, and electronic "brains" are, in principle, basically 
simple devices. 

We shall now deal with specific circuits for carrying 
out mathematical fun«tions, giving particular attention 
to circuits that are suited to use in analogue computers. 
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ADDITION AND SUBTRACTION CIRCUITS 
Addition can be carried out in a number of ways; 

Fig. l3.la shows the simplest method of carrying out 
this function, using passive elements. If, say, l volt is 
connected to input l, and the values of the resistors are 
as shown, a current flows t'hrough RI and RS. Since 
these two resistors form a voltage divider network, 0·1 
volt is available at the output. If l volt is also con
nected to input 2, a current will flow through R2 and 
R5, of such a value that, if input l is disconnected, 
0·1 volt would be available at the output. Thus, each 
input causes a current to flow in R5, and the output 
voltage is a function of the sum of these currents. The 
output would be 0·2 volts for two like input voltages. 
Similarly, no matter how many inputs are connected, 
the output voltage is a function of the sum of the input 
voltages provided all input resistors are of equal value. 

If the circuit is required to give an output that is 
directly equal to the sum of the inputs, it can be modified 
by adding an amplifier to the output of the passive net
work, as shown in Fig. 13.1 b, the amplifier having 
negative feedback applied from its output to its input 
to stabilise its gain. The gain should be made equal to 
the attenuation factor of the combined input passive 
network. 

Fig. l3.lc shows the equivalent circuit of the passive 
network as seen between any two input terminals, one 
with an input signal of l volt connected, and the other 
with no input signal connected. 

The input signals must be fed from some particular 
source impedance, and this should be low compared to 
the input impedance of the adding circuit; a source 
impedance Z 0 of lOO ohms is shown in the diagram. 
Thus, when l volt is connected to input I, 0·1 volt 
appears at the output across RS, ignoring the shunting 
effect of R2 and R7. This output voltage is connected 
across R2 and Z 0, which act as a potential divider net
work, and approximately l·l m V appears across input 2. 
Thus, a certain amoun~ of interaction takes place 
between the input signals, detracting from the accuracy 
of the unit. Generally, the greater the attenuation 
factor of the network and the lower the source 
resistance, the less interaction will there be between 
inputs and the more accurate will be the readings. 

This passive adding network can also be used for 
subtraction, by simply reversing the polarity of the input 
signal that is to be subtracted. 

The network can be used with either a.c. or d.c. 
inputs; for a.c. work, the resistive elements may be 
replaced by inductive or capacitive components 



,,, 

---~ 

R1 9kll R1 
INPUT 1 

INPUT 2 

INPUT 3 

INPUT 4 

F16· 13.1a. Passive adding circuit. The out
put Is proportional to the rum of the lnputr 

Fig. 13.1b. 'By adding an amplifier with rain ecrual 
to the attenuation factor of the passive network, the 
output Is made ecrual to the sum of the lnputr 

R1 9kll R2 9kll 

--..., OUTPUT 
I 0·1V 

J 
>zo 

~100Jl 

Fig. 13.1c. Effective circuit between input I and Input 2 
of the arrangement shown In Fig. 13.1a. Z0 Is the source 
Impedance of each Input 

T1 

·~ ~r-------------~ 

T2 OUTPUT 

·~ 
Fir. 13.2. Two transformers wired 
In series can be used for addition If 
the lnputr are In phase, or for sub
traction If 180 decrees out of phase. 
The dotr Indicate In-phase connec
tion 

R6 

R7 
INPUT 2 

Fig. 13.3 Long-tailed pair circuit may be used for either 
subtraction or addition accordln6 to the phase of the two 
Inputs 
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without in any way changing the principles of operation, 
but making it possible to operate at high frequencies. 

The passive network, using resistive components, is 
widely used as a mixer in audio frequency circuits. 

Addition and subtraction of a.c. signals can also be 
carried out using transformers wired in series, as shown 
in Fig. 13.2, the inputs being in-phase for addition and 
in anti-phase for subtraction. 

Again·, the long-tailed pair circuit, shown in Fig. 13.3, 
can be used for addition of two inputs, either a.c. or d.c. 
Basically, the circuit is a "difference amplifier", there 
being two input terminals, one to the base of TRl and 
the other to the base of TR2, the output signal being a 
function of the difference between the two inputs; thus, 
subtraction functions are naturally carried out. By 
reversing the phase of one of the inputs, the circuit is 
made to subtract a negative value, which is the same as 
adding a positive one. This circuit was dealt with in 
detail in Part 5 of this series. 

MULTIPLICATION 
Multiplication can be carried out in any one of a 

number of ways. A step-up transformer may be used 
to carry out this function, one number being represented 
by a suitable signal connected to the primary input, and 
the second number being represented by a suitable 
tapping point on the secondary, as shown in Fig. 13.4a, 
the output signal then being proportional to the 
product of the two numbers. Again, a simple 
calibrated potential divider can be used to carry out 
multiplication functions, as shown in Fig. 13.4b. This 
is, in fact, a divider circuit, but division and multiplica
tion are, after all, interchangeable functions as long as 
the position of the decimal points is known. The 
potential divider should be calibrated inversely, as 
shown. 

An amplifier that has its gain closely controlled by 
negative feedback may also be used to carry out 
multiplication, the input signal level being made to 
represent one number and the gain of the amplifier 
anoth~r. The output signal level is then proportional 
to the product of the two numbers. 

The most popular way of carrying out multiplication 
involves, as in the case of the slide rule, the addition of 
logarithms of the relevant numbers. Fig. 13.5a shows 
one method that may be used; VRl and VR2 are log. 
potentiometers, calibrated with a linear scale from 0 to 
10 to correspond with the log. of those numbers. The 
readout system employs an ohmmeter to measure the 
total resistance of the circuit in use by the two potentia
meters in series, the scale being calibrated so as to 
convert the log. values back to real numbers. 

Alternatively, regulated voltage supplies may be 
connected across two log. potentiometers wired in 
parallel. The resulting log. voltages available at the 
two outputs are added in a passive network, the sum of 
the two voltages, and thus the product of the two input 
numbers, being indicated on a moving coil meter. 

In some cases it may not be required that the two 
input numerals be set manually, but tl;lat they should be 
set automatically. For example, an electronic circuit 
may have two outputs, one giving an output voltage 
that rises proportional to the magnitude of the number, 
the other rising proportional to the increment. A 
control signal may be required that is proportional to 
the product of the two signals. In this case, the fact 
that some diodes exhibit approximately logarithmic 
forward characteristics with applied voltage can be 
made use of, as shown in Fig. 13.5b. Resistor Rl is 
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Fig. 13.4a. Multiplication using a step
up transformer 

NUMERAL 

' 
OUTPUT 

Fig. 13.4b. Potentiometer can be cali
brated for division 

Fig. 13.5a. Multiplication using two 
potentiometers 

+ 

INPUT 
!LINEAR) 

Fig. 13.5b. A semiconductor diode 
connected to give a log. output from a 
linear input 

ENERGISING 
SOURCE 

Fig. 13.6. Wheatstone bridge can be 
ured for multiplication 
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wired in series with the diode, the two components 
forming a potential divider network across which the 
input voltage is applied. The logarithmic output 
voltage would be taken from across the diode and fed to 
the input of a passive adding network, which would 
automatically give an output voltage that is propor
tional to the product of the two input signals once it has 
been reconverted in an antilog. circuit. 

Another circuit that may be used in an analogue 
computer to carry out multiplication is the simple 
Wheatstone bridge, shown in Fig. 13.6. An a.c. or d.c. 
energising source can be used, and a moving coil meter 
or head-phones used as a balance indicator. At 
balance RI x R4 = R2 x R3, which is the same as 
saying that Rl/R2 = R3/R4. To use the circuit for 
multiplication, RI, R2, and R4 can be calibrated 
potentiolneters with linear scales, and R3 can be 
represented by a series of switched decade resistors. 
To find the product of two numbers, one number is set up 
on RI and the other is set up on R4; the bridge is then 
balanced by adjusting R2 and R3 for balance and the 
result read off on R2. The position of the decimal 
point is determined by estimation, as in the case of a 
slide rule. 

DIVISION 
Many of the techniques that are used for multiplica-

. tion can also be used for division, either directly or with 
some slight modification. The transformer system can 
be used by employing a step-down, instead of step-up 
transformer. The potential divider system can be used 
directly for division. 

Instead of using an amplifier, as for multiplication, an 
input can be fed through an attenuator, the amplitude 
of the input signal being made to represent the number 
that is .to be divided, and the attenuation factor equalling 
the number by which it is to be divided. 

The two numbers that are to be divided can be 
converted into log. form and the resulting signals 
subtracted and converted back into decimal form in 
an antilog. circuit to give the required results. 

Again, the Wheatstone bridge circuit can be used to 
give the result of dividing one quantity into another. 
In this case, the numerator is set up on R l and the 
denominator is set on R2. The bridge is then balanced 
by adjusting R3, which should be a calibrated linear 
potentiometer, and R4, which could be a series of 
switch selected decade resistors. The result is then 
read out by R3, the decimal point being established by 
estimation. Note that the same bridge can be used for 
both multiplication and division by using a switch to 
transpose the positions of R3 and R4 to suit the 
particul~r mode of operation. 

SQUARING AND OTHER CIRCUITS 
To square a number, it is simply multiplied by itself. 

Thus, almost any of the circuits that are used for 
multiplication can be adapted as "square" resolving 
circuits. Alternatively, some transistors, that have 
characteristics approximating to the square law can be 
used to give the square of a number more directly. 

By suitably arranging electronic components, almost 
any mathematical function can be carried out fairly 
simply. Circuits can be devised to resolve square 
roots, to integrate or differentiate with little difficulty, 
and many of these functions can be carried out by 
using an analogue computer. Strictly numerical calcu
lations, as opposed to quantitative calculations, are 
performed by a digital computer. * 

WIDE RANGE HARMONIC OSCILLATOR 
conti1111ed from ptlge 251 

The "colouring" of this tone can be altered by using 
suitable filter networks in the output. These filters 
reduce certain harmonics according to their circuit 
component values. More details are given in the 
article "Guitar Sound Effects Unit". 

The pulse output can be used as a signal injector for 
testing amplifiers. Some radio control enthusiasts con
sider pulse modulation of the transmitter signal to be 
superior to sine wave modulation, especially where the 
receiver uses LC tuned circuits instead of reed banks. 
A pulse can be used with an amplifier and transducer as 
a source of sound waves for the Kundt's "tube experi
ment" to determine the speed of sound. 

METRONOME 
With minor alterations to the circuit this unit can be 

converted to a metronome. The following modifica
tions will be necessary: 

(a) Remove C3 and insert in its place a capacitor 
S,uF, with the positive end connected TRI bas~. 

(b) Cl and Rl can be omitted altogether as only 
"output 2" is required. 

Almost any type of audio frequency transistors can be 
used although the MAT 101 and MAT 120 are quite 
suitable. 

Using a crystal earpiece or audio amplifier connected 
to "output 2" a regular beat will be heard. The 
frequency, or time interval between beats, can be 
controlled as before by VR I. 

COMPONENTS • • • 

Resistors 
RI 470k0 R4 lkO* 
R2 22k0* RS I kO 
R3 3·3k0* R6 22k0 
All resistors ± I 0% ! watt carbon (but * see text) 

Potentiometer 
VRI IOOkO log. carbon 

Capacitors 
Cl 0·0471-'F polyester 
C2 1,001-'F elect, ISV 
C3 0·047 1-'F polyester 
C4 401-'F elect. 12V 

Transistors 
TRI MAT 101 
TR2 MAT 120 

Battery 

} (Sinclair) 

BY I 9 volt light duty 

Plugs and sockets 
PLI and SKI coaxial for output I 
PL2 and SK2 coaxial for output 2 

Miscellaneous 
Printed circuit board (see text) 
Switch, single-pole, on/off (optional) for battery 
Battery connectors and p.v.c. covered wire 

Conversion to Metronome 
Change C3 to 81-'F elect. 12V 
Delete Cl, RI, and SKI 
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Part Three . 
SINGLE CHANNEL 
RECEIVERS 

• • 

Radio Control 
-·u---NTIL comparatively recently, most model radio 

control receivers have been of the super-regenerative 
type, based originally on a single "hard" valve· (triode). 
Later on a gas filled valve (thyratron) was used, then a 
combination of a "hard" valve detector circuit plus a 
transistor amplifier and more recently the all-transistor 
receiver. The superheterodyne receiver has appeared 
as a practical proposition with the advantage of 
superior selectivity, the only real disadvantages being 
the bulk and cost of the additional mixing stage. Very 
little use has been made of the t.r.f. receiver largely 
because the ideal amount of amplification cannot be 
realised without the risk of amplified noise interfering 
with consistent operation. Such t.r.f. receivers that 
have proved workable have had a strictly limited 
practical range. 

SUPER-REGEN 
Although it is a simple practical circuit, the operation 

of the super-regen. receiver is actually quite complex. 
Basically, it uses a simple oscillator circuit which is 
tuned to be just on the point of oscillation. In this 
condition it is very sensitive to small voltages applied 
from the aerial tuning coil, and the resulting 'change 
from non-oscillating to oscillating state is accompanied 
by a marked fall in anode current. This current change 
is great enough to operate a sensitive relay in the anode 
circuit. 

Oscillations are controlled or suppressed in bursts at 
a predetermined "quench" frequency, either by the use 
of a second quench oscillator injected in the first stage or 
by making the original oscillator capable of acting as its 
own quench oscillator (i.e. self-quenching). This can 
be done by coupling the grid in such a manner that the 
fundamental oscillation gives rise to its own intermittent 
suppression. The particular virtue of quench control is 
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that the quench can be increased to a point at which the 
receiver will not oscillate, unless the oscillation is 
started and continuously boosted by an incoming signal 
of the same fundamental frequency, and hence acts as a 
sensitivity control. 

A typical basic circuit is shown in Fig. 3.1. The 
grid/anode coil L2 is split at its centre with the inner 
ends connected to a transformer (quench coil Ll). 
Oscillation is initiated in the r.f. circuit and immediately 
quenched by L I, the quench frequency being deter
mined by the values of Ll and Cl. Signal voltage is 
applied directly to L2b from the aerial. The relay in 
the anode h.t. circuit provides an on-off switch (via its 
contacts) controlling the external actuator circuit and is 
simply adjusted to operate just below the maximum 
anode current and drop out above the minimum anode 
current. Current change is typically of the order of l 
to 2 milliamperes, calling for the use of a sensitive relay 
and precise adjustment of differential. The larger. the 
current change the less critical the relay operation 
becomes, and thus the less critical the relay performance 
and adjustment will be. 

The main disadvantage of such a circuit is that 
sensitivity is affected by falling voltage (particularly the 
l.t. battery voltage). Also within the limitations of a 
single-valve circuit a greater anode current change can 
only be produced by an increase in h.t. battery voltage, 
calling for a more expensive and bulkier battery and 
making the receiver more expensive to operate. 

Up to 90 volts h.t. may be necessary with a single 
valve receiver to produce a satisfactory current change 
for reliable relay operation, the relay being a critical 
factor. If desired, a further "adjustment" may be 
provided in the form of a potentiometer inserted in the 
h.t. lead between the relay and the battery, enabling a 
satisfactory level of relay current to be established. 
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Fig. 3.1 (left). Basic circuit of 
a typical super-regeneratiYe 
receiver 

Fig. 3.2 (below). Super
regenerative receiver using. a 
gas filled tr/ode 

Fig. 3.3 (bottom). An addi
tional gas filled tr/ode is used 
to amplify the signal 

of Models By R. H .WARRING 
This also allows for some adjustment to compensate for 
falling h.t. battery voltage. The performance of the 
complete unit is only as good as that of the relay 
employed. Special lightweight relays are produced 
specifically for such circuits. 

GAS FILLED TRIODE 
A greater current change with lower h.t. voltages can 

be achieved with the use of a "soft" valve, for example, 
the subminiature XFG I gas-filled triode. It is also 
possible with such a circuit to dispense with the separate 
coils for controlling the quench frequency, keeping the 
receiver permanently in a state of self-quenching super
regeneration. On receipt of a signal the strength of the 
oscillation in the receiver rises, thereby increasing the 
bias which reduces the anode current. The charac
teristics of soft valves (i.e. gas-filled types) are such that 
when ionisation of the gas breaks down the anode 
current drops sharply. Hence a relatively small signal 
strength can be made to produce a large change in 
anode current, provided the standing anode current lies 
just above the point of discontinuity. A potentio
meter.is usually provided in the anode circuit to adjust 
accordingly (see Fig. 3.2). 

The soft valve receiver was very sensitive to changes in 
h.t. voltage, and the actual valve characteristics were 
affected by ageing. Although this could be com
pensated for by adjustment of the potentiometer, 
eventually the anode current will become too unstable or 
too low for satisfactory working at all, even with 
readjustment of component values. The particular 
virtue of this type of receiver was that it weighed only 
about one third as much as a hard valve receiver, giving 
an equivalent or better anode current change on a lower 
voltage h.t. Further improvements Were also possible 
with an additional stage of amplification-see Fig. 3.3. 

30' 
Alrial 

t45V 

l{t' ~}A;:uator 

0 
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Flf. 3.4. Variation on the circuit shown In Fir. 3.1, uslnr a 
transistor amplifier to of»rate the relay 

Its equivalent, in hard valve circuitry (but far more 
stable and reliable) employing a super-regeil. hard valve 
detector, followed by a hard valve amplifier, was a bulky 
and heavy unit for model work. It did, however, have 
the specific advantage of making the relay operation less 
critical and thus the complete receiver unit was more 
reliable. 

One of the most satisfactory two-valve arrangements 
used the first valve to bias off the second. Such a circuit 
had an inherently low idling current, usually of the order 
of only 0·2 to 0·3 milliamperes, falling to virtually zero 
on receipt of a signal. This change triggered the 
second valve which then passed a current of anything 
between 3 and 5 milliamperes for as long as the signal 
was held on. 

TRANSISTOR AMPLIFIER 
When suitable transistors became available a greater 

degree of miniaturisation was possible. Transistor 
amplifier stages could follow, a conventional valve type 
detector, or transistors could be used for all stages. 
Both.basic types are used and have their own individual 
merits. The valve detector continues to score, generally, 
as regards stability under extreme weather conditions, 
high temperatures and varying battery voltages (i.e. 

Flf. 3.5. A ras filled tetrocle 
Is URcl In this circuit wltll 
a th.--tare transistor 
amplifier for tone operation 
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overall operating stability). However, it requires a 
bulky h.t. battery, although this can be reduced to 22! 
volts, typically, with transistor amplifier stages follow
ing, and a separate l.t. battery. The all-transistor 
circuit scores in being more compact and .. solid state" 
(apart from the relay) and requires only a single low 
voltage battery. 

One of the simplest circuits employing a valve 
detector followed by transistor amplification is shown in 
Fig. 3.4. This is basically nothing more than a single 
transistor stage added to the circuit of Fig. 3.1. The 
relay shown in Fig. 3.1 is reconnected as shown in Fig. 
3.4. The immediate advantage is that the same current 
change (of the order of 3mA down to lmA) can be 
obtained with the h.t. reduced to 22·5 volts, thus 
affecting a substantial saving in battery weight and cost. 

Yet a further extension of this basic circuit for carrier 
wave operation is to add two further stages of transistor 
amplification, when the current change is raised to a 
sufficient level to operate an actuator direct and dispense 
with the relay. 

A well proven valve-transistor receiver1 for tone 
operation is shown in Fig. 3.5. This uses an XFY34 
sub-miniature valve followed by three 2N217 transistors 
in simple circuitry. It ,is designed to respond to a 
3S0-700c/s tone with 80-100 per cent modulation. The 
output load is a 5,000 ohm sensitive relay. The change 
in receiver current on receipt of the signal woullf be 
from about 0·6mA (idling) to approximately 4·5mA. A 
single tuning control only is employed (LI) to tune to 
the signal frequency. 

This basic circuit has been used by individual 
constructors and commercial manufacturers, and 
probably represents the ultimate in basic practical 
requirements from a simple single-channel valve 
receiver. Its sensitivity is of the order of a few micro
volts. It is still, however, a relatively bulky circuit and 
largely outdated by the all-transistor type of circuit. 

The simplest possible type of transistor receiver can 
employ a semiconductor diode in place of a valve 
detector. Unfortunately a diode has only a fraction of· 
the sensitivity of a valve used for the same purpose. 



THERMOSTATS 
Type u A " 16 amp. for controlling room heaters, 
greenhouse, airing cupboard. HM spindle for 
pointer knob quickly adjUBtable from 30-BO"F., 
9/6, plus 1/- post. :-.\uitable box tor wall mounting, 
5/-. P. & 1'. 1/· 
Tflte "B" Hi amp. This is a 171n. long rod type 
made by the famous Huovic Co. Hplndle ad)WJt8 
this from 60-550"1<'. Internal screw altel11 the 
setting so this could be adjustable over 30" to 
l,OOO'P. Suitable for controlling furnace, oven 
kiln, inunerelon hf'nter or to make ftame·Btart or 
fire alarm. 8/8, plus 2/H post anjl Insurance. 
TJ'pe u C" Is :L sruall fJorcelain tht>rmostat as 
fitted to electric blankets, ete. 1: amp. setting 
adjustnble hy screw through shle, 3/8. P. & P. 6d. 
Type" D." We call this the Ice·stat as it cuts in 
and out at nround freezing point. 2/3 amps. 
Ha.s wauy uses, one of which would be to keeP 
the loft pipes from freezing, if a length of our 
bl:mket wire (16 yds. 10/-) is wound round the 
pipes, 7/8. P. & P. 1/l. 
TJPe 11 E." This is a standartl refrigerator thermo· 
stat. Hpindle adjustmenta ccwer normal refrigern-• 
tor temperatures, 718. plus 1/· pot!lt. 
WALL IIIOUlfTIIIG TBBRIIIOSTAT 
By 8atchwell, intended for use to control tubular 
or any type of space heaters indoon or in o. green· 
house-adjustable over 40/80 complete with 
mounting screws, 29/8, plus post 2/9 (normal price 
is at least twice this). 

TRANSISTOR BARGAIN 
With c:urying 
handle size lOin. 
X Bin. X 3in. 
Strongly rwlde 
from hest ply· 
wood arul covered 
two•tone fabric
looks very smart, 
suitable for re
ceiver -amplifier 
-extension 
speaker, etc.
Originally listed at 29/6- but offered this month at 
only 15/-, plue 5/· post and insurance; also given 
free with it is a. printed circuit board to suit it and 
building instructions for floe two-wa\'C radios 
Don't mi8!1 this grand offer. 

TAPE RECORDER-
BARGAINS 

Capstan Driven, 5 Transistors 
SPECIPICATIOM: --200{7,000 c.p.s. · 400 n1W. 
output--double track- twin speetl <!l! and 7.~) 
fast rewin•l time-Oin. spool gives one hoUr 
playing with standard tape, weight 7 lb. H1ze 
H x 11 x ;{in. ('nmplete with batteries, micro
phone - t;~pe spool mul instruction manual. 
Nothing to go wrouJ;l," if you use a goo~l t:we and 
keep heads dean. Demonstration gladly given 
nt our C'roydon shop. Special Snip Price ThJ1 
Month. 111/11/-, po1t and in1urance 8/8. 

THE "MINY" 
Best of the epool driven ma.chitu"s, remote 
control on mike, battery opcrate1l 18/18/8, plus 
5/· post anti ius. 

TRANSISTOR 
SET CASE 

Very modern cream 
e<lhinet, size Dl x :l 
x 1 :in. with chrome 
ha-ndle, tuning knob 

and scale. Price 4/8, 
plus 2/· postage. 

GANGED POTS 
Rtandard type and size with 
good length of spindle-made 
by Margonite. List price is 
10/· each but if you act 
quicklv you mn have them at 12/- doz. or i 
each 1i less than doz.). Following values in stock 
all "lln."-:SK + 5K-10K + lOK-lOOK + 
100K~500K + DOOK, all new and unused, post 
2/9 on 1st doz. then 1/· per doz., 6 doz. or more 
post free. 

ARMCHAIR CONTROL 
UNIT 

Remote Contro1Jer 
-for Phillps, Stella. 
and Co880r T.V. sets 
but adaptable to 
most others, and to 
model control. Corn· 
prises three rock 
switches, two vari• 
able resistance& and 
components in· 

including Mullard OA8l·Knob8·10 way plug· 
11 ft. 7 way cable etc., etc. 
List price £3{3{-, yours for only 11/8, plua 2/· post 
and insurance. 

See in the Dark 
INFRA-RED BINOCULARS 

These infra red from a high 
voltage source will enablt object~! 
to be seen In the dark, providing 
the objects are in the rays of an 
Infra-red beam. Each eye tube 
t:ontains a complete optical lens 
system aa well a.s the infra-reO 
oell. These optical systems can 
be used as Jew for T.V. cameras 
~light cell, etc. (detailssupplled). 
The binoculars form part of the Army night driving (Tabby) equipment. 
They are unused amJ beliend to be in good working order, but sold without 
a guarantee. Price 12/17/8, pluslO/·carriage and insurance. Handbook 2/6. 

AMPLIFIER BARGAIN-NOT BEATABLE 
750 mW TRANSISTOR 

FLUORESCENT CONTROL 
KITS 

Our 80·watt kit for 6ft. fluorescent tube Is tbe best 
money can buy, it contains Jateet slim line (eaay 
to hide away) choke made by one of England's 
largest companiea---stader-tube ends-two 
chrome clips. All wired up ready-fit it In a jiffy 
with juat a few screws-and it's guarantetd tor 
tbree years- price only 86/· complete, plus 3/6 
poet and ins., or complete as listed but not wired 
up 21/8, plus 3j6. 

OTBIIR 81Zl!8: 
2ft. 20 watt wired 2211 not wired 19/8 + 31-
2ft. 40 watt wired 26/- not wired 22/8 + 3!6 
3ft. 40 watt wired 19/8 not wired 17/8 + 3/· 
4ft. 40 watt wired 19/8 not wired 17/8 + 3/· 

SEED AND PLANT RAISING 
AMPLIFIER ~~ Beftrotthbyea<. Soilheating 

4 transistors including two in push· , wire and transformer. Suit· 
pull-input for crystal or magnetic able for standard size garden 

microphone or pick-up-feed back . ··.·.. frame, 12/1, plus 2/6 poat and 
loops-sensitivity :S m/v. Price '-<··'. ·--, insurance. 
19/8. -' -.. 
Post and ius. 2{6. 

The Prlncen nperbet 
duerlbed below 11 a 
..<7 lino Ullle oel lhal 
hu been moll carelully 
delllguod lor high per-
formance. Only 
recently (under 
another name of 

Speakers 3in. 11/8; 5in. 13{8; 
Gin. x 4in. 14{8. 

course) this was on 
ofl'rr in many radio 
shops, for £10.19.6, but 
we have been fortunate 
in obtaining the parts 
at~~ very low price and 
now pa88 this saving 
on to yoti. If you act 
quickly you can pur· 
chase this for only 39/8 
plus 3/6 p08t and 
insurance. Note these features: e Long and Medium Wave e Long clear 
dial with tra,·elling pointer and slow motion drive e Push pul: output 
approximately 360 m.w. e A.V.C. atHl feed back e Dust cored H.Q. I. F. 
transformes e High sele"ctivlty ferrite aerial. Six tested and guaranteed 
trall8istors e Back printed circuit board for fool-proof assembly e 
Economy output circuit gi\·es long life froru PP3 battery e Permanent 
magnet moving cnil speaker e Cabinet size 4jiu. x 3in. x l~in. with 
ca.rrying strap. 
You get over MO parts {list value (1ver £10j. ln fact everything you neetl 
and easy-to-follow wiring anti aligning instructions. Don't miss this 
wonderful of'fer. Make up se,·eral while you have the chance. rse them M 
presents and you'll be loved for ever. Battery 1/9 extra. Data separately 
2/8. 

INFRA-RED HEATERS~ 
' 1£(;;(2 ' 

Make up one of theoe latest type ~ ssrr:::;t 
heaters. hleal for !Jatb.room, etc. 
They are simple to make from our easy-to-follow 
IIUitructlons- use silica enclosed elements designed 
for the correct infra-red wavelength (3 microns). 
Price for 750 watts element, ail parts, metal cru~ing CUI illustrated, 21/8, plus 
3/6 post and ins. Pull switch 3/· extra. 

.-----THIS MONTH'S SNIP----. 
GARRARD I 000 

RECORD CHANGER 
One of the Ja.test record changers 
that this famous company make 

;-h1lto::;i~:e~f!~~~~~~~~~: 
be played manually. Finger 
tip adjustment of Stylus 
pressure. Fitted witb mono 
head-but pickup wired for 
stereo-suitable 200{250 A.C. 
mains--cabinet space required 
U~ x 12} with 411n. above and 
2l!n. below. DON'T MISS 
THIS SPECIAL SNIP, ONLY 
11/5/0. (Post and ins. 7/6.) 

,----MAINS POWER PACK:----. 
MAillS POWBB PACK delirned tD operate tranli1tor 1et1 and ampU4erl. 
AdjiUiable oulpul8 v.·91o lJ v.lor op lo liOO mA (clan B worklllg). Tu .. 
lhe place ol &DJ ol lhe loUowing b&llertes: PRl, PP11, PP4, PP8, PP7, PPII 
and other•. lOt compriltt m&ilu: tralllformer-rectifter, Jmootbfnl and load 
rulttor, 6.000 a ad &00 mfd. condeDMr. Zener diode and ln~tructlonJ. Real 
IDip al onl.J 14/8, pl01 8/· pool. 

ANOTHE.R BRANCH FOR CALLE.RS 
101/3 TAMWORTH ROAD, CROYDON, SURREY 

SOUND POWERED 
TELEPHONES 

These require no batteries, 
in fact they have only to be 
connected by a. pair of 

wires. They can thus be 

fitted into existing bell 

clrcuita. Results are 

extremely good and main· 

tenance costa are nothing. 

Vlall bracket not included, 

16/· each, 3/6 post. T.,.·o 
post free. 

~:.:jrA 
magnet type. 1 

St."l.te whether 3, 
U or 80 ohm. 
speech coil. Will ,; 
handle up to 10 
watts. Brantl new, by famous maker. Price 
29/8. plus 3/6 poet and insurance. 

Waterproof Heater Wire 
16 yds. length 70 watts, self regulating temperature 
control, 10/-, porit free. 

FOUR
STATION 

INTERCOM. 
wm save time and 
improve etflclency. Ideal 
in bome--oftlce-shop-

surgery, etc. Complete outfit comprieea Maater 
unit and three substations each of which ·can call 
the maater and have full two-way working. No 
wiring problems a.s suhll fitted with 60ft. twin flex 
and they plug into sockets. Also Included is 
packet of staples~and battery. Kothin1 ebe to 
buJ-17/15/-, plus 4/6 post and insurance. 

FINE 
TUNERS 

60 pf with long spindle as 
Illustrated, l/1. or 11/- doz. 
Twin 60 pf not quite such 
long spindle, l/8, or 14/• 
doz. 

SHEET PAXOLIN 

Ideal for tranals· ~ 
tor projects. 

Special offer 12 

panels 5 x 8in. 6/-

0ZONE OUTFIT-tor removing emella 
and generally lmprovfng any oppresaive atmos· 
phere. Kit consists of Phillps ozone ]amp and 
mains unit, only needs box, 19{8, plua 3/6 p4»tage 
a.nd Insurance. 

When pollap ilnol deiiDIIely 1lalod u an utra 
lhen orden o .. r llare poll !ne. Below llaH 
2/9. 

'ELECTRONICS (CROYDON) LIMITED 
IOljl TAMWORTH ROAD, CROYDON, SURREY (Opp. West Croydon Station) 
266 LONDON ROAD, CROYDON, SURREY (Opp. ABC Cinema, West Croydon) 

post orders to: Dept. PE, SPRINGFIELD ROAD, EASTBOURNE, SUSSEX 
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B tips 
far praEtiEal 

soldering 

,,, 

The Instant Heat 
Soldering Kit complete with 

tips, extension barrel, probe and solder. 
Complete £3 19 6 

Ask for a demonstration from your local 
dealer or fill in the coupon below for full 

details. 

PE/4/66 

Name ................ ·. · · · · 

Address ................... . 

BURGESS PRODUCTS CO. LTD. 
SAPCOTE, LEICESTER. 

