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I asiky's BRRadio

ECIAL INTERE TEMS
OUTSTANDING HI-FI BARGAIN

AFX-3U AM/FM STEREO TUNER

Superbly engineered by worki fatnons manufictnrer, the Model AFX-3U is s uitin sensi-
tive AM/FM-steren mmltiplex tuner using 14 valves and 9 diodes, The extra wide hami-
width of the tuner aud unigue ninltiplex cirenitry ensures the finest possibie I'M peception
with optinfuly steren separation of over 8B, Stereo sigiil be:wnn with special elrenitry
unatiected by external noise, situplifiea FM ateren brawicast selection. 3 gang varlahle
condenser provides high ve reception The nultiplex ciruit is
completely free froin subcirier leakage amd perinits ditect

nolee interference, An MPX noise filter is also fitted, Briol specification: 14 ul\
Liermanimu diodes 2 Nilicon dindes. Frequency range: FM—80-108Mc/s, AM — 5
1,600kefs. Hensitivity: FM—1-9uV/98Mc/s, AM 211\'[I00kc[l Ontpnut FM{FM Rtereo
2V, AM . Frequency respouse 20-20,000¢/s. Distortion less than 1%

Circuita: FM Stereo hmlicator, A P, Noise filter. Output for direct tape recording. Humrmer
enamel und brushed ulloy finish. Cablnet aize 14} ¥ 5> %iin. For 220/240V a.c. Malns
(50 or 60c/s) aperation, Complete with operating nianual. List Price 55 Gos,

Lasky's Price 26 Gns. carrioge and Packine 718

MODEL 3R-59DE
Brie? spec.: 4 hand re-
celver covering 550ke/s
tn 30Mc/s continnons nnd
electrical band spread
on 10, 13, 20, 40 and 80
metres. 8 vaive plus 7
diode circuilt. 4/8 ohm
output aml phone jack.
Special features: HSB-

BFO . H neter @ Bep‘
hand apremd dial 1F
frequency 465kc/s wiiv output 1:5\W @ Variable RF and AF waia contrde,  For nse
on 115/230V u.c. Mains. Beautimuily cdesignesd control layout finished in light grey with
dark grey cnse, size 7 15 < 10ln. Welght 19lh. 1Pnlly gnaranteed, complete with instroe-
tion manual sl service datn.

Lasky's Price £39.1 5.0 curriage ant Packing 12/6

MODEL JR-500SE

Brief spec.: (‘m~er E 3
coulput B unl 600 ohm .llu.l

ick. Special Teatures: &)11.1! cvontrolled oscill:tor Variable BFO @
VFO @ AVC @ ANL @ Sneter @ NRB-CW @ Btuand-by switch @ Special double geir
dial drive with direct rescding down to 1kHz @ Remote control socket for connection to
a transmitter, Audio output 1 watt. For nse on 115/250V% a.c. Mains, Superb modern
styling and control layout—finished in durk grey. Cubinet size 7213 < 10In. Weight 181b.
Fully guaranteed, complete with fnstruction monnal amd service data.

Lasky's Price £68.0.0 currie una pucking 1278

FOSTER HF-204 COMBINED
MICROPHONE/HEADSET

High quality woving coil headphones and sensitive
dynamic microphone combined in one lluhtwelght unl(
For nse with tape tprovides

inx), mummnlmtkms equipment, PA (crowul or
trathe control), stage direction, language
tahn, ete. Extremely comfortable to wear for
long periota—adjustable foam padded
cushiona, vinyl coversl headband.
Headphone imp. A2, max. input
100mW, Microphone fmp. 23Q2.
Weight 8:80z. Ringle cahle containa

Las kyvs Pl’ice 59/6 s 218 r:zhr';ﬁl;’%‘:: amd microphone leads,

FR E E Second Great Reprint [ssue Now Ready. Twelve 18 <11jin pages —
over 1,500 items?! Just send your name, address and 1/- for post only

Branches

207 EDGWARE ROAD, LONDON, W.2  Tel.: 01-723 3271

Open all day Saturday, early closing 1 p.m. Thursday

33 TOTTENHAM CT. RD., LONDON, W.1  Tel.: 01-636 2605

Open all day. 9 a.m.—6 p.m. Monday to Saturday

152/3 FLEET STREET, LONDON, EC4  Tel.: FLEet St. 2833

Open all day Thursday. early closing 1 p.m Saturday

CONSTRUCTORS BARGAINS
- Nm LASKY’S
e SOLID STATE
INCAPSULATED MODULES

7 completely new special function cleenit niodules.
Size of each wmodule only 2§ %1} xJin. Ready for
ininiediate use—just connect to power source (usually
‘#V batt.), input and output. Incupsulated modules are
shock proof and almost indestructable. Complete with
fuil instrnctions. Post 1/8 esch.
E-1311 Phono Pre-smp Module — ax. output 3V, RM&, input 50mV, input imp. 29 6
1000, gain 28dB, RIAA compensation. /
E-1312 Tape Head Pre-amp Modnle—max. output 3V, RMS, input 50mV, input 29 6
imp. 100k Q, gain 25dB, NARTB compens:ation. /
E-1313 Microphone Pre-amp Module—max. ontpnt 4V, RMR, inpnt 50mV, input 29/6
imip. 100k £}, gain 280B, response 10-50kcf
E-1314 Power Amplifier Module—mnx. outpnt 30V, inpnt imp. 1kQ, gain 29/6
2048, response 30-10k/cs, distortion 3°; at 20mW.
(tone oscillator) Module— frequency 200-1,000c/s, 25/
W. For use with keyboanl, varinble resistors il 80 speaker. -
tice Oscillator Modnle—frequency 40ic/s, nnlyul 25/_
e key i speiker,
s Signal Trlnsmmcr for use in test hench fault Anding 25/_
400¢/8-30Mc/s, tone freq. 400c/s. For use with any AM receiver.
E-1318 Lamp Flasher Module—fnshes two ininiature latpe alternately. For use 25/_
with & L0 200m A bulbs suut BY power snppiy.

TEST EQUIPMEN

MINIMETER BARGAIN
TTC Model C-1000

A really thoy 1,000 O.P.V. pocket imuiti-tester with "big’™*
meter performance. Precision. 2 jewel meter movement.
Hand calibrated tp < 39, accuracy on full scale of d.c.
ranges, 4% on a.c, ranges. 21in square meter. SPECIFICA-
TIONS ic./V runges: 0-10, 50, 230, 1,000V at 1K/O.P.V,
n.c./V ranges: 0-10, 50, 250, 100V at 1K/Q.P.V, D.c.current:
0-1-100mA. Resistunce: 0-160K/ohms (3.000 chms centre
scale). Decibels: —10to +22dB. Operited on one penlight
cell. Two colour buff/green cnee—size nnly 3} x2} x1in,
Click stop range selection switch, Ohms zero ndjustment.
Complete with test leads, battery and instrmetions with
clrcuit data.

Lasky's Price 39/‘6 Post 2/6
TTC Model C-1051

A completely new design 20,000 0.P.V, pocket
unitinieter with bnilt-in thermal protection
cirenit awd wleror scale,  Exceptionally large
ensy to read weter with D*Arsonval movement,
Colour coded acalea, Ringle positive chick-in,
recessed selection switch for all ranges. Ohms
zero adjustment. Range spec. u.c. volts:
0-6-30-300-1,200V at 10K/ohwe/V. D.c
voits: =3-15-150-300-1-2KV  at 20K/
ohme/V. Resistance: 0~60K-8megs. D.c. current: 0-650pA-—300mnA.  Declbels: — 204B
to +174H.  Hand exdibration gives extremely high standard of accuracy on all ranges.
Vses one 11V peulight battery, Rtrong lmpact resistant plastic cabinet—size only
43 - 33 . 1din. Twe colonr hoflffgreen finieh, Complete with test le:ds and hatiery,
Orig. list price £5.5.0.

LASKY'S PRICE 75/- post 20
LASKY’S CLEAR PLASTIC
PANEL METERS

» »
bl %

Precision made in Japan by HIOK!, Each meter boxed and RSN 1,
fully guaranteed with all fixing nuts and washers, Bizes are S ‘0,
ul tront panel, Add 116 P, on each. (Qunten for quantities.) ”-A
Type KR-52 3 - 2}in (Illmlmlﬁl)
| TS N 38/6 30p. X c 56/~ —
A ... . 3816 mA N Meter .. .. 398
100mA .. . 88/8  100uA .. be/s
300V 35/~ 500uA . 48)-
Sin s
‘,',’“’: L Ly 29/6  TIpe KR-65 32> 3in
bmA ... . ..27/8 "“': o
100mA g ..2716 ('g:) A
2007 ... : e S JLCOUIARE
S0uA ... 3 erers s bl IR
ImA H neter, o L. 28/8 "O“A
10034 g . -37/8
[ P e S i il s m 28

Type MK-45A 2In square
A

ln{‘.& 3 m‘v!’er‘
100u:A . .

800 A

High Flde//ly Audio Centres

42 TOTTENHAM CT. RD., LONDON, W.1

Open all day Thursday. early closing 1 p m Satur

Tel.: 01-580 2573

I.: 01-723 9789

118 EDGWARE ROAD, LONDON, W.2 Te

Open all day Saturday. early closing 1 p.m. Thursday

ALL MAIL ORDERS AND CORRESPONDENCE T0: 3-15 CAVELL ST., TOWER HAMLETS, LONDON, E.1 Tel.: 01-790 4821
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VALVES/SEMI

-CONDUCTORS

BRAND NEw & GUARANTEED

OA2 8/~ | 6ES 8/- | 30C18 14/- | ECCa4 6/8 | EZ40 8/6 | PY81 8/~
OB2 6/~ | 6J4 9/- | 30F5 14/~ | ECCB5 5/8 | FZ41  8/6 | PYS2  6/-
1R5 6/~ | 636 3/8 | 30FL1 15/- | ECF80 7/- | EZ80  5/6 | PY83 /8
1856 4/6 | 6K8 4/~ | 30L15 18/- | ECF82 7/6 | Ez81 B/6 [ PYss 78
4 3/- | 6L 9/8 | 30P19 14/~ | ECH35 11/- | G232 11/8 [ PYB0O 8/-
1U4 6/~ | 6Q7 8/3 | 30PL1 15/~ | ECH42 11/- | GZ34 11/8 [ PYBO1 8/-
1U5 7/- | 68G7 8/~ | 30P113 18/~ | ECH81 6/3 | MUl4 8/~ | U25 1B/~
2D21 b/- [ 6837 7/~ | 35L6 8/~ | ECH83 8/6 | PABC80 7/8 | U26 15/~
3A6  10/- | 68L7  8/- | 3524 8/6 | ECL80O 7/9 | POC84 4/8 | Ulol 14/-
3Q4 7/- | 6sN7 /8 | 35W4 /3 | ECL82 7/- | PCC85 8/- | U281  8/-
384 5/~ | 607 7/- | 50B5  6/8 | ECL83 10/6 | PCC88 11/8 | Usol 11/-
3V4 8/- | 6v6 8/- [ 50C5  6/8 | ECL8S 9/ 9 11/6 | Usol 22/8
5R4 9/- | 6X4 4/3 | 80 7/- | EF37A 8/- | PCC18912/8 | UABCS0 6/~
5U4 5/- | 6Xb  B/- | Az31 10/~ | EF40 10/~ | PC86 11/~ | UAF42 10/~
5Vv4 8/6 | 7B3 7- | DAF91 4/6 | EF41 /8 [ PCB8 11/~ | UBCA1 8/-
5Y3 5/9 | 7C6 6/8 | DAF9% 7/- | EF42 10/8 | PCO7  8/6 | UBFBO 7/-
Z4 8/- | 7va  8/8 [ DF91 /- | EF80 5/~ | PC900 9/8 | UBF89 7/-
8/30L2 12/6 | 10C2 15/- | DF9% 7/~ | EF85  8/86 | PCKB0 7/3 | UCCB4 10/-
6AC7 4/- |10F1 9/~ [ DK91 6/~ | EF8é 7/~ | PCF82 7/- | UCC86 7/-
6A67  6/- [ 10P13 15/- [ DK92 8/8 | EFes 63 | PCF84 9/~ | UCF80 9/
8AKS b/~ | 10P14 16/~ | DK9% 8- | BF91  4/- | PCF8s 89/~ | UCH42 10/~
6ALS  3/- | 12AT6 5/- | DL92 B/~ | EF92 4/~ [ PCFBO0 15/~ | UCH81 7/-
6AM6  4/- | 12AT7 "4/~ | DL94 6/~ | EF183 7/- [ PCF80110/- | UCL82 8/-
6AQ5 8/ | 12AU7 B5/- | DLO6 8/ | EF184 7/~ | PCF80210/- | UCL83 10/-
BAS6 6/~ | 12AX7 6/- | DYB6 EL33 17/8 | PCF80514/- | UF41 10/~
6AT6 5/- | 19BA¢ 6/p | ESSCC 18/6 | EL34 11/- | PCL82 7/8 | UF80  7/-
8AU8 5/0 | 12BEs 6;3 | EABCBO 7/~ | EL41 /9 | PCL83 9/6 [ UFss  7/8
6BAG6  4/9 | 12BH7 /8 | E180F 15/- | EL42 11/~ | PCL84 8/- [ Ursy 7/8
6BE6  5/3 | 12Q7 5/8 | EA¥42 9/ EL81 /- | PCL85 9/8 | UL41 10/~
6BHé 8/- | 128Q7 7/6 | EB91  3/- | EL84 6/~ | PCL8¢ 9/~ | UL84 7/~
8BJ6 8/~ | 18AQ5 8/~ | EBC41 /8 | EL85 §/6 | PFL200 128 l).Yll /8
6BR7 11/- 201-*? 14/- | EBC8L 7/- | ELO1 4/~ | PL3g 10/8 | UY8S 6/8
6BZ6 7/~ |20L1 13/~ | EBF80 76 | EL95 53 | PL81  7/6 | VR105/30
6C4 3/8 | 20°1 12/~ | EBFB3 9/- | EM8O 7/6 | PL82 7/~ 8/6
6C6 4/~ | 203 1g/- | EBK89 7/6 | EMB1 8/~ [ PL83 7/ | VR150/305/~
6CD6 20/- | 20P4 22/8 | ECC40 11/8 | EMB4  7/6 | PL84  6/9 | MANY
6CH8 6/~ | 25L6  6/8 | ECC81 4/- | EM87 7/8 | PL600 14/6 | OTHER
6C 10/- | 2524 8- | ECC82 5/~ | E¥s1  7/8 | PY33  8/9 | TYPER 1IN
6D6  3/- | 30C156 13/8 | ECC83 6/~ | EY86 7/~ | PY80  5/8 | STOCK.
TRANSISTORS SILICON POWER
2N696 8/~ | AF118  4/6 | BSY39 4/8 ) NKT224 3/9 DIODES
aN697 5/~ | AF117 4/6 [ BSY31 7/8 | NKT225 8/9 60 P1V. 200MA  2/-
2N706 &/- [ AF118 4/¢ [ B8Y52 8/9 | NKT229 §/- SRS e
2N706A 4/- | AF119 4/6 | B8Y53 8/3 | NKT403 70 P.LV. lump  3/8
2N708 4/- | AF186 12/- | BBY34 9/6 12/ 150 P.1.V. 165MA 1/
2N743 4/- | ASY28 6/6 | BRY55 15/8 | NKT405 150 PV, 25amp 10/~
2N744 4/- | BCl07 4/8 | BBY56 17/3 14/3 200 P.LV. amp 58
2N733 :10 BC108 :44/9 gg;ss ;;g oc~z:; g}g 400 P.1V. 300MA /6
aN914 8| BC109 4/8 78 )
oN916 46 | BC170 8/~ | BRY79 7/8 | OC26 @ it il TR
2N920 4/8 | BC172 3/3 | B8Y05A12/6 | 0C28  8/8 e b, /
2N930 - | BC173 3/9 | BUY10 3/8 | OC35 &/8 700 P.1.V". 100aiup 35/
9N1613 5/- | BCY31 4/8 [ GET106 4/6 | OC36  8/8 800 P.1.V. 5300MA 5/6
2N1711 6/8 | BCY34 4/6 [ GET113 8/- | OC41  5/- 800 P.L\. Sump  7/8
Wi - (ot ut|oRR 4R OO dp| aorivies e
2N2160 BCY42 5/- | GET87 7 Y DNs
BCY43 &/ [ MAT100 7/9 | OC45  3/6 1,000 P.LV. 650MA  6/8
2N2147 BF115 4/8 | MATI01 8/8 | OCi0 8/-| —————————
BPX12 6/8 | MAT120 7/9 | OC71 3/ THYRISTORS
2N2926 3/- | BFX13 6'8 [ MATI2]1 8/8 | OC72  4/- LICO
28102 6/8 | BEY10 418 I;KTQ]OS/V %3 21- S N
28103 6/6 | BFY11 48 | NKT211 5/- 4 -
23104 6/8 | BFY17 4,6 [ NKT2124/8 [ OC75  4/8 CONTROL
AC107 4/6 | BFY18' 4/8 | NKT213 5/~ [ OC76  4/8 RECTIFIERS
AC126 4/6 | BFY1y 4/8 | NKT214 39 | OCi7  4/8 300 P.AV. damp 7/8
AC127 4/8 | BFYS0 4/8 | NKT215 8/9 | OC78  §5/- 100 PAY. 7amp 13/6
AC128 4/8 | BFY51 4/- | NKT216 9/8 | 0C8)  4/- bl amr T
AC165 4/~ | BFY52 4/8 | NKT217 9/8 | OCBIM /8 200 P.LV. 7amp 15/6
AC167 4/8 | BFY90 NKT219 4/8 | OCB1D 3; 400 P.L.V.  7amp 15/8
ACY19 4/ 2/8 | NKT223 5/~ | 0C81DM 500 P.L.V. 100 wnp 79/6
G 4|
Al 21 { X
ACY22 4i- | BRX40 ZENER DIODES
ACY40 4/3 13/8 | OAZ20012/- | OAZ204 8/6 | 0AZ208 6/6 | OAZ212 6/8
ACY4l 4/8 | BEX41 04Z20110/- | OAZ205 8/8 | 042200 6/8 | 0AZ213 6/
AD140 8/6 17/~ | OAZ202 8/6 | 0AZ206 8/6 | 0AZ210 6/8 | 0AZ22715/-
AD149 16/- | BEY10 8/~ 0AZ203 8/8 | 0AZ207 9[8 04Zz211 6/6
AD161 8/~ | BSY1l 8/~ | STC 1 WATT BERIES 5 e
AD162 8/- | B3Y26 4/8 24/27/3/39/43/131131181201 PLEASE
ADT140 BSY27 4/8| 30/ 33V. §/- cach
15/~ | BSY28 4/8 | Z series. All voltages frain 39 to 50V. ADD
AELI4 €6 | BSY20 4/ | 200MW 2/8 each. 15W 4/~ emh. | pacracE
AF115 4/6 | BRY38 4/8 | 7W 5/-ench. A