SG 1225 KIT Tel: Sapcote 292 Telex: 34549 

SEMICONDUCTOR PACKS 
AT 

SUPER-SAVE PRICES 
TRANSISTORS FOR EXPERIMENTER, 

KIT BUILDEI', HOBBYIST 
50 MIXED UNTESTED TRANSISTORS ••• 10/· 

"fRH" ONE 10/· PACK OF YOUR OWN "fRH" CHOICE WITH ORDERS VALUED 
£4 (FOUR POUNDS) OR OVER 

I IlL. PLANAR 100 M/Cl TRANI. BIY 11/17 ITC . . . . . 10/-
15 AF RED IPOT TRANS. ALL FACTORY 'rEITED. PNP .. 10/-
11 RF WHITE IPOT TRANI. ALL FACTORY TESTED. PNP . 10/-

3 HIIH CURRENT IWITCHINI TRANS. 0041 MULLARD . 10/-
1 IERM. EPITAXIAL MEIA. PNP. 100 M/CsiN700 

MOTOROLA . . . . • • . • • . . . . . . • . . . . . . 10/-
1 AF131 IERM. TRANI. 1100 M/Cl Y.H.F. 4 LEAD .... 10/-

10 IOLD BONDED COMPUTER DIODEI AIIORTED .... 10/-
4 SUBMINIATURE IlL. RECT. 4DD PlY 4DD mA ...... 10/-
1 MATCHED MULLARD TRANS.10C4410C411DC81D IDC81 10/-
1 ID WATT IlL. POWER TRANI. I M/Cl NPN . . . . . . . 10/-
4 OAI 8ERM. &OLD BONDED DIODEI MULLARD . . . . 10/-
4 AIIORTED NPN TRANI. OC1311N13D4 Etc •....... 1f/-
11D AMP. IlL. RECT.ID. 100 PlY. STUD ........ 10/-
1 POWER TRANS, 1 OCI8 1 OC31 . . . . • . . . . . . . . 10/-

10 IERM. DIODES ID1D STC EQYT. OAI1 110 PlY . . . . . 10/-
1 ILAII IERM. DIODES. 4 OA"'I'D 4 OA71 MULLARD ... 10/-
ISIL. RECT. 4DD PlY 100 mA I.R. WIRE ENDI ...... 10/-
4 IERM. 1 AMP RECT. PIY.I00/300 AEI STUD ...... 10/-
1 POWER TRANS. OCID 41 WAnl 100 YLTI. MULLARD . 10/-
4 ZENER DIODES 5.1 YLTB t WATT 1% MULLARD ... 10/-
3 0071 fRANI. MULLARD ................ 10/-
1 ZENER DIODEI1D YLT81t WATT. WIRE ENDS AEI .. 10/-
3 IlL. RECT. 8Y1D1 400 PlY. 400 mA THORN. AEI . . . . 10/-
1 IlL CONTROLLED RECT. (ICRI100 PlY 11 AMP .... 10/-
8 IlL REOT. 110 PlY 100 mA FERRANTI . . . . . . . . . 10/-
1 POWER TRANS.IO WATT 40 YLT8. 8ERM. CLEYITE .. 10/-

6 SIL RECT. TYPE BYIOO 800 PI V. 550 mA . • 20/· 

50 MIXED ALL HARKED TRANS. 
AF/RF SIL.Ir NPN TESTED ••••.•... l5/· 

PlY 
100 
100 
300 
400 
100 
100 

LOW COST 
SILICON CONTROLLED RECTIFIERS 

TESTED-NEW 

7 AMP PlY 11 AMP 
10/1 100 11/1 
11/- STUD 100 11/-
11/- 300 30/-
30/- TYPE 400 40/-
40/- 100 ID/-
41/- 100 11/-

FREE CIRCUIT DIAGRAMS 
WITH ALL SCR ORDERS 

FIRST EVER EDUCATIONAL "LOGIC KITS" 
£5~5.0- DETAILS FREE 

HUNDREDS OF OTHER SEMICONDUCTOR BARGAINS 
INCL. S.C.Rs., UNIJUNCTION TRANSISTORS, LIGHT 
SENSORS, DUAL TRANSISTORS, RELAYS, TANTALUM 
CAPACITORS, Etc. FOR COMPLETE LISTS AND TRAN
SISTOR SUBSTITUTION CHART SEND 9d. IN STAMPS 

MINIMUM ORDER 10/-, CASH WITH ORDER PLEASE 
ADD 1/- POSTAGE & PACKING PER ORDER 

POSITIVELY NO WAITING 

BY RETURN POSTAL SERVICE 

DAVIS & WHITWORTH LIMITED 
SEMICONDUCTOR SPECIALISTS. 

220·224 WEST ROAD 
WESTCLIFF-QN·SEA, ESSEX 

Tel.: SOUTHEND 46344 



Range is normally only a few yards. Such a circuit is 
interesting to build as an experiment, however, and a 
typical circuit is given in Fig. 3.6. It should be work
able at close range with any reasonable c. w. transmitter. 
VR 1 is adjusted to suit individual transistors. 

ALL-TRANSISTOR RECEIVERS 
The ultimate success of the all-transistor type of 

receiver depends to a large extent on the degree of 
stabilisation as well as individual transistor charac
teristics. With transistor amplification it is fairly 
simple to add fuFther stages of d.c. amplification t_o 
provide a final current change sufficiently high to 
operate an actuator direct. 

Basically, whilst it is a perfectly practical proposition 
to produce an all-transistor receiver circuit for carrier 
wave operation, a tone receiver, although slightly more 
complicated in circuit design requirements, will generally 
be easier to tune and less likely to be affected by changes 
in transistor characteristics. There are advantages in 
employing a tone transmitter as noted in Part 2 last 
month. Thus, most of modern transistor receiver 
designs are based on tone operation. The same basic 
receivers, of course, then have the possibility of being 
extended to multiple-tone operation, for example, via a 
reed bank switching output. 

The transistor circuit design shown in Fig. 3.7 lends 
itself to extreme miniaturisation. A typical commercial 
receiver of this type8 has been built on a printed circuit 
board I !-in x I in. An output current of up to 350mA 
is available for operating an actuator with an 8 ohm coil 
direct. 

One of the main operating characteristics of the 
super-regen. receiver is very broad tuning. Although 
individually tuned to a specific transmitter frequency, 
such a receiver will normally pick up any other signals 
within, and even adjacent to, the 27 Mc/s band. 
'Equally, most tone receivers will respond to super
imposed tone frequencies between 200 and I ,OOOc/s, 
although performance may be rather more critical as 
regards percentage modulation of the carrier. 

0 

Fig. 3.6. Simf>le transistor receiver uslnr a semiconductor 
diode for detection 

It is thus virtually impossible to operate two or more 
transmitter/super-regen. receiver combinations simul
taneously in close proximity, although each may be 
tuned to nominal "spot" frequencies at opposite ends of 
the· band. Furthermore, one super-regen. receiver is 
likely to interfere with the operation of anpther adjacent 
super-regen. receiver operating at the same time. All 
super-regen. receivers are particularly susceptible to 
interference from any stray signals of sufficient strength 
which may be present in the 27Mc/s band. 

SUPERHET 
The superheterodyne receiver overcomes this limita

tion by virtue of its extreme selectivity, albeit at a 
considerable complication of the additional front-end cir
cuitry, and in alignment for initial setting up. Although 
individual superhet designs have appeared over the 
years, commercial production of this type of receiver is a 
very recent innovation and, in line with modern 
development, is invariably based· on the all-transistor 
receiver of the "tone" type-see Fig. 3.8. 

Fir. 3.7. All-transistor suf>er
rerenerotlve receiver 
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The i.f. ~ormally chosen is. between 450 and 475kc/s, 
455kc/s bemg generally used m America and 470kc/s in 
this country. Receiver oscillator frequency is normally 
made !owe~ than. the signal frequency as this gives 
greater efficiency m the tuned circuits. After mixing, 
up to five stage~ of. i.f. amplification may be used, 
a!thou~h some cirCUits may be worked with only a 
smgle 1.f. stage; although two i.f. stages are a more 
usual minimum. 

Automatic gain control (a.g.c.) is more or less 
obligator.y ~i~ce the gain through the i.f. amplifiers is 
not self-hmitmg, and overloading can prevent operation 
of the ~eceiver. The stronger the input signal from the 
transmitter the stronger the output from the i.f. coils. 
When using a transmitter with less than 100 per cent 
m~dulatio~, 7lipping and distortion takes place to the 
pou~t of ehmmat10n of modulated or tone signals within 
the 1.f. stages. This is particularly significant in the case 
of multi-channel receivers, which are basically similar 
in design to single-channel tone receivers. The 
functio~ of a.g.c. is to limit the total overall gain, 
prOJ?O~tiOnal to the ~trength of the input signal, by 
rectJfymg part of the 1.f. signal at the last i.f. stage and 

268 

Fig. 3.8. All-transistor superhet receiver 

presenting. it as a .d.c. bias to the first i.f. stage. Thus 
when the.I.f. earner r~aches an excessive amplitude in 
the final 1.f. stage, whtch could cause overloading and 
clipping, enough reverse bias is presented to the first i.f. 
to reduce its gain and control overall response. 

For precise tuning the r.f. signal is controlled by a 
crystal; the transmitter and receiver are matched by the 
u~e ~f a ma~ched crysta.l pair, tuned to frequencies 
ddfe~mg precisely by the 1.f. The degree of selectivity 
obtamed depends to a large extent on the individual 
circuit designs involved. Simultaneous operation on at 
least ~ve or six "spo~s" within the 29·96 to 27·28Mc/s 
band IS usually possible, with up to thirteen differenC 
SJ?Ot frequencies avai!abl~ and. capable of being worked. 
Simultaneous operation, m this respect, means that this 
number of separate transmitter-receiver combinations 
can be operated simultaneously without interfering with 
one another. 

The superhet-receiver, of course, is also not likely to 
be affected by spurious signals within the 27Mc/s band 
unless these coincide exactly with, or embrace, th~ 
actual "spot" frequency of operation, and then only if 
present at a suitable strength. The superhet. receiver is 
regarded as the preferred type for model radio control 
work ~ause it is possible to operate more than one 
transmitter-receiver combination simultaneously with 
gene~al freedom from i~terference. It is, however, 
considerably more expensive to produce than its super
regen. counterpart; and the additional cost is less 
justified in the case of single-channel receivers than 
multi-channel receivers. 

References 
1. Ivy AM carrier receiver (also produced in kit form by 
Macgregor Industries.) 
2. Orbit single-channel tone receiver. 
3. Otarion sub-miniature receiver. 

Next month: Design aspects for single channel 
actuators 



HOME AIDS 
SECTION 

A RE~OTE indicator provides an imaluable aid in 
monitoring a child's distress calls, when the parents 

are so engaged to be normally unaware of its dis
comfort. The alarm system described .here can be 
adapted to form a communications link between any 
two rooms in the house. It is extremely sensitive. 
powerful, and of reasonable quality to make the calls 
intelligible. 

Some baby alarms can be unreliable if the sensitivity 
is poor; this circuit overcomes this problem and, 
indeed, is so sensitive that sound many feet away can be 
picked up without difficulty. 

HIGH GAIN 
The circuit is, in essence, a three-stage audio amplifier 

providing a high gain output from a push-pull class B 
pair of transistors. A loudspeaker is used as a micro
phone connected to a I: 50 input transformer, "'hich 

Fir. I. Circuit dlarram of th~ 
compl~t~ baby alarm system 

R1 
180 
kil 

BABY 
ALARM 

by G. GCDBCLD 

provides a voltage step-up and impedance matching to 
the input impedance ofTR I. Resistors RI, R2, and R4 
provide a stabilized bias to the transistor with ('3 acting 
as an a.c. bypass. 

The output from this stage is tapped off by the wiper 
of VR I, which serves as a sensitivity control, and fed to 
the base of TR2. This is the driver which supplies the 
signal to the output pair TR3 and TR4, via a phase 
splitting transformer T2. Both TRJ and TR4 must be 
matched to avoid undue distortion arising from 
differing current gains. 

Overall negative feedback was not found necessary, 
as the degree of distortion was quite acceptable for the 
purpose intended. Also gain was considered of greater 
importance. If this distortion is unacceptable a 
negative feedback resistor (620 kilohms) can be con
nected between TRJ collector and TR2 base. This is 
shown dotted in Fig. I. Output linearity and hence 
distortion\\ ill be impro\cd at the expense of some gain. 

R12 620kil 

R7 r----J\N----, 
Z.Zkil 

R10 
220fi 

n 

S1 

~· 

-.-
1 

BY1 I 
I 

..L. 
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Fig. 2o. Ass~mbl~d compon~nts on a pl~c~ of v~roboord. 
Thr two /oudsf>Nk~rr. th~ s~nsitilfity control VRI, bottrry, 
and switch or~ not mount~d on th~ board but th~ con~ 
tions for th~sr or~ shown. TR3 ond TR4 arr (itt~d with 
coolinr dips (s~ t~xt' 

HEAT ~NKS 
It is.,recommended that heat sinks should be used on 

TRJand TR4 to contribute to thermal stability. The 
transistors are fitted with copper cooling clips (obtain
able from most component specialist shops), which are 
bolted to two pieces of 16 s.w.g. aluminium or copper 
measuring at least 7cm x 5cm. 

In the prototype box, a piece of 16 s.w.g. aluminiuJrt _· 
was bent to a right-angle and screwed to the top in::_ 
such a position that it was close to the transistors · 
standing up on the component board. They are 

COMPONENTS .•• 
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Resistors 
RI 180k!! R7 2·2kl1 
R2 33kn RS 560n 
R3 12kU R9 6·8kU 
R4 3·3k0 RIO 220!! 
R5 68k!! R 11 6·8il 5% 3 watts 
R6 12kn Rl2 620k!l(seetext) 
All 10%-! watt carbon, except RII 

Potentiometer 
VR I I Ok n lo&. carbon 

Capacitors 
C I 121-'F elect. 25V 
C2 I OOfLF elect. ISV 
CJ I 001,F elect. ISV 
C4 21,F elect. IOV 
CS 21,F elect. IOV 
C6 I 001,F elect. 15V 

Transformers 
Tl "Miniature" type output transformer 50: I 

(Radiospares) 
T2 Driver transformer (Repanco TT45) 
T3 Output transformer (Repanco TT46) 

A 
B 
c 
D 
E 
F 
G 
H 
1 
J 
K 
l 
M 
N 
0 
p 

25242322212019181116151413121110 9 8 7 6 54 3 2 1 

• 0 0 0 0. 0 0 0 0 0 ••• lQJ •• 0. 0 0 0. 0 0 
0000000000000 00000000000 

ee!CI!oeo• 0 0000000 0 0 0 0 
ooooooeoeoooooooooooooooo 

0 0 • • • 0 0 0 0 0 0 0 0 0 0 0000 

0 0 0 0 0 0. 0. 0 0 0. 0~0 0 ••• 0 0 0 0 0 

oooooooe 0000000000000000 
0 0 0 0. 0. 0 0~0 0 0 0 0 0 0 • 0 • • • 0 

0 0 0 0 0 0 0 0 0 0 0 e e O((»O 0 e 0 e 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 • 0 • • • •• 0 0 0 
0 00000 0 0 -• •• 0 !Cl 0 4l • 0 • 0 0 0 _0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 oooooooooooooeeo oe 
ooooooooooooooooooooooooo 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

• ooooeeoooeeooeeeeoeeoooe 

Fig. lb. Und~r~ .rilw of th~ wiring board showlnr th~ 
copper str~~ . These terips n~~d to br cut in nlnr placrs 
(as shown) utlhf a spot-facr cutter or sharp knife. Thr 
bi«Jclc dots show wherr components and wires ore connrctrd 

easily fastened to this heat sink. 
The output transformer matches TR3 and TR4 to a 

3 ohm loudspeaker. The other loudspeaker LS I, used 
as a microphone, is also a 3 ohm type, which is mounted 
separately in its own case. 7in x 4in -~ 3tin. 

The amplifier, switch, and batterY were housed in a 
box 8in x 4iin :: 5in. The batterY is held in place by 

. a spring clip screwed to the box. 
· .. Single core screened microphone cable was used to 
<coi1neet LSI to Tl. No hum Was apparent wh~n a 
25ft tength was used on the prototype. * 

Switch 
SI single-pole. onloff toggle 

Transistors 
TR I OC-45 (Mullard) 
TR2 OCSID} 
TRJ OCSI (Mullard package LFH3 matched set) 
TR4 OCSI 

Loudspeakers 
LS I 3 ohms 21in dia. 
LS2 3 ohms 3tin dia. 

Battery 
BY I 9 volts (Vidor VT3) 

Miscellaneous 
Veroboard 3lin 2-lin, O·ISin pitch 
Wood for amplifier case 4-!in -!in 2ft 
Plywood front panel Sin ; Sin 
Wood for LS I case 
Cooling clips for TR3 and TR-4 
Copper or aluminium heat sinks (see text) 
Expanded metal loudspeaker grille 



RAIN 
SENSOR 
l:::ay G.M.HARVEV 

WITH this simple electronic device the clothes line 
can be left fully laden, without the housewife 

worrying about the possibility of rain. A rain sensor 
can be left in the garden; its two connecting wires lead 
to a flashing alarm in the house. 

SENSOR CIRCUIT 
The sensor is an arrangement of parallel thick wires, 

alternate wires being electrically connected together as 
shown in the photograph. If a raindrop is caught by 
two adjacent conductors of the sensor it forms a 
relatively low resistance path to d.c., which virtually 
connects TR I base to V RI wiper via RI. 

VRI acts as a sensitivity control which can be preset 
to provide the correct bias condition for TR I. ·The 
conductance of the raindrop and separation of the 
conductor wires on the sensor will determine the setting 
of VRI. Resistor RI acts as a base current limiting 
resistor to prevent accidental damage to TR I in the 
event of a dead short across the sensor wires. 

The potcntiometer is normally set so that maximum 
collector current is drawn when the input (base) circuit 
is complete; the transistor is said to be "bottomed". 

Fig. I. Circuit diagram of the 
rain sensor unit. The sensor 
wires are connected alternately 
together as shown In the photo
graph above I 

I 
I ...,._.J 

ToStnw 
Wires --, 

I 
I 
I 

2·2 kQ 

This is about 6mA higher than the operating current of 
the relay RLA, so its action is immediate. 

The diode 01 acts as a low resistance load, which 
suppresses high transient currents induced by the 
inductive load RLA. This will avoid undue damage 
to the transistor. 

ALARM FLASHER 
The relay's operation closes RLAl and connects the 

battery supply to a multivibratorcircuit. The indicator 
lamps at the collector of TR3 are made to flash due to 
the interchange of cumulative. action between the 
transistors TR2 and TR3. The flashing time is 
determined by Cl and R3, and C2 and R4. ·The time 
per cycle in this circuit is approximately 0·5 second -but 
if required this can be altered by reducing the values of 
Cl and C2 for faster flashing. Two 6 volt lamps are 
connected in series and will have almost the whole 
battery voltage across them at the commencement of 
each cycle, due to the "bottoming" of TR3. If low 
current lamps are used (6V, 0·06A) the current drawn 
should be well within the maximum rating of TR3 
collector. 

-12 

LPI 

LP2 &YI_I_ ... 
I 
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COMPONENTS • • • 
Resistors 

RI 2·2k!l R3 6·8k!l 
R2 I k!l R4 6·8k!l 
All resistors I 0%, i watt, carbon 

Potentiometer 
VR I I M 0 linear carbon 

Capacitors 
Cl IOOp.F el.ect. 2SV 
Cl IOOp.F elect. 2SV 

Transistors 
TRI, TRl, TR3 NKT 216 (3 off) 

(Newmarket) 

Diode 
Dl OASI (Mullard) 

Relay 
RLA 7000 12V Type MH2 

(Keyswitch Relays Ltd.) 

Lamps 
LP I, LP2 Panel lampholders, m.e.s. 

with bulbs, 6V, 0·06A, m.e.s. (2 off 
each) 

Battery 
BYI 12V, made up from four 3 volt 

batteries (type 72, Ever Ready) 

Switch 
SI Single pole, on/off, toggle switch 

Miscellaneous Vtroboard panel shown raised 
from nor11al position flat to base of Unit Veroboard 3!in x 2!in (or as reqo~ired) 

Wander plugs and sockets (2 off each) 
Battery connectors and plastics case 
(see text) 
P.V.C covered wire 
Woo~ for box 'ijin x !in x I Sin 
Wooden baseboard, plastics sheet, and. 
wires for the sensor (see text) 

Fig. 2. Layout of the components in the box. The top-side of 
the wiring board is tilted forward to show the component wiring 
clearly 

On "stand-by" the current drain is negligible. When 
operative an average of about 60mA per flashing cycle 
is drawn. This led to a choice of power supply made 
up from four 3 volt batteries arranged in series to give 
12 volts. This voltage is required to operate RLA. 

The battery pack can be made up from four batteries, 
type 12, each of which consists of two cells, type 1915. 
They can be conveniently housed in. two plastics 
containers specially made and fitted with connecting 
strips for the purpose. These containers are obtainable 
from G. W. Smith & Co. (Radio) Ltd., 3 Lisle Street, 
London, W.C.2. 

MAKING THE SENSOR 
The sensor itself is made by fitting four (or more) 

straight parallel tinned copper wires to two plastics side 
supports. These supports should be impervious to 
moisture, as any absorption bx the supports would 
trigger the alarm unintentionally; hence, wood is not 
recommended. 

If 16 s.w.g. wire is used the holes in the side supports 
can be drilled with a Ta-in diameter drill. The distance 
between any two wires should not exceed Ta-in so the 
pitch between centres would be ~in. Alternate wires 
are connected together (see photograph). The length 
and number of wires used is a matter of choice, but 
obviously the larger the "catching" area the greater the 
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Fig. 3. Underside of the wiring board showing connections 
(black dots) and breaks In the copper strips 

sensitivity to a passing shower. When soldering on the 
wires, it is recommended that pliers are applied between 
soldering iron and plastics support, to prevent the 
plastics melting and loosening its grip on the wires. 

The layout of components on the wiring board is not 
critical and it would be possible to reduce this layout 
area on a smaller board, thus reducing the size of the 
finished article. 

The housing is a made up wooden box 6in x 4-lin x 
3in, but a metal box would probably provide a more 
pleasing appearance. * 



HEATER OR 
FIRE MONITOR 

THIS unit was designed as a greenhouse heat failure 
system. It can of course be adopted for other 

temperature monitoring purposes, as will Qe appreciated 
from the following description of its function. 

With the kind of application in mind, close tempera
ture tolerance is not essential and since the relatively 
high temperature at the top of the correctly working 
heater can easily be "monitored", a thermistor has been 
employed as the temperature sensing el~ment. This 
device works in conjunction with a two-stage transistor 
d.c. amplifier, the second stage being suitable for 
energising a magnetic relay which, in turn, switches the 
alarm bell. 

CIRCUIT OPERATION 
If the base current of TR l is turned off either by 

disconnecting the thermistor XI or the thermistor 
battery connection at point ·~A" on the battery pack, 
the conductivity of TR2 is then governed by the base 
current delivered by the base potential-divider com
prising R2, YR2, R3. The smaller the total \alue of the 
top section (R2, YR2). the greater the base current and 
hence the greate1 the collector current. 

The preset control YR2 allows the conducti\ ity of 
TR2 to be adjusted until the collector current is suitable 
to energise the relay RLA. The maximum, safe 
amount of collector current is, of course, governed by 
the type of transistor used, so a relay must be chosen 
whose operating sensitivity falls within the power 
capabilities of TR2. 

THERMISTOR 
SENSING 
ELEMENT 

~ 
_ _[j 
Xf 

~ZfO 

R2 
10kfi 

SET TR2 
COLLECTOR........_ . 
CURRENT ...__ 

RDDN .J. KING 

The Muilard OC72, or equivalent, has sufficient 
power reserve to work a relay calling for up to about 
20mA at a voltage not greater than about 10. The 
Post Office type 3000 relay witt> a 500-ohm coil 
satisfies these requirements. There arc other relays 
suitable for instance, the Omron, supplied by Key
switch Relays Limited, type 2051 is available with a 
650-ohm coil. which operates at about 12mA. This 
component is illustrated in the accompanying diagrams. 

SETTING TR2 
The second preset potentiometer Y.R2 is adjusted so 

that the relay energises. ensuring that TR2 collector 
current does not exceed 20mA. This can be achieved 
either by putting a milliammeter in series with TR2 col
lector circuit or by measuring the d.c. voltage .. across the 
relay coil, assuming that the coil resistance ·ts known. 
The voltage is equal to the current in amperes times the 
resistance.. Thus, a 500 ohm relay would be passing 
20mA when the voltage measured across i(is'lO~''"··-. 

lt will be seen that the collector/emitter cireuit of 
TR I is across R3, the bottom· arm of the potential
divider of TR2. With the thermistor (hence, base 
circuit of TR I) disconnected, the cA'ect of TR I across 
R3 is negligible. Howc\er, when the thermistor 
circuit is connected TR I base current flows and causes 
TR I to conduct. 

The degree of conducti\ ity of this transistor depends 
on (a) the setting of the "set temperature" preset YRI 
and (h) the resistance of the thermistor. The ther
mistor is an element v. hose resistance falls as its 

Cf 

BYf~ -

TO CONTROL UNIT 

I I 
g Q RUBBER 

STOPPER 

\=':to~-THERMISTOR 
XI 

SMALL 
TEST-TUBE 

L_======~~~====~==y---~+ 
Fig. I. Circuit diagram of the heater or fire monitor. IMPORTANT: The 
left hand relay contact should be marked "2" and not "I" as shown 

Fig. 2. Housing for the sensing 
element 
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temperature rises. The resistance at nominal ambient 
temperature, say, 25oC differs between thermistors 
of different types, though the ratio of resistance change 
with temperature change does not differ greatly. 
Ambient or "cold" resistance can be less than 400 ohms 
or greater than 140 kilohms, depending on type. 

A thermistor with a medium value cold resistance is 
best suited to the application in hand, and the Brimar 
CZlO was found to be suitable. This component drops 
to about 150 ohms at its maximum temperature (about 
200°C), 

ENVIRONMENT TEST 
Assuming that TR2 has been adjusted as previously 

explained, the thermistor battery circuit should next be 
connected and the thermistor should be subjected to an 
environment whose temperature is in the order of that 
likely to be encountered in the greenhouse, room, or 
other premises with the heater inactive. 

The relay must remain energised under this condition. 
This is achieved with VRl correctly adjusted because in 
spite of the thermistor battery circuit being connected 
the conductivity of TR 1 is still limited by the high, cold 
resistance value of the thermistor. Thus, the collector
emitter circuit of TRl will still have little shunting 
effect across R3. 

When the temperature of the thermistor rises, or at 
the temperature of the heater monitored as previously 
described, the resistance of the thermistor will be 
considerably lower than its cold value. This will incite 
TRl base current, thereby increasing the conductivity 
of the transistor, the effect of which is to increase the 
shunting across· R3. This pulls back tbe base current 
of TR2, and thus reduces the collector current. to a 
value where the relay de-energises. 

COMPOMENTS . • • • 
Resistors 

RI 2200 
R2 IOkO 
Rl I·SkO 

Potentiometers 

R4 2200 
All 10%. t_W carbon 

VRI 5k0 open skeleton type preset 
(Radiospares) 

VR2 25kn preset 

Capacitor 
Cl O·IJLFpaper 

Thermistor , 
XI CZIO (Brimar) or similar 

Transistors 
TR I , TR2 OC72 (2 off) 

Diode 
Cl OA81 

Relay 
RLA Omron type 2051, 650 ohm coil 

(Keyswitch Relays Ltd.) 

Switch· 
SI O.P.S.T. toggle 

Batteries 
BYI-3 3 x 4·5V flat flash lamp type (3 off) 

Miscellaneous 
Veroboard, 16 strip x 21 holes 
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Fig. 3. Strip-side of the Veroboard 

SETTING VRI 
To get the system working properly, therefore, VRl 

must be set for maximum sensitivity at the required 
temperature. The idea, then, is to adjust.-VRl so that 
the relay is truly energised when the temperature 
immediately above the heater is considered too low for 
safety. When the relay is so energised, the contacts 
close and put the bell in series with BY3 battery section. 
If the setting of VRI is correct, the relay will de-energise 
when the air from the top of the heater is allowed to 
increase the temperature of the thermistor. This is the 
"normal" condition, of course, with the alarm bell 
muted. 

Test tube, rubber stopper, paraffin wax. 
Electric bell 4·5/6V d.c. Fig. 4. Arranrement of components. IMPORTANT: The lefHI 

s"own connected to tag "I" on the relay should In fact go to tdf "2" 
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BATTERIES 
The unit is run from three 4·5 volt flat flashlight 

batteries. The full13·5 volts is applied to TR2, via the 
relay, the 4·5 volts of BY3 operates the bell and the 
4·5 volts of BYl supply the base current of TRl, via the 
thermistor and VRl. Rl is a current limiting resistor, 
but on no account should the thermistor or its leads be 
short-circuited as this could result in a damaging current 
in the emitter-base junction of TRl. 

Diode Dl across the relay winding suppresses 
transient pulses that may otherwise harm the transistor, 
while the capacitor-resistor series network Cl, R4 
across the bell minimises interference from this souree. 

A double-pole, single-throw switch disconnects the 
supply from both the base of TRl and from TR2 when 
the unit is switched off. 

HOUSING THE EQUIPMENT 
The circuit can be built upon a piece of Veroboard or 

eyelet board, or a printed-circuit could be produced to 
accommodate it. This board can then be housed along 
with the three batteries in a suitably-sized wooden box. 
It is important to place the unit at a site of fairly normal 
ambient temperature. On no account should the unit 
itself be allowed to sample heat direct from the heating 
appliance. 

The thermistor should be connected to the unit 
through a length of flexible cable, and one way of 
housing this component is shown in Fig. 2. Here the 
thermistor is contained within a small test-tube filled 
with a heat conducting insulating material, such as 
paraffin wax. The tube is sealed with a rubber stopper, 
through which the connecting leads are passed. * 

AUTD 
NIGHTLIGI-IT 
by GIDRDDN .J. KING 

THIS project illustrates very simply a useful application 
of the photoconductive cell. It is a ,device that 

automatically switches on an electric light (i.e., a hall 
lamp or a table lamp) at dusk and switches it off again at 
dawn. Many readers have written to us of their 
interest in such a device, especially as a means of dis
couraging intruders when the house is left unoccupied 
over night, the light switching on at dusk, of course, 
giving the impression that a human element is present in 
the house. 

PHOTOCONDUCTIVE CELL 
The prime component of the project is the photo

conductive eell, sometimes called a light-sensitive 
resistor. This component is made of cadmium sulphide 
and has a resistance value that changes widely with 
changes in light intensity falling upon it. The 
particular cell used here is the Mullard type ORP12 and 
this has a dark resistance (i.e. unity lux) of about 10 
megohms. Under full light conditions this resistance 
falls to between 75 and 300 ohms. 

The ORPli is encapsulated in plastic, and is of 
"button" construction, one side of which is transparent 
to allow the unrestricted passage of light. The other 
side carries the two leadout wires which should not be 
bent nearer than 1·5mm to the seal. When these 
leadout wires are soldered the heat conducted to the 
encapsulation should be kept to a minimum by the use 
of a "heat shunt". 

In many applications, the photoconductive cell is 
arranged to control the bias of a transistor or valve or 
some primary circuit to give rise to a secondary action, 
like the operation of a relay in the anode or collector 
circuit of a valve or transistor. However, in the device 
under discussion the cell is arranged to operate a relay 
direct. This is possible provided the maximum power 
dissipation and the maximum voltage of the cell are not 
exceeded. 

The author has discovered that consistent results are 
possible with the ORP12 which has a maximum power 
dissipation of 200m W from 20 to 40°C, falling to 11 Om W 
at 50°C. The maximum voltage rating is 110. 
The relay required should have a coil resistance of about 
10,000 ohms, pulling in at about 5mA at 50 volts. 

HOW THE DEVICE FUNCTIONS 
The circuit ofthe auto nightlight is shown in Fig. 1. 

It is powered from the mains supply through the mains 
transformer T1, which has isolated primary and 
secondary windings. The specified transformer has a 

D1 
OA202 

Fir. 1. Circuit dlorrom of the outo nlrhtllrht 
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Fir. 2. Layout of components and wlrlne. The baseboard 
can form the bottom panel of a wooden case 

240V primary which will suit most domestic instal
lations. The secondary winding delivers about 50 
volts (r.m.s.) at 30mA. 

This secondary supply is rectified by D I, which can 
be a small germanium or silicon diode of suitable p.i.v. 
rating and Cl is the reservoir capacitor. The resulting 
d.c. voltage is applied across a preset resistor VRI 
controlling the sensitivity of the device. 

The photoconductive cell Xl is connected in series 
with the winding of the relay, and VRl is adjusted for 
relay "hold-on" under the ordinary daylight ambient 
lighting conditions at the site of the cell. 

Clearly, then, when the ambient illumination falls 
below a level preset by VRJ, the current in the relay will 
fall below its "hold-on" value, the relay will de-enerJise 
and the contacts will make, switching on the light. 
Conversely, when the light intensity at the cell rises 
again the relay will re-energise and the lanip will be 
switched off. 

DESIGN CONSIDERATIONS 
There are one or two design factors that must now be 

considered. Assuming that the maximum d.c. voltage 
across VRl is 60and that VRl is adjusted for full output 
voltage, maximum dissipation occurs in XI when the 
light falling upon it causes its resistance to equal the 
resistance of the relay winding (about 10,000 ohms). 
Under that condition the voltage across the cell will be 
ha/fthe supply voltage, or 30 volts. 

Now, power dissipation in such a circuit is equal to 
P/R, where E is the voltage across the element. Thus, 
we have 302/10,000, which works out to 90mW, well 
within the 200mW rating of the ORPI2. 

However, the voltage across VRI should never exceed 
about 80, and if a voltage of this magnitude is necessary 
to operate the relay properly, then a cell with a higher 
maximum dissipation and a suitable voltage rating 
should be employed, 

It should also be noted that the cell should not be 
operated at below - 30·C and if its temperature 
(due to sun etc.) rises above 40 C it must be derated 
powerwise. 
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COMPONENTS • • • 

Potentiometer 
VRI IOk!l wire wound preset 

Capacitor 
C I 161-'F electrotype I SOV 

Transformer 
T I Miniature main transformer. Primary 0-2-40V. 

Diode 

Secondary SOV 200mA. Type MS 3390. 
Belclere Co. Ltd., 385/387 Cowley Road, 
Oxford 

Dl OA202 Mullard (or similar silicon diode with 
p.i.v. of ISOV and 30mA forward current) 

Relay 
RLA Miniature relay. 10k!1 coil, SOV approx .. 

-4-SmA. Single pole contacts rated at SA. 
Omron type 205 I with -48 volt coil. Key
switch Relays Ltd. 

XI Photoconductive cell. ORPI2 Mullard 

Miscellaneous 
Material for housing (wooden or plastic case). 

Two-way terminal block. Eight·way tag strip. 
Connecting wire. 

MOUNTING ARRANGEMENTS 
The cell should be placed so that it is capable success

fully of monitoring external light conditions. More
over, it should be shielded from the room lights. There 
would not be a lot of point if the device operated at 
dusk and was then promptly affected by the light going 
on in the room! 

The photoconductive cell can either be integral to the 
unit or it can be connected to it through a length of 
plastic-covered flex. In the former case, the unit as a 
whole: can be mounted in the corner of a window, while 
in the latter case the cell can be built into a small 
tubular housing, this being sited for maximum response 
to outside light and minimum response to inside light. 
Att~tion should be given to the insulation on the 

external leads and cables, for although there is only a 
maximum of 60 volts on the photoconductive cell cable, 
this could give a nasty shock to sensitive peo~le. Even 
more important is the insulation on the mams ~upply 
circuit. and the plugs, sockets and cable connectmg to 
the electric light. Poor insulation here could be lethal. 

It is best to build the unit as a whole into a small 
plastic or wooden (non-metallic) box, for in any event 
the relay should be well protected both mechanically 
and from dust. The relay contacts must have a 
rating of, at least, 2 amperes at 240 volts a.c., but usually 
the contacts are rated at 5 amperes. 

AN ADDITIONAL REFINEMENT 
One refinement that may be considered worthwhile is 

the inclusion of a thermistor in series with the relay 
winding. This would give a delay in operation of the 
relay, so that should, for instance, the cell be illuminated 
intensely, say, from the headlight of a passing motor 
vehicle the delay in relay operation would keep the 
winding de-energised during a normal period of time 
expected by this kind of transient illumination. · 

A suitable thermistor is a Mullard VA1067. but it 
must be remembered that this will act as a current Umiter 
and thus call for a greater d.c. operating voltaae. * 
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HIGHLIGHTS FROM THE CONTEMPORARY SCENE 

Receiving Moon Signals 
ToucH-DOWN on 4 February to U.S.S.R. and, indeed, to 

the rest of the world meant the first soft landing on the 
moon. The photograph above was the result of some 
quick thinking in the offices of the Daily Express. With 
the help of their Muirhead FM/AM Converter type K-129 
and photographic reeeiver type D-700 (shown right) this 
remarkable picture was composed at Jodrell Bank from 
signals received via the radio telescope. 

The camera installed in the spacecraft Luna 9 scanned 
the moon's surface at a distance of only a few feet after 
touch-down. The black blunted triangle at the bottom 
is believed to be the nose cone of the rocket. Intense 
light and shade show the rocks on the surface of the moon. 

The signals were converted to a.m·. then fed into the 
receiver, which is an electro-mechanical optical unit with 
signal compensation, oscillator, and comparator circuits. 
The scanning of the optical unit over sensitised paper is 
controlled by the drum speed and phasing circuit, the 
scanning path being helical. 

The incoming signals were monitored by a loudspeaker 
amplifier and a pictorial monitor. 
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Tiny Television ~ 
THIS photograph shows what is claimed to 

be the smallest television set ever produced 
(right). Beside it, some of the components 
including a lin tube and microcircuits are 
shown. The technician is holding one such 
microcircuit with tweezers. The cathode ray 
tube shown here is not likely to be placed 
on the commercial market. The set measures 
4tin X 3!in x 2in and can operate from 
battery or· mains. It has been developed by 
Westinghouse Defence and Space Center in 
U.S.A. 
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~Home Emergency Aid 
THE Post Office is 

conducting an experi
ment with Manchester 
Corporation and the 
N.W. Electricity Board 
to see whether a device 
will help housebound 
persons to contact 
neighbours when an 
emergency arises. The 
device is a Lab
gear intercommunica
tions system (shown left) 
which requires no inter
unit wiring and can be 
plugged into the mains. 

Anti-slop Probes ~ 
A PAIR of Sonac ultra

sonic liquid level 
probes, fitted into a road 
tanker built by Durham 
Industries Limited, have 
overcome a problem of 
spillage involved in the 
transportation of a 
hazardous liquid. The 
probes give visual indi
cation of when the 
diaphragm of the sensor 
is covered and when 
the liquid level falls 
below the diaphragm. 
The control panel (above 
right) is inside the 
driver's cab. The tank 
(right) is fitted with high 
and low level sensors.~ 

~ Thyristor ~~cranestat" 
CRANES supplied by 

Stothert & Pitt 
Limited are to be con
trolled by English Elec
tric thyristor equipment 
called " Cranestat " 
(left), which provides 
accurate closed-loop 
speed control from the 
driver's lever position. 
It also provides speeds 
up to three times normal 
full speed on light hook. 
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Fig. 18.1. The thermlonlc diode or two-electrode valve. The genera# form of con
struction Is shown In (a). £#ectrons emitted from the cathode are attracted to the 
anode because the latter has a fHnltlve charge. In (b} we see the effect of applying· 
a negative charge to the anod-the free electrons are repelled and remain In the 
vicinity of cathode. The circuit symbol for an Indirectly heated diode Is shown in (c) 

lAST time, we ended up by saying that eleetronic 
equipment produces, and makes use of, signals. 

This word signal has been handed on from the radio 
communication field; before then .it had been used in 
connection with the telegraph, flag, and earlier methods 
of sending intelligence. It originated in the Latin word 
signum, meaning a sign. Any electrical waveform, or 
pulse carrying information qualifies, therefore, to be 
described as a signal. 

As we mentioned before, the odd thing is that after 
taking pains to obtain smooth steady d.c., we then 
convert this back to a.c. This is because signals are 
nearly always a.c. waveforms and pulses. Information 
can be conveyed by these a.c. signals-by varying the 
amplitude, frequency timing, or the shape of the wave
form. 

Signals are generated by electronic circuits, or by 
devices known as transducers. We shall discuss 
transducers later. When signals are available, they can 
be amplified, and/or stored (recorded). They can also 
be distorted by the electronic circuitry. This is 
something we usually wish to avoid, because we lose 
information that way, or else introduce false 
information. 

THE HEART OF ELECTRONICS 
All these possibilities arose because of the advent of 

one extremely important electronic device, namely the 
thermionic valve. Now, its younger brother the 
transistor is taking over more and more the functions of 
the valve. Both these devices, although working on 
slightly different principles, enable amplification and 
rectification to be obtained. Without electronic 
amplification nothing much could have evolved in the 
way of radio, television, or other electronic develop
ments. 

Rectification is the property of allowing a flow of 
Current in one direction only. This enables valves and 
transistors to be operated like switches (with no 
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moving parts!) to control and divert different signals 
(that is, information) around a circuit. 

Amplification is the possibility of boosting the size or 
power of signals-thus enabling a very weak signal 
source (such as a gramophone pick-up) to do a large 
amount of work (such as fill a large concert hall with 
sound). Linear amplification is the most important 
type, meaning that the output is a faithful copy of the 
input, i.e. there is no (or in practice, little) distortion. 

It appears, then, that valves and transistors are the 
heart of all the circuitry of electronic devices, and an 
understanding of these devices will enable you to grasp 
what is going on, quite easily. 

THERMIONIC VALVES 
A quick look at the history of the electronic valve is of 

great interest. The simplest valve, now called the diode 
or two electrode valve, was first made, in England, by 
Fleming. He had read a paper about darkening of 
electric lamp glass envelopes, written by the American 
inventor Edison. Edison reported that, whatever was 
coming off the glowing carbon filament and darkening 
the envelope could be stopped by sealing into the bulb 
a small plate, and connecting this to the positive side 
of the filament. Fleming developed his valve using this 
idea. 

The important action upon which valves are based is 
called the thermionic effect. This is the fact that 
electrons can be "boiled off" the surface of a heated 
substance and the electrons then form a "cloud" in the 
space adjacent to the surface. 

Now, electrons is the name we give to tiny particles of 
negative electricity, and they are attracted to a positive 
charge (and if you remember, repelled by other negative 
charges). The cloud of electrons will not move very 
far unless as much air as possible is removed. This 
means a vacuum must be produced, and under these 
conditions you probably agree that it will be easy to 
attract the electrons across the vacuum to a positive 



plate nearby. This plate is called the anode. If the 
plate is charged negatively, no electrons stream across. 
This is because none is being emitted by the cold plate, 
and those at the hot filament are repelled by its negative 
charge. 

You have just covered all the important ideas 
concerning the diode valve. It is quite easy to see now 
why the valve allows current through in one direction 
only. (Hence the name "valve".) 'rhe electron 
emitter is called the cathode, and it is either a filament 
heated directly by an electric current, or more 
commonly now, an indirectly heated surface. In the 
later case the heater is separate from the cathode itself, 
acting rather like a small electric fire. 

Moving on to a remarkable development of the diode, 
we will see how much of electronics was made possible 
by the addition of a third electrode. The idea of 
having free charges of electricity moving through a 
vacuum from one electrode to another begs the 
question: what would happen if other electrodes are 
placed in the electron stream? The more complicated 
valves which make use of these extra electrodes give 
rise to the types known as triodes, tetrodes, pentodes
and so on, together with the rather specialised variety 
known as cathode ray tubes. 

THE TRIODE VALVE 
The addition of one further electrode into the space 

between the cathode and the anode makes three 
altogether, and accounts for the name_."triode". 

Suppose a metal mesh is placed between the cathode 
and the anode. Electrons will flow through the gaps in 
this mesh, or grid and reach the positive anode as 
before. But if an electric potential is placed between 
this grid and the cathode, the flow of electrons will be 
greatly affected. If there is a negative voltage on the 
grid, the electrons will be repelled and slowed down, and 
fewer will reach the anode. In fact, if the grid is made 
sufficiently negative, all the electrons will be repelled 
back, and none will pass ·to the anode, despite its 
positive potential. We say the valve is cut off, or in 
electronics, switched off at the grid, when this condition 
occurs. See Fig. 18.3. 

(Cl) 

Flf. 18.2a. This cut-oway view of a trlode electrode 
assembly shows the three main electrodes, plus the heater 
Flf. 111.2b (rlrht). Circuit symbol for an lndlrecdy heated 
trlode 

NEGATIVE GRID 
VOLTS 

CUT-OFF 
VALUE 

USUAL VALUE 
OF GRID BIAS 

Rr. 18.3. The rraph shows how the current flowlnr 
throurh a triode Is Influenced by the voltare applied to the 
control rrld. As the rrld Is made more neratlve, a point Is 
finally reached where the anode current ceases altorether. 
This Is the "cut-off" value of rrld bias 

The importance of this third electrode can be 
appreciated now: small changes of the grid voltage can 
produce much greater changes in the current passing 
through the valve. Not without justification is this 
third electrode frequently referred to as the control grid; 
You' can see that a triode can be looked on as a voltage
change to current-change converter, and is in fact, an 
amplifier of signals. Amplifications of 50 to 100 times 
are possible with modern valves. 

In practice, the grid is held at a small negative 
voltage with respect to the cathode. This is called the 
grid bias and the small signal voltage variations increase 
and decrease the value of the grid voltage about this 
point. ·Only in exceptional cases is the grid allowed to 

. rise positive to the cathode, and therefore attract 
electrons to itself. 

VALVE CONSTRUCTION 
Most substances must be heated to a very high 

temperature before an appreciable number of ele<::trons 
are given off. Early valves used tungsten filaments, 
which had to be heated to 2,200° Centigrade before 
electrons were emitted. They glowed like an electric 
lamp, and much power was consumed to heat them. 
An alloy of tungsten and thorium came into use next, 
and operated at about 1,600°C. The great break
through came when "oxide coated" filaments (and 
soon after, separate cathodes) became possible. 

The filaments of directly heated valves are usually 
made of tungsten. The separate cathodes are cylinders 
of nickel or molybdenum. The carbonate of the 'metal 
barium or strontium is painted onto the· cathode, and 
this is heated to quite high temperatures during the 
pumping of the vacuum, which forms the oxide. This 
delicate oxide coating emits electrons readily at tempera
tures of about 750°C, so that only a dull red heat is 
required. 

The anode plate is usually of nickel or Qlolybdenum, 
blackened to radiate heat. It is held by welding thick 
wires to 'it, these passing through mica end supports 
wedged into the glass envelope. In use, the bombard
ment of the anode by the speeding electrons produces 
heat. The anode must remain cool, or electrons might 
be emitted from it also, although other damage is 
usually done long before the temperature rises to the 
electron emission point. 

Now to the grid. There are very few materials 
suitable for this electrode, and again tungsten or moly
bdenum are the usual metals employed. The grid is 
formed by winding a spiral of fine wire round two 
stout support wires (held in the mica pieces). 
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M ANY readers will be aware that recent advances in 
transistor circuitry have culminated in obtaining 

high efficiency and high power output from transistor 
audio amplifiers. The secret to this is called "pulse 
code modulation", which employs pulsating techniques 
to drive the output transistors hard at brief regular 
intervals, while maintaining low heat. dissipation. 

This article describes how I\ regenerative coincidence 
detector can be built on our "standard" pattern of 
printed circuit board, described in "Bonanza Boards". 
Later an ultrasonic sawtooth generator, suitable for 
driving this unit, will be described. 

The basic circuit is shown in Fig. 1. Many readers 
will recognise it as a "flip-flop", in which the outputs are 
switched on alternately by a trigger pulse applied to one 
of the transistor bases. The circuit reverts to normal 
when that pulse is removed. 

-4SV 

T 
BY1 I 

I 
.1. 

SK4 

L-----------------~ 
Fig. I. Circuit diagram of the regenerative coincidence 
detector. All components inside the dotted line area are 
mounted on the printed circuit board 
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DETECTOR 

The component layout on the printed circuit board is 
shown in Fig. 2 and should present no problems. 
A link wire is used at C. For this particular circuit it 
will be necessary to cut the square piece of copper 
laminate into two strips and drill an extra hole, making 
three holes in each strip. This is shown dotted in Fig. 
2, the copper being on the reverse side of the board. 
Careful cutting and lifting of the unwanted piece can 
be done with a sharp knife. 

COMPONENTS • • • 
Resistors 

RI HkO} R2 2·7kn 
R3 2·7k0 All resistors 10%! watt carbon 
R4 HkO 
RS 3311 

Potentiometers 
YRI, YR2 IOkO linear carbon (2 off) 

Capacitors 
C I I oo,..F elect. SOY 
C2 IOO,..F elect. SOY 
C3 I oo,..F elect. SOY 

Transistors 
TRI, TR2 OCSI (Mullard) (2 off) 

Battery 
BYI 4S volt (Ever Ready type 8104) (or a suitable 

40Y d.c. power supply unit) 

Plugs and Sockets (optional) 
PL I and SKI coaxial for "output I" 
PL2 and SK2 coaxial for "a.f. input" 
PL3 and SK3 coaxial for "output 2" 
PL4 and SK4 coaxial for "sawtooth input" 

Miscellaneous 
Printed circuit board (see text) 
Switch, single-pole, on/off (optional) for battery 
Battery connectors and p.v.c. wire 



Fig. 2. Layout of components on the regenerative coinci
dence detector board. Link wire C only Is required. Notice 
that the square piece of copper (shown dotted) Is cut Into 
two strips, each with three holes 

Coaxial plugs and sockets can be used for the inputs 
and outputs if the unit is to be self-contained, but if used 
with the sawtooth oscillator the units can be connected 
direct as will be shown later. 

To set up this unit for use, connect a 40 to 45 volt 
power supply or battery. Adjust the two potentia
meters so that the wipers are nearest to the common 
positive line connection, i.e. with the base of TRl and 
TR2 at zero potential. Connect an earphone across 
"output 1". Measure the voltage between TRI 
collector and common positive with a high resistance 
voltmeter (observe polarity). This reading should be 
almost equal to the power supply voltage (on load). 
Adjust VRI until the meter reading has dropped to a 
minimum obtainable voltage. Turn back VRI the 
opposite way until the meter reads about 0·5 volt higher 
than this minimum value. Leave VR I set at this point. 

Now transfer the meter to measure the voltage 
between the collector of TR2 and common positive. 
Adjust VR2 until a ·similar reading is obtained on the 
voltmeter. Carefully rotate the spindle of VR2 a 
short distance in each direction so that a series of pops 
can be heard in the earphone. The circuit should 
change state; as the TRl collector voltage rises, that of 
TR2 falls and vice versa. If this does not occur, there is 
probably too much negative bias on the base of TR t, 
reduce this slightly by adjusting VR l until the 
"popping" of the two states is evident from the ear
phone, when VR2 is rotated back and forth. Set VR2 
to a point in between the two trigger "pops" and the 
unit will be ready for use with the "Ultrasonic Saw
tooth Generator". 

q·~ ;.., ULIRASOHIC SAWTOOTH GENERATOR 

I~' 4! . 
1

"i~?ff01~:~~ 

888 

~--------------1 -45V -l 
I 
I C1 

Sawtooth I 100~F Outn .. i 

SK1 I 
I TR1 I OC81 I 

I 
BY1 I 

I 
.I. 

I R2 100Jl I 
I 75ll I I 

~--~----~----~~ 
Fig. I. Circuit diagram of the ultrasonic sawtooth gener
ator. Components Inside the dotted line are mounted on 
the printed circuit board; The chain-dotted line represents 
the metal housing which Is necessary and should be 
earthed 

THIS unit is useful for a wide variety of functions 
. including the testing of h.f. and r.f. circuits. The 

ultrasonic sawtooth generator is not so useful for 
direct a. f. checking without an oscilloscope, but it will be 
found that, when combined with BB7 (Regenerative 
Coincidence Detector), it can be used in electronic 
switching applications, where a very high speed is 
required, such as "pulse code modulation" for audio 
power amplifiers. 

The circuit is shown in Fig. I. High quality com
ponents should be used and the whole unit should be 
mounted in a metal box. If possible the box should be 
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WIPER 

Fir. 2. Layout of com,onents on the 'rinted circuit board. 
Unk wires are required at A, B, and C 

COMPONENTS ••• 
Resistors 

RI 2-7k!l} 
Rl 75!1 All resistors 5%, t watt, high stability 
R3 56k!l carbon 

Potentlometer 
VRI lOOn linear wire wound 

Capacitors 
C I I oo,.F elect. 50V 
Cl O·OI,.F ceramic 30V 

Transistors 
TRI TR2 OCSI (Mullard) (2 off) 

Battery 
BYI 45V (Ever Ready 8104) or d.c. power supply 

-40 to 45V 

Plug and Socket 
PLI and SKI coaxial for output 

Miscellaneous 
Printed circuit board (see text) 
Switch, single pole, onfoff (optional) for battery 
Battery connectors (optional) 
Metal box (aluminium) fully enclosed, size to suit 

application 
S.R.B.P. backing board for the printed circuit board 

connected to "earth" to prevent unwanted radiation 
interfering with domestic receivers. All cables carrying 

' the sawtooth signal must be screened, with the screen 
connected to the metal box. The box is indicated in 
Fig. 1 with a chain-dotted line around the whole circuit. 

The layout of components on the "standard" pattern 
printed board (see "Bonanza :boards") is shown in 
Fig. 2. The potentiometer VRl is not mounted on the 
board, but is fitted to the metal box, and connected to 
the appropriate points on the board by short flying 
leads. 

When the unit is complete it can be checked for 
errors. If everything is correct, connect the output to 
an oscilloscope, and a battery or power unit supplying 
40 to 45 volts d.c. to points indicated in Fig. 2. A high 
frequency sawtooth waveform should be displayed on 
the oscilloscope. 
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AUDIO POWER 
MANY push-pull transistor power amplifiers, both 

commercial and home-built, utilise high frequency 
output transistors for the relatively low frequency purpose 
of audio amplification. By interposing a Schmitt 
trigger circuit or a coincidence detector with an ultra
SQnic sawtooth oscillator, it is possible to drive these 
transistors more efficiently in an a.f. coded ultrasonic 
switching mode. 

This could give a higher output power with less strain 
on the components of the amplifier, less heat dissipation 
from the output transistors, and higher conversion 
efficiency of electrical power into a. f. power output. 

Transformerless class AB and bridge type amplifiers 
are particularly amenable to conversion in this manner; 
the power output rating may be easily doubled or 
quadrupled, with the transistors actually . running 
noticeably cooler, and the output quality unimpaired. 

This kind of operation is known as "pulse code 
modulation". This article will describe how an 
existing. audio amplifier can be modified to provide 
that extra power. 

USING 887 AND 888 
The output from the pre-amplifier or driver stage of 

an existing amplifier is applied to the input of the 
power booster. The booster output is applied to the 
subsequent stages of the amplifier. 

A suitable set-up uses the "Regenerative Coincidence 
Detector" (BB7) and the "Ultrasonic Sawtooth Genera
tor" (BB8) described elsewhere in this issue, and the 
combined circuit is shown in Fig. 1. Component 
values (shown in the respective articles) were chosen for 
a booster to suit an amplifier running from a 40 volt d.c. 
power supply. Allowance must be made for the extra 
current drain, and the power supply should be capable 
of handling this. However, the circuits shown will 
operate satisfactorily between about 35 and 45 volts; 
hence the battery quoted was a 45 volt type which is 
readily obtainable. Higher voltages may require 
different values for some components. 

Before connecting the units together the following 
adjustments should be made: follow the setting-up 
instructions given in the article on the "Regenerative 
Coincidence Detector". Now switch off the power 
supply, disconnect the earphone, and connect the 
"Ultrasonic Sawtooth Generator" as shown in Fig. 1. 
It is not advisa,ble to attempt to listen to the high note 
produced through the earphone. 

Switch on the power supply again and measure the 
collector voltages of TRl and TR2 on BB7. Adjust 
VR2 on BB7 until there is very little difference between 

C1 
n• '\.il--\u. 

SAWTOOTH 
OUTPUT 

::::>::'. 
.f-:~4~:+:~++·+~~~--

Fig. I. Connectinr 887 to 888 for initial checkinr and 
settinr u' 'rocedure 



BOO SI ER 
Fig. 2. An example of a comple• 
mentary-symmetry type of am
plifier. Component values are 
not given since they can differ 
from one design to another. The 
dotted line represents the Inter· 
section for connecting the power 
booster (see Fig. 3.) 

FHdllack 
Capacitor 

I 
I 

4 

-40V 

0 

these two. voltages (i.e. less 
than t volt). Adjust VRl 
on BB7 only if necessary. 
This will give a mark/space 
ratio of 1: 1, subject to com
ponent tolerances, which 
can be monitored on an 
ocilloscope. 

"DRIVER STAGE POWER OUTPUT STAGE 

CONNECTING TO AUDIO AMPLIFIER 
If a push-pull output is required from the booster, 

both outputs may be used in order to supply this. If 
only one output is required (as in the following example) 
only output l need be used. 

As an example of one application qf the booster, let 
us consider the conversion of a "complementary 
symmetry;' type of output. A simplified form of this 

COMPONENTS • • • 
Bonanza Boards 

BB7 Regenerative Coincidence Detector (see page 
282) 

Reverse polarity of Cl and add 
Rx I k!1 10% t watt carbon (see text) 

Delete C2 and C3 

BB8 Ultrasonic Sawtooth Generator (see page 283) 
Add capacitor Cx IOOJ.LF elect. SOV 

and choke L1 IOH lOOn (minimum current 
rating 20mA) 

Power Supply Unit (see text) 

Fig. 3. The final set-up of the amplifier shown In 
Fig. 2 combined with the power booster (887 modi
fled and 888). Only part of each circuit Is shown 
for connections; refer to the appropriate articles 
for full details. The complete &ooster and amplifier 
should be housed In a metal box and the box 
"earthed" 

DRIVER STAGE 
AS IN FIG.Z 

REGENERATIVE 
COINCIDENCE 

DETECTOR (8&7) 
MODIFIED 

circuit is shown in Fig. 2. Th~ conversion is shown in 
Fig. 3. Notice that the base diode D l has been removed 
and the bases of TR6 and TR 7 joined together. The 
~upling capacitors C2 and C3 in BB7 have been 
omitted; C3 because output 2 is not required, C2 
because TR l in BB7 can be directly coupled to the 
bases of TB..2 and TR3 in this existing amplifier. 
Capacitor Cl in BB7 is reversed so that the negative 
lead is· connected to the "negative" collector of the 
preceding stage. An additional resistor (I kilohm) is 
connected in series with this capacitor. The feedback 
capacitor has to be removed to avoid upsetting the 
operation of the power booster. Tone correction 
should, if necessary, be applied to earlier stages. 

If a mains operated power supply unit is used, it is 
worth incorporating some extra smoothing: This is 
shown in the form of an LC circuit in the sawtooth 
generator negative line, and would prevent excessive 
hum modulation reaching the loudspeaker. 

Make sure, before applying the booster to the power 
unit, that the voltage and current ratings of all its 
components will handle the extra load. If not they 
must be replaced by different types of adequate rating. 
This extra load current should be measured before 
connecting to the amplifier 

~W.M. SIGNAL 

ULTRASONIC 
SAWTOOTH 

GENERATOR (a 8 8) 

~Jl1 : 10H 
.. oon. 

POWER OUTPUT 
STAGES MODIFIED 

-40V 

zss 
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guide every Motorist needs 

Make 1966 your best-ever year on the road with 
the help of this guide that will save you pounds 

in repair and running costs. 

GETTING THE BEST FROM YOUR CAR. Step-by-step guide to 
mechanical overhauls relining brakes simple engine tuning 
easy starting most-from-the-gallon maintenance basic 
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interior draughtproofing -- 10 routine tips for cleaning chrome 
and paintwork. 

DRIVING TECHNIQUES. Tips on safer motoring in all road and 
weather conditions - the art of reversing-· split-second action 
on mechanical failure -- looking for possible dangers ahead. 

BEGINNER'S GUIDE TO THE ENGINE. A simple explanation of 
the functions and operation of the cooling and lubricat1on systems, 
carburettor, gearbox, etc. 

BUDGET HOLIDAYS. Packed with advice on pre-holiday arrange
ments - preparing the car - living under canvas - towing a 
caravan. 

BUYING OR SELLING A CAR. How to (a) get value for money. 
(b) get the best price for your car - tips on running in. 

REVIEW OF ACCESSORIES. Clear-view and and rear-view pro
ducts anti-theft devices · safety belts · interior comfort 
brake boosters · roof racks exhaust equipment · auxiliary 
lighting. 

BIG DEMAND! RESERVE YOUR COPY NOW! 

286 

JUST OUT! 

NEW PROJECTS, NEW IDEAS 
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ANNUAL today! It brings you dozens of ways 
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the-minute new look . . . with detailed in
structions and how-to-do-it illustrations that 
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professional touch. Don't miss it! 
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PORTABLE 

Part Three 

THE li\c sub-unit<; arc built on pic~cs of YcroboarJ. 
The approximate overall dimensions of board used 

in each case arc given in the caption to the appropriate 
diagram (Sec Figs. 19 to 23). 

It should be noted that those fou~ boards which arc 
installed below the chassis must mc:L~ure 2~ in in 
depth in order to lit into the cradle. This means that 
boards containing 15 or 16 copper strips will be 
required, although only I I strips arc actually used 
for wiring purposes. Two or three spare strips should 
be allowed at either edge, and the 11 .. used" strips 
numbered from the common positi\c line (No. I) to 
the minus 9 volt line (No. 11 ). The .. spare" strips arc 
not shown on the diagrams of these boards. 

In the case of the power supply sub-unit, there arc 
20 copper strips, and again No. I is the common 
positive edge (no surplus strips an: necessary here). 

In addition to the numbering of the strips, each end 
of every board has an individual alphabetical code. 
e.g. ends G and 11 on the G.M. amrlifier board. In 
this way, every interconnection is coded and the corres
ponding points arc similarlv marked in the circuit 
diagrams and component la)OUt diagrams. 

ASSEMBLING THE SUB-UNITS 
Proceed with the construction of these sub-units as 

follows: First prepare the reverse side of the board by 
cutting away porttons of the copper strip where indi
cated (Figs. 19 to 23). Then mount the components on 
the plain side of the board passing their leads through 
the appropriate holes and then soldering to the copper 
strip. Be sure to add any wire links shown in the 
component layout diagrams. 

The power supply board requires somewhat different 
treatment. When preparing the strip-side of this board, 
drill three holes and fix two metal mounting brackets as 
shown in Fig. 23. Three large capacitors arc mounted 
on this side of the board. Referring now to the plain 
side of the power board, it will be seen from the illustra
tions that special arrangements are made for mounting 
the three transistors TR 15, TR 16, and TR 17. Each of 
these components is fitted in a heat sink v.htch in turn 
is bolted to a piece of IX s.w.g. copper approximately 
lin X 21in and this is mounted off the board on jin 
pillars. 

THE CRADLE ASSEMBLY 
Four of the completed boards may be temporarily 

mounted within the cradle with the latter out of the 
chassis to facilitate most of the inter-board wiring. 
The correct positioning of these boards and the alu
minium screens is shown in Fig:' 16. The screens are 
made of 18 s.w.g. aluminium and arc the same width 
as the boards and are mounted in slots in exactly the 
same way as the boards. The plate between the s.s.b. 
amplifier and the expander stage is cut away where 
necessary to clear the grommet and the wires it carries 
through the chassis, etc. 

By D. V. SMITH 

Refer to Fig. I for the inter-unit wiring. Inter
connections should take the shortest convenient routes 
and should be screened and earthed only where indi
cated in Fig. I. With this wiring completed. the cradle 
assembly should be installed inside the chassis and 
secured with two 4 B.A. bolts and nuts. Finally the 
retaining strip should be secured in position (Fig. I 6). 

The power supply board is mounted on the top of the 
chassis and is secured bv the two metal brackets (bottom 
edge) and also, at the iop edge, by a plastic rod drilled 
and tapped 4 B.A. at either end. The other end of 
this support rod is screwed on Ill one of the meter 
fixing bolts. Sec rigs. I I and 15. 

COMPLETING THE WIRING 
The final stage of the ratcmetcr v.iring can now be 

undertaken. Three grommets arc mounted in the 
most convenient positions on the chassis for taking 
through the necessary connections. Again. take care 
to use screened leads wherever these arc indicated in 
Fig. I. 