TE-20RF SIGNAL GENERATOR
Accurate wide range signil generator cover-
ing 120K c/s - 260
Mc/s on 6 bands,
Directly ~— cali-
brated. Vuriable
R.F. attenuator.
Operation 200 [
240V ac.

Brand new with
Instructlon;.

21500, P. &
716, S.AE. for
details.

LAFAYETTE TE46 RESISTANCE
CAPACITY ANALYSER
2p¥-2,000 :nfd
2 ohs-200
megohins. Also

checks  impe-
dance, turns
ratio, insula-
tlon. 200/250V

Brand New £17,10.0
Carr. 7/8.

ARF-100 COMBINED AF-RF
SlGNAL GENERATOR

AF, SIRE WAVE
20-200,000c/s.
Square wave 20-

Ly
TF. 100kc/s-300

c/n,

Variable R.F. attenuation Intfext. moduli~
tion. Incorporates dual purpose meter to
mopitor AF. output and % nod. on R.F.
220/240V a.c. £30,0.0. Carr. 7/6. -

674

T.E.40
HIGH SENSITIVITY
A.C. YOLTMETER

no meg. Inpnt 10 ranges:

1/-008/-1/-3/1
3/10/30[100[300\

R.M.S. 4c/s.-1.2Mc/s.
Decibela— 40 to - 50dB.
Hupplied brand new
complete with leads and
instructions. Operation
230V a.c. £17.10.0.
Carr. 5/-,

.
AVO CT.38 ELECTRONIC MULTIMETERS

High quality 97 range instrument which measurea
a.e, and d.c.
Power output. Ranges d.c. volts 250mV-10,000V.
(10megQ-110meg input).
25 amps.
100mV-250V (with RF measuring head up to
250Mc/s).
output
0/110/200/260V. €. 8npplied in perfect condition
complete with circuit lead and RF probe £23.
Carr. 15/-.

Voltage, Current, Resistance and

D.c. current 10uA
Obms: 0-1,000mgg. A.c. voit
Power
watts. Operation

A.c. current 10uA-256 amps.
50  micro-watts-b

TYPE 13A DOUBLE BEAM
0SCILLOSCOPES
An  excellent general®
purpose DB oscillos-
cope. T.B. Z2¢/s-750
kefs.  Bandwidth 55
Mc/s. Sensitivity 33mv/
CM. Operating voltage
0/110/200/250V a.C.
Supplied In  excellent
condition.
£22.10.0. Or complete
with  all  acceasories,
probe, leads, lid, etc.
£25. ‘urrluge 304-.
ADMIRALTY
B.40 RECEIVERS
Just released by
the Ministry. High
quality 10 valve
receiver manu-
factured by Murphy.
Coverage in 5 bands
650kefs - 30Mc/s,
I/F 500 kefs. In-
corporates 2 R.F.
and 3 LF. stages,
band-pass tilter,
neise limiter, «rystal controlied B.F.0.,
calibrator I/F, output, etc. Bailt-in
apeaker, output for phones. Operation
150/230V a.c. Hize 197 x 13} » 16in.
Weight 114ib,  Oftered in goo\l working
condition, £22.10.0. Carr. 30/-. With
clreuit dingrams.  Also avallable B.41
L.F. version of above 15kcfs-700ke/s.
£17.10.0 Curr. 30/-.

CLASS D
WAVEMETERS

A crystat  controlied
betrodyne frequency
weter covering  1-7-
8Mc/s. Opcration ou
ldeal for amateur use.

6 volta d.
Available in good used coudition £5.18.6.

Care. 7/6.  Or brand new with accessorics
£7.19.8. Carr. 7/6.

AM/FM SIGNAL GENERATORS

Oscillator Test No.
2. A high quality
precision instru-
ment made for the
ministry by Airmec.

Frequency cover-
age 20-80Mc/u. AM/
C.W./FM. Incor-

porates precision dial, Jevel meter, precision
attenuator 1uV-100m\. Operation from 12V
d.c. or 0/110/200/250V a.c. Size 1238} x9in.
Supplied in brand new coumdition compiete
“l;.h all connectors fully tested. £45, Carr.
20/-.

MARCONI CT44/
TF956 AF
ABSORPTION
WATTMETER

1 pjwatt to 6 ‘watts
£20. Carr. 20/-.

AVOMETERS

supplied in excel-
] tent condition, fully
tested and checked,
Cowplete
prody, leads
instructions.
Moadel 474 £0.19.6.
Model 8 £18,
1. & P. 7/6 each.

AUTO TRANSFORMERS
0/115/230v.

Step up or step down.
Fully uhmmled

150 £1.12.6, P. & P, 3/-

.coow £2.7.6, P. & P. 3/8

500 w. £3.10.0, P. & P, 6/6
1,000 W. £5.10.0, P. & P. 7/8
1,500 W. £6.10.0, P. & P. 8/6
3,000 W. £7.10.0, P. & P. 12/6
7,500 W. £15.10.0, P. & P. 20/-

MARCONI TEST EQUIPMENT
EX-MILITARY RECONDITIONED.

TF 1440 STANDARD SIGNAL GENERATORS,

85ke/s-26 Mcfs, £25, carr. 30/-.
TF.885, VIDEQ OSCILLATOR.
Carr. 30/-.

0-40ke/s, 200/250V ac. £20, carr. 30/-.

All aobve offered in excellent condition fully

tested and checked.

0-5Me/s, £45.
T.F.195M. BEAT FREQUENCY OSCILLATOR

TF. 1100 VALVE VOLTMETER, Braund New,
£50. T.F. 1267 TRANSMISSION TEST SET, Brand New, £75.

Braud new, guarauteed and carringe pajd.
High quality construction.
Output full variable from 0-260V.

Input 230V 50-60 cycles.
Bulk quantities
1 amp.—£5.10,0; 2.5.mp.—8£8.15.0; 5 amp.
8 amp. £14.10,0; 10 siinp.—£18.10.0; 12 amp.-

-£9,15,

AOVANCE D.1 SIGNAL GEKERATORS

A high quality U.H.F. signal generator
covering 10-310 Mc/a. Operates oun
200/230V  a.c. Supplied in excellent
condition complete with calibration
charts. £15. Curr. 15/-.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS

Sjne: 20c/s to
200ke/s  on
bands. Square:
20c/e to 30kc/s.
Output  imped-
ance 5,000 ohms,
200/250V a.c.
Supplied brand
new and guarap-
teed with fnstruc-
£15. Carr. 6.

TE 65 VALVE VOLTMETER
[/ High quality instrument
with 28 ranges. D.c. volts
1:5-1,500V. A.c. volts
1-5-1,500V. Resistance
up to 1,000 megohms.
220/240V a.c. operation.
Couplete with probe and
fnstructions.  £17,10.0.
P. & P. 6/-. Additional
Probes auvajluble: R.¥.
35/-, H.V, 4216,

tion manual il leads,

-£21; 20 uup.--£37.
. we- @. B
R - - PRINTED
o= BB@|  cIRcUITS
% :@ Five assorted prin-
g o= Il ted circuit boards
. :B: Q with transiators,
i T o 10| diodes, resistors,
- E ==11 condensers, ete.
¢ m— @ Guaranteed  ruini-
L .| 1num 20 transistors.
e __Q Ideal for experi-
b3 T e— ey menters, 5 boards
i == for 10/--P. & P.2/[-,
OMRON
Mk.2 RELAYS
Brand New and Boxed.
24 voit d.c. colls. 2 Pole
changeover, 5 amp con-
tacts. 7/8 each. P. & P
1/6.

G. W. SMITH
& Co. (Radio) Ltd.

3-34 Lisle St., W.C.2
ALSO SEE OPPOSITE PAGE
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MULTIMETERS /or EVERY purposel

LAFAYETTE DE-LUXE 100 KQ/VOLT
“LAB TESTER ¥

Giant 6§in. scale.
Built-in meter pro-
tection. 0/-5/2: 5110/5()[
2504600/1,000V

01311015012501000
1,000V " ac. 010/
100pA /10 / 100 { 500
\IAIZHIIO-\ 0/1K |

K / 100K / 10M /
10MQ. —10to 49 4d8218 18.0. P. & P. §/-.
LAFAYETTE
b Range Super
50,000 O.P.V
Multimeter. D.c.

Volts 125V-1000V.
Ac. Volts 1.6V-
1000V, D.c. Current

NEW MODEL 500.30,000
0.P.V. with overioad
protection. Mirror scale.
0/05/2:5/10/25/100/
250 / 500 / 1,000V. d.c.
0/25/) 1025/ 100/
280 / 500 { 1,000V. ac.
0/50uA [ 5 ] 60 / 500mA.
12 amp. d.c. 0/60/K6.
Meg./60megohm £8.17.6.
Post paid.

PROFESSIONAL 20,000 o.p.v.
LA 'ESTER

Automatic
overload pro-
tection, mir-

scale.

. aud a.c. 0-5002A.
10mA, 250mA. Current: 0/20K, 200K,
2 megohm. Declbels: —20 to +22dB.
£5.19,6. &

MODEL TE-70. 30,000
O.P.\'. 0/3/15/60/300/
600/1,200V. d.c. 0/6/
30/ 120 / 600 / 1,200V
a.c. 0/30uA / 3/30 |
300mA. 0/16K/160K/
1-6M |/ 16megohm.
£5.10.0. P. & P. 3/-

TE-51. NEW 20,0004/
VOLT MULTIMETER,
Overload protection
mirror scale 0/6[60/120,
1.200V. a.c. 0/ 3/30/60/
300/ 600 / 3,000V. d.c.
0/6012A/12/300 mA. d.c.
0/ 60K lﬁmegohm 85/-.
P.& P. 2

MODEL  250J. 2.000
Q.P.V. 0/10/50/500/
2,600V, d.c. 0[10/50/
6500/2,000V.
0[2meguhm /250 mA
+36dB.

49/8 P L P, ‘2/6

TE-800 20,0000
VOLT GIANT
MULTIMETER
Gin. full view meter. 2
colour scale, overload
protection.  0/2-6/10/
250/1,000/8,000V
0/25/125/30/80/
250 / 1,000 / 5,000V
de. 0/ 50pA {110/
100 / 500maA 10A
d.c. 20K / 200K | 20
MQ. 215, P. & P. 5/~

MODEL AS-100D.
100K 2 /VOLT Sin.,
mirror scale. Bullt-
in meter protection.
0/3/12 /60120 /
300 § 600 ; 1,200V.
d.c. 0/6/30[120[300/
600V, na.c.  O/R0uA[
GIGOISOOMAII‘Z Amp.
0/2K | 200K / 2M |
200M0.

+17dB.

P & P. 36

MODEL AF-105. 50K/
Volt. Mirror scale, built-in
meter protection. 0/.3/3/12/
60/120/300/600/1,200v. d.c.
0/6/30/120/300/600/1,200 v.
a.c.  0/301LA/6/60/300M A/
12 Amp. 0/10K [ 1M/ 10M /
100 M —20to 17 dB.
£8.10.0. P. & P. 3/6.

MODEL TE-12. 20,000
O.P.V.  0/0-6/30/120/600/
1,200 / 3,000 / 6,000V, d.c.
1/6/30/120/600/1,200V. a.c.
0/ 60uA | 6/ 60/ GOOMA.
0/ 6K / 600K / 6meg.[60.

Megohm 50PF. 2 MFD

£5.19.6. P. & P. 3/6.
MODEL TE 80. 20,000
O.P.V.
0710/ 50/ 100 / 500 /
1,000¥. a.c. 0/5/25/50f
230 / 500 / 1,000V. d.c.
0-50p4.  5/50/500mA.
0/6!\/60/!(/600!([6 Meg.
£4.17.8. P. & P. 3/-.

MODEL TE-10A. 200kQ/

Volt, 5/25/50{250/500/2,600

V.d.c. 10/ 50 / 100 / 500 /

1,000V. ac.  0/50uAf2-3

mA./250 mA. d.c. 0/6K/6

megohm. —20 to +22dB.

10-0, 100 infd. 0-100-0-1
mfd. 69/6. P. & P. 2/6.

. MO
y Lo
o0 0] 5
1,00
"‘ d.c. 011/1001500
mA. d.c. 0/100
= "" 0 39/8.P. & P

UNR-30. 4-BAND

COMMUNICATION RECEIVER

Incorporates variable
Built in speaker and
Operation 220/240V. a.c.