The various interconnecting leads should be soldered 
to the ends of the appropriate strips on the circuit 
boards. Most of these leads arc identified in Fig. I 5: 
other connections. such as those to transformers TI and 
T2. can be taken from Fig. I. The individu~l circuit 
diagrams should also be consulted for interconnection 
details. 

The outrut link on the s.s.b. amplifier must he set 
according to requirements. See Figs. 8 and 10. 

The method of fixing the loudspeaker unit v.ithin the 
instrument case is shown in Fig. 18. Holes must of 
course be made in t~c rear of the case to al11'W access to 
the mains connector and fuse. 

Expandod Mrtal scrotn 
srcurtd by Loudsptakor 
fiXIOCJS 

Fig. 18. The loudspeaker unit installed inside the case 

21)7 



0 0 0 0 0 0 

0 0 0 0 0 

0 0 0 0 0 

G8 0 0 0 

G7 0 0 0 

G6 0 0 

GS 0 

. G4 0 0 

G1 0 0 0 0 0 0 

G2 0 ;: 0 0 0 

Gl 0 0 0 0 0 

0 0 • • ,$• • • 0 0 • 
• 0 ". """'".~'".~ -~. ~--~' ~ 

0 0 0 0 0 0 0 0 

EP 0 

E8 0 

£7 0 

£6 0 

ES o 

£4 0 

E.S 0 

E2 0 

El 0 

288 

Fig. 19. Gelger-Muller tube amplifier sub-unit. 
Size of board 2fin x 3tin. a (left): Underside of 
Veroboard. b (below): Component layout on top 
(plain) side of board. (For circuit diagram see 
Fig. 2) 

0 0 0 0 0 0 0 0 HH 

0 0 0 0 0 0 0 0 0 0 HfO 

0 0 0 0 0 0 0 0 H9 

0 0 0 0 0 0 0 0 H8 

0 0 0 0 0 0 0 

0 0 0 0 0 0 0 

0 0 0 0 0 0 

~ 
0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 

0 0 0 0 0 0 HI 

Fig. 20. S.S.B. amplifier sub-unit. 
Size of board 2fin X 4!in. 
a (left): Underside of Veroboard. 
b (below): Component layout on 
top (plain) side of board. (For 
circuit diagram see Fig. 3) 
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Fig. 2 I. E.xpander stage sub-unit. Size of board 
2iin X liln. a (left): UndersideofVeroboard. b (below): 
Component layout on top (plain) side of board (For 
circuit diagrdm see Fig. 4) 
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Fig. 22. Ratemeter sub-unit. 
Size of board 2jin x 4kin. a (left): 
Underside of Veroboard. b 
(below): Component layout on 
top (plain) side of board. (For 
circuit diagram see Fig. 5) 

· o o o o o • • o o o • o • e '<!• • • • o o o Kif 
,._ .. .;,··,::,; .. .,'·''::,;i;ri'"·····;.;·~;,,-·~,·~ . ..;· 

Y' 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 0 J<'KH 
0 0 0 KIO 

0 0 K9 

0 0 0 K8 

0 0 0 K7 

0 0 0 K6 

0 0 0 

0 

0 

0 KZ 

0 Kf 

289 



CALIBRATION OF E.H.T. CONTROL 
Calibration of the "G.M. E.H.T." control VRI is fairly 

simple. For this operation a 20,000 ohms per volt 
meter is required. An A VO model 8 on the I ,OOOV d.c. 
range was used on the instrument described. 

The meter is connected across the e.h.t. output point 
B20 (with no connection to the rest of the circuitry) and 
the control VR I varied from zero to maximum, cali
brating VRI at 100 volt intervals on the .front panel 
and marking the points with Indian ink. Maximum 
output under these conditions is about 800 volts. 

When the calibration is complete and the e.h.t. is 
reconnected at point B20, R3 loads the output to the 
same extent as the meter and so the calibration is still 
valid. R3 also provides a discharge path for the e.h.t. 
when it is required to reduce its value quickly. 

0 0 0 0 0 0 0 0 0 0 0 

0 0 0 

0 0 0 

O ~O OR O: 

0 04 50 0 0 

0 0 

: : : : 
0 0 

Htal Sink Sill• 
20S.W.6. r.rau, -don 
2-4B.A.x'f.41an<J s..-r •. 

0 0 
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This e.h.t. supply is not dangerous but is quite 
capable, at full output, of dealing out quite a "cringer" 
to careless fingers! 

Calibration of the "sss VOLTS" control VR3 is not 
quite as straightforward as that of VR I, because of the 
finite resistance of these semiconductor devices which 
varies slightly from detector to detector. 

Probably the best way to overcome this would be to 
individually calibrate for a particular s.s.b. detector. 
One way this could be done is by temporarily connecting 
the device to the s.s.b. input and then comparing the 
applied voltage with a known variable supply. lf a 
voltmeter is used for the comparison then, when the 
two voltages are equal, no current will flow and there
fore no extra load is imposed on the s.s.b. output. 
The sss voltage at that particular setting can therefore 

000000 

Fig. 23. Pow~ supply sub-unit· 
Size of board Jjin X 4iin. a (left): 
Underside of Veroboard. b 
(below): Component layout on 
top (plain) side of board. (For 
circuit diagram see fig. 6.) 
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e No maths - No unnecessary theory 

e NO PREVIOUS KNOWLEDGE NEEDED 

e BUILD A PROFESSIONAL 
CATHODE RAY OSCILLOSCOPE 

Learn how to 

e READ AND DRAW CIRCUIT DIAGRAMS 

e RECOGNISE, HANDLE AND UNDERSTAND 
every type of modern ELECTRONIC COMPONENT 

OVER 40 EXPERIMENTS - including:-

• Valve Experiments e Square Wave Generator 
e Transistor Experiments e Morse Code Oscillator 
e Electro-magnetic Experiments e Simple Transmitter 
e Basic Amplifier e Electronic Switch 
e Basic Oscillator e Photo-electric Circuit 
e Basic Rectifier e Basic Computer Circuit 
• Signal Tracer e Basic Radio Receiver 
e Simple Counter e A.C. Experiments 
e Time Delay Circuits e D.C. Experiments 

This complete practical course will teach you all the basic principles of electronics by carrying 
out experiments and building op<:!rational apparatus. You will l~arn how to recognise and handle 
all types of modern components, their symbols and how to read a complete circuit or 
schematic diagram. The course then shows how all the basic electronic circuits are constructed 
and used and HOW THEY ACTUALLY WORK BY USING THE OSCILLOSCOPE 
PROVIDED. An application is given in all the main fields of electronics, i.e. Radio; control 
circuits; computers and automation; photoelectrics; counters, etc., together with rules and 
procedure for fault finding and servicing of all types of electronic equipment. For a new and 
exciting approach which gives a real understanding of electronics in an entirely practical way
this course has no equal anywhere to-day. -----------POST NOW FOR FREE COLOUR BROCHURE 

To: BRITISH NATIONAL RADIO SCHOOL, READING, BERKSHIRE 
Please send free Brochure. describing your LERNAKIT Oscilloscope Course without obligation, to: 

NAME I 

British National Radio School 
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Rubber SlteYt 

Fig. 24. &: Section through the completed assembly of the 
s.s.&. detector mounting. 

be determined. This process can be repeated at con
venient voltage intervals within the range of the control. 

MOUNTING THE S.S.B. DETECTOR 
A useful a~:rangement for mounting the s.s.b. detector 

on a short length of coaxial is shown (Fig. 24). The 
coaxial connector required is the nickel-plated brass 
(Belling-Lee) type. Stage-by-stage instructions follow. 

The cable clamp and polythene insulator are removed 
from the coaxial connector. 

For SSN03K detector a 4 B.A. nut and washer are 
then soldered to the outer case, as shown, taking care 
to avoid fouling the thread. In the case of the SS NOS K 
detector a 2 B.A. nut only will be required instead. 

Allow the assembly to coof. The central pin is then 
removed fro·m the polythene insulator. A short 
application of the soldering iron to the pin will assist 
in its removal by softening the surrounding polythene. 
The remaining hole should be enlarged to about -ilrin 
diameter. The insulator can then be replaced in the 
connector body. 

The detector is then screwed into position, takitg 
care at the same time to feed its signal lead through the 
hole in the insulator. A gentle tightening with a small 
pair of pliers will be sufficient to retain the unit. The 
detector signal lead should be protruding from the other 
end of the connector body. Cut this back until about 
tin protrudes. Bare and tin about !in at the end. 
Over the signal lead slip half an inch of tin diameter 
rubber sleeving leaving the tinned end of the wire still 
exposed. 

Cut off about 2ft of coaxial cable. Remove about 
!in of the plastic outer cover and push back the copper 
brading to expose the insulated inner conductor. 
Bare and tin about !in of the inner conductor wires. 
The brading is cut back until about tin long and is then 
"combed" straight. 

Slide the cable clamp over the brading in the usual 
way and splay the brading round the clamp. Solder 
the tinned wires together. Having done this the rubber 
sleeving is then worked back up the signal lead to cover 
the joint. The screw cap is then slid up the cable from · 
the free end to engage with the cable clamp. The !in 
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Fig. 24. A mounting for the 
s.s.&. detector. a: modifica
tions to the coaxial connector 

or so of slack in the signal lead before the screw cap can 
engage with the screw thread on the connector body, 
will be taken up by the signal lead folding inside the 
connector. 

The cap is firmly screwed up and the unit is then 
ready for connection to the ratemeter. 

OPERATING THE S.S.B. DETECTOR 
When using the s.s.b. detector for beta or gamma 

radiation detection, the highest voltage compatible 
with acceptable noise must be used, as stated in the 
introductory article A Solid State Radiation Detector 
-PRACTICAL ELECTRONICS, June 1965. In fact it is 
still possible to get some beta and gamma counts with 
20 volt ·or so using the s.s.b. amplifier without the 
expander stage. This is explained by the sensitivity of 
the ntemeter circuit. If discrimination against beta 
and gamma to leave only alpha pulses is required, then 
the voltage on the detector must be reduced until no 
response to beta and gamma is obtained with S2 in the 
"ALPHA" position. 

The expander stage, when properly set up and with 
the detector voltage as described above, will allow 
detection of alpha, beta and gamma radiations with S2 
in the "ABG" position, while in the "A" position the 
beta and gamma signals will be removed. 

It can also be shown that the s.s.b. detector can detect 
radiation with no applied voltage-but with reduced 
efficiency. 

HANDLE WITH CARE 
A warning must be given concerning the handling of 

the s.s.b. detector. The gold window of the detector 
will be damaged if it comes into contact with anything, 
and so it is a very good plan tp leave in position the 
small piece of plastic sleeve which is fitted when the 
detector is supplied. This sleeving wifi not generally 
affect the detector operation in most circumstances and 
will give protection from many causes of damage, the 
most likely of which is cardess fingering. 

MOUNTING THE GEIGER-MULLER TUBE 
Geiger-Muller tubes may have a variety of termina

tions, depending on the type. The 20th Century 
Electronics type GIOH, which is used for the purposes 
of this article, has a British 4 pin base. A hand-held 
probe for this tube may· be constructed from a small 
aluminium screw-top container as shown in the illustra
tion on the final page of this article. 

But first, a precautionary word on some of the aspects 
of connecting G.M. tubes. 

A pitfall which some people fall into when dealing 
for the first time with G.M. tubes is to connect them 
directly, to lengthy festoons of cable and after getting 
very short, gay lives from the tubes, curse the manu
facturer for his cunningly executed policy of "limited 
product life." This is very unfair. The reason why 
early failures occur in these circumstances is the 



Beginner's 
Guide to 
llectronics 

by Terence l. Squires, A.M.Brit.I.R.E. 
Written throughout in easy-to-under
stand language, covering all aspects of 
modern electronics, this invaluable book 
provides a 'short cut' for the beginner to 
the full understanding of electronic 
principles and practice. No prior techni
cal knowledge is assumed and compli
cated mathematics is avoided. The book 
will enable the reader to go on to more 
specialised studies with confidence. 

192 Pages packed with Basic Detail 
128 Diagrams Sections include: 

e ELECTRIC CURRENTS e DIRECT AND ALTERNATING CURRENTS 
e ELECTRONIC COMPONENTS e BASIC ELECTRONIC CIRCUITS 
e RADAR e MEDICAL ELECTRONICS e ELECTRONICS IN SPACE 
e TELEVISION e ELECTRONICS IN INDUSTRY 
e THE FUTURE OF ELECTRONICS AND TEST INSTRUMENTS 
e TRAINING TO BE AN ELECTRONICS ENGINEER 

Make sure of 
your copy at 
this greatly 
reduced price 

COMPLETE 
& SEND THIS 
FORM TODAY! 

Please send me my privilege price copy of BEGINNER'S 
GUIDE TO ELECTRONICS. I enclose remittance value 6s. 6d. 
(Cheques and P.O.s should be crossed and made out to George 
Newnes Ltd. Write your name and address on back of cheque). 

NAME 

ADDRESS 

If undelivered please return to George Newnes Ltd., 136 Long 
Acre, London, W.C.2. PE, April, 1966 

Detach and send this 
form to 
"Practical Electronics 
BOOK OFFER", 
136 Long Acre, 
London, W.C.99. 
lt is regretted that this 
o«er is not available to 
Eire and Overseas readers. 
Closing date 30 April, 1966 
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MAIL ORDERS TO: R.S.C. TRANSFORMERS 
Fully Guaranteed. Interleaved and lmpreg· 
nated. Primaries l00-ll0-150v. 50 c/s. Screened. 
TOP SHROUDED DROP THROUGH 

42S-0-4lSv. lOOmA. (6.lv. ~a Tw;ce), Sv. la 59/9 
450-0-4S0v. lSOmA. 6.lv. 4a. C.T. Sv. la 69/9 
FILAMENT TYPES 

DEPT. P 
,_.._..,...,...,....,~102 HENCONNER LANE 

(MANCHESTER) LTD. LEEDS 13 lS0-0-lJOv. 70mA. 6·3v. la, O-S-6·3v. la 17/9 

6.3v. I.Sa, 5/9; 6.lv. la. 7/6; llv. la, 7/11; 6.3v. la. 
8!11; 6.3v. 6a. 17/6; 12v. I.Sa, twke 17/6. 
MIDGET (Clamped type) 1:· X lt" X l!" 

Terms: C. W.O. or C.O.D. No C.O.D. under 
£1. Postage 2/9 extra under £2. 4/6 extra 
under £5. Trade Supplied. S.A.E. with all 
enquiries please. Personal shoppers 
welcome at any of the branches below. 
All branches open all day Saturday. 

BRADFORD: 
BRISTOL: 
BIRMINGHAM: 
DERBY: 
DARLINGTON: 
EDINBURGH: 
GLASGOW: 
HULL: 
LEICESTER: 
LEEDS; 
LIVERPOOL: 
LONDON: 

MANCHESTER: 

10 North Parade. 
(Half-day Wedneaday) 
Tel: 25349 

14 Lower Castle Street. 
(Half-day Wednesday) 
Tel: 22904 

30/31 Gt. Western Arcade, 
opp. Snow Hill Station. 
CENtral 1279 No half·day 

26 Osma.ston Rd. The Spot. 
(Hall-day Wod.) Tel: 41361 

~~:~~~J.~o~:dff:l~·6804l 
133 Leith Street. 
(Half-day Wednesday) 

326 Argyle St. (No Half-day) 
Tel :. CITy 4158 

51 Savile Street. (Half-day 
Thursday) Tel: 10505 

32 High Street. (Half-day 
Thursday) Tel: 56410 

S-7 County (Mecca) Arcade 
(No Hall-day) Tel: 28252 

73 Dale St. (No Half-day) 
Tef: CENtral 3573 

ll8 Edgware Road, W .2. 

~~~='';~D~lnh8~~~d:z1, 
60A·60B Oldham St. 
Tel: CENtrall778. (No 
Half·day) New large store 

I:~ 1111 I] ! t 1: J tlllllB; I ~:d~~~::;: ~:~: <:7·~tay 
SHEFFIELD: 

I 3 Exchange Street. Castle 
Market Bldts. (Half-day 
Thursday) Tel: 10716 

HOLE PUNCHES 
Instant Type 
i" diameter ... 
Screw-up Type 
B• diameter To&ele switch 
t• 

t= B7G ... 
BSA, B9A 

it" 
t= .. ... .. . a: dia~.eter lnt:.?ctal .. . 

w 
tt• 
If" 
lA" 

B9G 

Meter 

Complete Set £9.3.6. 

6/10 ••. 

1/6 
1/6 ,,_ .. 
t/6 .. 

10/1 .. 
10/8 .. 
11/8 .. 
13/4 " 
16/1 •• 
18/10 .. 

... 11/8 .. 
14/4 .. 
33/2 .. 

No extra charge for postage and 1>0cking in the U.K. 
Now supplied by: 

TOMPKINS & LONGMAN LTD. 

294 

237 GIPSY ROAD 

WEST NORWOOD, S.E.27 
Tel.: Gipsy Hill 5000 

lSO-O-JSOv. SOmA. 6 Jv. la, 0-S-6·3v. la 11/9 
2SO-O-lSOv. IOOmA. 6·3v.la. 6·3v. la 11/9 
lS0-0-2SOv. IOOmA. 6·3v. l·Sa. C.T. 19/9 
lSO-O-lSOv. I OOmA. 6.3v. ~a. O-S-6.3v. la 18/9 
300-0-JOOv. 130mA. 6.3v. "'a, 6.3v. la for 

Mullard 510 Amplifier 15/9 
300-0-JOOv. IOOmA. 6.3v. ~a. O-S-6.3v. la 18/9 
JS0-0-JSOv. I OOmA. 6.3v. ~a. O-S-6.3v. la 28/9 
3S0-0-3SOv. I SOmA. 6.3v. ~a. O-S-6.3v. 3a 37/9 

FULLY SHROUDED UPRIGHT MOUNTING 
lS0-0-lSOv. 60mA. 6.3v. la, 0-5-6.3v. 2a 

Midget type lt "< 3 "< 3in. 11/9 
lS0-0-lSOv. IOOmA. 6.3v. 4a, O-S-6.lv. la 19/9 
300-0-JOOv. I OOmA. 6.3v. ~a. Sv. la 29/9 
300-0-lOOv. llOmA. 6.lv. ~a, C.T. 6.lv. 

I a for Mullard Amplifier )6/9 
lS0-0-lSOv. IOOmA. 6.lv. ~a. O-S-6.3v. la 19/9 
lSO-O-JSOv. I SOmA. 6.3v. ~a. O-S-6.lv. la 38/9 
4lS-0-4lSv. lOOmA. 6.lv. ~a. C.T. Sv. la 57/9 

50 c/s. lSOv. 60mA. 6.3v. la 13!9 
150-0-lSOv. 60mA. 6.lv. la 14/9 
OUTPUT TRANSFORMERS 
Push-Pull 8 watts, EL8"' or 6V6 to 3 n or 

matched to IS 0 9/9-
Push-Pull I 0-12 watts to match 6V6 or EL84 

to l-5-8 to IS n 19/9 
Following types for 3 and IS n speakers
Push-Pull 10-12 watts. 6V6 or EL84 18/9 
Push-Pull 15-18 watts. 6L6, KT66 11/9 
Push-PuJI Mullard 510 Ultra Linear :19/9 
Push-Pull 20 watts, sectionally wound 6L, 

KT66. ELH. etc. 49/9 
CHARGER TYPES. 0-9-ISv. Ita, 11/9; 0-9-ISv. 
la. 14/9; 0-9-ISv. la, 16/9; 0-9-ISv. Sa, 19/9; 
0-9-ISv. 6a 13/9; 0-9-ISv. Sa, 28/9 
AUTO (Step up/Step down) TRANS. 
0-110/llO-llO/lSOv. SO-SO watts. 13/9; ISO watts. 
17/9; 250 watts. 49/9; 500 watts. 99/9 

AUDIOTRINE HI-FI TAPE RECORDER KIT 
REALISM AT INCREDIBLY LOW COST. CAN BE ASSEMBLED 251 GNS. 

~~i~~i~~~~Q~~tf~:'T~~aetiA~~~rr.!~t=i~hM::;aa;r~: f~::ba~ke~~"uaJ~a~ 2 ci7/6 
tion for each of 3 speeds. High Flux P.M. Speaker, empty Tape Spool, a Reel of Best 
Quality Tape and a Handsome Portable Carrying Cabinet covered in attractive leather
cloth, chrome fittings and trimmings. Size l.tft X 171 X 8t in. high and circuit. Total 
cost if purchased individually approx. £40. Performance equal to units in the £50-£70 
class. S.A.E. for leaflets. TERMS-4 gns. deposit and 11 monthly payments 
ol41/· (Tota128 gns.) ONLY] PAIRS OF SOLDERED JO~NTS PLUS MAINS. 

TRANSISTOR SALE 8~!5"d 3~f? 1 Jb1).i 
3/11, OC72 1/11. OCSI 1/11. OCI71 8/9. Ed;swan 
XAIOI 3/9, XAIIl l/9, XCIOIA 3/9, AFI17 8/9. 
Postage 6d. for up to 3 transistors. 

AUDIOTRINE HI-Fl SPEAKER SYSTEMS 
Consisting of matched 
12in. 12,000 line, 15 ohm 
high quality speaker; 
crossover unit (consist
ing of choke, COF\denser, 
etc.) and Tweeter. The 
smooth response and ex
tended frequency range 
ensure surprisingly 
realistic reproduction. 
Standard I 0 watt, rating. 
£4.19.9. Carr. 5/•. Or 
SeniorlOwatt. Model 
U.l9.6. Carr. 7/6 

4. 

The RADIO AMATEURS 
HANDBOOK 40/-

1966 Ed. by A.R.R.L. Postage 3/

WORLD RADIO AND T.V. HANDBOOK 
1966, by Johansen. 29/3 
ABC'S OF ELECTRONIC ORGANS, by 
Crowhurst. 17/-
TRANSISTOR ELECTRONIC ORGANS 
FOR THE CONSTRUCTOR, by Douglas. 
19/-
ELECTRONIC GUITAR AMPLIFIER 
HANDBOOK, by Darr. 25/-
ELEMENTS OF TRANSISTOR PULSE 
CIRCUITS, by Towers. 36/· 
ELECTRONIC MOTOR CONTROL, by 
Lytel. 31/3 
PRACTICAL TRANSISTOR SERVICING. 
New Edition, by Caldwell. 25/· 
PICK-UPS, THE KEY TO HI-FI, by 
Walton. 10/-
ABC's OF COMPUTERS by Lytel. 17/
ELECTRONIC COMPUTERS, a made 
simple book by Jacobowitz. 19/· 
UNDERSTANDING LASERS AND 
MASERS, by Leinwoll. 14/3 

All prices include U.K. postage 

Where possible 24-hour service guaranteed 

UNIVERSAl BOOK CO. 
12 UTILE NEWPORT ST., LONDON, W.C.2 

(Leicester Square Tube Station) 

I 
I 

Consisting of Mains, Trans., Metal 19/ 
Rectifier, Double electrolytic, smooth- 11 
ing choke chassis and circuit. For 200/ 
250v. A.C. mains. Output 150v., 
60mA, 6.3v., la. 

R S C Battery to Mains Conversion Units 
• • • Type BMI. An all-dry 

battery eliminator. Size 
5t x 4t x lin. approx. 
Completely replaces 
batteries supply l.-4v. 
aOd 90v. where A.C. 
mains 200-250v. SO c/s 
is available. Suitable for 
all battery portable 
receivers requiring 
l."'v. and 90v. Com• 

plete kit with diagram 39/9 or ready for use -49/9 

BBC2 (625 LINE) TV AERIALS 

~~M 
MAST MOUNTING ARRAYS, 9 element 
45/-; wide spaced high gain, 11 element 55{·; 
14 element 62/6. WALL MOUNTING 
WITH CRANKED ARM, 9 element 60/·; 
wide spaced high gain, 11 element 67/6; 14 
element 75/·. CHIMNEY ARRAYS COM
PLETE, 9 element 71/-: wide spac:ed high 
gain, It element SO/·: 14element87/6. LOFT 
ARRAYS, 7 element ll/6; wide spaced high 
gain, 11 element, WITH TILTING ARM 
62/6; 14 element 70/-. ALL HIGH GAIN 
UNITS HAVE SPECIAL MULTI-ROD 
REFLECTOR. LOW LOSS CO-AXIAL 
CABLE l/6 ycl. UHF transistor pre-amps 
from 75/•. 

ITV • F.M. AERIALS 
B.B.C. (BAND 1). Tele· 
scopic loft 21/-. External 
S/D 30/·. 
I.T.V. (BAND l). 3 Ele
ment loft array 15/·; 5 
element 35/-. Wall mount
ing, 3 element 35/-; 5 
element 45/-. 

COMBINED B.B.C./I.T.V. 
Loft I +3, 41/l; I +S, 48/9. 
Wall mounting I +3, 56/l; 
I +S, 63/9. Chimney I +3, 
63/9: I +S. 71/3. 

VHF tram.istor pre-amps from 75h 

F.M. (BAND l). Loft S/D ll/6. "H" 
30/-. 3 element 52/6, External units 
available. Co-ax. cable Bd. yd. Co-ax. 
plugs 1/l. Outlet boxes 4/6. Oiplexer 
Crossover Boxes ll/6. C.W.O. or C.O.D. 
P. & P. 4/6. Send 6d. stamps for illustrated 
lists. 

K.V.A. ELECTRONICS (Dept. P.E.) 
2 7 Central Parade, New Addington, Surrey 

LOD 2266 



excessively high current flowing as the cable ~barges 
with each Geiger pulse. The G.M. cathode IS soon 
impaired under these conditions and is apparent by a 
shortening and steepening of the plateau region of the 
characteristic which is finally lost altogether. 

The most usual method of avoiding this is to place a 
series resistor in the anode lead between the tube and 
the cable (R4 2 ·2 megohm see Fig. 1) to form part of the 
anode load. There are two unused pins on the valve
holder which are convenient for mounting this resistor 
in the probe. The cable should still be kept as short as 
possible and about 2ft should be sufficient with a 
portable unit such as this particular ratemeter. Any 
good quality low capacity TV coaxial cable will suffice 
for this purpose. 

Two different types of input plug and socket com
binations are used on the instrument to avoid ·wrong 
connection, but it might be more acceptable to the 
constructor more concerned with the cost to omit these 
altogether. If, instead, the cables are ta~en through 
grommets in the front panel and permanently anchored 
inSide, this should be a perfectly satisfactory arrange
ment.· 

OPERATING THE G.M. TUBE 
· Setting up the G.M. tube is quite simple and can be 
done using a luminous wrist watch as a source of 
radioactivity. The e.h.t. is then increased from zero 
until the ratemeter just begins to count, and then if it is 
increased a little more, say another 50 volts, this will 
ensure operation in the plateau region. . 

If the e.h.t. is increased too much and the tube JS 
taken beyond the plateau it will go into discharge which 
is apparent by a sudden increase in count rate. Pro
vided that the e.h.t. is immediately reduced no damage 
will be done to the tube, but this condition should be 
avoided if possible. If the tube does not appear to . 
give results at the voltage stated by the manufacturer, 
then increasing the e.h.t. is not the answer. G.M. 
tubes have been made for quite a few years now and 
almost invariably do exactly as the maker prei:licts. 

If they don't then usually something else is wrong and 
the tube should only be suspected as a last resort. 

SAFE LEVELS OF RADIATION 
The first question most people ask when they see a 

"Geiger counter" being used is whether the amount of 
radiation present is dangerous. 

This is an easy question to ask but it is not so 
easily answered. 

At the moment the recognised basic safe level for 
controlled personnel, that is medically supervised 
personnel, in a radioactive environment, is 2·5m.rfhour 
for a 40 hour working week and this is a very good 
guide. The prototype ratemeter was operated in a 
gamma flux of this intensity using the G IOH tube and 
the observed count rate was about 250 counts per sec. 
The 500 c.p.s. range therefore read 0-Sm.r/hr. It 
will soon be realised how insignificant are the levels 
from a luminous watch by comparison. 

The best attitude to adopt, however, is "any radiation 
is too much radiation" and not unnecessarily expose 
oneself to it. 

SELECTING AN APPROPRIATE DEVICE 
There is not sufficient space in an article of .thi~ 

nature to discuss all the possible types and applicatiOns 
of either type of radiation detecting device, and ~lthoug~ 
only one type of G.M. tube has been mentioned It 
should not be assumed that it will suffice for all pur
poses. 

The best policy is to get in touch with the tube 
manufacturers, who are usually very helpful in such 
matters. 

ACKNOWLEDGEMENT 
The author wishes to thank the Directors of 20th 

Century Electronics Ltd. for permission to publish this 
article. * 

295 



EMVBOPE AMPliFIER 

.------------------------------, 

Cl 

~ I 40pF 
I 
I 

. I A.C. SiQnal 
:Input 
I 

l 
I o L------------------~--------- -----.J 

8Y4. 

+ 

Flf. I. Circuit dlarram of the envelope am,llfler. ln,ut 
and out,ut sockets are not necessary. All com#)onents 
within the dotted line area are mounted on the board 

TO BYt-ve 

0 

TO BYI +ve 

0 0 

Fli. 2. Layout of com#)Onents on the ,rlnted circuit board. 
Only one link wire is needed at A 
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THE "envelope" amplifier described in this article is 
intended primarily for use in the vocal sound effects 

unit, which will be found elsewhere in this issue. The 
purpose of this circuit is to convert an a.c. signal into a 
variable d.c. signal proportional to the amplitude of the 
a.c. waveform. This d.c. is known as the "envelope" of 
the a.c. signal. 

Diodes Dl and D2 detect and rectify the a.c. signal. 
TRl and TR2 act as a.d.c. amplifier to provide a power 
supply to the bell gate amplifier described in -the 
"Vocal Sound Effects Unit" article. The bell gate 
amplifier is, in fact, a variation of the "Pre-amplifier" 
circuit described last month. 

Fig. 1 shows the circuit diagram. The output is 
taken from the emitter of TR2 and fed to an LC net
work to smooth the d.c. The signal input is derived 
from the emitter (output 2) of the "Pre-amplifier" 
described last month. 

Fig. 2 shows the layout of components. · It is not 
essential to use plugs and sockets for the input and 
output, since the unit can be connected direct to the 
other circuits in the "Vocal Sound Effects Unit". 
Only one link wire is required at A. 

The circuit is built .upon the "standard" pattern 
printed board as used in the other "Bonanza Board" 
projects. 

COMPONENTS ••• 
Resistor 

RI 2·7k!l 10% t watt, carbon 
~ 

Capacitors 
C I 40,.F elect. 12V 
Cl 0·047!-LF mica 
C3 lp.F elect. 12V 

Transistors 
TRI OC71} 
TR2 OC72 (Mullard) 

Diodes 
01, 02 OAS (Mullard) 

Battery 
BY I 9 volt light duty 

Miscellaneous 
Printed circuit board (see text) 
Switch, single pole on/off (optional) for battery 
Battery connectors and p.v.c. wire. 



MINIATURE 
METALLIZED 
POLYESTER 
CAPACITORS 

These small moulded metallized polyester capacitors are 
ideally suited to the applications of printed wiring panels 
and transistorised circuits. The use of the new dielectric 
material and unique construction combine the advantages 
of small physical size and superior electrical characteristics 
which meet the requirements of H. 5 DEF. 5011 
Specification. 

CONSTRUCTION 
The windings are virtually non-inductive and the wire 
terminations are soldered direct to the metal electrodes 
eliminating contact resistance and ensuring the minimum 
possible inductance. 
Cap. Tolerance: ± 20'\, 

Voltage Rating: 
Peak ripple voltage and D.C. voltage 
must not exceed rated D.C. voltage. 

Power Factor : 
::0:0.01 at I Kc's. at i 20'C. 

Temperature Rating: 
Suitable for working at + 85'C. 
without derating. 

Insulation Resistance: 
10,000 megohms or 2,000 ohm farad 
whichever is less. 
Terminations : 
22 SWG solder- coated parallel 
wires for vertical mounting. 
Finish: 
Insulated-special non-cracking heat 
resisting thermosetting compound 
providing good insulation and good 
protection against the ingress of 
moisture. 

17'' 

ll 
13S~ 

THE TELEGRAPH CONDENSER CO. LTD. 
Electronics Division· Nortl) Act on ·London· W.3. ·Tel. ACOrn 0061 ·Telex: 261383 

{also at) CHESSINGTON, SURREY & BATHGATE, SCOTLAND 

Of drastically low mass 
FLUID ARM, incorpor
ates a unipivot workinc 
down into a det;p well of 
fluid, which surrounds 
the pivot, provid inc 
lateral support and PURE 
DAMPING, and achieves 
a pivot friction which 
defies measurement IN 
ALL PLANES. Other de
sign features include a 
ROLLER ACTION ad
justable bias compen
sator, a sophisticated 
lowering AND position
in' device, fine balance 
adjuster, modular 
counterweight system, 
vertical AND horizontal 
base adjustment, stereo 
leads and plugs, and 
every conceivable adjust
ment. THE TRAN· 
SCRIPTOR ARM is simi
lar in design, and only 
slightly less sophisticated 
using a conventional uni
pivot, and havin1 no 
bias compensator. THE 
SWEEP ARM tracks at a 
i-t of a gramme and has 
a squirrel hair brush 
u nip ivo t, adjustable 
heicht and pressure, and 
a parkinc device. THE 
STYLUS SCALES use a 
pure balanced beam over 
a unipivot with a bubble 
readout, and are accurate 
to l/50th of a 1ram me. 

Cap. I __ Dime_n_sions _[ T.C.C. 
_ ~ _ ___l:!_ __ l T I, Type No. 

250 V. D.C. at asoc working 

I PMXI 11 /32in. 7/32in. 
9 mm 5.5 mm 0.01 

ll/32in. 7/32in. 
9 mm 5.5 mm 0.015 PMX7 

I I /32in. 7/32in. 
9 mm 5.5 mm 0.022 

ll/32in. 7/32in. 
9 mm 5.5 mm 0.033 PMX5 

ll/32in. 7;32in. 
9 mm 5.5 mm PMX3 0.047 

7/16in. 9/32in. 
11 mm 7.2 mm 0.068 PMXS 

7/16in. 9/32in. PMX-4 
0.1_ _1_11..!:"~ _7.2mm ______ _ 

400 V. D.C. at ascc working 

0.01 

0.022 

0.033 

0.047 

ll/32in. 
9 mm 

ll/32in. 
9 mm 

7/16in, 
11 mm 
7/16in. 
11 mm 

7132in. 
5.5 mm 
7/32in. 

5.5 mm 
9/32in. 

7.2 mm 
9/32in. 

7.2 mm , 

PMX41 

PMX-42 

PMX-45 

PMX-43 
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PREVIOU~LY CHEAPEST BATTERY/MAINS 
TAPE RECORDER COST £29·10·0! 

Absolutely fantastic price, only £5.19.6. post & pack, l/6, or 30/- dep., bal.l8 
pyts. 6/-4 (Total Credit Sale Price 1-«/-) +post. Have fun with the smalleet 
tape recorder ima•inablel Styled on those shown on T.V. and in spy films, that 
also record and play when concealed in any position-even at a distance! Plays 
back clearly and di,tinctly-terr-ific adjustable sound control. Perfect for voice or 
music, verbal contracts, reporters' dicucina:, etc., or just for fun and cames! Works 
in jacket or trouser pocket, handbac, etc. Yes, measures only inches, DEPTH 
ONLY 1"'. Sturdy metal case-not plastid Complete with carryina case, earpiece 
and microphone. Super 15 minute (App.) tape 11/6 extra~ Standard 
batteries l/9 per set (obtainable anywhere). Fully a;uaranteed. Limited stocks
send now or call. "H & G" first &l'ain with a quality novel offer at a fantastic 
price. Worth far, far more than doublet Refund if not absolutely delia;hted. 

IDEADQUARTER & @ENERAL SUPPLIES LTD 
{DEPT. PE/6) 196-200 COLDHARBOUR LANE 
LOUGHBOROUGH JUNCT., LONDON, S.E.S {Wed. I p.m.) 

and 149 High Street, Guildford (Wed. I p.m.). 121 High Street, 
St. (Wed. 1 p.m., Thurs. late night shopping 8 p.m. and Fri. 6 p.m.) 

ALSO 37/39 High 
Colchester (Thurs. I 

Solve your comntunication 
problems with this latest 

4-Statioo Trallliltor Intercom system (1 maater and 
8 Suba), In de·luxe plastic cabinets for desk or wall 
mounting. Call{talk/listen from Kuter to Subl and Subl 
to Muter. Operates on one 9V battet·y. On/oft switch. 
Volume control. Ideally suitable 1or Office, Factory, 
'Vorkshop, Warehouse, Hospital, Shop etc. Complete 
with 3 connecting wires, each 66ft. & other acce880rie~~. 
Nothing else to buy. Poat Free in U.K. 

Mode~ntze buslnesll and home with this lateat two·way 
Tranmtor Intercom, consisting of two unite, lluter 
a.nd Sub, in strong plastic cabinets with chromium' 
IJtands. Eh•gantly designed to ug(. as two-way i08tant 
counnunication system-Callftalk/li!lten-between two 
persons. Operate on one 9V battery. Complete with 
60 ft. wire. Battery 2/6. P. & P. 2/6 in U.K. 

Why not in· 
creue buei· 
neaa eftl
clency with 
thifJ De·lu.xe 
Telephone 