3 GNS.

Covering 550K e/s—30Me/s.
BFO for CW/SSB reception.
phone jack. Metal cabinet.
Supplied brand new guaranteed with
instructions. Carr. /6.

LAFAYETTE MODEL HA700 AM/CWSSB AMATEUR
COMMUNICATION RECEIVER

tivity.

aerial

dial.
4 or

7415
8.A.E. for leaflet.

NEW LAFAYETTE SOLID
STATE HA600 RECEIVER
5 BAND AM/CW/SSB AMATEUR AND
SHORT WAVE. 150KC/S TQ 400KC/8
AND 550KC/8 TO 30MC/S.

F.E.T. front end @ 2 mechanical filters @
Huge dial @ Product iletector ® Crystal
cailbrator @ Varinble BFO @ Noise
limiter @ S Meter @ 24}in. Brandspread @
230V a.c./12V d.c. neg. earth operation @
RF gain control. Kize 16in » 9}in ~ 8}in
Wt.181b. EXCEPTIONAL VALUE £45.

TRIO COMMUNICATION
RECEIVER MODEL 9R-59DE
TN

Carr. 10/

8 valves, 5 bands incorporating 2 MECHANICAL
FILTERS for exceptional selectivity and sensi-
Frequency
400Kc/s, 550-1,600Kc/s.
10-5-30Mc/s.
trimumer,
detector, electrical bandepread, $
Output for phones.

8ohms.
10in. Supplied brand new and guaranteed with handbook.

coverage on O bands 150-
1-6-4-0Mc/s, 4'8-14-5Mcfe,
incorporates R.F. stage,
limiter, B.F.0. product
weter, slide rule
Jow to 2K} or speaker
220/240V. ac. Size
38 GNS. Carr. 10/,

Circuit
nolse

Operation

R.ME. for full detadls,

4 bawnd receiver covering 350Kc¢/s to 30Me/fs.
continuous and electrical band spread on
10, 15, 20, 40 and 80 nietres. 8 valve plus
7 diode circuit. 4/8 ohm output and
phone jack SSB-CW @ ANL @ Variable
BFO @ 8 meter @ Sep. band spread dial
® IF 445Kc/s @ Audio output 1-5W. @
Variable RF and AF galn controls.

115/250V, a.c. Mains. Beautifully designed.
Size: 7 5 10in.  With instruction
manual and eervice data. £37.10.0.

(‘arrlnge 12/6.

LAFAYETTE PF 60 SOLID STATE VHF FM RECEIVER

A completely new transistorised receiver coveriug
152-174Mc/s. Fuily tunabie or crystal controlled
¥ operation.

4 INTEGRATED CIRCUITS.
Squelch
Tape recorder output.
Headphone jack. Operation
£37.10.0. Carr. 10'-

{not
Incorporates
Built in speaker and illuminated dial.
and volume coutrols.
750 acrial input.
230V a.c./12V d.c.

for fixed f

Neg. earth.

LAFAYETTE LA-224T TRANSISTOR STEREO AMPLIFIER

19 tramsistors.
30W at 802. Response 30~20,000 +2dB at 1W
Distortion 1°, or less.

S diodes. 1HF music power,

Inputs 3m\ and 250mV.

o Qutput 3-162. Reparate L. and R. volume

controls. Treble and bass control. Sterco

“b :B % ‘ phone Jack. Brusled aluminjuii, gold unodised

- - extruded front panet \\lth compllmenmry metal

. - case, Size 10} 741in.  Operation
115/230V. ALV, £28, (‘nr 716,

SINCLAIR EQUIPMENT
Z12 12 watt amplificr. 89/6.
PZ4 Power Supply Unit 99/6.

ATRANSISTORISED FM TUNER%
6 TRANSISTOR

— ——— e S— HIGHQUALITY
= CLEAR PLASTIC METERS sl U TUNER. © SIZE
k- g i . . ¥ _ Micromatic Radio Kit, ONLY 6 = 4 -
irst grade quality Moving Coll panei meters available cx-stock. 10/8 Built 58/8. 24in. 3 LF
' 8.A.E. for illustrated leaflet. Discounts for quantity. Available Mlc‘ro FM Radio Kit stages.  Double
as follows: Type MR 38P, 13} in square fronts. £5.19.6 tuned  discrim-
o 1000-100uA  32/8  200mA ..... 25~ 100V dec. ... 25/ ALL POST PAID L"‘l““:‘:‘ ‘o",'"‘e""j
» i’?g;ol'l;’,ooﬂn‘ 28/ ?gg::: e %’;ﬁ ;gg:, :g g‘y: SPECIAL OFFER most  amplifiers.  Qperates on 9V.
i :',50mA 4 25/~ 500V e o} 25/ 2 Z12 Amps., PZ4 Power Supply, Stereo | battery. Coverage 88-108Mc/s. Ready
hm?mAk oo ‘lA o 28/ 750V d.c. 95/- 256 Preamplitier, £22, or with two Ql4 | built ready for use. Fantastic value for

e il el = UM € -C. spemkers £37. moncy. £6.7.6. P. x P. 2/6

SmA ... 15V a.c.

Stereo multiflex adaptors 5 .xns.

3716 38"‘2 ol S0V a.c. ..., NEV]V SINCLAIR 20 29‘00 ngTEM
ZEa g 35, watt Integrateld Amiplifier £28. Carr. 0/-. GARRARD DECKS
32//8 ‘l’g(r)'r‘:A o 25/- 25/ %_ell_powered 3¢7a Tw_ Brand new aml gnaranteed.
. 27/6  150mA 25/— 50V d.c 25/~ 'S’ Meter 1mA 28/6 INTERCOMIBABV SITTER 1025 nionn £7.10.0
- 35/~ POST EXTRA. Larger sizes available—send for lists. Transistorised  Jn- | 1025 stereo £7.10.6
e = e — tercoms, ideal for ?;({3255 ?ﬂ'ﬁ’ni?."é.n gﬁ.ig.g.
h vork« - art. .10.0.
GARRARD TAPE TRANSISTORISED H,‘,’;‘,”‘,’ﬂ?”;?‘.’ﬂy A70 MK.IL less cart. £12.12.0
MOTORS TWO-WAY buzzer call system. | AT60 Mi.KT less cart. 13.19.6.
Brand new stock aus For desk or wall | EABBOMK.ITlesscart., withbase £27.10.0.
used by  famous TELEPHONE mounting. Supplied Carr. 7/6 each
nanufacturer. 200/ INTERCOM complete with con. | Wooden Plinths for Ginrrard Series 1,000,
== 950V a.c. Capstan X necting wire, bat- 2,000, 3,000, etc ,.“I(h perspex cover.
\ r motor 15/-, Fast For- Operutive over amaziugly teries, instructions, | £4.10.0. P. & P. 4/6.
wnrdt 10/6. - Fast| Re- Io|:lg dlmlm{«!' tﬂle‘?n;)a“t‘e‘::y 2 u(:lliu; 59/6. I. & P. 2/6. 4 station | —
ind P&P. 3~ t of d and press to talk . £8.12.8. P. & P §/-.
5‘276.‘%? P. 5/-. RaRE=toftt Ao iors 2-wire counection. 1000's of - 3 — . E‘MMI‘ SING‘LE PLAYIERi i
applications. Beautifully fin- R.C.A. ARB8 SPEAKERS Syeed W separate arm amd cartridge

MAGNAVOX 363 3-SPEED
TAPE DECKS
4-track £13,10.0. Carrlnge Extra.

ished in ebony. Supplied
complete with batteries and
wall brackets.

£8,19,6. P. & P. 3/6.

8in 3 ohin speakers in metal case. Black
crackle finish to 1atch our 88 Recejvers.
Available brand new and boxet with leads.
58/8. Carr, 7/6.

52/8 Carr. 3/6.
B.S.R, UA50

Mini auto-changer with stereo cartridge,
£6.10.0, Carr. 5/~

OPEN
9 am. to
(RADIO) LIMITED
6 p.m, every
day Mon. to
Sac. Trade
supplied.

Phone GERRARD 8204/9155

Cables SMITHEX LESQUARE
334 LISLE STREET, LONDON, W(2
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Budding
technicon?

In just 15 months, the Army
could set you up for life!

Think it over. In just 15 months, you could have
completed an Army course in electronics. You’d have
trained with the most modern equipment and now
you’d be handling it as though it was second nature.
You’d be earning nearly £14 a week—with all your food
and accommodation thrown in. And you’d be
looking forward—in about eight months time—

to promotion to corporal and the pay rise that goes
with it. It’s a great life all right.

And if you’re between 17-23 it’s wide open to you.
Ger the facts by filling in the coupon or calling

at your local Army Careers Information Office
(address from any Post Office).

=g
“the facts send
off the coupon

TO: ARMY CAREERS MPG(A),

M,,u’-’-‘///

H70794303

{ Fou must be a resident in the
U.K., aged 15 for Junior Exiry,

17 or over for the Revularhmy) ABMy/’A\ _}

ATITHAAMNNN

s ¥ @t

"
L |

THMZEMP
Short of a lead?

With a 3-pin DIN plug on one end and 3.5mm jack on the other? With the
Goldring Screened Audio Lead Set, you've got it—instantiy—at your
finger tips. And 37 other different equipment-to-equipment connections
as well. With cable iengths of 20", 40", or 60°
according to the combinations you use. All
tidily and instantly to hand in a small neat
storage box. There's no longer any need to have
an unwieldy collection of dozens of different
leads . . . and still be short of the right onel
This new Goldring set will give you most of the
connections you're ever likely to want—
without searching for cables and plugs,
without soldering, without waiting, without
:urther expense. The Goldring Audio Lead Set,
rom your Hi-Fi dealer,
is a real investment at £3-6.0
*Goldring are now marketing an extremely
useful range of individually packed leads,
-~ - - plugs, sockets and connections for audio
s enthusiasts.

GOLDRING MANUFACTURING CO. (G.B.) LTD.,
486-488 High Road, Leytonstone, London, E.11.
Tel: Leytonstone 8343.

THE HEATHCRAFT

Mini-Drill

witH 6 MIINI-TOOLS For
precision drilling
grinding, polishing
etching,cutting

gouging,shaping

SUPER MODEL, s- ion,.

Powered hy a 44/6 volt exlemal
battery, completely'portable,shock-
proof. _indispensable for drlllmg
circuit boards, routing. prmted
circuits, dnllmg holes for transistor
feads and micro-miniature compon-
ents in confined spaces, model
making, precision en-
gineering, car mainten-
ance, optical work and
every job where a tool
with  exceptional ac-
curacy, power and speed
is required. Fully guaran-
teed, STANDARD Mini-
Drill with smaller motor
39/6. P. & P. 16

C.W.0. 10: Heathcratt Metal Products Ltd.
Dept. W, 54 Poland Street, London, W.1
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MARTIN IS HIGH-FIDELITY

F.M. TUNER

For many years now Martin Electronics
have been producing highly efficient
and dependable prefabricated modute-
type units for simple assembly into
reasonably priced high fidelity systems.
Many purchased at the time of the
introduction of the Martin Audiokit
system are in regular use to this day,
completely justitying our claims for
years of trouble-free service. No
system gives you wider flexibility in
the choice of units available than
Martin and all equipment conforms

The first and still the most
satisfactory unit assembly system

When new units are introduced, they
are designed for adding to those pro-
duced so far, making it easy and
economical to extend and improve
your existing Martin Audiokit set-up.
Anyone can assemble Martin equip-
ment with ease and the fore-knowledge
that when finished, he will be
possessed of a true hi-fi assembly of
the very best kind which looks and
sounds completely professional in
every way—and MARTIN AUDIO-
KITS remain as ever, the units that

precisely to stated specification. have true add-on-ability.

AMPLIFIER SYSTEMS e TUNERS e RECORDERS

ONLY FROM MARTIN UNITS INCLUDE:

Cover the widest possible range of Il 5-stage input selector

requirements. They are available for

Mono, and can be doubled up for B Pre-amp tone controls

conversion to stereo, or as complete g 19 watt amp. (3 ohms)

stereo units. 3 ohm and 15 ohm

systems. Special pre-amp for low out- Il 10 watt amp. (15 ohms)

put pick-ups. Escutcheon panels to i

suit the arrangement you choose. W Mains power supply
M FM. Tuner

Tuner is styled to match.
Start by sending for leaflets at once Trade enquiries invited

MARTIN ELECTRONICS LTD. Ntolesex " isioeren i

STEREO CONTROL
ASSEMBLY

MARTIN ELECTRONICS
154 High Street, Brentford, Middlesex

Please send Recordakit{F.M. Tuner|Audiokit
Hi-Fi Leaflets. (Strike out jtems not wanted)

The New Picture-Book’way of learning

B ASI ELECTRICITY (5voLs)

ELECTRONICS (6voLs)

You'll find it easy to learn with this out- the latest research into simplified learning
standmgl{) successful NEW PICTORIAL techniques. This has proved that the
METHOD—the essential facts are explained PICTORIAL APPROACH to learning is the
in the simplest language, one at a time, and quickest and soundest way of gaining mastery
each is illustrated by an accurate, cartoon- over these subjects.

type drawing. The books are based on TO TRY IT, IS TO PROVE IT

- — s A R A R R R R R R R R R RRRBRE B O B |
e series will be o

exceptional value in To The SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7THP
training mechanics and Please send me WITHOUT OBLIGATION TO PURCHASE, one of the
technicians in Elec- . above sets on 7 DAYS FREE TRIAL, I will either return set, carriage paid
tricity, Radio and in good condition within 7 days or send the following amounts. BASIC
Electronics. . ELECTRICITY 72/-. Cash Price or Down Payment of 15/ followed by 4
B fortnightly payments of 15/- ecach. BASIC ELECTRONICS 84/-. Cash
WHAT READERS SAY Price or Down Payment of 15/- followed by 5 fortnightly payments of xs/-
cach. This offer applies 0 UNITED KINGDOM ONLY. Overseas

customers cash with order, prices as above.

“May 1 take this opportunity to thank you
Jor such enlightening works and may I add, in .
terms, easily understood by the novice.”
L. W. M., Birmingham. [l
““1 find that the new pictorial method is so easy to understand and 1 .
will undoubtedly enjoy reading the following five volumes.: thank you
for @ wonderful set of books.” C. B., London.

Tick Set required (Only one set allowed on free trial)

BASIC ELECTRICITY D BASIC ELECTRONICS [ |
Prices include Postage and Packing.

“ Please accept my admiration for producing a long felt o b Signature B o
field of u"d",m"j‘",-"g Electronics ™ S. B g]_‘ Losr’\don.wa" nthe 1 (If under 21 signature required of parent or guardian)
“ The easiest set of manuals it has been my pleasure to study.” B NAME... e

J. P. P.. Tauntop. BLOCK LETTERS

A TECH-PRESS PUBLICATION . FULL POSTAL
ADDRESS. ..........

POST NOW FOR THIS OFFER /!
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ARICON INTRORATEC CRCLIT TVAR 1010
cGasni pag- aneLBien

INED POWER AND

the world’s most advanced high-fidelity amplifier

The Sinclair IC-10 is the World’s first monolithic integrated
circuit high fidelity power amplifier and pre-amplifier. The
circuit itself, which has an output power of 10 Watts, is a
chip of silicon only a twentieth of an inch square by one
hundredth of an inch thick. This tiny chip contains 13
transistors (including two power types), 2 diodes, 1 zenor
diode and 18 resistors, all of which are formed simultane-
ously in the silicon by a series of diffusions. The chip is
encapsulated in a solid plastic package which holds the
metal heat sink and connecting pins.

Monolithic 1.C’'s. were originally developed for use in
computer and space applications where their extraordinary
toughness and reliability were even more important than
their minute size. These same advantages make them ideal
for linear applications such as audio amplifiers, but hitherto
they have been confined to low power applications. The
IC-10 thus represents a very exciting advance. Not only is
it far more rugged and reliable than any previous amplifier,
it also has considerable performance advantages. The most

important are complete freedom from thermal runaway due
to the close thermal coupling between the output transistors
and the bias diodes and very low level of distortion.

The IC-10 is primarily intended as a full perfformance high
fidelity power and pre-amplifier, for which application it
only requires the addition of the usual tone and volume
controls and a battery or mains power supply. However, the
IC-10 is so designed that it may be used simply in many
other applications including car radios, electronic organs,
servo amplifiers (it is d.c. coupled throughout) atc.

The photographic masks required for producing monolithic
I.C’s. are expensive but once made, the circuits can be
produced with complete uniformity and at very low cost. So
we are able to sell the IC-10 at a price far below that of the
components for a conventional amplifier of comparable
power. At the same time, we give a 5 year unconditional
guarantee on each 1C-10 knowing that every unit will work
as perfectly as the original and do so for a lifetime.

simnciEir

SINCLAIR RADIONICS LTD, 22 Newmarket Rd. Cambridge.Tel: 0CA3-52731
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WOWATT MOWOILITHIG TVTESGRAED
T AMPLIFIER

m Specifications

Power Output 10 Watts peak, 5 Watts R.M.S.
continuous.
5 Hz to 100 KHz4-1dB.

Less than 1% at full output.

Frequency response
Total harmonic distortion

Load impedance 3 to 15 ohms.
Power gain 110dB (100,000,000,000 times) total.
Supply voltage 8 to 18 volts.
Size 1 x 0.4 x 0.2 inches.
Sensitivity 5 mV.

Input impedance Adjustable externally up to

2.5 M ohms for above sensitivity.

® Circuit Description

The circuit diagram of the IC-10 is shown on the right.
The first three transistors are used in the pre-amp and
the remaining 10 in the power amplifier. The output stage
operates in class AB with closely controlled quiescent
current which is independent of temperature. A high
level of overall negative feedback is used round both
sections and the amplifier is completely free from cross-
over distortion at all supply voltages. Thus battery
operation is eminently satisfactory.

m Construction

The monolithic I.C. chip is bonded onto a gold plated
areaon the heat sink bar which runs through the package.
Wires are then welded between the |.C. and the tops of
the pins which are also gold’ plated in this region.
Finally the complete assembly is encapsulated in solid
plastic which completely protects the circuit. The final
device is so rugged that it can be dropped thirty feet on
to concrete without any effect on performance. The
circuit will also work perfectly at all temperatures from
well below zero to above the boiling point of water.

SINCLAIR RADIONICS LIMITED,
22 NEWMARKET ROAD, CAMBRIDGE
Telephone OCA3-52731

ABOVE SHOWS ACTUAL
SIZE OF IC-10.

TO RIGHT, VIEW OF
AMPLIFIER MAGNIFIED
625 TIMES.

m Applications

Each 1C-10 is sold with a very comprehensive
manual giving circuit and wiring diagrams for a
large number of applications in addition to high
fidelity uses. These include public address,
loud-hailers, use in cars, inter-com., stabilised
power supplies, electronic organs, oscillators,
volt meters, tape recorders, solar cell amplifier,
radio receivers.

The transistors in the 1C-10 have cut off
frequencies greater than 500 MHz so the pre-
amp section can be used as an R.F. or LF,
amplifier making it possible to build complete
radio receivers without any additional transistors.

SINGLAIR

The complete IC-
10 with the man-
uval and 5§ year

I L2l 1 guarantee costs
just

Post free

ORDER FORM AND MORE SINCLAIR

DESIGNS OVERLEAF

679


http://www.cvisiontech.com
http://www.cvisiontech.com

The most challenging loudspeaker

development in years

It costs about a quarter of what you would expect
to pay for a good stereo speaker system when you
choose Q.14s. This is because of the considerable
amount of research and experimentation into the
acoustic properties of special materials that went
into the design of this excellent speaker. It
resulted in an instrument so outstandingly good
that experts, reviewers and the public alike were
unanimous in their praise for the Q.14 at this
year's Audio Fair. The Q.14 is very compact,
measuring only 9%in square on its face by 4iin
deep. Its unusual contours permit it to be
positioned where no ordinary speaker could be
used to advantage. The neat black matt finish

with aluminium bar trim keep this- speaker
pleasantly in conformity with modern design
trends. The Q.14 has acoustically con-
toured and sealed sound chamber. Smooth
response from 60-16,000Hz. Loading up to
14 watts. 8 ohms impedance. Brilliant
transient response. Size 9%in square on
face. Finished black matt with aluminium
bar trim. Detachable pedestal base. Hear
the Q.14 in your own home. If you are not
delighted with it, send it back, and your money,
including cost of return postage to this office,
will be refunded in full.

£7-19-6

Sinci=ir-

SINCLAIR RADIONICS LTD., CAMBRIDGE

680

Sinclair 1C-10 a revolutionary new amplifier-See previous pages-
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@ 1% % 15 % $in

@ Tunes over medium waves
Plays anywhere
Magnetic earplece

@ In kit form or complete

Complete kit inc.
magnetic ear-piece
and instructions.

Ready built and tested

each 2/9.

SINCLAIR

PZ.4

STABILISED
POWER
SUPPLY UNIT

A heavy duty a.c. mains power supply
unit delivering 18V d.c. at 1-5A. De-
signed for Sinclair 1C-10
or for assemblies using

two Z.12s and stereo 99/6

25 unit.

49/6
59/6

Mallory Mercury Cell RM.675 (2 needed)

Ready built and tested,

SINGLAIR GUARANTEE

Should you not be completely
satisfied with your purchase when
you receive it from us, your money
will be refunded in full at once and
without question. Full service facilities
available to all purchasers.

— g | o — [

SINCLAIR RADIONICS LTD

22 NEWMARKET ROAD
CAMBRIDGE. OCAB3-52731

SINGLAIR MIGROMATIG

The smallest radio set
in the world

The Sinclair Micromatic is available ready built or in kit form.
This latter now comes in a convenient new presentation pack
complete down to a generous free supply of solder. The moulded
polystyrene interior enables you to check the contents in an

instant, and helps to make building even easier and surer,

the Micromatic is better

sounding to assure superb listening.

Now,
than ever—more powerful and better
Selectivity is better than

many larger sets, Whether you build it, or buy your Micromatic
ready built, it is the best and the smallest personal radio in the

worid—and it's British.
with slow motion tuning.

In elegant aluminium fronted black case

IN THE NEW
KIT PACK

This attractive new presenta-
tion pack enables you to
check the contents of your
kit instantly. Everything is
there down to the last nut
and includes easy to follow
instructions and genereus
supply of free solder.

SINCLAIR 212 _

12 WATT AMPLIFIER
AND PRE-AMP

The Sinclair Z.12 has fantastic power-to-size ratio,
and reat adxptabﬂlty It will operate from batteries

P‘Z4 mains power supply unit, and gives superb
stereo reproduction for modest outlay Thousands
are in use throughout the world—In hi-fi, electronic
music instruments, P.A., intercom systems, etc. Thié
troe |12 wate amphfer is supplied ready buile, tested
and guaranteed together with the Z.12 manual which
details control circuits enabling you to match the
Z.12 to your precise reqguirements. For :amolete
fistening satisfaction use your Z.12 system with
loudspeakers. It assures superb quality with lub—
stantial saving in outlay.

Y (DEAL FOR BATTERY OPERATION

3 x 1} x 1}in @ Class B Ultralinear output @ 15—
50,000Hz + 1dB @ Suitable for B or ISQ
speakers. Two 30 speakers may be used in parallel @
Input—2mV into 2k @ Output—i2 watts R.M.S.

continuous  sine wave

(24W peak) I5W music
power peak)
® Ready built, tested
and guaranteed.

89/6

. .
To: SINCLAIR RADIONICS LTD. 22
Please send POST FREE

For which | enclose cashfcheque/money order

NEWMARKET ROAD, CAMBRIDGE
NAME
ADDRESS .

PE1068
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ATION INTERCOM

£1/15/0

Solve your communica:

tion problems with this
4-Station Transistor lntercom system (1 master and
3 Subs), in de-luxe plastic cabincts for desk or wall
mounting. Call/talkflisten from Master to Subs and
Subs to Master. 1deally suitable for Busincss, Bur-
gery, Schools, Hospltal, Office and Home. Opcrates
on one 9V battery. Onjoff switch. Volume control.
Complete with 3 counecting wires each 66ft. and
other acvessorics. P, & P. 7/6.

WIRE-LESS INTERCOM

No batieries—no wires. Just plug in the mains fur
fnstaut two-way, lowl aml clear communication.
Onlnﬂ By h .Aml volume control.  Price 12 gas,

IN ERCOM/BABY ALARM

o
</ %
) ——

— e 59/6

Same as 4-Ntation lutercom for two-way instant

comniunication. Ideal as Buby Alarm and Door

Phone. Cotnplete with 661t. connceting wire. Battery
2/6. P. & . 4/6.

Uruolly 65

59/6

business  effi-
ciency with this ncredible De-Luxe Telephone Ampli-
fler. Take down long telephone messages or converse
without holding the handsct. A useful office aid, On/
off awitch. Volume control. Battery 2/6 extra. P. & P.
2/6. ¥ull price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/10)

Why not boost.

NEW RANGE BBC 2 AERIALS

All U,H/F, aerials now fitted with tilting bracket
and 4 element grid reflectors.

Loft Mounting Arrays, 7 element, 37/6.
11 element, 45/-. 14 element, 52/6. 18 element,
60/-. Wall \(ountlng with Cranked Arm,

7 element, 60/-, 11 element, 67/-, 14 element,
/- 18 element, 82/6. Mast Mounting with
2in. clamp. 7 42/6; 11 L, /=3
14 62/ 18 70/-. Ch

Mounting Arrays, Complete, 7 element,
72/6; 11 element, 80/-; 14 elemcnt. 87/6; 18 element,
95/-. Complete assembly instructions with every
unit. Low Loss Cable, 1/6 yd. U.HLF, Pre-
amps from 75/-, State clearly channel number
required on alt orders.

BBC - ITV AERIALS

BBC (Band 1). Telescopic
"H"ZSI- l;:)xtemal S/D, 30/-.

ITV (Band 3), 3 element loft
array, 30/-. 5 element, 40/-.
7 element, 50/-, Wall mounting,
3element, 476, 5element, 52/6.
Combined BBC/ITV. Loft
143, 40/~ 145, 50/~ 1+7,
60/-3 Wall mounting l+3 5718.
145, 67/6; Chimney 143, 67/6;
145, 75/~

VHF transistor  pre-amps.
73/-.

co MBlNEDBBCl—lTV—BBC RIALS
14349, 70/. 14549, 80-/. +5+l4. 90/-.

147414, 100/-, Loft mounting only. Special
leaflet avatiable. R Rk

F.M. (Band 2). Loft §/D, 15/-, “H"”, 32/8, 3
element, 55/-, ternal units avallable. Co-ax.
cable, 8d, yd. Co-ax. plugs, 1/4. Qutlet boxes, 5/-.
Diplexer Crossover Boxes, 13/6.  C.W.0. or C.0.D.
P.&P. 5/-. Send 6d. stamps for lllustrated lists.

CALLERS WELCOME
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS (Dept. P.E)
27 Central Parade, New Addington
Surrey—CRO-0OJB
LODGE HILL 2266

new
VARI-STAT

thermostatic
soldering iron

High Produuio;\ Model D PRICE
Miniature Iron 50 watt

Voltage 12-250 volt 60/6
Weight | 3/40z.

“Screw on’" Bic sizes |/16in., 3/32in., 1/8in.,
3/16in., |/4in.

Qur range also includes :

Standard Miniature Model 50W

Standard Instrument Model 70W

High Production Instrument Model 125W
Industrial Model 500W

All chese irons give excellent bit and element
life since the thermostat completely elimin-
ates overheating and controls reserve
heating capacity which makes possible con-
tinuous soldering without chilling of the bit.
The consistent temperature makes these
irons ideal for printed circuit work.

CARDROSS ENGINEERING CO. LTD.,

Woodyard Road, Dumbarton.
Phone : Dumbarton 2655

169 KENSINGTON HIGH STREET, LONDON, W.8

VALVE SAME DAY SERVICE
NEW! TESTED! GUARANTEED!
BETS 1T h s, B v Bl i

for quick,
easy, reliable

0Z4 4/6 | 12AL7 4/89 | DK9) 5/6 | EL34  9/8 | PEN36C15/- | LOC8S 6/8
IATGT 7/8 | 12AX7 4/9 | DK92 9/3 | EL41  9/8 { PFL20013/- | UCF80 8/3
IHG6GT 7/3 | 12K8GT 7/6 | DKys  7/- EL84 4/89 | PL36  9/6 | UCH42 9/9
IN3GT 7/8 | 20F2 10/6 [DL35 5/- | ELS0 5~ | PL81 73 | UCH81 6/6
1IR5 5/6 | 20L1 16/9 |DLY2 &5/8  EL95 5/- | PL82 6/6 | CCL82 7/8
154 4/9 20P3 14/9 | DL94 5/9 | EMBO 59 | PL83  ?/- | CCL8S /3
185 4/3(20P4 18/8 | DL96 7/- EMB1 69 | PL84 /3 |UF41 9/9
1T4 2/9 | 23C4GTIL/6 | DY8S 59 | EM84 6/3 | PL500 13/- | UF80 /-
384 &/ | 30C1 7/- | DY87 5/9 | EM87  7/8 | PL504 13/8 | UF86  6/8
3v4 5/8 | 30C15 13/8 | EABCSO0 6/6 | EYS1  7/- | PLO08 15/-
SU4G  4/8 [ 30C)7 12/6 | EAF42 86 | EYS6 63 PM84 72/0 |UL4l  8/6
5V4G 8/ | 30Ci8 8/-| EBS]1 2/3 | EZ40 7/8 10/8 | UL44 20/
5Y3GT 5/9|30F8 12/~ | EBC33 7/8 | EZ4] 78 10/~ | UL84  8/8
524G 7/6 | 30FL1 126 | EBC41 7/- | EZS0  4/6 10/~ | UMB4  7/8
6/30L2 12,8 ] 3J0FL14 12/6 1 EBI'SO EZ81 4/9 53 |uYsl 7-
£/3 | 30L1 6/- | EBF89 6/3 | KT6l 89|/ PY81 5/3 |UY85 &8

soltering

Contains 5 cores of non-corrosive flux, instantly
cleaning heavily oxidised surfaces. No extra flux
required. Ersin Multicore Savbit Alloy also reduces wear
of copper soldering iron bits.