~~~~~-~--~-~~,.__ 75/6 !t~p~~:!~ 
Calendar and Pen· Holder which enables you to 1 take 
down long telephone messages or convene without 
holding the handset. A statue symbol? Yes, but very 
meful one. On/oft switch. Volwne Control. Operates 
on one 9V. battery (supplied) which lasts for months. 
P. & P. 3/6 In U.K. Full money refunded U not 
sa.tisfted in 7 days. 

WUT LOIIDOII DIRECT SUPPLIES (PB/4) 
8 CBIGIIIILL PLACE, WUT BALIIIG, LOIIDOII Wla 
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1988 EDITION 
RADIO AMATEUR 

HANDBOOK 
by ARRL Postage 2/6 

TRANSISTOR POCKET BOOK by 
R. G. Hibberd. 25/-. Postage 1/-. 

TABLES OF LAPLACE TRANS
FORMS by W. D. Day. 5/-. Postage 6d. 

ELSC:TRONIC GUITAR AMPLIFIER 
HANDBOOK by J. Darr. 24/-. Postage 
1/-. 

HANDBOOK OF- ELECTRONIC 
CIRCUITS by R. Feinberg. SO/-. Postage 
2/-. 

PRACTICAL TRANSISTOR SERVIC
ING by W. C. Caldwell. 24/. Postage 1/-. 

BASIC THEORY & APPLICATION 
OF TRANSISTORS. by U.S. Dept. 
Army. 10/-. Postage 1/-. 

ABC'S OF ELECTRONIC ORGANS 
by N. H. Crowhurst. 16/-. Postage 9d. 

SERVICING AGC CIRCUITS by H. E. 
Thomas. 28/-. Postage 1/-. 

COMPLETE CATALOGUE 1/-

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19-21 PRAED STREET 
LONDON, W.2 
Phone: PADdington 4185 

Open 6 days 9-6 p.m. 

llG>8K' :~,~~~ 
RED SPOT TRANSISTORS 9/ Doz. 
Audio Similar to OC71 ;:' ....... 
or 1/- each+ 4d. posuge .;:~. 

WHITE SPOT TRANSISTORS 1 0/8 
Similar to OC45 
or 1/3 each + 4d. postage Poataa~:d: 
GERMANIUM REaiFIERS 24/ 
GJ7M 24V t Amp • 
or 2/6 each + 6d. posuge Pos!"l~~~: 
MINIATURE GERMANIUM DIODe 

6/- Doz. Posuge 6d. 
BYIOO SILICON REaiFIERS 78/ 
800v. P.I.V. 500mA Ooz 
or 7/6 each+ 4d. posuge Posta1e 1/: 
TANK AERIALS 
6 Section. Toul Length 10' 10~ 
Perfect for Vertical Aerial or Fishing 

10/8 each Ro1i6 P. & P. 
VEROBOARD Now In Stock 

2f'• X 5' 3/8 2f' X 3J' 3/-
3!' X 5" 5/2 3!' X 3J" 3/8 

Postage 6d. each extra. 
TRANSISTOR HOLDERS 11 /8 
3 or 5 Pin Type 
If- each + 4d. posuge Postag~d: 

PETHERICK'S suR:ro~~~s 
Dept. C 

22 HIGH STREET, BIOEFORD, N. DEVON 
Tel.: Bideford 3217 



VOCAL sou• EFFECTS UNIT 

MODIFIED 881 
PRE-AMPLIFIER 

889 ENVELOPE 
AMPLIFIER 

-9V 
~----------------~--~ o------------~1 SI 

881 PRE-AMPLIFIER 
MODIFIED TO BELL GATE -. 
AMPLIFIER BYI I 

----l~*r~.Jn 1 
I I i~ :·\ 

-,u-.1 
OUTPUT! 

Fir. I. The complete vocal sound effects unit after circuit modifications. A tone renerator Is connected to SK2 

DOCTORING of the sound of the human voice is widely 
practised for both recording and public address 

purposes. This tone bending is quite simple to achieve 
and gives apparently artificial effects. 

The basic circuit is shown in Fig .. I. The signal from 
the microphone is amplified by a slightly modified 
version of the "Pre-amplifier" described last month. 
Both outputs of this unit are used: the signal from 
output I is made available through a volume control 
VR1 and Rx for listening to the "true" sound. The 
signal from output 2 of the pre-amplifier is fed into an 
"Envelope Amplifier" (see BB9 article) which converts 
it to d.c. proportional to the amplitude of the a.c. 
signal. This d.c. drives the bell gate amplifier. No 
other power supply is needed for this amplifier. 

The bell gate amplifier is another modified version of 
the "Pre-amplifier" (BBl). The input to this is applied 
to SK2 and can be an electronic tone or chord which is 
modulated by the fluctuating d.c. from the envelope 
amplifier. Thus, the bell gate amplifier acts rather like 
an electronic volume control. The unusual effects 
produced are passed to SK3 (output 2) via a volume 
control VR2 and Ry. 

Both outputs can be electronically combined by 
closing switch S2, providing sufficient output to drive a 
power amplifier. Alternatively, each output can drive 
its own individual power amplifier. 

The main purpose of the unit is to amplitude 
modulate the electronically generated tone with an 
"envelope" waveform similar to that provided by the 
human voice, or any other sound picked up by the 
microphone. This electronic sound is mixed (by using 
S2) with the original vocal sound to give some "colour
ing". Some intriguing and sometimes startling effects 
can be produced. 

MODIFICATIONS 
The best way to start is to assemble the three basic 

units with the necessary modifications outlined as 
follows: 

Referring first to the pre-amplifier, make up this unit 
according to -the article (BB I, Figs. 1 and 2, page 182 
last month) and carry. out the following modifications: 

(1) R5 should be omitted and replaced by a shorting 
link A; 

(2) Omit VRI of the pre-amplifier; 
(3) Change Cl to 40,uF and connect + to SKI; 
(4) Change R4 to 560 ohms; 
(5) Insert new resistor R6 470 ohms as shown in 

Fig. 2 below. Remove.link D and replace by R6. The 
centre wire of the coaxial cable to "output 2" should be 
removed and connected to the vacant hole next to TR2 
emitter (see Fig. 2b); 

(6) SK2, SK3, and BY1 (in Fig. 1, page 182) can be 
omitted. 

The envelope amplifier (BB9) should be made up as 
shown in the appropriate article elsewhere in this 
issue. -9V 

·-.... ---4~+! ... 0 

Fir. 2o (left). Port of the ••pre-ampllfler" modified for use 
In the vocal sound effects unit. Also chonre Cl to «Jp.F 

Fir. 2& (rirht). Port of the component layout showing tlie 
modification to the TR2 emitter circuit. Note the change 
In position of output 2 wire 
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The bell gate amplifier is another pre-amplifier unit 
(881) with different modifications as follows: 

(1) Change R1 to 6·8 kilohms; 
(2) Change R2 to 150 kilohms; 
(3) Change R3 to 1 kilohm; 
(4) Change R4 to 220 ohms; 
(5) Omit VR I, C4, SKI, SK2, and R5; 
(6) Change Cl to 40pF, connect+ to R6; 
(7) Insert new resistor R6 10 kilohms in series 

between Cl + and SKI ; 
(8) Insert link wire A in place of R5; 
(9) Change C3 to lpF. 
Refer to Figs. 1 and 2 on pages 182 and 183 of last 

month's issue when carrying out the modifications. 

ASSEMBLY 
The three units can now be assembled and wired 

together according to the circuit in Fig. I. Be sure to 
get the ifiterconnections between units correct. Extra 
components will, of course, be required and these are 
specified in the components list. The choke L1 has an 
inductance of 10 henries which, when combined with 
C3 in the bell gate amplifier, smooths the d.c. from the 
envelope ampli(ier. It is likely to be a bulky item so it 
will have to be mounted separately in the box. 

The three Bonanza Boards and associated com
ponents are assembled in a metal box which can be an 
aluminium chassis with a cover plate. This should be 
large enough to house everything; a suggested size 
would be not less than about Sin x 6in x 2tin. 
Readers may like to incorporate the tone generator for 
feeding the bell gate amplifier within the box and, of 
course, allowance should be made for this. If a pure 
sine wave tone generator is not essential the Harmonic 
Oscillator BB5 could be used. 

COMPOMEMTS ••• 
BBI Pre-amplifier modified according to text 

BB9 Envelope amplifier (see page 296) 

BBI Bell gate amplifier modified form of 
preamplifier (see text) 

Additional components not included in the above units 

Resistors 
Rx 47kn} 01 Ry 47k n I 010, ! watt carbon 

Potentlometers 
VRI, VR2 SOkn log carbon (2 off) 

lnductor 
Ll IOH IOOmA l.f. choke 

Switches 
SI, S2 Single pole, onfoff toggle (2 off) 

Plugs and Sockets 
PL I and SKI coaxial or jack for input I 
PL2 and SK2 coaxial for input 2 
PL3 and SK3 coaxial for output ·2 
PL4 and SK4 coaxial for output I 

Miscellaneous 

JOO 

Chassis Sin x 6in x 2iin with cover plate 
Coaxial and p.v.c. wire 

As recommended in other articles in this series, it is 
worth using insulating backing boards to protect the 
copper strips from short circuits. The choke must be 
firmly clamped and bolted to the box. 

SETTING UP 
Connect a milliammeter temporarily in series with the 

battery negative lead to measure the quiescent current 
(i.e. with no signals applied to the circuit). This should 
be about 5mA when SI is switched on. If it rises rapidly 
to more than about lOmA, switch off quickly and 
check that the wiring is correct. When a signal is 
applied via, say, a microphone to SKI the current con
sumption from the battery will rise to quite a high 
value, depending on the signal strength. 

Set VR I and VR2 to minimum volume, close the 
switch S2, and connect one of the output sockets to a 
power amplifier and loudspeaker. Increase the volume 
setting of VR I gradually until the audio input signal can 
be heard at a reasona~le level from the loudspeaker. 

Connect an audio oscillator (sine wave, square wave, 
or sawtooth) to input 2. Increase the volume setting of 
VR2 until the oscillator signal can be heard in the loud
speaker. This will only be heard when an audio signal 
is fed into input I. . 

This setting up procedure applies to obtaining a 
combined signal from both outputs. If you want the 
two .signals separated, open switch SI and feed each 
output to its own power amplifier. Use VRI and VR2 
to obtain a reasonable balance between the two signals. 

BEAT FREQUENCY 
Interesting effects are obtainable when the two 

inputs are almost the same pitch, a beat frequency (the 
difference between the two fundamental input 
frequencies) will be heard as well. Some dissonance 
will be heard, but the good singer should be able to 
avoid this by matching his voice to the oscillator 
frequency. lt is useful to be able to adjust this 
frequency to match the voice; VRI on 885 (Wide 
Range Harmonic Oscillator) is inserted to perform this 
function. 

This sound effects unit is not necessarily confined to 
vocal sound effects. There is no reason why one 
should not use musical instruments and tape recorded 
sounds. The scope is enormous-the effects 
fascinating. * 
········································----························ PRACTICAL TELEVISION 
L-C PICOMETER 

USED IN CONJUNCTION WITH A G.D.O. TO 
MEASURE SMALL. CAPACITANCE AND INDUCT
ANCE VALUES QUICKLY 

TV TERMS AND DEFINITIONS 
NEW SERIES EXPLAINING IN SIMPLE TERMS 
~~ETJ>EFINITIONS AND PHRASES PECULIAR 

FAULTY CHOKES AND TRANSFORMERS 
A L.OOK AT THE SITUATIONS IN WHICH THESE 
ARE TO BL.AME 

April Issue on sale MARCH 24th-Price 2s. 

PRACTICAL WIRELESS 
REFLEX-2, TRANSISTOR RECEIVER 

TWO TRANSISTOR 4-STAGE POCKET SET FOR 
THE BEGINNER 

EL KEY 
AN ELECTRONIC MORSE KEY 

April Issue on sale NOW-Price 2s • ............................................•.......................•.. 



ELECTRONIC 

TIME RANGE 

TIMERS 
£3.10. Oeach 
(Cases extra at 16/

each) 

• TIMERS are supplied 
complete with socket 
and circuit diagram 
and provides a 
variable 'ON' variable 

• OFF ' control 

3 - 8 seconds each channel continuously adjustable 
(Range can be altered by changing capacitor). 

SUPPLY 
2-40- 250 Volu A.C. 

RELAY CONTACTS 
Single pole. Normally open. 5 amp 250 volts. None 
inductive. 

CONSTANT VOLTAGE TRANSFORMERS 
Input 190- 260 volts 50 cycles. Output matched to 
Half Wave Rectifier to give 310/340 volts. 30 MA 
D.C. Transformer only. £3 each. (Ideal for front 
ends of power packs). 

LIMITED OFFER ONLY-SEND CASH WITH ORDER TO: 

E.C.I. LTD. 
341a SOHO ROAD · HANDSWORTH · BIRMINGHAM 21 

Folded Horn 
enclosure £10.19.0 

Tur ntaiJies tape recorclers lorrclspeaher s amplilrers,tuner s, 
rPcorels ar1cl tapes there rs a Record Housrng cabrnet to 
c,l/1\ j'Jlll chorce Wrrte for rllustratecl catalogue of COillp

iete ra,lge plus lrstof stockrsts Tel Bowes Park 7487 

Record Housrng, Dept 4 PE, Brook Road, London, N22 

The hard-to-find man 
is the man with 

advanced technical 
knowledge 

In the field of Electronics today the greatest 
demand is for men to fill the positions of skilled 
technicians and support engineers. These are the 
'hard-to-find' men for whom the way ahead to 
rewarding and interesting jobs lies wide open, 

CREI HOME STUDY COURSES offer advanced 
technical education to the man who realises that 
technical knowledge must be current and up-to
date if progress is to be made in a world in which 
new ideas, new techniques and new applications 
develop almost overnight. 

CREI COURSES ARE AVAILABLE IN:
Electronic Engineering Technology 
Automation & Industrial Electronic Engineering 
Nuclear Engineering 
Communications Engineering 
Aeronautical & Computer Engineering 
Television Engineering 
Servomechanisms & Navigational Engineering 
Space Data Systems 
Radar & Servo Engineering 
Mathematics for Electronic Engineers 
City & Guilds of London Institute: Subject 49 & 
Supplementary Studies Subject 300. 

For further information write to: 

C.R.E.I. (London) (Dept. P.E.1.) 
WALPOLE HOUSE, 173/176 SLOANE ST. LONDON, SW1 

Telephone: BELgravia 8662 

International Division of Capitol Radio Engineering Institute, Washington, DC 
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BUILD A Hl·fl SYSTEM 
V4'-r1JHARf[0Al[ lOUOSP[AK[RS 
These Loudspeakers are the actual speakers that Wharfedale use in 
their world famous cabinet models. Each is fittted with roll surround 
for low resonance and double diaphragm assembly for extended 
H.F. response. 
Send today for further details of these units plus free cabinet con
struction sheets to enable you to build a top quality Hi-Fi loudspeaker 
system. 
SUPER 8/RS/DD 
Frequency range 40 c/s- 20,000 c/s. Impedance 10/15 ohms. 
Powe; handling capacity 6 watts (12 watts peak) .£7.0.0. {tax paid) 
SUPER 10/RS/DD 
Frequency range 30 c/s- 20,000 cls. Impedance 10/15 ohms. 
Power handling capacity 10 watts {20 watts peak) £11.13.4. {tax paid) 
SUPER 12/RS/DD 
Frequency range 25 c/s- 20,000 c/s. Impedance 12/15 ohms. 
Power handling capacity 20 watts {40 watts peak) £17.10.0. {no tax) 

=f=R! E CONSTRUCTION SHfHS 

~ 
RANKWHARFEDALE LIMITED 
IDLE, BRADFORD, YORKSHIRE 

Complete this coupon for 8 page booklet on Wharfedale 
Speaker Units plus FREE CABINET CONSTRUCTION 
SHEETS for your own Hi-Fi system. {Dept. PE4) 

NAME ........................................................... . 

ADDRESS ..................................................... ,. 

TOWN ........................ COUNTY ....................... . 
Telephone Bradford 612552/3 ·Telegrams 'Wharfdel' Bradford 

TRANSISTOR BARGAINS 
FANTASTIC OFFER! 

Mixed R.F./l.F./A.F. types. Untested. Only £1/-/- per 100. 
11/6 for SO. 

Switch in& Transistors. N.K.T. 12~/5. Tremendous 1ain! 6 for 10/-. 
Lar1e Car Radio type Output Transistors. N.K.T. ~5. 10/- each. 

CONDENSERS 
Silver Mica, Polystyrene, Ceramic. Mixed Types, values, only. 
Very cood selection from 3.3pf to 6,800pf. 10/- per 100. 

(Normal retail value approx. £6/-/-). 
Paper 200V Condensers. .OOOiuf, .OOluf, .002uf, .005uf, .~uf. 

Your choice. 7/6 per 100. £3/-/• per 1,000. 

RESISTORS 
Low wattace. Mixed. 10/- per 100. 
Mixed t watt to 3 watt. Close Tolerance. Very wide ran1e of 
values. Polythene wrapped on cards of 10. MIXED VALUES ONLY. 
Give-away price. SO/- per 1,000 plus 5/- post and pack in&. 

(Normal retail value OVER £501-/-1) 

SIGNAL INJECTOR 
R.F./I.F./A.F. Transistors. components and circuit to make. 

ONLY 10/- COMPLETE. 

ACOS PICK-UP HEADS 
Complete with needles. 
This is the price that you would expect to pay for the needles only! 

Monaural . ......... 14/-
Stereo ... ...... ... ...... 21/-
DIAMON D Stereo .. .. .. .. .. .. .. . 211/9 

Will fit most record changers. CAN BE PROFITABLE! 

Many more bargains! We will send you a list with 
your order! You will not find better value for money 

ANYWHERE Ill 

G. F. MILWARD 
17 Peel Close, Drayton Bassett, Near Tamworth, Staffs. 
Tamworth 2321 Post only 
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PARKERS SHEET 
METAL FOLDING 

MACHINES 
HEAVY VICE 

MODELS 
With Benlled Former Bors Carr. bee 
No. I. Capacity 181au1e mild steel x 36in. wide £11.10.0 
No.l. Capacity IS1au1e mild steel x 2~in. wide £6.15.0 
No. 3. Capacity l61auge mild steel x !Sin. wide ... ... ... £6.15.0 
Also new bench models. Capacities ~Sin. x 18 1auge £38. 36in. x IS gauge 
£23. 2~in. X 16 cauge £23. Carriage free. 
End fold in& attachments for radio chassis. Tray and Box making for 36in. 
model, 5/6 per ft. Other models 3/6. The two smaller models will form 
flana:es. As supplied to Government Departments, Universities, Hospitals. 

One year's ruarontee. Money refunded if not satisfied. Send for details. 

A. B. PARKER, WheatcroH Works, Wellincton St., Batley, Yorks. Tel. 3426 

SO PROFESSIONAL YUKA'-
6!.e..II!!'IF sft~ ._.. . . . THE YUKAN 
~.&. • ,.,.ftR,., AEROSOL WAY! 

.: GET THIS AIR DRYING HAMMER FINISH I 
~ c 
l! YUKAN Aerosol sp~ykit conuins 16 ozs. fme NOW 1 li 
J: quality durable easy instant spray. No stove bakin1 'i-
=- required. Available in Grey, Blue, Gold, Bronze at -~li ~ 
,. 14/11 at our counter or 15/11, carriage paid, per _,· :o 
'; push button self-spray can. SPECIAL OFFER: I can . ~ 
c plus optional transferable snap-on triner handle 1 
1 (value 5/-) for 18/11 carriage paid. 

° Choice of 13 self-spray plain colours and primer (motor car quality) iJ 
also available 

Pleue enclose cheque or P.O. for toul amount to : 

YUKAN · DEPT. PE/4 • 307a ED8WARE ROAD· LONDON· W.l 



CURRENT FLOW 

I have already referred to one great 
difficulty encountered by the novice 
to electronics. Unlike the student of 
mechanical or pneumatic engineering, 
for instance, the budding electronics 
engineer has to take an awful Jot on 
trust or prove it to himself mathe
matically. 

The effects of electron currents we 
can observe with our various senses. 
The character and behaviour of the 
atomic particles that make up these 
currents are still very mysterious, 
despite the efforts of physicists to 
explain in word and by pictorial 
repcesentation. Most elementary 
text-books fall back on the water 
system analogy when explaining 
electron current flow. This seems to 
be a useful aid during the first steps. 
1t now occurs to me that the student 
of logic circuits seeking a more 
tangible analogy could not do better 
than to take a peep into the world of 
pneumatics. Seemingly all the 
familiar binary logical and switching 

· functions can be found in pneumatic 
systems such as are used in process 
industries, mechanical handling and 
so on. 

Following upon my mention of 
fluid computers last January, 1 have 
received from AEI some .literature 
describing their AIR LOG logic units, 
or relays. These devices, as the 
makers point out, operate .ori more 
conventional principles than the 
ftuid devices l previously wrote about. 

The AIRLOG devices are about 
2in high and something less than 
Itin in diameter, and incorporate 
three chambers stacked one above 
the.other. Three diaphragms enclose 
the three separate chambers each of 
which may receive an input signal 
(pulse of air) through entries in the 
base. A signal in either of the two 
upper chambers causes a downward 
force sufficient to operate the relay. 
A sigpal in the bottom chamber acts 
upwards and has the effect of inhibit
ing the effect of one but not of two 
signals acting in the other two 
chambers. By making appropriate 
signal connections the basic switching 
functions OR, AND, NOT, etc. may 
be performed. 

Another AIRLOG device called a 
solenoid probe can be used to operate 
pheumatic systems from transistor 
switches. And this brings me back 
to more familiar ground again. 

A SHRUNKEN IMAGE 

The Russians' Space Spectacular 
with Luna 9 was made especially 
memorable for us· by the publication 
in our newspapers of close-up views 
of the moon's surface. Publication 
of these pictures also brought forth .a 
strong protest from Moscow. Indeed 
the Russian accusation that this 
enterprise amounted to piracy was 
later echoed by a leading Canadian 
research scientist Dr. P. Millman, 
who claimed that this was the same as 
c1.;mtravening the copyright laws. Sir 
Bernard Lovell has vigorously de
fended his action, stating that as the 
Russians were well aware that Jodrell 
Bank would easily receive the picture 
signals, this implied that they were 
not really concerned with maintaining 
exclusive rights on these trans
missions. 

Since it is clear that the Russians 
employed the standard international 
facsimile system for this operation, 
the following question comes to 
mind: was it due to technical 
difficulties that more elaborate equip
ment providing some measure of 
"security" in the transmissions was 
not used on this sensational lunar 
project? 

Now back to Earth. Admitting 
that the signals were directly trans
latable, the further. query arises: 
was it ethical for Sir Bernard to feed 
these signals to the British Press 
before the "owners" had released 
any pictures? The Russians think 

''I agree comrade lvan Is no Nureyev 
but no doubt Sir Bernard will slim 

him obit!" 

it was bad form, piracy in fact, to 
publish the pictures without prior 
consultation with their own scientists, 
and they make the technical point 
that the British reproductions were 
shrunk in the horizontal scale by 
about two and a half times. 

My view is that this last point 
really does demolish Sir Bernard's 
claim to have acted purely in the 
interest of science. No, 1 think here 
he succumbed (perhaps understand
ably) to the excitement of the occa
sion and to the prompting of the 
Press! 

Some people may view the whole 
argument as only a storm in a tea 
cup. But surely there is food for 
thought here. T~e question of copy
right of radio transmissions, of what
ever kind, from outer space will have 
to be sorted out on an international 
basis before many more years have 
passed if we are to be saved from 
continual international bickering
if not worse! 

SOUR GRAPES~ 

Unfortunately another rather sour 
note was added to tl"\is affair by one 
of the heads of the American National 
Aeronautics and Space Council, Dr. 
E. Walsh. This spokesman went out 
of his way to emphasise that the 
U.S.A. did not have to wait for 
"Russian statements or British pro
nouncements to find out something 
about what was going on". From 
these remarks it seems likely that the 
worldwide tracking and data collec
tion system known as 5PADATS 
picked up some of the photographs 
transmitted by Lu11a 9. (Copyright? 
But I doubt if the American Press 
were in on this!) 

However we must not allow any 
acrimony to obscure what an amazing 
achievement the Lu11a 9 episode adds 
up to. 

Luckily radio waves at anyrate do 
not recognise terrestrial or space 
boundaries. All those responsible 
for the aerial and electronic equip
ment which enabled the minute 
signals to be captured and amplified, 
whether located in Moscow, 
Jodrell Bank, or Colorado Springs, 
have cause to be pleased with them
selves; perhaps only a trifle less than 
those responsible for initiating this 
unique 0.8. from our satellite the 
moon. 
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illrn~~rnlt = 
A SELECTION FROM OUR POSTBAG 

A good buy 
Sir-I have copies, complete with 
blueprints, etc., ofPRAcncAL ELEc
TRONICS from No. I to January 1966. 

If any of your readers are interes
ted I would be willing to sell them 
at a reasonable price. 

H. S. Copping, 
25 Peartree Avenue, 

Yiewsley, 
Middlesex. 

Three-gang pots 
Sir-I have been reading about the 
Fletcher-Munson curves and I have 
come across a circuit for a volume 
control which gives a close approxi
mation to these curves. The circuit 
involves the use of a three-ganged 
potentiometer. I have tried in vain 
to obtain one. 

The specified pot was I.R.C. type 
LC-1. , I would, be grateful if 
anyone could give me details of 
where I could obtain one. 

current now 

A. D. Hart, 
Ramsgate, 

Kent. 

Sir-'-I note you use the conven
tional theory of current flow in 
"Electronic Building Blocks". As 
a relative beginner I always found 
the theory of electron flow easier to 
understand. I notice also this is 
used by the more up-to-date text 
books. 

R. V. Walley, 
Abbots Leigh, 

Bristol. 

With regard to your directional problems 
on current flow, we would suggest that you 
learn to appreciate both conventional and 
electron flow in their application to o 
circuit's interpretation. In thermionic 
emlsslve devices, such os valves, electron 
flaw lends itself readily to the circuitry 
they ore employed in, but in transistor 
circuits, since pnp types ore most 
commonly employed, and the majority 
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carriers ore "holes" or positive charges, 
it is easier to Interpret circuit action in 
terms of conventional current flow. 

The choice of current flow directions is 
on arbitrary one for text-book authors 
and always rather confusing to students, 
and it is well to acquire o facility in using 
both systems. 

Sounds good 
Sir-I am interested in the elec
tronic manipulation of sound arid 
music. Your articles on vibrato 
units and electronic music have 
been most useful. 

I hope that you will continue 
this series, and give some informa
tion on electronic reverberation or 
echo without resorting to the 
expense of tape loops or mechanical 
devices such as springs and trans
ducers. 

D. A. Somerville, 
Gerrards Cross, 

Bucks. 

Question of power 
Sir-I am interested to see your 
new series of articles on "Radio 
Control of Models" by Mr. R. H. 
Warring, who is well known in this 
field. 

I am surprised by the statement 
in the February issue that output 
power must not exceed five watts. 
Whilst the statement is true it con
veys the impression that up to five 
watts is permitted. In fact power 
should not exceed It watts e.r.p. on 
27Mc/s and ;watt e.r.p. on 
468Mc/s, according to my licence. 

T. J. Froggatt, 
Solihull, 

Warwickshire. 

Sorry for this slip! The current regula
tion allows o maximum of It watts 
transmitter output. With older types 
of transmitter where battery consumption 
was not o major problem, we did use up to 
5 watts d.c. input ot times, but doubt 
that even then we got It watts radiated 
output! R.H.W. 