6AM6  3/8 | 30L18 14/- [ECC81 3/9 | KT81 15/- | 5/~ | VP4B 10/8 SIZE 15
6AQS  4/8|30L17 13- | ECCE2 48| X7s 1419 5/9 | VP1321 21/ SIZE 5 SOLDE
6AT6 4/~ | 30P4 12/~ | ECCB3 7/~ | PABCSO 23 69 | Z77 3/8 H DER
SAUG /8| sopis 11 EOCRt /6 PCR 08 &9 | Transistors ANDY SOLDER DISPENSER
6BA6  4/8 ; 30P1% 12/- | ECC85 |P(,8 %6 8/9 | AC107 38 DISPENSER

6BEG  4/3 { 30PL1 12/8 | ECCB04 12/6 PC7 86 /8 | AC127 2/-

Contains 21 ft. coil

12/- | AD140 7/6 of 50!40 Alloy,

g&m 6/8 | 30PL13 14/6 | ECF8n 7/~ | PC900 83

2/9 { 30PL14 14,6 | ECF82 6/8 | PCC84  6/- Contains 10 ft. coil

sﬂu 38 331‘;6«? 8 Egu.«a /- | PCCB5 ss 3/~ | AF115  3/- of 18 s.w.g. Ersin 22 s.w.g. Ideal for
6Flse  §/- | 35Ws  4/6 | ECH42 10/8 | POCES - | AF116 3/~ i d
8F23  12/8 | IBZACT B~ ! Multicore Savbit small components,

ECHa1 ‘58 | Focus 1078 | r
oK7G /8 |83A2  7/3 | ECHS4 7/3| PCClsa 9/9 Alloy. 2/6 each. transistors, diodes.

6K8G  4/3 | 6063 12/8 | ECL80 6/8  PCFBO 7/- 4/8 | AF125 38 etc. 3/- each
6L18 8/~ AZ3)] 8- | ECL82 6/9 | PCF82 6/- 38 | AFI26  7- = 3
6V6G 38 | Bib 4/8 | ECL83 8/- | PCF86 9.9 11/- [ AF127 3/8

6V6GT 6,8 [ B720 12/6 | ECL8¢ 83 | PCF80011/6 | U0l 13/8 | 0C22  §/-

6X4 3/68 | CCH35 10/- | EFS9  3/8 | PCFBO1 7/3 cao /9 | 0C26 5§/ BIB MODEL 8
ﬁ%ﬁﬂ’l‘ 18’8 gu(::x?xg/g.gru s[rcrao‘z g/sltmcso °’§ 0oC44 273 IRE STRIPPE
7B6 AC32 7. F80  4/9 | PCF805 UAF42 9/6 |0C45 23

7B7 7/- | DAFY1 4/3 | EFR3  5/8 | PCFB0611/6 | UB41 6/8 |OC71  2/8 SIZE 12 . -
7C5  15/- | DAF9s 8- |EF86 63 | PCF80812/6 [ CBC41 7/0 |0C72 276 TEaltorhame AND CUTTER
7C6 6/9|DF33 79| EF89 53| PCLE2Z 7/3 | UBCSI 7/- | OCT5 2/~ . ]
7Y4 6/8 | DF91  2/8 | EFS]1  3/8 | PCL83 9/~ UBF80 6/~ | OC81 /3 constructors. Strips insulation
10F] s/- Dr9s 6/~ | EF183 5/9 | PCL84 7/6 | UBF8Y a/o[ocam 2/3 Contains 90 ft. cleanly and

10P13 15/6 | DH77 4/- | EF184 5/8 | PCL85 8/3 UBL21 %/-|0C82 2/3
. 12AT7 3[8 DH81 12/8 | EH%0 6[8 PCL86 8/8  UC92 5/~ | 0C82D 2/8
" 124U8 4/91 DK32 7/8 | EL33 PENA4 8/9 | CCC84 7/ [ OC170 2/8

READERS RADIO

85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
SEX. Tel. 01-550 7441

Pomgc on 1 valve 9d. extra, On 2 valves or niore, postuge 6d. per & From Electrical and Hardware shops. |f unobtainable, write to-:
valve extra, Any Parcel Insured agninst Diumage in Transit 6d, extra. Multicore Solders Ltd 1 Hemel Hempstead Herts

of 18 s.w.g. Ersin
Multicore Savbit
Alloy on a plastic
reel. 15/ each.

quickly, fitted
with unique 8
gauge wire
selector, Plastic
handles. 9/6 each.
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DE LUXE PLAYERS

{OFIA_IB'L%‘CABKNE‘I‘;AHHM-
rated. To standar!

player or autochanger. 69I6
RCS AMPLIFIER 3 WATT.
Ready made and tested with
UCLS2 triode pentode valve
and loud- 5

speaker.

SUPERIOR
AMPLIFIER.

Buiit and tested.
Better sound !
Isolated AC Meins
Transformer. 3 watt

ECL82 triode pentode valve. Post
Volume and tone controls 5'8 each
item

ith bs. lit
:;udg&k'er?m w 89 6

SINGLE PLAYERS MONO | AUTOCHANGERS MONO

Staar (9 volt) £2.18.6 | BSR Superslim £68.18.8
EMI Junior £2.19.6 | Garrard 1000 £8.18.6
Garrard SRP22 £8.19.6 | BSR Transcription  UA70
Garrard SP25 £11.19.8 | Stereo/Mono £12.18.8
Philips AGI016  £10.19.6 | Garrard 8tereo ‘Mono
Garrard LAB80  £24.19.8 | Model 3000 £10.19.6
Garrard 401 £20.19.8. | Garrard AT60 £12.19.6
All fitted LP/78 stylii and pickup crystal complete.
GARRARD TEAKWOOD BASE WB.1. Ready 65/_
cut out for mounting 1000, 2000, 3000, SP25, AT80.
GARRARD PERSPEX COVER SPC.1 for WB.1 EACH

PICK-UP ARM Complete with ACOS LP-78 Turnover
GP67 and Stylii 25(-; GP67 15/-; Stereo 35/-.

CRYSTAL MIKE INSERTS
14 x tlo. 6/86; ACOS 1} x in. 8/8. BMS3, 1° dia. /8
MOVING COIL, MIKE with Remote Coutrol Switch 19/6

PORTABLE
TRANSISTOR
AMPLIFIER

Many wuses, Intercoms.
Baby Alarms, Guitar
Practice, Telephone or
Record Player Amplifier.
ONE WA OUTPUT
Wooden cabinet 12 x9x
4iu. Rexine covered two
tone grey. Fourtransis-
tors, 7 x din, spenker
Volume control. Jaci

socket, Uses PP9 ballery

Post 5/8.
Worth double

Frice 19/6

BATTERY RECORD DECKS
2 speed model 83 1/3 and 45 r.p.m. 9v. operated. Complete

with pick-up fitted crystal cartridge. Plays 7, 10, 12in.
records. Fitted auto, stop and start, Ideal for use with
above transistor amplifiers, OUR PRICE 59/6 POST
4 speed Model 9 volt, 10/~ extra, 2/8
THE ABOVE GRANADA AMPLIFIER AND PLAYER
DECK POST FREE IF PURCHASED TOGETHER

WEYRAD P50 — TRANSISTOR COILS
RA2W 6 in. Fenne Aerlal Spare Cores
with car serial coil .... 12/6 | Driver Trans. LFDT4 . 9[8

Osc. PSO/1AC -5/4 | Printed Circojt. PCAL .. /8
L.F. P50/2cC 470 kc‘ . 5/7 ].B. Tuning Gang ... 10l6
3rd I.F. P50/3 .6/- | Weyrad Booklet 2/-

Telescopic Clu-ome Aerials 6in. extends to 23in. 5/-.

VOLUME CONTROLS | 80onm Coax 8a. ya.

Long spindles. Midget Size | 1
5 K. ohms ‘%2 Meg. LOG clu' 35:’% Azg[l_spa,c;:f 30/-.

LIN.
1/6

L/8 3/~ D.P. §
STEREOQ L/S 10/8, D. P. 14/6 | FRINGE LOW LOSS
§K. S.P. Edge type, 5/- | Ideal 625 lines yd.

VEROBOARD 0-15 MATRIX
2§ < 5in. 3/8. 2} x 3%in. 5/2. 33 x 3iin. 3/8.
EDGE CONNECTORS 18 way 5/-; 24 way 7/8.

PINS 36 per packet 3/4. FACE CUTTERS 7/6.
5.R.B.P. Board 0-15 MATRIX 24in, wide 6d. per lin., 3iin.
wide 9d. per lin.; 5in. wide 1/~ per lin. (up to 1%in. ).
‘BLANK ALUMINIUM CHASSIS. 18 s.w.¢. 2}in. sides.
7 %4in.. 5/8; 9x7n., 6/6; 11-3in, 6/8; 11x7in. 7/6:
13 » 8in., 8/8; 14 x 1lin., 12/8; 15 «14in., '15/-.
ALUMINIUM PANELS 18 Lw.g. 12x l2in 6/8; 14 x8in.
5/8; 12%8in. 4/8; 10x 7in. 3/6; 8 x 6in. 2/8; 6 x 4in., 1/6.

Q MAX CHASSIS CUTTER

Complete: a die, a punch, an Allen screw nnrl k"
in. 16/~ iin. 17/6  1lin. 19/8 1iin. 24/- 2 44/3
iin. 16/- 1in. 19/6 1iin. 20/6 lim. 28/- 2hn 5713

in. 16/9 14in. 19/8 _Llin. £1/8 2in. 38/- lin. sq.36/6

*SONOCOLOR® CINE RECORDING TAPE
57 reel, 800 wllt:r LP strobe markings. also cil;: el:::t

Tape Spools 2/8. Tape Splicer 5/-. Leader Tape 4/6.
Reuter Tape Heads for Collaro models £ track 21/- pair.
UNIVERSAL TAPE CASSETTES Type C60. OUR PRICE 14/-.

“THE INSTANT” By
BULK TAPE =
ERASER AND

RECORDING

HEAD

DEMAGNETISER

200/250 v. A.C. Leaflet S.A.E. Post 2/6 35/'
RETURN OF POST DESPATCH

Minimum Post and Packing charge 2/6.

RADIO COMPONENT SPECIALISTS

BARGAIN STEREO PARCEL
E.A.R. STEREO PLAYER CABINET suitable for B.S.R.
Player Decks with 4 + 4 STEREQO AMPLIFIER and TWO

8lin. LOUDSPEAKERS BUILT

INTO CABINET AND LID Post 10/ £ l 3' l 9'6'
NEW TUBULAR ELECTROLYTICS CAN TYPES
2350V .. 23 100/28V .. 2/- 8/800V /8
4/35%0V .. 23 250/25V .. 2/8 16/600V .. 12/8
8/450V .. 2/3 500/25V .. 4/- 16 4+16/500V 778
16/450V .. 3/- 8+8/450V 3/8 32+432/250V  3/8
32/450V .. 3/9 8+16/450v 3'8 50 +50/350v_  7/-
25/25V .. 18 164-16/450V 43 | 604100/350V 11/8
50/50V 2~ 3000/30V 8/8

32432/350V 4/8

SUB-MIN. ELECTROLYTICS. 1, 2, 4. 5. 8. 18, 25, 30, 50, 100,
250mF 15V 2/-; 500, 1000mF 12V 3/6; 2000mF 25V 7/-.
CERAMXC 500V 1pF to 0.01mF, 9d. Discs 1/-.

PAPER TUBULARS

350V-0-1 9d, 0-5 2/6; 1mP 3/-; 2mF 150V 3/-.
500V-0-001 fo 0-05 9d; 0-1 1/-; 0-25 1/86; 053",
1,000V-0 001, 0-0022, o 0047, 0-01, 0 02, 1/8;0 047 0-1, 2/6.
SILVER MICA. Close tolerance 1. 5-500pF 1[- 560-2,200pF
2/- 2.700 6.80091’ 3/6; 6,800pF-0-01, mid 6/-; each
TWIN GANG. “0-0" 208pF +176pF. 10/8; 365pF, minia-
ture 10/-; 500pl‘ standard with tnmme BIG‘ 500pF
midget less trimmers, 7/6; 500pF slow moti ard 9/-;
small 3-gang S00pF 18/9. Single 0" 3651:1’ 7IB Twm 10,
SHORT WAVE. Single 10pF. 25pF, 50pF, 75pF, IOOD'}'
160pF, 5/8 each. Can be ganged. Couplers 9d each.
TUNING Solid dielectric. 100pF, ROOpF. SOOpF 5/~ each.
TRIM: S. Compression 30, 1;-: 100pF,
1509?.1/3 250pF, 1/8: B0OpF, 75091‘ II‘B. 10001;1’I 2/8.

250V RECTIFIERS. Salenmm 4 wave 100mA 5/-; BY100 10+.
CONTACT COOLED } wave 60mA 7/8; 85mA
Full wave Bridge SmA 10/-; 150mA 19/8; TV rects. 10/-.

RESISTORS. Preferred values, 10 ohms to 10 meg.
tw,iw,lw, 20’3(! 1} w.8d;2w. 1/=; } w. 10% 6d.
HIGH STABILITY. ¥ w. 1%, 10 ohms to 10 met., 2/-.
Ditto 5%, Preferred values 10 o ms tn 22 meg., 9d.

§ watt ‘L 0.5t08.20 2/~
10 watt WIRE- WOUND RESISTORS 2/~
15 watt 10 ohms to 6,800 ohml 2{-

0] 5K, 20K, 25K, 88K, 10W
FULL WAVE BRIDGE CHARGER RECTmERS
6 or 12v, outputs. 1! amp. 8/8; 2a., 11/3; 4a., 17/6.
CHARGER TRANSFORMERS. P. & P. 5/-. Input 200/250v.
for 8 or 12v., 1} amps., 17/8; 2 amps., 21/-; 4 amps., 30/~

WIRE-WOUND 3.WATT WIRE-WOUND 4-WATT

POTS. T.V. Type. Values STANDARD SIZE POTS.
10 obms to 30 K., /6 LONG SPINDLE 7/6
Carbon 30 K to 2 mes. 5Q OHMS to 100 K.

VALVE HOLDERS, MOULDED 9d4.; CERAMIC 1/- EACH.

NEW MULLARD TRANSISTORS 6/- each

0C7t, 0C72, OC81, OC44, OC45, OC171, 0(2170. AF117.
REPANCO TRANSISTOR TRANSFORM!

TT45. Push Pull Drive, 9:1 CT, 6/-. TT48 Outpnt. CTB 16'-

TT48. Interstage, 20:1, 6/-; TT52 Output 3 ohms, 4-5:1,

e
TRANSISTOR MAINS POWER PACK. FAMOUS MAKE.
FULLY SMOOTHED. FULL WAVE CIRCUIT 49 6
8 Volt S500mA Size 5 x 3} x gin.

TRANSFORMER ONLY, Size 2} x 13 X 1} in 8 volt 10/8

MAINS TRANSFORMERS .7
8/« each

250-0-250 50 mA. 6.3 v. 2 amps, centre tapped 19/8
250-0-250 80 mA, 6.3 v.3.52.83v.1a,0r5v.2¢2. 30/~
350-0-350 80 mA. 8.3 v, 3 52.83v.1 a,or5v.2a. 35/~
300-0-300 v, 120 mA., 6.3 v. 4 8. C.T.; 6.3 v. 28. 45/-
MINIATURE 200 v. 20 mA.,83v.1la. . 12/8
MIDGET 220 v. 45 mA,, 8.3v. 22, ....... 137/8
HEATER TRANS. 6.3 [ 4 n i 8/6;6.3v.4a. 12/8

Ditto tapped sec. 1.4 , 8.3 v. 1% am 8
GENERAL PURPOSE LOW VOLTAGE Outpnls 3, 4,5,
6.8,9,10,12,15,18,24and 30v. at 2a /=
1amp., §,8,10,12, 16. 18, 20. 24, 30, 36 40, 48, 60, 35/-
anmp.ﬂ 12 v, lndo -18 v 19/6
AUTO TRANSFORMERS 0 115-230 v lnputhntput
60w. 18/6; 150w. 30/-; 500w. 82/6: 1000w, 175/-.

e———————————————————————]

COAXIAL PLUG 1/3, PANEL SOCKETS 1/3. LINE SOCK-

ETS 2/-. OUTLET BOXES. SURFACE OR™ PLVBH 4/8.