N•poiJPhanla 
Sir-With reference to the article 
on "Unstable Neons", Readout, 
February '66' issue), where your 
reader appears to have an unfor
tunate experience with the cheap 
type of neon bulbs when used in an 
electronic organ, I feel obliged to 
say a few words in their defence, so 
that any intending constructor is 
not discouraged from using them. 

I too have constructed a fully 
polyphonic organ (two manual and 
pedal) using the same type of neon 
indicators as used in your Neon 
Novelties series. Yet, although 
played daily, it never needed 
retuning after the original setting 
three years ago. It is also com
pletely insensitive to any change in 
temperature. 

Perhaps a good, stabilised h.t. 
supply for the neons, as well as 
employing the "two neons in 
series" type of divider, may provide 
the answer. It is also essential to 
test each neon so that it can stand a 
variation of ± 2·5V. about its 
nominal voltage. Any bulb unable 
to stay locked within that variation 
must be changed. 

About rum 1 

J. M. Stejskal, 
Thomey Island, 

Hants. 

Sir-With reference to M. J. 
Bunce's letter on page 142 of the 
February 1966 issue I am afraid 
that your contributor R.W.S. is 
perhaps being a little misleading in 
his description of the action of a 
Crookes' Radiometer. 

A true radiometer-as invented 
by Sir William Crookes to demon
strate the physical pressure of 
lightwaves-does not contain any 
gas at all. 

Under this condition the paddle 
wheel revolves in a counter-clock
wise direction. If, however, a 
small amount of gas is introduced 
into the evacuated bulb then the 
phenomena as described by R.W.S. 
predominates-the paddle wheel 
revolving in the opposite direction. 

This latter effect is known as the 
"radiometer effect" and it occurs at 
its maximum between about I0-1 

and 1 o-amm mercury gas pressure. 
Should M. J. Bunce obtain a 

radiometer, he should carefully 
check in which direction it revolves. 

S. J. Colgan, B.Sc., A.R.C.S. 
London, S.W.7. 



HOME RADIO L TO. Dept. PE, 187 London Road, Mitcham, Surrey. Phone : HIT 3282 

FRINGE BENEFITS!! 
(Oh dear! our artist is thinking of Gloria again) 

One of the fringe benefits that purchasers of the Home Radio Catalogue get is our 
Special List of Bargains. This is sent automatically with the first parcel of goods. Let 
us high-light a few items from our List : 

BG6A Condenser Pack. Silver Mica Condensers
values 15, 25, 71, 80, 160, 200, 240,330, -470, 1000, 
1500, 1670, 4000 pf (the 470 pf are 750V). Twelve 
ofthefourteen in each pack. Moulded Micas-values 
68, 820, 1000, .002, .005, .01 (the .001 are 2250 volts 
test). Five out of the six in each pack, plus one .02 
and one .I paper, both 7SOV. All this for 5/6 plus 2/6 
Postage & Packing (To·day's value IS/·). 

BG18 Jackson type 100 pf air dielectric trimminc 
Condenser. Three for 2/6 plus l/6 Postage & Packing. 
(To-day's value 25/·). 

BG4l Resistor Kit consisting of thirty different pre. 
ferred values between 1200hms and 4,7 Megs. 2Watt 
Resistors (Erie type T2). 5/· plus 2/6 Postage & 
Packing. (To-day's value at least 21/-). 

These are three out of about sixty Bargains 
offered to purchasers of our Catalogue. 

Now as to the Catalogue itself ... it has 210 pages containing 
5800 items, with over 900 illustrations. Price 7/6 plus 1/6 
Postage & Packing. Every catalogue contains 5 coupons 
each worth 1/- when used as directed. 

P.S. If you are interested in the above bargains 
send your money, quoting the Catalogue numbers. 

~---------------1 I Please write Name and Address in block capitols 

i:::.:...... • •••••• •······. · ..••.... ···········································! 
I H~;,:,~. R~di~ Ltd~~ 6~~~~ P.E~.l.~~do~. R~~d. i1i~~i,~;;, .. s~~~e~ I ......................................................... · ............................................. ~ 

Send a postcard 

today for free 

booklet, or if you 

prefer, send 67;6 

forth is invaluable 

spiral slide rule 

on approval, 

with money back 

guarantee if not 

satisfied. 

CARBIC LTD. 
(Dept. PE3), 

54 Dundonald Road 

London, S.W.I9 

• • 
• 
• • 

gram Chassis complete with two 10" 
elliptical loudspeakers. plus a Mono/Stereo 4-spead 

automatic record changer. 

Only £29-19-6 
Easily fitted • Luxembourg and Carollne 

No soldering or Technical received at full strength 
knowledge necessary • Usten to U.S.A., Russia, Africa, 
Fits almost any cabinet with Canada and even Australia 
minimum trouble 

Modemlses your old radiogram • Unique Lewls Radio 365 day 

Built-In ferrite rod aerial guarantee. even on all the valves 

e Piano key switching e All British make 

SPECIAL terms available of £7.10.0 deposit followed by 18 monthly 
payments of £1.9.1 (total H.P. £33.13.6) + postage & packing 15/- extra. 

INDIVIDUAL CABINETS SUPPLIED ON REQUEST 
Send vour cheque or P.O. today (or £8. 5. 0 while stocks last to Dept. P£46 

~ LEWIS RADIO, lOO,CHASE SIDE, SOUTHGATE 

~ LONDON,N.14. Telephone:PAL3733/9666 
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Practical Electronic·s Classined Advenlsements 
The pre-paid rate for classified advertisements is 1/- per word (minimum order 12/-), box number 
1/6 extra. Semi-displayed setting £3 . 5. 0 per single column inch. All cheques, postal orders, 
etc., to be made payable to PRACTICAL ELECTRONICS and crossed " Lloyds Bank Ltd." 
Treasury notes should always be sent registered post. Advertisements, together with remittance, 
should be sent to the Advertisement Manager, PRACTICAL ELECTRONICS, George Newnes 
Ltd., Tower House, Southampton Street, London, WC2, for insertion in the next available issue. 

SERVICE IHEETI 

IIRVIOE IHEETI for all makes of Radio and 
TV 1925-1966. Prices from 1/· with free 
fault-llndlng guide. S.A.E. Inquiries. Cata
logue of 6,000 models, 1/1, Valves; modern and 
olilolete. R&dlo/TV Books. S.A.E. lists, 
HAMILTON RADIO, Western Road, St. 
Leonardo, Sussex. 

TRADE IERVIOE IHEETI. Radio, TV, etc. 
Mixed dozen@ 4/·, 100-11/N. p.p. TEUtAY, 
Maudlnnd Bank, Preston. 

ITATE MODEL NO. Radio If-. TV 1/1. 
S.A.Jo>. DARWIN, 111 Oeorge Street, St. 
Helens, Lancs. 

SERVICE SHEETS 
4/- each, plus postage. 

We have the largest supply of Ser
vice Sheets for all makes and, types 
of Radios and Televisions, etc. in the 
country. Speedy Service. 
To obtain the Service Sheet you 
require, please complete the at
tached coupon: 
From: 
Name: ................... ~ .................... . 

Address: ................. : .................... . 

.................................................... 

To: S.P. DISTRIBUTORS 
44 Old Bond St., London, W.1 
Please supply Service Sheets for the 
(of/owing: 
Make: ........................................ .. 

Model No.: .......... ... .... Radio/TV 
Make: ......................................... . 

Model No.: .. .... .... ....... Radio/TV 
Make: ........................................ .. 

Model No.: .................. Radio/TV 
I also require the new 1966 list of 
Service Sheets at 1/6 plus postage. 
(please delete items not applicable) 

I enclose remittance of ................... .. 
MAIL ORDERS ONLy Apl. PE 
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MISCELLANEOUS 

OONVERT ANY TV lET into an Osoilloacope. 
Diagrams and Instructions, 11/1. REDMOND, 
42 Dean Close, Portslllde, Sussex. 

TRANIFORMERI Rewound. Output or 
mains. Specials made to order. Reasonable 
prices. S.A.E. enquiries. RATCLIFFJo;, 27 
Station Road, Holmllrth, Yorks. 

"P.E.'' Electronic Vibrato Unit. Burglar 
Alarm. Portable R&temeter. Compact Power 
Unit. A.F. and R.F. Signal Tracer. Pipe and 
Cable Locator. Electronic Candle. Servo 
System. Mlnlprobe Signal Generator. Simple 
Digital Computer. Fire Alarm System. Neon 
Novelties. Doorphone. Audio Oscillator and 
Valve Voltmeter. Water Level Alarm. New 
Look Tape Recorder. General Purpose 
Scaler. Echo Unit. Noughts and Crosses 
Machine. Translator and Diode Tester. 
Simple Analogue Computer. Stereo Record 
Player. Intearated Transistor Ampllller. Two 
Band Radio Tuner. Intercomm. Unit. V.H.F. 
Broadcast Receiver. R/C Bridge. Inexpensive 
Oscilloscope. Mullard Miniature Electro
lytics and Hi-stah Resistors. S.A.E. for 
Itemised price lists. AJAX ELECTRONICS, 
Hla, Rumbold Road, Fnlham, London, S.W.6. 

PRINTED CIROUIT BOARDS. Are you looking 
for a sur.ply of P.C. boards In quantity or 
just singes for prototypes? Send circuits or 

·tayouts for quick 1st class service. Supr,lles 
of Veroboard, Slnclalr kits, 30 watt trans ator 
ampllllers, tape amps. Write for details: 
B.E.E.P., 11, Cannock Road, Burntwood, 
Staffs. 

ELECTRONIC KITI, radios, etc. Assembled. 
Moderate charges. D. KEITH, 1g, West 
George St., Coatbridge, Lanarkshire, Scotland . 

FOR SALE 

VENNER TIME IWITCHEI. Reconditioned, 
14 day clock, once o.n once off every 24 hrs. 
jewelled movement, fully guaranteed. 1 amp 
21/-, 5 amp 32/N., 15 amp 31/N. Post etc. 
2/6d. Cast Aluminium Cases 7/1-. A. R. 
BATCHELOR, P.K Dept. 4 1'ark Road, 
nromlAy, Kent. 

AVOMETER Model 8, Mark 2, as new. Two 
months' use, 114. 14, Haylleld Rd., Salford 6. 

CRACKLE PAINT. Black or Grey,{ pint tins 
4/,-, post 6d. from the component specialists. 
SERVIO RADIO, 156-8 Merton 1toad, 
Wimbledon, London, S.W.19. 

FOR SALE 
(continued) 

TRANIIITORI UNMARKED UNTEITED, 
40 for 10/-, P. & 1'. 1/-. 4. packets post free. 
Relays, thousands of types, special catalogue 
free. General Catalogue of 1\lechanical & 
Electrical Gear, Tools, etc., 5,000 Items, free. 
K. R. WHISTON (Dept. PET), New Milia, 
Stockport. 

RELAYI. 8 assorted 12-24 volt Ex-Equip
ment, 20/-, p. & p. 4/-. We can supply moat 
relays as recommended In this journal. 
80VERNMENT IURPLUI. Electrical and 
Radio Equipment. Our new catalogue No. 16 
now ready, 2/1 Post Free, cost refunded on 
purchase of goods over £2. ARTHUR IALLII, 
1tadio Control Ltd., 93, North Road, Brighton. 

ELECTRIC 
SOLD.ERING · IRON 

rsi 
FANTASTIC 

BARGAIN OFFER 
Liahtweiaht Pistol· ONLY 
Grip handle. o40 9/6 
watt. 240 • lSOv. 
A.C; Solid copper 

~~~die d ~~~:,! h ~:v~~ P. & P. 1/· 
for iron when not in use. With 
4lft. Safety J-core flex. lndi"" 
pensable for every home handy
man. A boon to model makers and 
a necessity for every electronics 
enthusiost. Offered to you at this 
new dmDzin• price. 

Lu;~~i-t~~n!~:. ~'!:J~~~-.·~ln •. 

A.C. ITANDARD. Mains Motors 1'mctional 
H. P. 3~in dia x 4iu long with lin spindle. 
Many uses. llrand new, 25/- each. 1'. & 1'. 2/6d. 
Small nattery Motors l!in din X 2in long-
4~ to 9 volts. Heavy construction; only 7/N. 
each. l'. & P. 1/-. WALTONS WlltELESS 
ST01tES, 15 Church Street, Wolverhampton. 

HAMMERITE =:a:.~~J: 
PANELS AND IOXES 

* Alr'i-~6~R~ gR~~:tf J:1 * 
li oz. tins 3{6 t aallon 35/-• 
l pint 7{6 I aallon 581-• 
I pint 15/- (• sent by road) 

;:~~ii!i .. !. 8t.d~r:.~~~~ ~~.~~i.::,. ':r•r4;~t.r~ 
Black. Return of post service, Monday to Friday. 
From your component Jhot,J or direct from the 

manu(Gcturer: 
FINNIGAN SPECIALITY PAINTS (PE) 
,Mickley SquT'!i. ~~~~-:.~ ~thumberland 



FOR SALE 
(continued} 

FOR IALE. Oscllloecopes- Galvanometers -
Evenhed & Vlgnolles Meggen. Also other 
ltellll! and component&. Free Ust. Stamp 
please. R. & E. MART, Box 9, G.P.O., 
Tunbrldge Wells, Kent. 

WANTED 

WANTED 
THIS TYPE OF RELAY CONTACT 
MARKED WITH "V" NOTCHES 

112 Groby Rd., Glenfleld, Leicuter 
SEND 
S.A.E. 
FOR 
DETAILS 

G.P.O. TYPE RELAY CONTACT SPRINGS 

EDUCATIONAL 

B.lc.(ENI.), A.M.I.Mecli.E., A.M.I.E.R.E. City 
& •·ullds, etc., on "Satisfaction or Refund of 
Fee" terms. Wide range of expert Home 
Study Courses In l~lectronlcs, Computers, 
Radio, T.V., etc. 156-page Guide-FREE. 
Please state subject of interest. BRITISH 
INSTITUTE OF ENGINEERING TECH
NOI.OGY, 124k College House. Wright's Lane, 
J..ondon, W.S. 

Full·tlme coul'lll In RADAR and RADIO· 
TELEGRAPHY for prospective marine Radio 
omcen. Govt. approved exam. centre. 
Also counes In basic ELECTRONICS, RADIO, 
TELEVISION and COMPUTERS. 

Afi!IJ:-Dinctw, lrltllll 1c11111 " T...,., .. ,, 
10 .... ,_ Rtlltl, Earll Court, Lea ... , I.W.I 

ITUDY RADIO, TELEYIIION AND ELEC-, 
TRO,ICI with the world's largest home 
study organisation. I.RR.E., Clt.y & Guilds, 
R.T.E.B., etc. Also Practical Courses with 
equipment. All books supplied. Write for 
FREE Prospectus stating subject to I.C.S. 
{Dept. 577), Intertext House, Parkgnte Road, 
London, S.W.ll. 

HOME ITUDY COURIEI in Practical Elec
tronics. Free Brochure without obligation 
from: BRITISH NATIONAL RADIO 
SCHOOL, Reading, Berks. 

A.M.I.MNII.E., A.M.I.E.R.E. City & Guilds, 
G.C.E., e.tc. Become a Technician or Techno
logist for high pay and security, Thousands 
11f passes. FoP details of Exams. and Courses 
In all branches of Engineering, Building, 
Electronics, etc., write for 156-pBife handbook 
-FREE. B.J.E.T. (Dept. 125k)1 London, W,S, 

TAPE RECORDERS, TAPES, ETC. 

TAPEI TO Dill-using finest professional 
equlpment-f5 r.p.m. 11/-. S.A.E. leaflet, 
DEROY, 52 Heat Bank Lane, Lancaster. 

PUBLIC APPOINTMENTS 

AIRCRA" FITTINI-RADIO, CIVILIAN 
INITRUOTOR IRADE Ill. One post at the 
School of Army Aviation, Middle Wallop, 
Hants, for a man fully skilled In the above 
trade, able to teach it to O.N.C. standard 
and to supervise trainees. Appropriate O.N.C., 
c. & G. Certlilcate or equivalent qualification 
desirable. Selection by trade teat and Inter
view. Starting salary £894 (at age 21) to 
£1,243 (at age 30) rising to £1,366. Proepect 
of pensionable employment and promotion. 
Write for application form to: C.E.P.O., H.Q., 
Salisbury Plain Sub-District, Ordnance Road, 
Tidworth, Hants. Closing date: 31 March, 1966. 

MINIITRY OF DEF.EIOE (AD), London, 
requires tecll•lclu for collection and evalua
tion of data relating to wide field of electrical 
or mechanical engineering subjects with a view 
to preparation of standards. Qaalltlcatl .. a: 
Recognised apprenticeship In electrical or 
mechanical engineering; good general ex· 
perlence of engineering practices and manu
facturing processes ; capable of clear and 
concise expression In correspondence and pre
paration of technical reports; knowledge of 
service stores and experience In preparation 
of spares schedules an advantage; O.N.C. or 
equivalent. lal.,: L£!1204-£1,363 p.a. 
(Inner London). Ajlljii~CMte•: Form from 
The Manager (PE 1414), Ministry of Labour, 
Professional and Executive Register, Atlantic 
House, Farrlngdon 8t., London, E.C.4. 

IITUATIONI VACANT 

A FVLL·TIME TECHNICAL EXPERIENCED 
IALEIMAN required for Retail sales. Write 
giving full details of age, previous experience, 
and salary required to: The Manager, 
HENRY'S RADIO LTD., 303 Edgware Road, 
J..ondon, '\Y .2. 

81TUATION8 VACANT (continued} 

RADIO TECHNICIANS 
A number of suitably qualified 
candidates will be required for training, 
leading to permanent and pensionable 
employment. (Normally al Chellenham but 
with opportunities for service abroad or 
appointment to other U.K. establishmenls 
including London) .. 

Applicants must be 19 or over and be 
familiar with the use of Test Gear and 
have had Radio I Electronic workshop 
experience. They must offer at least "0" 
level GCE passes in English Language, 
Maths and I or Physics, or hold the City 
and Guilds Telecommunications Technician 
lntermediale Certificate or equivalent 
technical qualifications. 

Pay according to age, e.g. al 19 £747, 
at 25 £962 (highest age pay on enlry) 
rising by four annual increments to £1,104. 

Prospects of promotion to grades in 
salary range £1,032-£1,691. 

Annual Leave allowance of 3 weeks 
3 days, rising to 4 weeks 2 days. 

Normal Civil Service,sick leave regulalions 
apply. 

Apply 

Recruitment Officer (RT/54) 
Governmen I Communications Headquarters 
Oakley · 
Priors Road 
CHELTENHAM, Glos. 

TECHNICAL TRAINING by 
IN RADIO, TELEVISION AN~ 
ELECTRONIC ENGINEERING I• c si 

First-class opportunities in Radio and Electronics await the I CS trained man. 
Let I CS train YOU for a well-paid post in this expanding field. 
I CS courses offer the keen, ambitious man the opportunity to acquire, quickly and 
easily, the specialized-training so essential to success. Diploma courses in Radio/ 
TV Engineering and Servicing, Electronics, Computers, etc. Expert coaching for: 
• INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS 
• C. A G. TELECOMMUNICATION TECHNICIANS' CERTS. 
• C. A G. SUPPLEMENTARY STUDIES. 
• R.T.E.B. RADIO AND TV SERVICING CERTIFICATE. 
• RADIO AMATEURS' EXAMINATION. 
• P.M.G. CERTIFICATES IN RADIOTELEGRAPHY. 
Examination Studenu Coached until Successful. 
NEW SELF-BUILD RADIO COURSES. 
Build your own 5-valve receiver, transistor portable, signal generator and multi
test meter-all under expert tuition. 
POST THIS COUPON TODAY and find out how I C S can help YOU in your 
career. Full details of I C S courses in Radio, Television and Electronics will be 
sent to you by return mail. 
MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES. 

INTERNATIONAL 

CORRESPONDENCE 

SCHOOLS 

A WHOLE WORLD 
OF KNOWLEDGE 

AWAITS YOU l 

r----------------~~~~~-~ 
1 International Correspondence Schools 
I (Dept. 152), lntertext House, Park1ate Road, 
J London, S.W.II. 

I NAME t ai~~k c~pi~i~ ;;i~:Ue 

~ ADDRESS 

I 
I 
I ................................................ 4.66 

L----------~~--~---~--~ 
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BOOKS AND PUBLICATIONS 

SURPLUS HANDBOOKS 
lt Mt lristructiori Haridbook 
IlD Instruction Haridbook .•. 
H.LO. Instruction Haridbook •.. 
12 .. t Instruction Handbook 
Jl aet h1structiori Handbook ... 
46Mt Walkie-talkie circuit & riotes 
11 Ht Walkie-talkie Instruction 

J/6 P.P. 6c1 
4/6 P.P. 6cl 
J/6 P.P. 6c1 
51· P.P. 6cl 
J/6 P.P. 6cl 
J/6 P.P. 6c1 

Handbook · ... ... ... 5/- P.P. 6cl 

Pr::~·H':r:d::~•r.~CDI .. ~ristr~~~ 116 P.P. 6d 
Wavemeter Claaa D Haridbook 

Mk. I, 11, Ill ... ••• .•. J/6 P.P. 6cl 
11 Mt Circuit Details & Notes ... J/6 P.P. 6d 
A.ll.IID Instruction Handbook IS/- P.P. l/6d 
ILI07 Instruction Handbook ... 5/- P.P. 6d 
CII.I00/8.11 Rece;ver Handbook 116 P.P. 9d 
RIII6/A Circuit Diaaram & Details 1/t P.P. 6d 
11.1224/A Circuit Diqram & Details l/6 P.P. 6d 

=~~·L~ilS~iifi~i:c':i~ 8i.~:!~; .,, '·'· 6d 
and Details ... ... l/6 each P.P. 6d 

Amplifier AIIJ4 Circuit Diacram 
6 Deu;ls · l/9 P.P. 6cl 

Tranamitter TIIS4 Circuit 
O;o&rom 6 DetaH> (all model>) ... '11· P.P. 6cl 

llleaiator Colour Code Indicators. 
Indicates the value of a resistor 
at a alance 

All mail orders to: 
1/6 P.P. 6c1 

Instructional Handbook Supplies 
Dept. P.E. Telbol House, 28 Tolbot Gtordens 

Roundhay, Leeds, 8 

RECEIVERS AND COMPONENTS 

SILICON PLANAR TRANSISTORS 
rt over 100 Mc/s Pt 200 mw 

Type Vce max le max /3 Ptlce 

~~m 1::~ ~ ~= ~~ ~,! 
lNJ390 (NPN) 25 IOOmA 400-800 11/1 
2NJ702 (PNP) 25 200mA 60-180 1/• 
2NJ66J !NPNl 12 l5mA 75 typ. 17/• 
2NJ663 (t 1200 Mc/S,l9dB pin@ 200 Mc/S. Vcbo= JOV 
Complementary matched pain, 13= 60 to lOO 2N2926 

& 2NJ702 @ ltl· pr. 
ELECTROV ALUE 

6 Mansflekl Place, Asalt, Berkshire 

'RILAY BARIAINI. Modern plug-In relays, 
4-pole. C{o Contacts, 11/· p.p. Including 
socket. A. KNOX, 6, Marlow Road, High 
Wycombe, Bucks. 

R. & R. RADIO & TV SERVICE 
Depl. P.E. 

44 Market Street, BACUP. Tel. 465 

Salvage Valves 
6F 13 4!6 PCFBO 4/-
6FIS 51- PCL83 5/-
6LI8 4/6 PL81 51-
6Kl5 10/- PL81 4/-
6U4GT 5f- PL83 4/-
68W6 51- PY81 J/6 
6/lOLl 5/- PZ30 5/-
EB91 I/- UBOI 7/6 
6F I 2/6 U30 I 6/-
EBFBO 51- U319 5/-
EFBO 1/6 IOFI I/-
EF91 116 IOLDII 5/-
EFIS 5/- IOPI3 5/6 
ECC81 4/- IOPI4 5/-
EY16 4/- PYBOO 5/-
ECLBO 4/- lOFl 5/6 
lOP3 5/- lOO I 2!-
lOP4 7/6 lOPI 6/6 
30FS 51- lOPS 6/6 
JOPL I 5/- 30FL I 6/6 
EF37A 7/6 30Pil 5/-
PU6 7/6 30P4 7/6 
PYJJ 7/6 PY31 6/-
PCCI4 4/- PY81 5/-

Postaae on valves 6d.-3 or more post free. 

I Pole 8-way switc:h, complete with 8 resistors 2 
@ IK, 2 @ I~K, one each of 22K, 1~K. 18K, 
6.8K. 3/6 incl. post. 
Fireball Tuners as removed 14/9. Selected 
Tuners 18/9. Speakers ex T.V. 6 x 4 inch 3/6. 
8 inch rnd 61-. Resistors New : i watt 3ld., 
I watt ~d., 2 watt 9d. aiiiO%. 
Postaae on Tuners and Speakers 2/6. 
S.A.E. with all enquiries. Allaoods subject to 
satisf~~etlon or money refunded. 
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RECEIVERS AND COMPONENTS 
(continued) 

TRANSISTORS AND COMPONENTS 
HULLARD TRANSISTORS 
OC71. OC-4<4, OC45, ocn, OC81, OC81D-
3/-each. OCIJ 6/4each. AFI16, AFII7, OCI71 
-3/6 each. AF114, AFIIS-4/- each. 

HATCH ID SITS TO CLIAR 
I OC810 + l OCil, Set of 3-7/6 Set 
I OC44 + l OC45-tl· Set 
~ gHm ~ g~~} ,,_set 
I OC-4<4 + l OC45 +I OA81 + I OC810 + 
l OC81, Set of 7 items 12/6. Post Paid. 

BY lOO Mullard Branded250V550M/A-5/-each. 
Westinahouse I,OOOV P.I.V. I Amp.- 6/6 each. 

ACil6--8/· each. ASY28-8/6 each. AFII6 
cut of FREQ 800 Mc/o-17/6. 

STC Silicon Rectifiers, P.I.V. lOO 3 Amps.-3/6 
each. 

M.A.T, TRANSISTORS 
MAT 100 7/9. 
MAT 101 8/6. 
MAT llO 7/9. 
MAT Ill 8/6. 

Acos Record Player Cartridae Replacements for 
Collaro, Garrard, B.S.R., etc.-ll/6 each. 

TIXAS TRANSISTORS 
2N 1301-ASYll 6/6 each. 
GM190-AF139 19/6. 
lG30l -GET&n 7/6. 
lG301 -GI!T873 6/6. 
Other types available on request. 

12" HEAVY DUTY SPEAKER. Power handHnc 
10 watts. Impedance 15 ohms. Frequency 
response 50 cycles to 6,000 cycle,. British Made. 
Fully Guaranteed. List 5 ens. Our Price ,4. 
Piu• P. 6 P. 7/6. 

Full ranee of Speaker Cabii1ets-.fd stamp for lists. 

S.A.E. all enquiries. 
All Above Post Paid 

Mail Order Only: 

J. ROBINSON 
(Radio & T.V.) 

4 Hichcliffe Road, Blackley, Manchester t 

•• EXPERIMENTAL" 

PRINTED CIRCUIT KIT 
Contents 

(I) l Copper Laminate Boards 4!" x li". 
(l) Ruist. (3) Etchant. (4) Resist Solvent. 
(5) Cleanser/Decreaser. 
(6) 16-pace illustrated booklet. 

"PRINTED CIRCUITS FOR AMATEURS" 
containinc full etchinc instructions. 

Also free with every kit (7); Essential Desicn 
Data and Constructional Details of 

14 IU8811TED PRO.IEITI which you can 
build on a P.C. chassis made from this kit 
usinc your own components. Circuit 
Diqrams. P.C. Chassis Plans. Assembly 
Drawinp. Photocraphs. Many recently 
developed very efficient duicns you 
probably haven't hoard of yet, includinc •.. 
4 Crystal Sou. Carrier Power Conversion 
Receiver. Matchbox Photocell Radio. 
Solar Battery L/S Radio. Pocket L/S Double 
Reflex. Triple Reflex with self-adiustinc 
recener.ation. Bacteria ... powered Radio. 
3 micro-miniature radios just released. Post ... 
ace-Stamp Radio 1·62" x ·95" x ·25". Wrist· 
Watch Radio 1·15" x ·80" x ·SS". Rinc 
Radio ·70" X ·70" X ·55". llntercoms. 4 
Amplifiers. Photoelectric Alarms. Licht· 
controlled Robot. Human Bodt Radiation 
Detector. "Perpetual Motion ' Machine. 
Transistor Tester and many more , , , 
(8) Attractive cue 4i" x lt" to suit chassis. 
(9) Miniature Radio bial MW/LW. 
(10) Miniature R&dio Dial SW/MW/LW 

Price 7/6 Poet. and Paekinc 1/· 
Extra copper laminate available. 

"YORK ELECTRICS" 
111a, York Road. London, 8.W.11 

Send S.A.E. for full details 

RECEIVERS AND COMPONENTS 
{continued) 

A.1 POIT FREE BAR8AIN8. 25k or 50k 3watt 
w/wound J!Ot& with S.P. switch new and boxed 
5/· ea. Guaranteed reclaimed valves. S.A.E. 
for list. A.l RADIO COMPONENTS, 14 The 
Borough, Canterbury, Kent. 

"CASH BUYING DISCOUNT I 
HI-FI AMPLIFIERI, TUNIRI, 

IPEAKIRI, TURNTABLE UNITI, Etc. 
Any make supplied with a DISCOUNT 

S.A.E. with enquiries please to: 

HIGH FIDELITY CENTRE 
81 Wilt ltnet · DORKINQ • lurnr 

SPECIAL OFFER 
I Watt S.T.C. 300 MCfS N.P.N. 
Silicon Planer. 100% Transistors. 
Limited Stocks. £1 for 6. 

3/· each. OC44, OC4S, OC70, 
OC71, OCBI, OCBID, OC200, 
Get 16, Get 20. 

-4/· each. AFII4, AFIIS, AFII6, 
AFII7, OCI70, OCI71. 

5/· each. OCI39, OCI40, Get 
7, G~t 8, Get 9, XCI41, BYIOO, 
OA211. 

SUN SOLAR CELL KITS 
24 Page Booklet on Experiments 
inc. 4 Solar Cells 11 /· Set. 

G.P.O. DIAL TELEPHONES 
20/- each. 35/· pair. 

Send 6d. for full lists: inc. S.C.R. 
Zeners. 

Cursons 
78 Broad Street 

Canterbury 

Kent 

L.S.T. COMPONENTS 
13 New Road, Brentwood, Essex 
:T.-.;i~r!:.~i:c':.!•~:~iDro-:.-:.~; All Brand 
XA70l (2Nll90 NPN) 4/·. X8104 (0C70) If-, 
OC76 1/·· GETIOS w;th heat s;nk 4/6. OCI70 
J/9. MA T393 Ji~ Power trans;>ton 0Cl9 11/•, 
OC30 71·· O;odes CG6E 1/J. GJ50 1/-. GEX45/I 
and CG6lH both I/J each. All post free over 

:i~:af::.·s:~~d6!,~~.'!~nTo~':::ai~:.rcains in our 

fl~~~i':t~,.:•r:: '{&~u oh;;~~~ t~~~ ~~~!:.m:hi: 
month only, FREESAMPLESwithanvorderfrom 
this adverti•ement over 10/· value. · 
ZIN IR SAL I 5 watt stud mounted zeners, 
any volta~e 14-65 volu at only 5/• each. 
SCHOOLS1 Special terms for Schools and 
Clubs buyin1 in reasonable quantities. Send for 
special price list. 
PLANAR SPICIAL: Genu; ne lN706 300 me/> 
Silicon Planar switch 4{9. 

CONTINUED FACING PAGE 



RECEIVERS AND COMPONENTS 
(continued) 

IILICON RECTIFIERI. 50 Plv. 1-5 A, 1/111; 
100 Plv. 8 A, 4/111; 400 Plv. 0·75 A, 1/111; 
Zener Diodes, 12 v 5 per cent. lw. 3/111. 6d. 
post on orders under 10/·. J. COOPER, Out
well, Wisbech, Cambs. 

Please 

mention 

PRACTICAL 

ELECTRONICS 

when 

replying 

to 

Advertisements 

@ LongLife 

. high reliability, fast operation 
and the capability of beina: operated without 
physical contact by either a permanent or 
electro .. maanet are the special features of the 
dry reed switch, virtually a new basic: circuit 
element capable of wide application in all 
switching systems. 

Miniature reed switches from CockrObin 
Controls ar-e only -1"' diameter by just over !" 
Iona over the a:lass envelope and are rated at 
I 0 WatU1 with an operating time of I milli .. 
second. 

Please send Jd. stamp for full list. 

COCICROBIN CONTROLS. 
36 Yllllen Avenue, Surblton, Suney 

"PRACTICAL ELECTRONICI" 
CONSTRUCTIONAL DESIGNS 

All specified In crade Components, complete 
Metalwork, full ran1e of Materials, eneraved 
Panel Plates, Ancillary Equipment and Assem ... 
~'11Y.~~~t~~~~A~ici~:su available for each 

Please send 6d. in stomps for each desi1n 
MALYYN ENGINEERING WORKS 
E,..buera lo IAe Radio atlcf BNclronUJ lrulualri .. 

1 CURRIE ITREET, HERTFORD, HERTI 
TEUIIPHONB : IIERTPORD 2264 

BVLK BV'fiiiG enable• u to offer you thi• 
month wonderful bargalm at price. you can 
a(!ord. 

IIATTDT IILIIIJJIA'I'OU (all D voltll). 
The • Quanta I battery elimiD&tor 11 a neat little 
unit that may be used u a nbltitute for a PP3 
battery or where a low current 9v. npply 11 re-a 
quired. Made to tell at 20/~ ploa, our price Ll 
more than value for money. 
a) Qa&Dia-to replace PP3 baltery, ONLY ll/1, 
piUll 1/· P . .t P. 
b) Barle-_. LA-41P wllb oell conlalned pllol 
lamp, ONLY 11/1, pluo 1/· P • .t P. Suitable lor 
moat translator radl01. 
c) Ionaan-the moet vena tHe eliminator of 
this ab:e yet made available to the pubHc, re
placea PP31 4, 7 and 9. U1e1 double wound mains 
tranaformer for n}&ximum safety and yet le 
virtually the aame 1ize u a PP9 battery. Handy 
power aupply for the home eonatructor Knd at 
ONLY lt/8, phlll 2/6 P • .t P. 

AIIBIALITii WDIB (lualaiiMI) Bll,Y al old prices 
whillt atocka last. 
2511. coli •. l/5 60ft. coli . 8/8 P . .!< P. 6~. 

PBDrTBD COT. BOARD DT1 The moat com
plete kit on the market at thia low price. In· 
dudet everything you wilt need to produce your 
own profeaalona.l •tylc of circuit boarda. In· 
cludea 6 X 4ln. Copper laminated board. Wonder· 
ful value at 11/~ plua 1/6 P. & P. 

BAGLB 1.1'. TIIABII'OBKBB AliD COIL KJT 
B-tOI. Complete aet of min. I.F."a, 1lab aerial, 
a.c. coil. Tuning cap., and dial for atd. tiTr. 
radio. Supplied with S/ht. cct., ONLY 14/8, 
piUI 1/· P. & P. 
The • PARGO 1 All purpoee 2A plug it a. uaeful 
item to have in the workabop or bome. It it a 
apring loaded-inata.ntly adjuatable 2~pin plug 
to ault all Britiah and Continental aocketl. 
List Price, 7/6-0UR PRICE 1/•, plus &d. P. 11: P. 

JUIJIBIIBBB: 

l!l
=t~m. 
M BGLIJITOW ll'l'RDT, 
OLAICIOW. 0.1. 
Jl•mkr of '"• Liuul•r Gr•p 

ia at your diapoaul whether you are a peraonal 
or rnall order .cu1tomer. Uee our }'BEE 
ADVISORY AF:.RVICE by writing, or •phoning 
SOUth 2904.-'l'rade eaqalrlol woiCIOIIIlld. 

14 in. 
£7.10.0 
17 in. 

£11.10.0 
12months' 

J Star 
Guarantee * Tube * Valves * Components 

COLOURED FREE LIST 
Channel• for all area• .,. 

Demonstrations doily from Lar•e Selection 
Per"sonal collection or Insured Carriaae 14in. 

20/-; 17in. 30/-. 

2 years' GUARANTEE 
now on all Slim-Line TV'• 

IIBCORD PLA'IBB CABDIBTS 48/8. Latest design 
covered cabinet tnkea anr modern autochanger. 
IIIIGLB PLA'IBB CABDIBTS 18/8. P. & P. 5/6. 
COWDUSBRIIlO/- per 100. New Alllorled Electro· 
lytlco and pFo. P. & P. 2/6. 
RBIISTORS 5/- per 100. New. YOIIIy Hlgb Slaba. 
Alllorted. P. & P. 2/·. Oveneaa 3/6. 

DUKE & CO. (LONDON) LTD. 
821/3 Romront RNII . Manor l'lrk • E.12 

Liverpool Street- Manor Park- I 0 mins. 
Phone: ILFord 6001/l/3 Stamp for Free List 

BATTERY ELIMINATORS 
~~·D;~•U'iU6 ;;tA~~l.1rAPl:t~J~J~~ 
AMPLIFIER, etc. Types available: 9v; 6v: 4lv 

~~"~19v~ufv~ ~!{6o~·~~~ !· .. t:ctlJ,:· separate 
outpuu) 42/6 each. P. & P. 2(9. Please state 
output required. All the above uniu are 
completely isolated from mains by double 
wound transformer ensurina 100% ufecy. 

R.C.S. PRODUCTS (RADIO) LTD. 
(Dope. P,l.), 11 Ollver Road, London, Ll7 

70eleraJio 
ELECTRONICS 

THE RADIO CONTROL PEOPLE 
WGE STOCKS OF SPECIAL 
MINIATURE COMPONENTS, 

TRANSISTORS AND AauATING 
MECHANISMS 

Many desicns to choose from, includinc: 

81np Channel Tranamittlr Kit 100 
&17.17.0. 10 Channel Tranamittlr 
Kit 88, 118.1 0.0. 3 Channel Pro
portional Kit 210,111.10.0. Superhlt 
RICiivtn 83 and 1100 approL 17.0.0. 
SUper Repn RICiivtn from 13.10.0. 
Complete Transmitter /Recelven 
from 114. 

ALSO PLANS AND MAT£RIALS FOR 
CONSTRUCTING RADIO CONTROu.ro 

BOATS AND AIRCRAFT 

COMPLETE RADIO CONTROL BOAT 
06.10.0 

COMPLETE RADIO CONTROL CAR 
"1.10.0 

SEND LARGE STAMPED ADDRESSED 
ENVELOPE FOR LEAFLm TO: 

mtn7 FORE ST., EDMONTON, N.9 
ADJACENT RECORDER CO. 
(ILLUSTRATID LISTS IJ6d) 

CRESCENT RADIO LTD. 
40 MAYES ROAD 

WOOD GREEN, N.22 
BOWES PARK 3206 

LONDON'S ELECTRONIC CENTRE 
BEST QUALITY- KilN PRICES 

AUTOCHANGERS 
B.S.R. UAI6 £5.19.6 

GARRARD 
1000 £6.6.0 AT60 £11.19.6 

- ~ ~~ 

SINCLAIR 
XIO KIT £5.19.6 XIO BUILT £6.19.6 

MICRO 6 KIT £2.19.6 
Zl2 BUILT £4.9.6 X20 BUILT £9.19.6 

~~~---~~-

TRANSISTOR AMPS. 
200 M/W £1.16.0 

I WATT £2.14.0 3 WATT £3.13.2 

9 v. ELIMINATORS 
17/6 AND 22/6 

CABLE 
7/044 3/- YARD 7/029 l/6 YARD 
3/029 1/- YARD 1/044 9d. YARD 

ALL TWIN AND EARTH 
3/029 lOci. YARD 1/044 8d. YARD 

TWIN 
1/044 TRIPLE I/- YARD 

COAX. 
AIR SP"ACED 6d. YARD 
LOW LOSS 9d. YARD 

625 11144 SUPER l/2 YARD 
1048 AIR SPACED l/8 YARD 

TAPI 
3' FROM 3/9 5" FROM 9/11 
St" FROM 13/6 7" FROM 13/6 

IYUYTHING ILICTRICAL 
IN A FIIIINDLY ATMOSPHUI 
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ANYONE CAN AFFORD 
THESE NEW JOB 
TRAINING COURSES 
DW. •o. 600. BADIO OD TBLJ:VUIO• OOtJBSB, 76/-. 
Here at last 1111 your opportunity to own a moat complete 
coune at a very modest coat 1 Thla expanded coUHe 
which now Includes television as well u radio repair 
training could get you darted on a whole new career I 

The Radio Section of the couree waa ORIGINALLY 
DBVELOPBD BY THE RADIO TECHNICAL 
INSTITUTE, while the Televiaion Servicing Co\U'8e has 
formed the baste of lnatruetlon provided by one of the 
world'• largest televllioo and electronlca 1lrml I 

Compa.re. leaaon by leseon with some courtes COBting ten 
timet aa much! You save because you receive all the 
INIODI at one time and are not required to purchaee 
equipment you may not need. 

The leaoDJ are crJIIal clear, pracllcal, eaq to muter ud 
DJO. Barb' leaoDJ make !UIIdameolalt clear nen to lhe 
llolllnner, wlllle olher ...... will 11 .. JOU the pracllual 
bow-how of an expert:! 

The new 600 Iladlo and TelevWoo Couree oolllllte olllll 
Jarre Quarto ola papa of ilutruolloo, hUIIdre<b of illuatra
lioDI. We PCIIIIIYOb' ruaranlte lhel JOU will be dtliPied 
or JOar mone1 reltmded I 

DW. •o. 800. RADIO-TIIiLEVIBIO·-IIiLECTROflOS 
COUBSE, 86/•. This la really big value In home training. 
8lmil&r In details to the above court~e excepting that you 
get an extra. 66 pages of instruction making a. total of 408 
quarto size pages. Hundreds of iUuatrationa. Includes 

~fe!~~ni:ua4e::b~:~p~':nt~a:L~~~~:m~t~8~~~:: 
Communicator~. Sound Level Meters, Servicing Printed 
Circuit. and many more aimllar items. Thl1 couree 
could be your ftret step into the fascinating world Of 
electronics I 

•o. 400. ELBCTROflOS COURSE, 46/-. A complete 
homealtudy course of 30 leaaons. Comlsta of 216 large 
quarto size pagea of Instruction. Comee complete with 
i01tructor'a notes and test queetions. This la a modern 
course that teaches without resorting to comic' strip 
methods ••• Thousands of readers of this maga.zine have 
ta.lr:en this course and enjoyed every minute of it ••• Why 
not you? CUp the coupon for your free trla.l offer now I 

lJIICOiromOULLY GUARA~D TO GIVE co•
PLBTB SATID'ACTIOB I Any course not aa.tle:factory 
may be returned wtthin 10 days post-paid for full refund or 
credit of the purchase price. 

Il' YOU SDD CASH WITH ORDRR WB WILL mcLublli 
A OD BOOK worth 4/8 to 6/· if bought separately. By 
sending ca.ah you reduce book-keeping and other_ costs 
which we pase back to you. But you muat include caah 
at the time of order to get this Ppecial offer I 

* * FREE TRIAL OFFER * * 
PAY ONLY 5/- per week if you wish. 
To Slm-Tech Technical Books, Dept. H5, 
Gater's Mill, West End, Southampton, Hants. 
0 Please send the courses I have circled .. 

No. 500 No. 600 

If not delighted I may return any book post
paid without further obligation on my part, 
otherwise I will pay cash price or 5/· weekly 
(10/· fortnightly) commencing not later than 
10 days after delivery. I am over 21 years of 
age. (If under 21 parents should place order.) 

0 I enclose cash to the sum of£ 
I understand you will refund this money 
If I am not 100% satisfied and I return the 
book within 10 days. 

Please send me the free book(s) I have ticked. 

D Oscilloscope Book. 

0 Electronic Gadgets Book. 

0 Transistor Book. 

0 Radio Instruments Book. 

Name 

Address 
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('t1 il rJ:JM M'l'J § ttd W i ;1:1: fi itJ;J~ I~ ;ti 
INPUT ll0/1o40v. A.c. 50/60-1 ULTRA VIOLET BULBS 
OUTPUT VARIAB~E;0-16~v. E .. y to use source of U.V. for dozens of 
BRA~D NE.W Carr.'are Paod.l practical and experimental uses. 
Buy dorect !ro~ the omporter, 12 volt 36 watt A.C./D.C. SBC 6/6. 
keenest procea on the country. p & p If-
All Type• (and Sparea) froml1i voit 60 watt A.C./D.C. SBC 1/6. 
t to 50 amp. from stock. P. & P. 1/-. 
OPEN TYPE (Panel Mounting) Transformer to suit the above, Input 200-
tamp, £3. 3. 0. lamp, £4. 17. 6.12-40 v. A. C., 12 vole 36 watts, 16/6; P. & P. 

2! amps, £5. 11. 6. 2/6. Input 200·2-40 v. A. C. 12 volt 60 watt, 
SHROUDED TYPE 12/6. P. & P. 3/6. 
I amp, £4. 10. 0. 2.5 amps, I Set of 4 Coloura FLUORESCENT 
£5. 17. 0. 4 amps, £1. 7. 6. PAINT. Red, yellow, green and cerise. In 
S amps, £9. 0. 0. 8 amps, ! oz. tins. Ideal for use with the above 
£13. 10. 0. 10 amps, £17. 0. 0.1-:!::ltra Violet Bulbs. 9/6, plus 1/6 P. & P. 

-. 12 amps, £19. 10. 0. IS amps, - - - - - -

• 

£22. 0. 0. 20 amps, £32. 10. 0. NICKEL CADIUM BATTERY. 
37.5 amps, £65. 0. 0. 50 amps, I Sintered Cadium Type, 1.2 v. 7AH. Size: 

£15. 0. 0. height 3!', width 21* x l-It". Weight: 
HIIP PORTABLE TYPE Appr<»< 13 ozs. Ex-R.A.F., Tested. 11/6. 
...,t 2.5 amps, Porable £9. 17. 6. I P. & P. 2/6. 

RHEOSTATS (NEW) , ' Type S32 2t Edrwiae Meter 100 Win PoWER I -- 'SA'N'GAMO "'W'Es'TO'N-
AVAILABLE IN THE '.~OJ • ._'' """I ~ 250 Micro-amp., scaled in dB's. New 
FOLLOWING 9 VALUES 1,,.. - _-=:;;.,_,::!!. ::.!!';r, __ _ 
10 ohm. 3 a.: 2s ohm, 2 a.: so ohm,I230V. A. C. MOTOR AND VEROBOARD 
1.4 a.; lOO ohm, I a.; 250 ohm, .7 a.; RE DUCTI N GEAR BOX I The perforated 
500 ohm, .45 a.; 1,000 ohm. 280 mA; I Copper Board for 
1,500 ohm, 230 mA; 2,500 ohm, .2 a. 

1 
Modern Circuitry 

Diameter 3:lin. Shaft length iin., IS x IS 't h 
!!!!; !.!!!;, !!!.,!t~e~P.;,!!·.!L!;. i.sx3.7t.~ .. it-

230v.A.C. RELAY I · h.p. 1,4s"biHs\;;i75.~~~.3/B 
Type 1.2 c/o. 2 amp. contacts, 9/6. r.p.m. j" dia. I" long shaft. Mounted 3.7S x s ..... . 5/-
Type 2.2 x IS amp. break, 2 x 2 amp. I in anti-vibration cradle. I Spot face cutter 9/· 
make, I x 2 amp. break. 11/6. Both Supplied complete with precision Special Veropins: 
~ !!.!!!~'!!;...!' ;.!!· !i!:~~2CI-I reduction gear box and Pka. 200 ...... I of/-
"CABY" MULTI- RANGE TEST pulleya. . I p.&p. on all items 1/· 

Model &40. o.c. volt, Made to h11hest stan.dard .for eo m- ___ _ 
, ..... O·S v., 2·5 v. at 10,000

1 
puto~. work .. Ex equop. Forst clan I METERS 

I ohm ~ervo~t.l~ealfor .:'!!!:o..::;_P.:::!..,£!;!!·...!:.:, ~7!:, 2l" Fluah Round 
. transostor corcuot test· I BUILD AN EFFICIENT STROBE A.C. AMMETERS 

ong. A.C. and D.C. UNIT FOR ONLY 37/6. Wei0-1, 0-S, 0-10, 0-IS, 
volt,IOv.,SOv., 2SOv., supply a simple circuit diagram and 0-20 Amp. All 21/
SOO v., 1 •000 v. at~.~ l"ll electrical parts including the I each, p. & p. extra. 
ohm per volt. ReSIS• NSP2 Strobe tube which will enable A. C. VOLTMETERS 
tance, 2K ohm, 200 K you to easily and qu.ickly con$truct a 0-25, 0-50, 0-150 V, 
ohm, 2 megohm,l 20 I unit for infinite variety of speeds, I All ll/- each, P· & 
gua~anteed, comp ete from I flash in several seconds to P· extra. 

ra~ge ~f spares avaolable from stock. several thousands per minute. 37/6 0-300 V. A.C. mjc 
Proce on.cludes Test l.,p~ds, Battery, plus 3/- P. & P. I Rectifier £1.9.0. 
Instruction book, Packmg and Post r ----___ --
(U.!<.). £6/2J6. 3 additional models UNIVERSAL DEMONSTRATION TRANSFORMER 
avaolable from 54/- to £14/14/-. ~ . 
Leaflet gladly sent on request. Stenzyl Type A complete co":'~sote 
- - -----1 i::~!f~ r::~r•s•~&n d 

14,000 OHM SEALED RELAY I~ ~i electro-mac~•t with 
High Speed single c/o, Platinum contacts. ?I , r~movable cc;uls and pole 
Super-sensitive, ideal for Transistor cir· I · Pieces. Coli tapped for 

· w·11 , 1 ·11· ~ 230 v, no v, 110 v, 
l5'~ryp &P l~perae on mo oamp, p~ 115v;6,12,36,110v.A.C. 

I · · · I · I Q ~These coils are also used 
for D.C. experiments. 

230 VOLT A.C. GEARED MOTORS I . Complete with all acces· 
5 r.p.m. 1.7lb. inch £1/9/6. P. Br P. 2/6 :e.:.:.. s=~7..!,!'!t,;:.:!:~':!!:! ::..:;,e'!!!!!,t. 
13r.p.m.l.45lb.inch£l/12/6. P.BrP.2a.6 I 12 VOLT D.C. RELAY 
10 r.p.m •. 261b. inch £1/2/-. P. Br P. 2/6 __j Single c/o, 600ohm coil, New. 2 for 10/- plus 
------ :;;;-"I l/6P.&P. 
LATm HIGH SPEED MAGNETIC COUNTERS - - 1'i.iii'VO'Ll''D.c.R'Ei:Av-
~ficure IOimpulses per second. TypelOOD.~.l ohm ll68 ohm coil, 3 x 5 amp. N.l. c/o contacts. 
coil, 3-6v. D. C. operation. Type IOOA, SOOohm coil, New. 16/6 plus 1/- P. & P 
18-24v.D.C.operation. Type IOOB,2,300ohmcoil, -------
36-48 v. D.C. operation. Any type, IS/· each, plus I ELECTRIC CHECK METER (Sangamo 
I /6 P. & P. Weston) 200/2-40 volt, A. C., -40 amp. As 
------ --~ new35/-plus3j6P.&P. 
LT. TRANSFORMERS All primaries 220-2-40 volts. -------
Type No. Sec. Taps Price Carr. LIGJoiT SI'NSITIVE SWITCH. Kit of 
I 30, 32, 3~. 36 v. at 5 amps. .... .. £1/19/6 6/·1 parts, includin~ ORP1.2 Cadmium Sulphide 
2 30 -40 50 v at S amps £4/15/0 6/- Photocell, Relay, Transostor and Circuit, etc., 
3 10: 17, 18 ~. at 10 a,;p;:··:.·.::: £3/2/6 4/6 p_rice. 25/- plus 2/6 P. & P. ORP 12 including 
4 6, 12 v. at 20 amps. ............... £3/12/6 6/61 corcuot, 10/6 each, plus 1/- P. & P. 
5 17, 18, 20 v. at 20 amps. ... . £5/2/6 6/6 A.C. MAINS MODEL 
6 6, 12, 20 v. at 20 amps. ......... £4/15/0 7/6

1 
Incorporates Mains Transformer, Rectifier and 

7 24 v. at 10 amps. .................. £3/9/6 S/6 special relay with 3, S amp mains cjo contacts. 
8 28, 29, 30, 31 v. at 21 amps.. £6/15/0 10/· Price inc. circuit 47/6 plus 2/6 p. & p. 

SERVICE TRADING CO 
All Mail Orders-Also callers: 
47/49 HIGH STREET, KINGSTON on THAMES 

.Telephone: KINgston 9~50 

Personal callers only 
9 LITTLE NEWPORT STREET 

LONDON, W.C.1 Tel.: GERrard 0576 



ASTONISHING LOW PRICED RADIO KITS FROM CONCORD 
MAKE 

5 
Xew RADIO Anyone CAN BUILD in 2-3 UNIQUE NEW FULLY ASTONISHING CIGARmE 

DIFFERENT 
TRANSISTOR 

RADIOS 

I or 

bours! Only 19/6 
EVEII THE 
0 L D E R 
CHILDREN 
BUILD THEM' 
... 110 solderiug 
- ouly J li connec
tiousl Then ht'ar 
it re;u_·h out brill~
iug in sTation 
after station. 
4i"" X 21-" X 1~""

PORTABLE TRANSISTORISED 
READY BUILT RADIO! 

RADIO NOW A FRACTIOII ···~ 

PRICE. OIILY ·· :;>i 

WHYPAYKORE. AU&belatoot .' 
reflnemenll are p~kt>~l into this I 
new MPLTI HTATION .\J~L j 

35/-
Amazing Radio Construction Het! Beco1ue a 
radio expert for 35/-. A complete Home Radio 
Course. No experience needed. Parts include 
inetructlons for each design, ~tep-by·SteJl 
plan, all Transistors, loudsp~aker, personal 
phone, knobs, screws, etc., all you need. Box 
size H'"X 10"'X2'" (parts available eepa.rate). 
Originally £6. J'OW 31/- plus 3/6 p. & p. 

Many Testinwniai11:--Jf.H. of Brndford, 
tt•rite&.' " .•. 1 hfll't! jull f'Omplf'lf'd Olff' of vour 
ut& aut"Ct!ufr.dlJI, it i~ thr fiut timf' I hnl't' ,.,.,, 
tar-lrl,-d anythiug liken radio and I nuut Riffle 
here a1td 1ww, I am ama:ud hott• f'tUy it i11 fo a 
layma11 like me. YOitr,iwl/rl4<'1iolu twd plnn 
hnt'f! obt'iotuly bf'nt ''"'!I rnrt>f14lly /hough! out 110 
that f!l'f!n the mo11l dim rnn joflo1r lhf'm ••. " 
18/8 plus 2/6 post, etc. 

OF THE IIORMAL 35/- -

tr.-~.usistor r;tdio - the interual / 
aerial pkks up even remote station!! 
an< I the powerful huilt-in spec~ker !{ives rnolll 
fillin!{ v-olume. lmlivi<lual tun in.~. first-claM 
reception. J>urch"se with contldenee packed 
in original manufacturers' cartons. 
(Perllonal~>arpi'ct' and battery, 4/6) 

~end 35/· plus 416 P, & P. 

ONLY 1816 
Yes a perfectly 
ordinary packet 
of cigarettes~- . 
hut it fetches In 
station after 
station, lout! anti 
dear! Holds 10 
e;g;Hettes - yet 
deverly conceal~:~' 
highly sensith·e, fully tr<msistorlsed circuit 
(ind, tiny battery). Even a young boy can 
assemble it in under 2 hours. No soldering. 
No experience necesaary. Only 16 Connec· 
tions. From our bulging testimonial Ole, 
Mr. n. B. of Huddersfield writes:-", .. I 
llat•e /Wtd the part.t ;,, and il i.t ll'Drkhlf wonder· 
fullv .. ," ALL PARTM Including Semi· 
Conductors, A.B.C. Plans, etc. ONLY 18/8 
plus 2/6 post, etc. 

(Mail Order Only) 

CONCORD ELECTRONICS LTD · (Dept. PE24) · 77 NEW BOND STREET. W.1 

Z & I AERO SERVICES LTD 
Retail Shop: 

85 TOTTE!IHA!d COURT ROAD, LONDOII, W.l 
• Tel.: LANgbam 8403 OpenaUdaySaturdar 

Head Office and Warehouse: 44A WESTBOURNE GROVE, LONDON, W.2. Tel.: PARI< S64I/2/J 

g~~ :;,: ~!~~ ~~= ~:~~7 1~~= ~~~(j ~~~;,: g~~~(;T~;: 7!R!! ~~t~~~ ~::: 1 ~:~r:~:~ 1 =j~ 1; Zi~~ ~~i= \i·t~~ ~w,: 1, ~~~~~ ~fe 
OB3 8/- 6AKu 6/8 GC4 218 7Bil 11!- 12HQ7GT6/6 I D ECC84 7/- EF184 81- GZ:l4 101- PL81 81- UBF89 718 
OC3 6/- fiAKG ?/• 6C5 8/· 7B7 ii- I2SY7 6/· ECC05 6/6 I EFS0-1 21'· , KT6ti 16/- PI~82 7/8 UUBCCL

8
2
4
1 11/• 

OD3 6/- 6AL5 8/- 6CB6 fi/· 7C.1 10/- I 4H7 18,.'- ECCKti 7/- EFPtlO 10/- ' KT88 22/• PU!d 7/6 10/• 
IA7GT 8/• 6.Uf6 4'· tlCD6GA17/- iOj 7/~ IHA(J.J 5/· ,I J•:CC~H 10/· EL."\~ ll/- N78 15/· PLS4 UCC85 7/-
IB3GT 7/• 6AN4 15/- 6CHH 6!· 7C7 5/~ ~01'1 14/- Et'('lfl~l 12/- EL:l7 17/6 );SPl 25i- PLao2 14

71
1
: UCFSO 10/· 

ICGGT 8/ 6AN5 15/• IJCL6 9/· 7~7 18/- ~ol':l 13/· :\[lW-1 5r •. \Z:ll 9,'- J'{'FH 8' ~SP<J 22/ UCH21 9/6 
ID5 7/8 GANR 10,.'• 6CW4 12/- 7Y4 8/- ~OP-t 14/· :iJz:; 10.1- l'BL:n 15/- .::(;Ft!~ ?}6 ~i}~~~ l~~= i•AB'C8o 7/8 PL500 15/· UCH 42 B/G 
I06GT 7/· 6AQ4 6/• tiCY5 10/· 7Z4 6/- '20P,-, 12/- .),J'f,4G 4/-: CL~l:l 9/- ECF8li 11/- EL42 9/- PC811 12/· PL801 10/· CCH43 8/· 
IL4 2/8 6AQ5 8/- ~~~~~ 1~/1: ,

11100
,D;:l

1 
137~,·- ~g~g<; 1~1: :l5Z·WT 8/6 cY:n 7/- £CFH04 13'- EL50 t~C8)l. 121- I PP5/400 UCHSJ ?/· 

~~~GT ~~: ~~~~ :i: 6>'1 141- 1WI 141- "5Lli<:T 81- ~;zom· ~;:I g~;:.~ll '1~/6 f:3~".~ ~~(- EL8l ::s ~~~~0 1~6. PY:l:l lgfs UCL82 816 

~:; :;:: g!:: 1~/~ ~~~G =~= ~gt:~1 H ~~- ~g~~(; 1gj: ~g~~ 1~:-: DAF~~~ ~.j: ~:~:H :;: ~t~~ :8;1: ~:gg~;, ~j~ ;~~01 8
8

6
1
1
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8
- ~U~F~42~

3 1

:9;1: 
185 4;8 6ASH &!- 6FI3 8/6 roLt 7 .6 ' '25Znt:T 111- ~oc.~ 6!6 ·\ 0-~~':Hj 1 ccs 121 PYS2 
1T4 3{· 6AS7fl 20/- 6F14 15/-, lOP I:: 12

1
'8 I 27Ml 60,'- : 50I.liUT 6/6 ~~·::~ ~~~~ ~~~~~~ 1?ci/~ ~~~~~ :~- ~CC8~ 1218 PY8~1 7/- ~~:~ :J· 

n~GT :;: 3~0~uT VI! :~l~ 1i/:. :~x:~, 1:r: . ~~g,• 2~;: ~~~~ 1i/ii I DK;II; 8/6 I :13t~~ ;;: ~ti,~ ~16 ~gg~~~ Wii mi'l :;: ~:~~ 1~;: 
~~~ll ~;: UAV

5
GTUi/- g~~ t~f: i~~~(l ~.'.. ~~~f ~/6 ~~~,!~:! i~;: gt~~ ~;: !~~t~~ l~/~ EL3UO 22/: ~~~~~~6 1~/6 QQV03-10 UF89 7{8 

2A3 5/• fL\Cil 6/- 6F32 3/- I2Al,l~ 7 ,.... :met;) 11/- ~07 9'- DL~4 6/· .EULHU 916 BL82I 6/- PCFS'J 81• 35/· UI,41 9/· 
2D2l 6/- HAVH o;... 6

61
u

4
6H 2911~ 1 ~AT;; 5:: 1 : __ ,1o0u,:.',~ 1

1
3
1

/,.r: R6UA 14/- D[...\j:J 6!6 , 1,~F:It.i 51• Ell:~4 12/· PCFBti 91_ TTiil 351• ULS4 8/6 
3A4 4/- UAWSA 14/- l''AT7 4 ,.., i 1'172.\ 35.- DLHti 7/- I EF37A 8/- EM:\!') 8/· PCF87 13/ TT21 35/- UM4 10/-
3A5 s;- 6AXtiGT tiJ5r: 4/- I~AUli 8'.: I :mFo 11/· ~J4 51- n~170 5 .6 1 

J~F:-1~ 516 ~~~~~ 1;j6 : rcFsoo 11,: TVOa-to UMBo 11 .. 
~~~GT :16 fill? 

1~,.~ ~~~ W/ 12Al.l7 5/6 , ::~~t~') i~~6 1 ~~~ ~:~:, ~~~~~~\~ 10
1

/- EP40 101- EMRI , 6 I PCFSOI 111- 7/6 g~7 ~~-
~~;G1'/G~,,~ ~~~() ~~= i~~~T :;: g!~:?. ::: : ~:~:r~·:t 1:.1~ ~~~A 4/- I ElHOF ~~/.: ~~:~ ~~~ E~~R~ 8j_ ~~:~~; ;:;: g~~ Uj: UY~N 8,: 
3Voi 6,'· 6llEli 5/66 6'LK'~'GA 88/1-- 11:-.',_·~~~~· 2061.-_ ::l;O(ILJ,llo7· 1124116- 576:1 1~;: EAIWAO 7t- : BF5o 2/- ~~~I ~j· PCF800 13/- U191 11/6 UUY¥2411 88116• 
6R4GY 9/· 6BG6G 15/- V ,.._..... I Ul;{!i 9/- K-\E4:! 9.'- £1<'54 6!- EN9) 6/- PCF80812/- U25l 12/6 
5U4G 5/- 6BHH 7/6 6P2.> 12'6 12.-\YI 10/~ :mP12 10/- 1 Hl4ti 27/6 EH.JI 5/- 1 EF;);J 8/- ·~ ~ - PCL80 12/6 U281 13i· UY82 9/8 

~~:gn v~~ ~~~6• J;: g~;n ~~: g~~:; :.6 ' :::',~G i~;: 1

1 

!,e~1 g~~~ · ii~g~ 7;~ tlm ~; ~m :;; ~2~~ :;; . g~i1 }~~ ~1!: !i: 
gi;uT ~f6 I ~~~:inT ~/6 ~~~77 :~: g~~I~t~',-: I ~:~!!:}::~ ii/6 1 ~ooJ 9/- lt'~~~~4, 1 ~~;~ EF~H 5/6 BYt~-t 7/6 PCL~4 8/6 ~ uso1 IS!- X65 5/6 
5Z4G 8/·1 6BQ6 11/- 6T8 7/- I2El 20/- :i5."U 12.'· \21!4 8' ElW!IO 4/6 EF\Il 4/- EYR!i 7/6 PUJ.Eij 9/6 I UABC80 5/8 X66 8!· 
6/30L2 11/-1 6BQ7 8/.· 6U4GT 10/6 l~J.')(;'l' 31· :i.')Ali H/- I .\229.J 16:1

: EBU9l 6:- }.;}<'\J~ 2/- EZ41 8!- l'CL8H 9/6 I UAF42 9/- X78 20/· 
6AB4 6/6 6BR7 12-'- 6V6 9/- I l~~J7GT 7/8 :~JCi) 6.6 AC/HL,'DD EBF."O 7;6 EF113 5/· EZ8U 518 I l'CLR/-1 12/61 l.'BH 11/- X81M 18J .. 