BALANCED TWIN FEEDERS 1/- yd. 80 or 300 ohm:

CAR AERIAL PLUGS 1/6; SOCKETS 1/3; LINE SOCKETS2’

JACK SOCKET Std. open-circuit 2/8, closed circnit 4/8;

Chrome Lerd Societ 7/6. DIN 3-pin 1/8, 5-pin 2/-; Lead 3/6.

Phone Plugs 1/-. Phone Socket 1/-. 2-5mm; 3- Smm 1/9

JACK PLUGS §td. Chrome 3/-; 2-5mm 1/9; 3-5mm 2 6; DIN
3-pin 3/8; 5-pin 5/-.

WAVE-CHANGE SWITCHES WITH LONG SPINDLES.

£ p. 2-way, or 2 p. 8-way. or 3 p. 4-way 4/8 each.

1 p. 12-way, or 4 p. 2-way, or 4 p. 3-way, 4/6 each.

Wavechange “MAKITS" 1 p, 12-wsy, 2 p. 6-way. 3 p. 4-way,

4p.3-way, 6 p. 2-way, 1 wafer 12/«,2 water 17/-. 3 wafer 22/-

TOGGLE SWITCHES, sp. 2/6; sp. dt. 3/6; dp. 3/6; dp. dt. 4/6

1968
GRAM
CHASSIS

Post 8-
Three Wayebands:

Five Vaives: ECH81, EFS§9,
Long, Med., Short, Gram. EBC81, EL84, EZ80.
12-month Zusrantee, 4.0, 200-250v. Ferrite Aerfal
5 watts 3 obm. Chassis 13}in. % 7in. X S5in. dial size
13in. x 4in. Two pilot Lamps. Four Knobs. £|0 |9
Allgned calibrated. Chassis isolated from mains

DE LUXE STEREO GRAM CHASSIS V.H.F., MW, SW
19-50m. SW 60-180m, Magic eve. push buttons. £| 9 |9
8 valve plug rect. Size 15 x 7! X 6in. high. Q

C.0.D, 5/- extra.

337 WHITEHORSE ROAD, WEST GROYDON

BAKER MAJOR ¢£8

30-14,500 c.p.s., latest
double cone, woofer and
tweeter cone together
with a special BAKER
magnet assembly having
a flux density of 14,000
gauss and a total flux of
145,000 Maxwells. Bass
resonance 45 c.p.s. Rated
20 watts. Voice coils
available 3 or 8 or 15
obms.: Price £8, or
Module kit. 30-17,000
c.p.s. with tweeter.
crossover, baffle and
fostructions. £10.19.6.
BINET WADDING 18in wide, 2/8it

ool e LAY R UYL R EE R PR L
BAKER * GROUP SOUND * SPEAKERS—POST FREE
*Group 25" 'Group 35" ' Group 50’

12in 12in 1 13in
og e 60NS. 520, 830NS. ;5om, 180NS.
ALL MODELS “BAKER SPEAKERS" IN STOCK

E.M.I. Cope Tweeter 3lin square, 3-20ke/s. 10W 17,8.
Quality Horo Tweeters 2-. -18ke’s, 10W 28/8. Crossover 18/6.
LOUDSPEAKERS P.M. 3 OHMS. 21 lin, 3in, 4in, bin. 7 - din.
15/6 each; Sin 22/8; 61in 18/8; 10in’ 30/-; 12in. Double cone
3 or 15 ohm 35/~ 10 Bin. 30/-; 8~ 5in, 21/-.

E.M.I. Double Cone 131  8in, 3'or 15 obm models. 45,-.
SPECJAL OFFPER'! 8 ohm, 2}in; 80 ohm. 2}Iu, 2}in; 25
15 6 EACH obm, Bx4ip; 35 ohm, 3in:

l TYPE 15 obm, 10 ~ 2:in.. 7% 4in.

SPEAKER FRET Tygan various colours, 52in. wide, trom

10/- #t.; 26in. wide from §/- 1t. SAMPLES S.A.E.

EXPANDED METAL Gold or Silver 12 » 12 in.. 8/,
ALL PURPOSE HEADPHONES

H.R. HEADPHONES 2000 ohms General Purpose  18/8

H.R. HEADPHONES 2000 ohms Super Sensitive.. 35/-

LOW RESISTANCE HEADPHONES 3-5 ohms. ... 35/~

DE LUXE PADDED STEREO PHONES 8 ohms .. 79/8

MINETTE
AMPLIFIER

For Hi-Fi Record Players.
A.c. Mains Transtormer.
Chassis size 7 x 3} x 4in high.
Two stage _negative ‘l,eedbnck

L

Valves ECL82, EZB0.

Quality output 3 obhm

with engraved coptrol
panel, valves. knobs. solume and tone cl;mtrols.

wited and tested. ost 5/8

ALL EAGLE PRODUCTS

SUPPLIED AT LOWEST PRICES

BARGAIN AM TUNER. Medium Wave. 79/6
Transistor Superhet. Ferrite aerial, efc.

BARGAIN DE LUXE TAPE SPLICER Cuts, | 7/6
trims, joins for editing and rePaire. With 3 blades.

Add

BARGAIN 4 CHAKNEL TRANSISTOR MIXER. A

mausical hightights and sound effects to recordings.
mix Mictophone, records, tape and tuner with
separate controls into single output.

BARGAIN TRANSISTOR FM-LW-MW TUNER: 10 semi
condnctors Calibrated toning dial. 9 v. operation. FMB9-
108 Mc/s; MW 180-580 metnl LW 850- £ I 4/ I 9/6
2000 metres. Size 2,‘ 8

BARGAIN GWATT AMPLIFIER. 4 Transistor
Push-Pul]l Ready built, with volnme control

40-PAGE EAGLE CATALOGUE 5/- Post Free
% RADIO BOOKS % (Poslnn 9d.)

High Fidelity Speaker Enclosures and Plans...... ........ B/«
Transistor Sperhet Commercisl Receivers ... 8
Mnllard Audio Amplifier Manual ....... eeeeenenes B8

Radio Valve Guide, Books 1, 2,3,0r 5.
Practical Radio Inside Ont ..
Transistor Audio Amplifier Mannai Book l. 3/8; Book 2, GI-
Shortwave Transistor Receivers........ 5/«
Transistor Commnuication Sets ..
International Radio Stationy List

Modern Transistor Circuits for Beginners ... .. 78
Sub-Miniature Transistor Receivers ... = o Bf-
Wireless World Radio Valve Data. - 9/8
At a glance valve equivalents.. ... .. 6=
Valvey, Transistors, Diodes eqmvnlems manual - 10/8

SANGAMO 3 inch SCALE METERS
Various calibrations/movements, 100 Microamp;
1 Milliamp; 50-0-5¢ Microamp, etc. S.A.E. for list.

POCKET MOVING COIL MULTIMETER. 49/6
0-1,000 A.C/D.C. ohms 0 to 100k, etc.
SUPERIOR MOVING COIL MULTIMETER 99/6
0-2-500v. D.C. 20,000 ohmy per volt, 0-1,000v. A.C.
Ohms 0 to 6 meg. 50 Microamps (Full list Meters S.A.E.)

BRAND NEW QUALITY
EXTENSION LOUDSPEAKER
Cream plagtic cabinet. 20it. lead and
adaptors. For any radlo. intercom, tape
recorder. etc. 3 to 15 ohm, PRICE 30/_
Size: 7§ » 8} ~ 3°. Post 2/8

Full List1)-. CALLERS WELCOME

Written guarantee with every purchase, (Export: Send remittance and extra postage, no C.0.D.) Buses 133, 68 pass door. S.R. Stn. Selhurst. Tel. 01-684-1665
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240v. A.C. 50/60— | LIGHT SENSITIVE SWITCH
OUTPUT VARIABLE 0-260v- | Ki¢ of pares, including ORPI2 Cad-
BRAND NEW mium Sulphide Photocell, Relay,
Keenest prices in the country. ITransiscor and Cir:uic. ecc., 6-12
All Types (and Spares) fl’omlvolt D.C. op. price 25/- plus 2/6
4 to 50 amp. from stock P. & P. ORP I2m:|udmg circuic,
SHROUDED TYPE 10/6 each, plus 1/- P

| amp, £5. 10. 0, 2.5 amps, lAC MAINS MODEL incorporates
“ 15. 0. 4 -amps, £9. 0. 0.t Mains Transformer, Rectifier and special
5 amps, £9. 15, 0. 8 amps, I relay with 3,5 amp mains cJo contacts.
£14. 10. 0. 10 amps, £18, 10, 0. IPrlce inc. :|r:uu 47/6|Lus 2/6P & P.

{2 amps, £21, 0. 0. 15 amps,
£25. 0. 0. 20 amps, £37. 0. 0, I LIGHT SOURCE AND PHOTO
375 amps, £72. 0. 0. 50 amps. | CELL MOUNTING &
£92. 0.0, - i IIPre:ision enginee{ed
ight source with focusible
OPEN TYPE (Panel M°“"‘"‘Z) lens assembly and ventilate -
’,_a"‘p' £3. 10.0. 1 amp, £5. 10. 0 Ihmp housing, to take MBC bufb. Separate
2% amps, £6. 12. 6. photo cell mounting assembly for ORP. 12
PORTABLE TYPE or similar cell. Both units are single hole
]
PORTABLE TYPE 1.5 amp. portable fitted metal :ase. fixing. Price per pair £2.15.0, P. & P. 3/6.
£9.5.0. vottmeter, lamp, switch, etc. £9.5.0. | an = = - e s . - -
Sumlar to ab: bove 2 5 lmr £11.76. - RESETTABLE HIGH SPEED
PRECIS'ON |NTERVA|. TIMER COUNTER. 4 figure, 1,000 ohm :onl
| 36-48 v. D.C. operation. £3(10/-.
From 0-30 seconds (repetitive). Jewelled BISITe = Bl Telire, 24N VD Ch £I/I2/6
balanced movement. Lever re-set. P. &P, 1/6. v
Operates 230V. A.C. 5 amp. ¢fo Micro- s e ——— o —— — —
swn:h New. Pn:e |1‘6 Elus2 /6 P. & B - DRY READ SWITCHES. New

CONDENSERS 2,500 mid 100v. 12/6 I/6 P &P = 5 lspecial offer of Dry Read Switches half

C 1 L. 4 for 10/~
4,000 mid 25v. 10/~ 1/6 P. & P. 4,000 mid 50v. 15 D pode paia - bt i

1/6 P. & P. 10,000 mfd 3Sv. 15/- 1/6 P. & P
I S SIS WOSR G G G G

CONSTANT VOLTAGE TRANSFORMER

nput 185-250 v. A.C. OQutput 230 v A.C.
Capacity 250 watt. Actractive metal Case.
Fitted red signal lamp. Rubber feet
Weighe 171b. Price £11/10/0. P. & P_(5/.
“SELENTUM BRIDGE RECTIFIE
30 volc 3 amp.. 11/-, 30 volt 5 am p.. 16/-, plus 2
i i K SEORMERS  All prnmarles 570~

MINIATURE UNISELECTOR SWITCH
3 banks of Il positions plus
homing bank. 40 ohm coil.
24-36 v. D.C. operation.
|Tested 22/6 pIus2/6P &P

— —
_.|c0MPAcr HEAVY DUTY 6v. D.C. RELAY
2 change over, 30 ohm coil. 7/6 each.
P. & P.1/6. 3for 20/-. Post paid.

NICKEL CADMIUM BATTERY

12

Typ Sec. Taps Price Sintered Cadmium Type 12 v. 7AH.
30, 32 34,36 v, ntSampS .. £4/5/0 = gSize: height 3} in., wideh 22 x 1% in.
2 30, 40, 50'v. ac 5 amps. .......... £6/5/0 Weight: approx. 13 oz. Ex-R.A.F.
3 10,17, 18 v. at 10 amps. .... £4/10/0 Tested. 12/6. P. & P. 2/6.
4 6,12v.at 20 amps. . ... . £5/17/6 s it o e s S s S e e s
5 17, 18,20 v. 2t 20 amps. ..... . £6/12/8
§ 6,12.20 . 2t 20 amps. 4 f::ﬁé?o a8 SPECIAL OFFER
4v.at 10amps. .. P PEN
8 4,6,24,32 v.at 12 amps. ... .... £6/10/0 6/6 | ol N ——

V230 series movement
Ima fsd. resistance 1000
ohm. clockwork chart
mechanism, chartspeed of
12 inches per hr. with 36
hour :Oo‘r;tinuous running S
time. ered tested and y_ Y
in sound working order.

OUR PRICE ONLY £14.10.0
Carr. B.R.S. I15/-.

STROBE! STROBE! STROBE!

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and trigger-
ing circuit. 230/250v. A.C. operation.

ECONOMY KIT. Flash rate 1-36 flash per second.
All components including Unijunction, thyristor,
tube and circuit. £5/5/0 plus 3/6 P. & P.
INDUSTRIAL KIT. Ideally suitable for schools,
faboratories, etc. Incorporates double wound trans-
former which isolates both tube and timing circuit
from mains. Stabilized timing circuit and high power
tube. 8 Gns. plus 6/- P, & P.

6;” POLISHED REFLECTOR
Ideally suited for above Strobe kits. Price 8/6 post paid.

D N SR SN GEED D GENS DR gy SN ENE e
230v. A.C. RELAY. 2/CO
&rn;ke by Magnetic Devices Ltd. 11/6.

S'A/V—A MULTI

RANGE METERS

New Model U500 Multi tester,
20,000 OPV, mirror scaled with overload
Iproce:uon Ranges—d.c. volts: {00mY,
, 250 v., 1,000 v.; a.c. volts:
|25v I0v 50v., 250 v., 1,000 v.; D.C.
|<urren! 5 uA 05 MA, 5 MA, 50 MA,
|250 MA. Complete with batcery and cest
probe. £7/5/0 post paid. Three other
[ models available from stock, Descriptive
Ieallet on request.

230 VOLT A.C., GEARED MOTORS _

200/250v AC HORSTMAN 20A TIME SWITCH

2 onfoff every 24 hours at any pre-set
time. Ficted in metal case. 36 hr.
spring reserve. Used but fully tested,
Fraction of makers' price. £3.19.6 plus
4/6 P. & P.

Copper Laminate aned Circuit Board. Size S;’xSl'lType Di5G $ r.p.m. L.7lb. inch, £2/9/6,

3/9 each. 3for I0/- Post nald & P. 3/-. Type Bl16G 80 r.p.m. 26ib.
e

— oo nch, £2/2/-, & P. 3)-. Type DI6G
INSULATED TERMINALS |'|3 rpm/ gt inch, /£1/|76 . & P.

| Available in red, white, yellow, bla:k bluel;l_
and green. N New I7/- per doz. doz. 2/-

230/250V “A.C. SOLENOID —_
Heavy duty type, approx. 3 tbs. pull. Price:
17/6 plus 2/6 P, & P.

A.C. CONTACTOR

2 make - 2 break (or, 2
l;éoo)ucvs arep contacts.
A operation.
|2/24V. D.C. SOLENOID lBrand new Price 22/6 plus
Approx. 8 oz. push. Price 8/6 plus 1/6 P, & P. Lijsp

SERVICE TRADING CO

All Mail Orders—Also Callers—Ample Parking Space
57 BRIDGMAN ROAD, LONDON, W.4 Phone 995 1560
SHOWROOM NOW OPEN CLOSED SATURDAY
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Personal callers only
9 LITTLE NEWPORT ST.
LONDON, W.C.2.  Tel. GER 0576

IS BARGAIN TINE AT @

MORE TO CHOOSE FROM—LESS TO PAY

TRS-MULLARD STEREO 10-10

Ap unsur-
Ppaseed 20
watt high
fidelity
valve
powered
stereo
amplifier
to exact
Mullard
spec. With
passive pre-amp network imput sensitivity 2i0mV
tapped ofp transformér, 3 and 15 @, all controls,
HT and LT. outiete, mono, stereo and speaker
phase switching. Complete with escutcheon. knobs,
plugs, etc. Ready built or in kit form.
BUILT £21.0.0. KIT complete with vaives, knobs,
control panel and instructions. £17.10.0. Carriage
and packing on either 12/6.
2 4 2 PRE-AMP/CONTROL UNIT FOR ABOVE
TRS&-Mullard design, ready assembled and absolutely
complete. Joput sensitivity 5-70mV. 3 astage
ewitched input control. Panel size 11 x 2iin.
13 gns. Carriage and packing 7/6
TRS MULLARD 3-3 | MOHO AMPL]F]ER
3 valve 3W ith ¥
complete kit including panel kunobs, etc £7.12.6
{p. & p. 7/6). Ready built 47/- extra.
TRS MULLARD 5-10 MONO AMPLIFIER
5 valve 10 watt hi-fi amplifier unit, has never been
bettered. Available as basic kit with passive contml
network sand 4 input switching. .19.68
Assembled £14.18.8. Carr. and packiug e!ther 118
Pre -amp Kit, for 5-10, complete £6.12.8. (Carr 5/8.)

ALL THE LATEST FROM SINCLAIR

We stock all these famous products as advertised in
this journal including Micromatic Kit (48/6);
Q.14 speaker (£7.19.68); Z.12 (88/8); PZ.4 (99/6) etc.
ORDER YOUR SINCLAIR ITEMNS FROV TRS
WITHOUT DELAY

AN IMPORTANT NEW FM STEREO TUNER FROM

Available shortly. this de-luxe transistor F.M.
Stereo Tuner comes to you in prefabricated module
form ready for imstant and simple assembly. It
embodies every worthwhile feature inciuding
excellent sensitivity, switchuble AFC, antomatic
stereo function, rugged construction amil modern
appearance. 8.A.E.brings details of this worthwhile
tuner.

GARRARD UNITS AND PLINTHS
LM3000 Record Player with 9T.A. Stereo Cnr!t{mn
0.5.0

AT.80 Mk, IF De-luxe Auto-changer, die-cast turn-

table. Less cartridge. £13.5.0
SP.25 De-luxe single record player, die-cast turn-
table. Less cartridge. £11.18.8

Brand new in makers’ cartons. Packing and carriage
on any one of above 7/6.

GARRARD LAB 80 Transcription Antochanger.
225, (Cartridge extra). C./P./Ins. 12/6.

" GARRARD PLINTH WB.1 In fine Teak for any of

above nnits. (Packing and carriage 5/-). 85/-.
25'5“"' clear-view rigid perspex cover (carringe 4/6).

/8.
CARTRIDGE OFFER TO PURCHASERS OF
PLAYER UNITS—STEREQO Sonotone YTA/HC
Ceramic with diamond 498/8: Decca Deram with
diamond 92/6; MONO Acos GP91-1 21/-; Goldring
MX2M 26/8.

PEAK SOUND PRODUCTS

SA 8-8 STEREO AMP, 14 Transistor Kit. S.W. per
channel. One of the best and most economic we
have ever offered. AMPLIFIER KIT £9.10.0
(P.P. 4/-); POWER PACK KIT £2.10.0 (P.P. 4/-);
WOOD ENDED CABINET £2.10.0 (P.P. 5/-):
COMPLETE ASSEMBLY £14.10.0, post free if
ordered ut same time. “CIR-KIT** KIT No. 3 for
making your own circuit boards, reduced from 15/«
to 10/- (P/P 1/-). bit spool of adhesive copper
strip, £/~ (P/P 1/-), M8 8-5 Bookshelf Bpeaker Kits,
£7.18.0 inc. cabinet (P/P 5/-).

LARGE STOCKS OF TRANSISTORS AND MIDGET
RESISTORS AND CONDENSERS

MONEY SAVING LISTS

Elght large printed pages, packed with bargain
offers including difficult to find lines. Bend 6d. for
latest copy.

WHEN ORDERING
Send eash witk order. Post and packing ichere mol
stated add 1/~ per {ib; 1/9, lib; 3/6, 2b; 5-, 8ib;
6/6, 10ib; 8/-. 141b; over 10/-.

COMPONENT
SPECIALISTS

70 BRIGSTOCK ROAD THORNTON HEATH,
sUi

Telephone: 01-684 2188 9 a.m.-8 p.m. daily
1p.m. Weds.

A few mioutes from Thornton Heath Stn. (S.R.
Victoria Section)
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TRANSISTORS PRICE

PACKS OF YOUR OWN CHOICE UP TO
THE VALUE OF 10/- WITH ORDERS
OVER £4

LIMITED

EXCITING NEW PAKS

FOR AMATEURS, PROFESSIONALS, FACTORIES,
ORGAN BUILDERS, AND THOSE PEOPLE THAT
JUST USE LARGE QUANTITIES OF TRAN-
SISTORS.

XA PAK

Germanium PNP type transistors, equivalents to
a large part of the OC range, i.c. 44, 45,71, 72,
B, ete,

PRICE £5 PER 1000

XB PAK
Silicon TO-18 CAN type transistors NPN/PNP
mixed lots. with equivalents to OC200-1, 2N706a,
8SY27/29, BSY9SA.

PRICE £3.5.0 PER 500

PRICE £10 PER 1000

XC PAK

Silicon diodes minlature glass types, finished black
with polarity marked, equivalents to OA200,
0A202, BAY31-.39 and DKIO, etec.

PRICE £3 PER 1000

ALL THE ABOVE UNTESTED PACKS HAVE
AN AVERAGE OF 75% OR MORE GOOD SEMI-
CONDUCTORS., FREE PACKS SUSPENDED
WITH THESE ORDERS, ORDERS MUST NOT
BE LESS THAN THE MINIMUM AMOUNTS
QUOTED PER PACK.

P/P 2/6 PER PACK (U.K.}

TRANSISTORS ONLY 1/~ EACH

SILICON o
All these types available
2N929 2N706  2S131
25501 2N706A 25512
2N2411 2N3011 25102

25103
25104

PLANAR

2N696
2N697
2N2220 2N1507 2N1893

L] N.P.N. e P.NP
25733 BFYI10
2N726 25731
2N2484 25732

2NI613
2NI711

All tasted and guaranteed transistors—unmarked.
Manufacturers over runs for the new PRE-PAK range.

FREE!

NEW UNMARKED UNTESTED PAKS

25 23V%con  TRANSISTORS 10/-

10 1000PIV 1 amp. DIODES 10/-

Min. Silicon
TRANSISTORS 10/-

25 BSY26-27
ZENERS 10/-

All Yoltages
NPN Silicon TRANSISTORS 10/-

1N914.6 OA2007202 DIODES 10/-

25 BFYS0-1-2
Sub. Min. Stlicon
DIODES 10/-

NPN Silicon
2EXS%42  TRANSISTORS 10/-

4 amp. Stud.

Silicon

Min. Germ.

High Quality

e TRANSISTORS 10/-
TRansisToR eounvaLet By / h
A\ N -
10 NKTI0 eac

10 Watt Silicon
RECTIFIERS 10/-
BC107-8-9
NPN Silicon
TANTALUM CAPACITORS 4/- each

PRE-PAKS

Selection from our lists

No. Price
Bl S0 Unmarked Trans. Untested - hoj-
82 4 Solar Cells Inc. Book of Instructions - 10/-
B6 17 Red Spot AF Transistors - 10/-
B6A 17 White Spot RF Transistors - 10/-
B9 I ORP 12 Light Sensitive Cell - 9
BS3 25 Sil. Trans. 400 Mc/s Brand New - 10/«
BS4 40 ,, w NPN ToS lTrans Voltage - 10/-
BSS 40 .. NPNToi8 [& Gain Fallouts 10/-
BS6 40 , s« NPN/PNP JAIl Tested - 10/~
B68 10 Top Hat Recs. 750 M/A 100-800 PIV 10/-
869 20 Diodes. GId-Bnd. Germ Sil, Planer 10/~
B74 S Gld-Bnd. Diodes. 2-0A9, 3-OAS 10/~
B7S 3 Comp. Set. 2G371, 2G381, 2G339A 10/~

| Unijunction Transistor 2N2160 15/-

3 TEXAS Power Transistors 25012A 15/-

6 Top Mat Recs. 1S100 Type 15/~

7 Silicon Rectifiers BY 100 Type 20/-
A3 25 Mixed Marked and Tested Transistors - 20/-

A2l 5 Power Transistors LADI49/10C26
and 3 others =

AND MANY MORE

20/~

BRAND NEW PAK « JUST RELEASED

REPLACES OUR VERY POPULAR B.3%9 PAK,
BRAND NEW SHORT LEAD COMPONENTS
ALL FACTORY MARKED AND MOUNTED
ON PRINTED CIRCUIT PANELS.

80 TRANSISTORS & DIODES

50 HIGH TOLERANCE AL
RESISTORS u
20 VARIOUS CAPACITORS  FOR

PLEASE STATE WHEN ORDERING PAK P.l.
2/- P. & P. WITH THIS PAK.

Make a Rev, Counter for your Car. The
‘TACHO BLOCK'. This encapsulated block
will turn any 0-1mA meter into a perfectly

linear and accuraté rev 20/

counter for any car, -

State 4 or 6 cylinder. EBCh
FREE CATALOGUE AND LISTS

for: —

ZENER DIODES
TRANSISTORS, RECTIFIERS
FULL PRE-PAK LISTS
& SUBSTITUTION CHART

MINIMUM ORDER 10/- CASH WITH
ORDER PLEASE. Add 1/- post and packing
per order. OVERSEAS ADD EXTRA FOR
AIRMAIL.

THERE IS ONLY ONE

BI-PRE-PAK LTD
BEWARE OF IMITATIONS

A WRITTEN GUARANTEE WITH ALL OUR SEMICONDUCTORS

BIFPRE-PAK LD 50 S, e o s o0
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HOME RADIO (Mitcham) LTD., Dept. PE, 187 London Rd., Mitcham CR4 2YQ, none 01-648 3262

Ever had trouble locating a particular piece
for your project ? Ever wasted time thumbing
through confusing price lists? Ever been
foot-weary and frustrated tramping round

A bargam th.e shops ?
] Sigh no more. Just sink into an armchair and
at 7 6 enjoy life with a Home Radio Catalogue!
plus 3,_ & Pick your parts. Grab your pen. Make for a
P&P.  etter-box. Your chosen items will be with
you almost before you can get back to that

armchair!
This Catalogue really is a must if you're F = - - === ==ss====s=======
interested in Radio and Electronics. It has Please write your Name and Address in block capitals
256 pages, over 7,000 items listed, over
1,300 illustrations. With each catalogue
we supply a Bargain List, a Book Mark
giving Electronic Abbreviations, an Order

1

1

|

I Name

|
Form and an Addressed Envelope. All this §

1

|

1

[}

!

Address . ...

for only 7/6 plus 3/- post and packing.
By the way, every catalogue contains
5 vouchers, each worth 1/- when used
as directed. Send the coupon today with
your cheque or P.O. for 10/6.

e o e

Home Radio (Mitcham) Ltd., Dept. PE, 187 London Rd., Mitcham,
CR4A2YQ |
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PRACTICAL

VOL. 4 No. 10
we 1w ELECTRONICS

THE EASEL'S OUT, MAN THIS MONTH

HE Arts are now on more than nodding terms with the CONSTRUCTIONAL PROIECTS
world of science and technology. This fact is well
demonstrated at.the international exhibition ‘“Cybernetic PICK-UP PRE-AMPLIFIER 688
Serendipity”’ currently running in London.

Modern technology, particularly in the field of elec- LIGHT OPERATED SWITCH 699
tronics, has presented greater opportunities than ever for DIGITAL CLOCK 710
artistic experimental work. For gxample,hthe electronic P.E. ANALOGUE COMPUTER 720
computer and the cathode ray display have been en- ‘
thusiastically seized upon and made to perform in a manner VARl WINDSCREEN WIPER 726

their original designers never contemplated—not even in

their wildest dreams! _
True, the methods employed can sometimes evoke SPECIAL SERIES

amusement, or perhaps even downright disapproval,

among electronic engineers. Sometimes the artist seems EXPERIMENTS WITH SOUND,
to be groping with a complex toy he does not intimately LIGHT, AND COLOUR—3 707
understand. But, to be fair, he is really concerned only
with the final effect: this is his own creation.
One example of the more primitive approach is the GENERAL FEATURES
conjuring up of visual patterns and effects by deliberately
distorting television pictures. The service engineer will MORE ON DENTOPHONICS 703
wistfully recall the hours he has spent trying to banish SIMPLE PHASE 724
trapezium distortion or to trace the source of interference SA DEVI
responsible for some other surrealist interpretation of LSA DEVICE 733
Coronation Street. Must he, and his clients, now recog- INGENUITY UNLIMITED 74|
nise themselves as mere philistines ?
But apart from such fortuitous works of art, more
thoughtfully engineered artistic creations are being m
revealed. Thel oscilloscope gan groduceLreally beautiful
constantly evolving patterns based on the Lissajous figures
well known in every electronics laboratory; while quite PRINTED WIRING BOARD 692
exquisite patterns can be achieved by the appropriate SOLDERING WITHOUT TEARS 693
programming of comp}ne;‘ised plotters. {\nd this is really
significant. Many of these works of art have been
initiated by electronics engineers and technicians or NEWS AND COMMENT
by computer operators and programmers. Their tech-
nically trained minds evidently suggested this rather EDITORIAL 687
flippant diversion from normal strictly functional work; SPACEWATCH 696
and, in turn, the success of their experiments must have
given them a new appreciation of graphic art. AUDIO TRENDS 701
Can we therefore see the artist and the engineer coming CYBERNETIC SERENDIPITY 716
closer together, using the same equipment and sharing a MARKET PLACE 719
common experience? Maybe the traditional sharp de-
marcation line between arts and science will become BOOK REVIEW 725
increasingly blurred and distorted until eventually it is POINTS ARISING 725
beyond all recognition. Just like some of this new art, NEWS BRIEFS 728, 738
you may be tempted to say. READOUT 730

F. E. Bennett—Editor

Our November issue will be published on
Friday, October 11
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No oNE would deny that the best method of record
reproduction is to use a magnetic cartridge, but
there are occasions when a ceramic cartridge may be
pressed into service. For a modest system or for
45s only, the ceramic cartridge cannot be beaten on a
cost/performance basis. Since the emphasis here is on
simplicity with a reasonable performance, only a top
cut tone control has been included in this design for a
pick-up pre-amplifier.

The normal requirement for a ceramic cartridge is
that it should feed into a high impedance load, so that
the low frequency output of what is essentially a
capacitive source may be preserved. For a cartridge of
(say) 1,000pF and a load resistance of 8 megohms, the
low frequency 3dB down point will be 20Hz (assuming
the cartridge itself is still maintaining full output!), and
this represents the order of input impedance we have to
provide for our amplifier.

This could be achieved by using ordinary germanium
transistors in a compound emitter follower arrangement,
but we would need to keep the bias resistors low (to

This is the second project in
our five-part series featuring the
integrated circuit linear amplifier Type SL701C

GHgUR

PRE-AMPLIFER

” ," s

maintain d.c. stability) and bootstrap them. We could
also use an integrated circuit as a non-inverting ampli-
fier, but the bias resistor to earth would again have to be
kept low in value (to avoid offset due to input d.c.
current flowing through it to bias the integrated circuit)
and bootstrapped.