~~~~G ~~;:I, g~~~ij ::s r ~i~UT ~~ 1

1 i~~l;l ~;: ;!~~~(;T 1~;: .\C/TH11~;:' W!~:~~; ~j: ~i~:~:~, :;a I, t~~~~\ ~~;~I ~:~t~~~t~/6 I ~~g~~ =~=' ~;;~ J~: 
SEllll CONDUCTORS-please write for leaflet with sped!\- 1 FOR P.E. SCALER AND TIMER HEADPHONES 
cations of General Purpose Germanium atHI ~ilit•on Diotles, 1 C:K tOH DBKATRON~. 40/·. B;t.,;e 3.'6, lndit·ator shiel•l! DLRJ, Lo\\ lwpe\lance, balanced armature. Earpieces can 
Microwave Diodes, Transistors, ek. 11/9. 1'. P. 1/ti per set. he usetl as sound powered Microphones. 10/-. 
~~~OV(~~~f~/~.z~~B~~f?Jt~S9~6~ Yoatts, 5"., tnleraiwe. . . . SILICOR' PqWE~ RE~TIFIERS ., , j~~-R{o~~~~bf;~anee (20000 per insert). 15/-. 
CATHODE RAY TUBES 3GP1"- as reeommentled in the :-;L~OO, eqHiv;dent to, and identical wJth Mullanl B 1 ZlU. 7 ' 6 1 Moving Coil Headphones with mO\·ing coil Hand Microphone 
Practical Electronics Oscilloscope in March anti April i.~~ucs.l POCKET MULTIMETERS TYPE U-1 :1 tlttetl with press-to-talk switch. Rubber earpatle. Cord 
12.10.0. P.P. 5/·. Base 6/6. DGi-5; 2!" screen; fi.:1V heaters; Ken~ith ity 1,0000 IV. D.l'. and A.l'. YoiiHp:e rauges 0-10-J terminated with a,rmy type 6-point moulded connector. 
EHT requiretl 800V; Deflection !"leusitivity .125 ttllll/Y for 50-200-500·1,000 Y. n.c. current tanM"es 0-100-500 m.\. i Low Impedance. Brantl new. 20/- ea, 
X anti .200 mm/V for Y; Green phosphor medinlll JH'r~i.~t- Resistanct' ran!!t:S 2,000 0 ·200,000 U, B;and uew. £2.2.0. 1 Knw.ll quantity available ofsecoml band assemblies, checked, 
'Pnce.l2.15.0. P.P. 6/·. Base 1/8. P.P. i/tJ. 1 in perfect order. 8/6 ea. P. N. P. 3/6 per set. 

PLEASE SEND SAE (FOOLSCAP) FOR FULL PRICE LIST I Please add 2)61n £for postage. Minimum charge 2/-. No c.O.D. Orders Accepted. 
Please address all correspondence to the Head Oftlee. 

WHEATSTONE BRIDGE KIT ~et of 18 W.W. ~~;. 
Reeietors antl18 switches, Measures 1 n to 1.lM 0 
With circuit, instructions, 67/6. 

PIIECIBION WIREWOUND RESISTORS 1 Watt. 
10 to 5K 1'';, 3/-; to 20K 4/3; y·, add 3d) Your 
value wound to ortler. Joi.A.E. for further Uetails. 

HIGH STABILITY RESISTORS I o;, l W. 21- each. 
Full range 10 0 to IOM 0, plus many special multi
meter values. H.A.E. for Htock List. 

H'OUOHTS AND CROSSES MACHINE Lses switehes 
and lamp~ only, caunot be beaten. Circuit., wirinR" 
diagram, instructions, 3/6. 

BiliARY ADDER/SUBTRACTER Another switch 
and lamp design to make a demonstration motlel. 
Circuit it.nd instructions, 3/6. 

IIULTIMETERS EP10K, 10KO/V, 67/6 poet 2/·; 
EP30K, 30K Ill V, 1061- po•t 216: EP50K, OOK!l 1\', 
146/· post 2/ll. .·\xo Multimlnor, !9.10.0 post free. 

PLANET INSTRUMENT CO. 
25 (E), Dominion Avenue, Leeds 7 

ANNOUNCING COMPONENTS AT PRICES YOU CAN AFFORD 
BELOW ARE JUST A FEW OF OUR MANY BARGAINS THAT CAN BE 
SEEN ALONG WITH HUNDREDS OF OTHERS AT OUR RETAIL SHOP 

AR~~I5SP30/T6 9d. OCJ70 3/· BARGAIN OF THE MONTH ! ·,t}'t -~i~IS~~~S 
OC200 3/· 0 c 7 1 CERAMICS 4d. 

AFII7 2/6 OC76 2/6 SILVER MICA 6d. 
OC44 2/6 0C45 2/6 MULLARD BRAND NEW HI-STABS 1% 1/- OASI I/-
OC71 2/6 OC72 2/6 I/B each MAGNETIC EARPIECES 3/-
0CSI D 2/6 OCSI 2/6 CRYSTAL EARPIECES 4/4 
OC26 10/· ADI40 10/- Unrepeatable Oiler-No catch MIN TRANSISTOR 
OC35 10/· OC28 10/· P.P. 6d. 12 or mo,.-Post free ELECTROLYTIC$ l/2 

PORTABLE SOLDER GUN, 30W HOV, 9/3. SHORT WAVE, TRIPLE GANG 
TUNING CAPACITOR 90PF-160PF-160PF,4/II. P .. P.I/1 

We welcome enquiries (or all types of components. Lists. S.A.E. Terms, cash with order, PfP. 
add 9d. for orders under £2 

WENTWORTH RADIO, 1a, Wentworth Court, Alston Rd., Barnet. Tel.: BAR 3087 
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HIGH GAIN 4 TRANSISTOR 
PRINTI!D CIRCUIT 
AMPLIFIER KIT 
Type TAl 

e P e a k 
output in 
excess of 
H Watts. e All stan• 
dard British 

;mlu~r,e"!~ 
printed circuit panel, size 6 x lin. 
e Generous size Driver and Output Transformers. 
e Output transformer tapped for 3 ohm and IS 
ohm speakers. e Transistors (GET 11-4 or SI 
Hullard OCSI D and ma:ched pair of OCBI o/p). 
e 9 volt operation. e Everything supplied. 
wire, battery clips, solder, etc. e Comprehen
sive easy to follow instructions and circuit diaa:ram 
l/6 (Free with Kit). All parts sold separately. 
SPI!CIAL PRICE 45/-. P. 6 P. 3/-. Also ready 
built and tested, n/6. P. & P. 3/-. A pair of 
TAis are ideal for stereo. 

STEREO AMPLIFIER 
Incorporating 2 ECL8ls and I EZBO, heavy duty, 
double wound mains transformer. Output -4 watts 
per channel. Full tone and volume controls. Abso .. 

lutely complete. 

ONLY 

£4.19.6 
P. & P. 6/6 

Super De
luxe version 
withECL86 
valves, sep. 

bass & treble controls, full 
feed back. 8 ens. P. & P.6/6 

HARVERSON'S F.H. TUNER Hk. I 

e F.M. tuning 
head by fam .. 
ous maker. 
e Guaranteed 
non-drift. e 
Permeability 
tuning e Fre
quency cover- /RP-"""==' 
ace.aa.IOOMc/s 
e Balanced 
diode output 
e Two I.F, stages and 
discriminator. e Attractive maroon and gold dial 
(7 X )in. glass). eSelf powered, using a good 
quality mains transformer and valve rectifier. 
e Valves used ECCBS, two EF80s, and EZBO (rec
tifier) e Fully drilled chassis. e Sin of completed 
tuner 8 x 6 x Stin. e All parts sold separately, 
Set of parts if purchased at one time £5/19/6, plus 
8/6 P.P. and ins. Circuit diagram and instructions 
1/6 post free. Mark 11 Version a• above but 
complete with magic eye, front panel and brackets, 
£.6/11/6. P. 6 P. 8/6. 
Mark Ill Version as Mark I but with output stage 
(ECL82) and tone control, £7/7/... P. &: P. 8/6. 

TAPE DECKS 
B.S.R. HONARDECK (S;nale speed) Jt;n, 
per sec., simple control, uses Siin. spools, £6/15/-. 

LATEST COLLARO HAGNAVOX l6l TAPE 
DECK DE LU XE. Three speeds,l track, takes up 
to 7 in. spools. 10 en•. Plus 7/6 carr. and ins. on 
each. (Tapes extra on both.) 

ACOS CRYSTAL HIKES. H;gh ;mp. For desk 
or hand use. High sensitivity, 18/6. P. &: P. 1/6. 

TSL CRYSTAL STICK HIKE. L;sted at 45/•. 
Our price, ll/6. P. &: P. 1/6. 

QUALITY RI!CORD PLAYER AMPLIFIER 
A top-quality record player amplifier. This amplifier 
(which is used in a 29 en. record player) employs 

~CC,l. dELl.. dEoz:Je V3r;:~nd se';:~~!e 'B:.~~r;.r:::r~ 
and Volume controls. Complete with output trans
former matched for 3 ohm speaker. Size 7in. w. 
x 2tin. d. x Stin. h. Ready built and ce"ced. PRICE 
69/6. P. 6 P. 4/9. 
ALSO AVAILABLE mounted on board with out .. 
put transformer and 6in. speaker ready to fit 
into cabinet below. PRICE 19/6. P. & P. 5/9. 

QUALITY PORTABLE R/P CABINIT 
Uncut motor board. Will take above amplifier 
and B.S.R. or GARRARD Autochancer or Single 
Record Player Unit. Size 18 x 1<4 x 8t in. 
PRICE Ll/9/6. Carr. 7/6. 

4-SPEED PLAYER UNIT BARGAINS 
All brand new in maker's oricinal packinc. 

SINGLE PLAYERS 
B.S.R. TU/12 ............... £]/9/6. Carr. S/6. 
GARRARD SPlS De Luxe ... £11/10/6. Carr. 5/6. 
B.S.R. GU7 with unit mounted pickup arm. 

£4/11/8. Carr. 5/6. 
AUTO. CHANGERS 

B.S.R. UAIS £6/19/6. I;I.S.R. UAI6 ......... U 19 6 
Latest B.S.R. UAlS Super slim ............ £6 l 6 
GARRARD Auto-Slim (<4 pole motor) ...... £5 10 0 
GARRARD AT6 £9.10.0. Carr. 6/6 on each. 
All the above units are complete with t!o mono head 
and sapphire styli or can be supplied with compatible 
stereo head for 12/6 extra. 
SPECIAL OFFER! Famous COLLARO +speed 
Semi Transcription Auto Chancer Units. Complete 
with stereo head. Few only. £6/ll/6. Carr. 7/6. 

BRAND NEW CARTRIDGE BARGAINS I 
RONETTE STEREO 105 CARTRIDGE. Stereo/ 
L.P./78 complete with two sapphires. Original list 
price 67/9. Our price14J .. , P. &: P. If-. 
ACOS GP67 .. 1. Mono complete. List price 11/ ... 
Our price ll/6. P. & P. 1/-. 

BRAND NEW. 12'" ISw, H/D Speakers, 3 or IS 
ohm. Current production by well .. known British 
maker. Offered btt!low list price at 89/6. P. & P. 5/-. 
(lSw. cuitar model £5.5.0). (lSw. 1uitar model 
£8,8.0). 

BRAND NEW l OHH LOUDSPEAKERS 
5 in., ll/6; 6! in., 15/·:8 in.,ll/·; 10 in.,l5!·: ll in., 
17/6; (12 in. IS ohm,lO{•). 10 in. x 6 in.,16/•. 
.E.M.I. Ill x 8 in. with high flux ceramic magnet, 
41/-. (IS ohm, 45/·). P. & P. 4• & s· 2/-, 61' & a· 2/6, 
10" &: 12•]/6 per speaker. 
7-10 watt OUTPUT TRANSFORMERS to 
match pair of ECL 86's in push-pull to 3 ohm out• 
put. ONLY 11/-. P. 6 P. 2/6. 
7-10 watt ULTRA LINEAR OUTPUT 
TRANSFORMERS to match pair of ECL 82's in 
push.pull to 3 ohm output. ONLY 15/-. P. &: P. 2/6. 

MAINS TRANSFORMER for transistor power 
supplies. Tapped ~ri 200-lSOv. Sec. 40-0-40 at I 
amp (with electrostatic screen) :and 6.3v. at 5 amp for 
dial lamps etc. Drop thro mounting. Stack size I i" 
x 31" x lf" 27/6. P. & P. 4{6. Also for use with 
above 4000 mfd . .Wv. Smoothing condenser size 
14" dia. x li • hi& h. l/6 each. P. &: P. 1/6. And 2800 
mid. 25v. 11• d;a. x J• h;ah l/-. P. & P. 1/-. 
HATCHED PAIR OF 11 WATT TRANSISTOR 
DRIVER AND OUTPUT TRANSFORMERS. 
Stack size It x 11 x I in. Output trans. tapped for l 
ohm and IS ohm output. 10/- pair plus 2/· P. & P. 
4-WAY NOH·TANGLITELEPHONE CABLE 

l-VALVE AUDIO AHPLIFII!R 
HODI!L HAM 

Desicne=d for Hi-Fi repro
duction of records. A.C. 
Mains operation. Ready 

~u~!~t:h~~:~:.d s~z~a'1!fna.u!~ 
x 4in. d. x .offin. h. lncor• 
porates ECC8l, EL84, EZ80 
valves. Heavy duty. double 
wound mains transformer 

and output tn.nsformer marched for 3 ohm speaker. 
separate ·&ass, Treble and volume controls. 
Necative feedback line. Output <4-i watts, Front 
panel can be detached and leads extended for 
remote mountinc of controls. 
The HA34 has been specially designed for us and 

~h:::u::~c:.::ed~i~hatl~!b:, t~a~~::. £4.5.0 
etc., wired and tested for only P. 6 P. 6/-

HSL 'FOUR' AMPLIFIER KIT. 
A.C. Main• 100/lSOv.. 4 watt. uainK ECCil1 

~L14He~~IO d~~~v•:touble· 
wound mains transformer 
with electrostatic screen. * Separate Bass, Treble 
and Volume controls,civinc 
fully variable boost and cut 
with minimum insertion 
loss. * Heavy necative 
reedback loop overl stages 
ensures high output at 

excellent quality with very low distortion factor. * Suitable for use with cuitar. microphone or 
record player * Provision for remote mountinc 
of controls or direct on chassis. * Chassis 
size only 7tin. wide x 4in. deep. Overall heicht 
-4fin. * All components and valves are brand 
new. * Very clear and concise instructions enable 
even the inexperienced amateur to construct 
with IOOo/0 success. * Supplied complete with 

;:~d~s;.,ir~~p~~t~~ab!t~;,";~'jd~r~~~~ 0(~~· :;~:::~~ 
buy.) PRICE 79/6. P. & P. 6/-. 
Comprehensive circuit diagram, practical layout 
and parts list 2/6 (free with kit). 

:;:lo~~t e~!t,:,~~~i,;;~~~~~d a':fv~:':P~~c::it::~.f it 

10/14 WATT HI-FI AMPLIFIER KIT 

A stylishly fin· 
ished monaural 
amplifier with an 
output of l-4watts 
from 2 EL8-4s in 
push-pull. Super 
reproduction of 
both music and 
speec:h, with neg .. 
licible hum. Sep· 
arate inputs for 
mike and cram 
allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to .match 
3 .. 1S!l speaker and 2 independent volume controls, 
and separate bass and treble controls are provided 
civinc a:ood lift and c.ut. Valve line-up 2 EL8-4s. 

Fn~;.~~~io;F:~kl!~d f /6~2rF0Ne r~~~~e ~arts.~ i ~ l 1
1i 

parts sold aepan.tely. ONLY £7/9_16. P. & P. 8/6. 
Also available ready built and tested complete 
w!th sed. input sockets, £9/5/-· P. & P. 8/6. 

Latest sprina·back coil type, extends 12 in. to Sft. Carrying Case for above D/6. P. & P. 7/6. 
Complete with rubber 
~/6.hes. 4/6 each. P. 6 P. HARVERSON SURPLUS eo. LTD. 
VYNAIRANDREXINE 
SPEAKER AND CABI· 
NET FABRICS app. 54 ;n. 
wide. Usually JSJ. yd., our 
price ll/6 per yd. lenath 
(m;n.lyd.)P.& P.2/6. S.A.E. 
for samples~ 

170 HIGH ST., MERTON, S.W.I9. CHErrywood 3985 
Open all day Saturday Early closing Wed., I p.m. 

A few minutes from Soutlt Wimbledon Tube Station. (Please write clearly) 
OVERSEAS P •• P. CHARGED EXTRA. S.A.E. with all enquiries. 

TECHNICAL TRADING Co. BETTER THAN EVER I All items previously 
advertised available, 
also see items adver
tised in Practical Wire
less. Huge Hi·Fi and 
Component stocks at 
all branches. 

ROBOPKOifE ORDERS 
Your C.O.D. order exceeding 11 

can be telephoned to 
BRIGHTON 680722 

at any time day and night 

TAPE Top British mylarfP.V.C. 

Slandard Play Double Play 
a· 160ft. 2/3 a· aooft. 4/-
•· 300ft. 4/8 •• 600ft. 8/-
,. 600ft. 718 ,. !200ft. 161-
51' 900ft. 10/8 ol· tsoott. 19/8 
i" l200!t. 13/8 7~ 2400ft. 1'7/-

a· .. 
5. 
a:"" 
7. 

Lonc Play Triple Play 
2'.!6ft. 2/9 4• 900ft. 1B/-
450ft. 1/8 ,. !800ft. 21S/-
900ft. 10/8 61' 2400ft. 84/-

1200ft. 13/- 7. 3600ft. 44/-
IBOOft. 18/8 Quadruple Play 
Post 1/ 3' 600ft. 8/ 

Old and New Customers welcomed at our New London Branch, Telephone 
No. MUS 2639. 10 TOTTENHAM COURT RD., LONDON, W.l 

350/352 FRATTON RD., PORTSMOUTH. Tel: 220H 
72 EAST STREET, SOUTHAMPTON. Tel: 25851 

ALL MAIL ORDER AND RETAIL SHOP 
6 GARDNER STREET, BRIGHTON 

312 

,8 = ~0-JOO FOR Sf- Sf- Sj-
GO SILICON WITH UPRATED 2N2926 
All our 2N2926 silicon planar epitaxial npn transistors are now supplied with 
a &Uaranteed minimum current gain of 90. Hi eh cain silicon for the price of 
cermanium! For all low·power applications, d.c. to v.h.f.: low .. noise audio, 
video amplifiers, oscillators, instruments. Still only SJ ... 

* Cut-off frequency 200 Mcfs 
*Current gain 90-300 at 2 mA 
*Collector dissipation 200 mW 
* Low noise (2.8 dB at 10 kcfs) 
* Brand new. First grade. Data supplied 

Pricei ndudes U.K. postage. Cash with order. Mail order only. 
AMATRONIX LTD., 396 SELSDON RD., CROYDON, SURREY 



Have you had _your copy of "Engineering Opportunities " ? 
The new edition of "ENGINEERI!'\G OPPOR
TUNITIES" is now available-without charge
to all who arc anxious for a worthwhile post in 
Engineering. Frank. informative and completely 
up to date, the new "ENGINEERING OPPOR
TUNITIES" should be in the hands of every 
person engaged in any branch of the Engineering 
industry, irrespective of age, experience or training. 

On 'SATISFACTION OR 
REFUND OF FEE' terms 

This remarkable book gives details ofexaminations 
and courses in every branch of Engineering, 
Building, etc., outlines the openings available and 
describes our Special Appointments Department. 

WHICH OF THESE IS 
YOUR PET SUBJECT? 

MECII. ENGINEERING 
Gen. Alcch. LnJ?.-i\laill!l'll
ann.> EnJ?.- Diesel l:ug.
Prcs.'i Tool Design - .t.,'/rcct 
!lfetal IVork - IVt'lding -
l:.nJJ. Pattern ]\faking -
lmpcction- Draughtsmmrship 
- 1\letallwxy- Production 
r:ng. 
HADIO ENGINEERING 
General Radiu - Radio & 
TV ScrricinJJ- TV Eng. --
Telet·ollummication'i- Llec
tronh s-.';'ouml Rccording-
Automatiuu-Practh·al Rmlio 
-Radio Amateurs' · .F.rallt. 

CIVIL ENGINEEJl.ING 
General Ciril Eng.- 1\funi
l'ipal Lng.- Structural Fng. 
Sanitary Eng.- Road Eng. 
Hytlraulics-1\1 inint:~ Jf~"atl'r 
Supply-Petrol Tcclr. 

FLFC. lcNGINEERING 
Gl'neral F!t·ltrind Fng. 
/nstalfa!ions- Drallf:ht.\mml
.\hif' - 11/uminatin~t f:"m:. -
Rl)i·igcmrion - L/cm. Fh•c'. 
.\'ciencc.• -- t.'ft•c. .').upp~r 
~A.Iining L!ec. L"ng. 

AlJTO ENGINEERING 
General Auto 1:-,g. -Auto. 
llfaintcmmce - R('jmir -
Auto. Dicsc/,\laintoumcc
rfuro. Llectrical t.:quipmcnt
Garage 1\lmw~cmcnt. 

Jll ILDII\G 
General Building - Heating 
& V('llfilation - Plumbing 
- Architecture- Carpcntr_v 
- Painting- lkcorating-
..f..,'pcci/ications & Quantitic•.fO 
- .\·uneying- A rchitccfltra/ 
Draught.wumship. 

THIS BOOK TELLS YOU * HOW to get a better paid, more interest ... 
ing job. * HOW to qualify for rapid promotion. * HOW to put some letters after your name 
and become a key man ••• quickly and 
easily. * HOW to benefit from our free Advisory 
and Appointments Depts. * HOW you can take advantage of the 
chances you are now missing. * HOW. irrespective of your age. education 
or experience, YOU can succeed in any 
branch of Engineering. 

156 PAGES OF EXPERT 
CAREER - GUIDANCE 

PRACTICAL 
EQUIPMENT 

Basic Practical and Theorc· 
tic Courses for beginners in 
Radio, T.V., Electroniu.Eic., 
A.M.I.E.R.E. City & Guilds 

Radio Amateurs" Exam. 
R.T.E.B. Ctrlificate 
P.M.G. Certificate 

Practical Radio 
Radio & Television Servicing 

Practical Electronics 
Elettroniu Engineering 

Automation 

INCLUDING 
TOOlS 

The spccia!i.\1 Flt'c
tronin l>i1 ision o{ 
li.I.L.I. . 
l\/0 IV o//i•rs rnu a 
rl'al lahoraton'. 1/"ain
ing m honic with 
practic·a/ ('({llipmcnt. 
A .\k jor detail.\·, 

B.I.E.T. 
You are bound to benefit from reading 
"ENGINEERI!'\G OPPORTUNI
TIES", and if you are earning less than 
£30 a week you should send for your 
copy uow-FREE and without 
obligation. 

I :I•t.i I: r•1'•'14 
I TO B.I.E.T., 316A COLLEGE HOUSE, 3<1. stamp iJ posted in 

129·31 WRIGHT'S LANE, W.8. "" wncalcd em·clupe .• 

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC. 

•
Please send me a FREE copy of "ENGINEERING. 
OPPORTUN111ES." I am interested in (state subject, 

I~~~-~:~'.'::.~::-~~~:~~~.-~:......................... . ................ .. 1 
Which qualification would increase 
A.M.I.Mech.E., A.M.S.E.. A.M.I.C.E .• 
A.M.I.P.E., A.M.I.M.I., A.R.I.B.A., A.J.O.B .• 
M.R.S.H., .A.M.I.E.D., A.M.I.Mun.E., CITY & 
EDUCATIOI'I, ETC. 

your earning power? 
A.M.I.E.R.E., B.Sc., 

A.M.J.Chem.E .• A.R.I.C.S., 
GUILDS, GEN. CERT. OF 

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY. 
316A COLLEGE HOUSE, 29·31 WRIGHT'S LANE, W.8 

I NAME·································· . ···············I 
.ADDRESS .......................................................• 

1::::::::::::::::::::::::::::·.·.·.·.·.·.·.·.·.·.·.::::::·.:·.·.·.:·.·.:::::::::::::::::::::: I 

Published about the ·15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street. London, W.C.2. Printed in England by 
THE CHAPEL RIVER PRESS LIMITED, Andover, Hants. Sole Agents for Australia and New Zealand: GORDON & GOTCH (A/sia) Ltd.: South 
Africa and Rhodesia; CENTRAL NEWS AGENCY LTD.: East Africa:· STATIONERY & OI'I'ICE SUPPLIES LTD. Subscription rate including 

postage for one year: To any part or the Worlu £1 16. o. 
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NEW 1966 CATALOGUE ISO PAGES 

Fully detai led and illustf'ate.d componenta, equi pment 
and Hi-Fi. All types and makeo. 5000 Stock llneo. 
500 Transistors and DeYices. 1000 Qua,.cz. Freq uencies .. 
lOO Valves a.nd Tubes. The Finest and Lar1e1t Rant• 
available. A mine or information. 

Price 6/ · pou paid 

FREE wich Cau.loaue, 6 '· Value 01\COUnt "ouchers 
&iYt'S l • '" pound diieOUftt on purchues 

CATALOGUE COSTS NO"TijiNG AIT£11 USING VOUCH£As 

(I) GLOBEMASTER 
MW' LW SW PORTABLE 

Full :J.wa~tb<~.nd tuftina . Pushbuuon 
w'avtchance. Supcrhct prtnu~d circ:u•c 
Black-chrotntd ubtnet 11 X 71 x l lin. 
(SW 17·SO metres). EarJRccord Jockeu. 

:::gT:~I[gST £8.19.6 ~:: 

(6) VHF FM TUNEit 

87, 105 Mc •s Tra.I\Siuor Superhet .. 
Geared tun•"J· Tur.r.c q uaJity a.nd 
.uns•tt'W'tty.. For valve or tnnsJstor 
arnpl1fitrs. 4 3~ lttn. 

:::gT~~~r?ST £6,19.6 ~-~: 
(Cabonet Asse mbly 20!· eotn) 

10 AND 20 WATT TRANSISTOR MONO AND STEREO HI-FJ UNITS 
(2) PoWER AMPLIFIERS. 10 wmo 
llMS output. IOOmV onput. )0 </&to 
lOk</1 -l: ld 8 . 6-TraniiJtor Push-pu ll. 
Panel sin 4 .x l~ Y fin. H/S 4 .. in, 

TPAI Ofl 3·5 ohm spkr. £5.10.0, pp, 2{6 
TPAI 0/1 5 11·16 ohm spkr., 

£5.19.6, p.p. 1/6 
(MJins unit ro~ I or l amphf'ler-s, 

St/4, p.p. 2/6) 

(S) BUILD A TAPE RECORDER 
Three spetd.s-3 watu. 
Complete kiu with new ''36)'' decks. 
Supplied as prn.ssembted seet•ont . 
Completo with porubte cab1neu a.nd 
Spe.ak•r- t xcettent quality. l,lOOfc. 
tape af\d spoot. 
* TWO TRACK 

£26 :·~· 
* FOUR TRACK 

£30 :~· 

(3) PRIEAMPLI FI IERS. 8 tnput 
ulector. Treble. bau. volume, filter 
concroiJ . I ~rnV eo JOOmV inpuu. 
B•n.try optr-attd or from Mains Unit, 
Output up to ISOmV RMS. 

M 1'1 Mono 9: .< 2: 2in. U . l 0.0, p .p . 
2/6 (brown and 1old lront panel 8/6) 

S P• Mono/Stereo, 9 .dl X I f in .. 
£10.1 9.6, p.p. ) /6 (lront p~nel plau 12/6) 

e ALL UNITS BUILT AND TESTED 

(7) S WATT AMPLIFIER 
6-Transiuor Push-pull. 3 ohmt. 6mV 
onto IK. 1118V •upply. ll 2 l!ln. 
BUILT AND TESTED P.P. 
(opcronal ma1ns "'"'" .S4J· 79j6 2)· 
p.p. 11-) 
New match•nl Pn.amplrfi•r. 6 inpuu, 
treble/ban s,ele<torlt~olumt: controls. 6-
IOmV o put. 9·18V supply. 79,6, p.p. l f· 

/or use w1th ont TrotUJJtor Amph(fer 

(8) REGENT-' 
MW LW POCKET RAD IO 

£. T nnsiuor superhet. Geared 
cuninc.. Push·wll output Mould•d 
ab1net S l l lin. Phone socltu. 

T OTAL COST 85/ I'.P. 
TO BUILD - 1· 

HI-FI 
Specoal parcel 

pnceJ. l et " ' 
have yo~o~r en· 

queree t for 

eq u•pmenr. 

(1) •DEALS ' 
IUCHARGU.Il f IAn f RifS e l 6 volt )00 mA H. Soze' 

11. l f . d•a. ll6,pp. l6 
e '6 volt llS mA!H. SIZe: 
2 A • 1• do a. 10 -, p.p. l ~o6 
8/IANO N£W 0/fered ot o 
(rocuon of normol retAil prtce. 

(9} lS WATT AMPLIFIEit 

New 8-Tr~nsiscor des1cn. Push.,u,ll 
output for7' to 16ohm speaker. ISOmV 
onput. 30cfs to lOkt/s Id B. for Ule 
with valve or cransl.sco r preamplifitrs 
._.item (3) •bovo. Stul~ Xlix 6Jin. 

PRICE BUlL T £8 19 6 P.P, 
AND TESTED • • 3/· 
(M•;ns unit 79/6, p.p. 2{6) 

(11) CARRARD DECKS 
(p.p. S/ · any ty pe) 

1000 mono £6.10.0. sterto £6.1f.6 
2000 mono £6.1t.6. stereo £7, 10.0 

• •SP25. mono £ tO.It.6. stereo £11 . 10.0 
l\otoslim mono £5. t.6. stereo £S. If.6 
• '~mono tl. lt.6. •ureo tf. to.o 
•AT/ ' mono £11 .1f.6. stereo £1 1.1f.6 

lOOOLM stereo ta. lf.6 
( •ti cartndle add 60/· to mono 
prtc< 11 autochance (except SPlS), 
compleu ¥1th artrtdce. l rand new. 

( 11) VHF FM TUNEit 
Supploed as l Proa11embled Psneh, 
plus fT"ctal work Supcrhet dt:stcn. 88-tOI 

~,:· ;o:~1(f'tiJ.:~~ p. l ,6. 

·NRY' S RADIO LTD. 
30l IDllftii.E II.D., LOIIDOII, W.l 

. PN>dtOf!MI 1008 9 
Open Mor~ lo Sot. '-'· Thur~. I jl.m. 

o,.., oil croy Soturdor . 

(10) ROADSTER 
MW1LW CAR MDIO 

Supplied •• Pruuomblod Panels. 
Perme:Jblllcy tuned superhec.. Push· 
bunon wave .. cnanaer. Push·pu11 out• 
pul. F1n any car. 7 x -4 .. 11n. ll volt 
(~) .. ,.~. 
ASSEMBLY £8 19 6 P.P. 
TOTAL COST o , l /6 
(SpeakerJ8sfflo/Car Flxin1 Kit , 10/·)• 

(12) M ULTIMETERS 

PTH lkV lf/6 TPSS lOkV £5,1f.6 
Ml lkV 4,/6 EP30k JOkY U .IO.O 
TI'IO lkV 75/· EPSOk SOkV £8.15.0 
EI'IOk IOkV 7f/6 500 lOkV tl.l7.4 
ITI ·l lOkV If/6 EPIOOk lOOk V £10. 10.0 
El'lOk IOkV " ' ' 

(1 4) 
Nt:W MW LW TUNER 

TO IUILD 
Fully t•nabl e superhet with excellent 
sensitiVItY a nd Jtlecuvity. 0u(4)ut up 
to ! volt peak. Complete wtth front 
p•nol, etc. 9 volt operattd, 
TOTAL COlT 

79J6 TO IUILD 
P.P. 
2 /6 

LIT Ul QUOTE FOil. COM· 
PONINTS AND ACCESSORIES 
FOil YOUit CIRCUIT. SEND A 
LIST FOR QUICK II.EI'LY • 
QUALITY COMPONENTS AT 
VALUI FOil. MONEY l'ltiCES. 