HIGH TO LOW IMPEDANCE
CONVERTER

However, if we discard these two ideas and use high
gain silicon transistors, we can operate at low collector
and base currents and high base bias resistors, to obtain
a high input impedance directly, without fear of any
bias problems. This high to low impedance converter
is shown in Fig. 1.

The two transistors chosen are inexpensive plastic
encapsulated high gain types. By using a complemen-
tary emitter follower arrangement, the emitter of TR2
can be connected directly to the collector of TR1 to
bootstrap it. This means that the collector to base
potential of TR1 is held at a constant 0-7V even at

+12

R4
47k0L

9 ce
+
1

TR2

2N3702

INPUT LOAD

— 7”1” 4 4
Fig. I. A high to low impedance, unity gain,
converter circuit

o= ) ¢ \
n)? P
~ 2
220pF
RY 22k

IREUY oUTPUT

R RZ 250k0)

270
Ot A -0

Fig. 2. The basic diagram of the amplifler and tone
control arrangement
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Fig. 3. The complete practical circuit for the pick-up
pre-amplifier

high signal levels, and this helps reduce the effects of
internal collector to base capacity in TR1 and to
maintain frequency response.

It is worth noting that the high input impedance
does not have to be maintained over a wide frequency
range since the capacitive source impedance is also
reducing with frequency. The bias resistors will
shunt the input, but we can still achieve input impe-
dances of the order of 6 or 8 megohms without
difficulty.

Since ceramic pick-ups have a reasonable output (of
the order of 100mV r.m.s.) we do not need to provide
much gain to feed a power amplifier, so we added our
volume control after the impedance converter rather
than after the tone control, since this reduces the
possibility of the tone control amplifier limiting on
peaks.

TONE CONTROL
The tone control amplifier is designed around an
integrated circuit; the basic functional diagram is

Fig. 2. If we assume for the moment that C2 does
not exist, then the gain of the amplifier is given by:
y Vo Rl + R2
Galn - V‘ - l + R_3

Which in our case is 11 times or 21dB. 1If C2 were
large (compared with R2), then from the a.c. point of
view R2 is short circuited and our gain is now given by:

4 Vo

Gain = 7

In our case this is 1-8 times or 5dB, a reduction of

16dB. By choosing a suitable value for . C2 we can

obtain a gain characteristic which is flat at a gain of

21dB up to 1kHz, and then reduces gradually above this

frequency towards a limiting gain of 5dB; which gives
us our treble cut.

This is a particularly useful characteristic since it
gives treble cut between 1 and 12kHz where we might
require it, but gives very little extra cut above 12kHz
where we would expect the output from our cartridge

R1
I+R—3

¢9 104F 56kl
1000pF
—12v

to be falling off. Increasing C2 to 470pF would give
treble cut from 500Hz to 6kHz, but little extra cut from
6kHz to 20kHz. The control is made variable by
making R2 a potentiometer and taking C2 to the slider.

THE PRACTICAL CIRCUIT

The complete practical circuit is shown in Fig. 3.
Transistors TR1 and TR2 comprise the emitter
followers. Since it may be difficult to obtain the 22
megohm resistors shown in Fig. 1 for biasing, we have
used an alternative approach of 100 kilohm resistors for"
the divider chain and a single 10 megohm resistor to the
base of TR1, since this gives similar conditions. The
output of the emitter followers will limit at 3V peak to
peak with a total load of 50 kilohms, should readers
wish to use this circuit for other purposes.

The potentiometer VR2 completes the bias path for
the integrated circuit, and so this should not be dis-
connected unless a 220 kilohm resistor is inserted to
maintain the correct bias conditions for testing purposes.
The 33pF capacitor C7 restricts the bandwidth to 20kHz
when VR2 is in the flat position.

Since we are restricting the closed loop bandwidth to
20kHz we are not interested in frequency compensating
the integrated circuit for a maximum bandwidth
performance, but merely wish to ensure that the ampli-
fier is stable with the closed loop gain we require (1-8
times to 11 times). This is achieved by the 33pF
capacitor C6 between pins 4 and 6 and the 2-2 kilohm
resistor R7 and 47pF capacitor C4 from pin 5 to earth.

For a low output pickup the gain may be increased by
decreasing the value of R8, though this will slightly
affect the tone control characteristics.

The performance of the complete amplifier is shown
in Table 1.

CONSTRUCTION

The construction is straightforward, and is shown in
Fig. 4 and photographs. To fit the potentiometers
into the chosen box we had to cut the lid, but smaller
(and more expensive!) potentiometers might alleviate
this problem. We would definitely advise some form of
screened box because of the high input impedance.
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Table |. PERFORMANCE OF THE PICK-UP

AMPLIFIER
Input impedance greater than 6 megohms at
tkHz
Gain 10 times
Nominal input 100mV r.m.s.

Maximum input

Nominal output

Maximum output

Output impedance

Noise referred to
input

Frequency response

3V peak to peak

IV r.m.s. (no load)

7V peak to peak (no load)
2-2 kilohms

0-ImV peak to peak

25H2-20k Hz flat wnthm +0d8,
—3dB
Tone control 13dB cut at I2kHz

L..F. response depends on cartridge capacitance.

Fig.

Q -
f—] ——
-5 = FLAT]
o FREQUENCY FLAT CUT N
=1
1 -1 N
3 -4 \
Y : 4 ax coT
B . -
= 10 -1
2 15 -2 -
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200 1000 10,000 20,000
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5. Frequency response of the pick-up pre-amplifier

Holes must be drilled in the sides of the box to suit the
input and output coaxial sockets, the feed-through
power supply terminals, and the two potentiometers.
A small panel, made from 18 s.w.g. aluminium is
attached to the front edge of the box (secured by the

COMPONENTS . . .

Resistors
Rl 100k R7 2:2kQ
R2 100kQ2 R8 27k
R3 10MQ R9 22kQ
R4 560k R10 2:2kQ
R5 47k Ri1 5-6kQ
R6 100k
All £10%, W carbon
Potentiometers
VRI 100k log.
VR2 250k lin.
Capacitors
Cl 0-047uF polyester C7 33pF ceramic 109,
C2 2-7uF elect. ISV C8 220pF ceramic 109,
C3 0:224F polyester C9 1.000pF ceramic
C4 47pF ceramic 10%,  CI0 I10uF elect. 15V
C5 2.7uFelect. 15V Cll  10uF elect. 15V
(see text) Ci2 1,000pF ceramic

Cé

Semiconductors
Linear integrated circuit, d.c. coupled ampli-
fier—SL701C. (Available direct from the
makers: The Plessey Co. Ltd., Components
Group, Cheney Manor, Swindon, Wiltshire.

33pF ceramic 109,

Price: 18s.)
1%; %mg;g;}Texas Instruments

Miscellaneous
SKI, 2 Coaxial socket (2 off)
Die-cast box 43in X 3%in x lin

46R.043A)

Perforated s.r.b.p. 4}in X 2{in
Three insulated feed-through terminals
22 s.w.g. plastic covered wire
Two control knobs

(Electroniques

potentiometers’ nuts). The holes in the four corners
provide means for mounting the completed unit in
a record player cabinet, or elsewhere as required.

A piece of perforated s.r.b.p. board measuring 4in X
24in is used for mounting the IC and other components.
Soldering pins are inserted as shown in Fig. 4 and the
components mounted and wired up accordingly. Note
there is just one link to be made on the underside of the
board, between R5 and Cl1+ soldering terminal
pins (see Fig. 4). This board is then secured to the
bottom of the die-cast box with two 6 B.A. screws.
Two extra 6 B.A. nuts’are required to. act as suitable
spacers between board and die-cast box.

The final wiring between the board and the box-
mounted components can now be undertaken.

CONCERNING COMPONENTS

Ceramic capacitors are needed for decoupling the
supply close to the integrated circuit IC1, but elsewhere
only nominal values of electrolytic capacitors are
required, provided the power supplies are reasonably
well smoothed elsewhere.

The 2N3702 transistor chosen for the pnp TR2
position is not in fact specifically intended for low
current applications, even though it has a reasonable
current gain at the level we are operating it. Con-
structors might like to try the more recently introduced
but slightly more expensive 2N4058, though it is
doubtful if the input impedance would be noticeably
increased in this particular application, since the input
is in any case shunted by the bias resistors.

The voltage across CS5 is nominally zero, and so we
have difficulty deciding on its polarity. We can either
use a tantalum capacitor (which can stand a small
reverse voltage) or we can use two ordinary SuF
electrolytics “back-to-back”.

A third alternative which could be tried is to remove
C5 and earth the appropriate end of R8; there will be a
d.c. offset at the output which will depend on the value
of the bias current drawn through R6, but this may be
small for the particular integrated circuit specified. In
our case it was about 0-5V, and this would not appre-
ciably limit the peak to peak swing obtainable at the
output.

Next month: A sensitive D.C. Voltmeter design,
using the same type IC.
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HE SMALL sample piece of Vero-

board given free with this issue
of PrRACTICAL ELECTRONICS can be
used to build any number of pro-
jects. Six examples of popular appeal
will be presented in this and the next
two issues and are designed specifi-
cally for building on the board.

The board has a standard 0-15in
matrix of 112 holes (Photo A);

additional boards can be cut from
one of the common larger sizes
available on the retail market. In
each of the associated articles the
wiring layout is given and it will be
noticed that the holes are coded with
letters and. numbers (in italics) for
easy reference.

Where a large number of com-
ponents are mounted on the board
it is sometimes necessary to cut the
copper strips (breaks) to isolate
two or more distinctly different
parts of the circuit (Photo B).

When cutting the copper with a
spot-face cutting tool or knife be
careful not to nick adjacent strips
(Photo C). Any unwanted piece of
copper can be gently lifted with a
thin knife; do not let the knife

" slip and damage the remaining

copper (Photo D).

If there are insufficient copper
strips, or if two parts of the layout
have to be connected together, link
wires can be inserted in the appro-
priate holes (Photo E).

WIRING

Start construction of the selected
project by cutting the copper strips
if this is necessary. Insert the link
wires on the plain side of the board
and solder the wires on the copper
strips. (Notes on soldering are
given in an acconipanying article.)

There are bound to be flying leads
for connection to a battery, switch,
and other components. These are
also inserted through the appropriate
hole and soldered in the same way.

The components can be mounted
next, making sure that the wires are
inserted in the correct holes. Start
mounting at one end of the board
and work your way to the opposite
end. It is a good idea to leave
transistors until last so that they do
not suffer accidental damage from
the heat of the soldering iron (Photo
F).

For the most efficient soldered
joint, insert the wire through the
hole, bend over about &in of the
tip to 90 degrees, and solder to
the copper. The bent-over part
of the wire should lay lengthways
along the copper strip.

Most of the components are
mounted on end with the top lead
bent down to pass through a nearby
hole. The body of the component
should not touch the board, but be

left standing about }in above the
board; the connecting wires will
support it. It is better to leave wires
too long rather than too short. <k
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= SOLDERING -
WITHOUT TEARS

SOLDERING is an art that can be perfected by practice
and careful observation of a few basic rules. The
pictorial series here is intended to show how to make
and recognise good sound soldered joints, and how to
avoid dry joints which can cause instability problems.

Before starting to solder, make sure that you have the
right tools for the job; these (shown in Fig. 1) are a
soldering iron, a pair of wire cutters, a pair of long-
nosed wiring pliers, and solder. Wire strippers may be
found useful (see later). Solder can be obtained in
different grades according to the job in hand; this
article will confine itself to the jointing of wires, tags,
pins and copper laminate, found in most electronic
circuits. Plastics-covered tinned copper wire is recom-
mended for wiring of circuits.

SOLDERING IRONS

Choose the right iron for the job. For most wiring
work a 23-27 watt iron will suit most purposes. If
soldering delicate wires or printed circuit boards a 15
watt pencil bit iron will prevent excessive damage to
the insulation or bonded copper.

Fig. i. Tools for the job

Until fairly recently most irons had pure copper bits
which have to be tinned before use. 1f you have one of
these you may find that the tip will tend to be eaten
away into a saucer-like depression due to oxidisation
after a long period of use. In this case the tip must
be filed flat at an angle of about 45 degrees (see Fig. 2)
while the iron is cold.

The iron should be tinned when hot, that is, given a
thin coating of solder, to ensure maximum transfer of
heat and prevention of dirt ingress (Fig. 2). New irons
are usually supplied with the tip already shaped and
tinned. Some iron tips are shaped to a point or some
other form for special purposes.

More recently soldering iron tips have become avail-
able which are treated with iron plating to obviate

L9

Fig. 2. The tip must
be flat and tinned

corrosion; these should not need to be tinned or filed,
although they will acquire a coating of solder when used.

It is well worth investing in a stand for your iron to
guard against accidental burning when not in use
(Fig. 3). Never hook an iron on to the nearest con-
venient nail or chassis, or the penalty may be the cost of
a new jacket or shirt (Fig. 4).

Soldering irons can be dangerous tools if not treated
with care, but with controlled handling can give many
years of successful soldering as found in industrial
equipment.

SOLDER

There are two basic classes of soft solder: the type
sold in bar form that has no flux inside is intended for
sheet metalwork in conjunction with a flux paste;
modern solders with flux inserted inside are suitable for
all electronic wmng and hght metalwork. This is
often called *‘cored solder’’. The flux is injected

during manufacture of Ersin Multicore solder into five
tubes inside the solder in the correct proportion to the
No additional flux is required;

amount of solder alloy.

Fig. 3. invest in a protective stand

Fig. 4. Never hook an iron on a chassis
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in fact the use of flux paste for wiring is detrimental
and should be avoided:

Solder is a metal alloy composed of tin and lead.
The proportions of this mixture are carefully controlled,
different ratios being applied for different grades of
solder according to their application. The most
suitable grade for high quality wiring where a low
melting point alloy is required is 60/40 (60%, tin, 40%
lead). The recommended minimum bit temperature
for this grade is 248 degrees C.

A specially prepared alloy, containing a small amount
of copper, is made which slows down the process of
copper bit corrosion. This is Multicore Savbit which
is made in a variety of alloy ratios, but grade No. 1 is
generally the most widely used for wiring applications.
The alloy in this type of solder contains a small amount
of copper which is transferred to the solder joint, pre-
venting the deposit of copper from the bit of the solder-
ing iron.

OTHER TOOLS

The other tools which will be most useful are wire
cutters and thin long-nosed pliers; both should have
insulated handles if working near live equipment.

A pair of wire strippers may be found useful for cutting
wire and baring the ends, the cutting notch being
adjustable according to the size of wire being stripped.

For soldermg heat sensitive components, particu-
larly subminiature resistors, diodes, transistors, etc., a
useful tool is the heat shunt clip. Thxs can be made by
using a crocodile clip and soldering solid copper faces
to the jaws. By clipping this to the component wire,
both hands are left free to carry out the soldering
process. Having selected the tools for the job in
hand, a few notes are worth inserting here before
getting down to soldering.

e
A B ==

Fig. 5. (a) Good tinned end (b) bad Fig. 6. (a) Stripped insulation by hot
iron (bad) and (b) with strippers (good)

blob and melted plastics

TIPS ON THE METHOD
The soldering iron is subject to temperature changes
according to environmental conditions. If working
. out of doors the heat from the iron will tend to be
reduced by a cool atmosphere or breeze. If working
in the garage or workshop do not allow draughts from
open doors or windows to come into contact with the
iron; again the temperature may drop. Such a loss
of heat will result in difficult soldering and bad joints.
If the iron is in good condition and properly pre-
pared: with a smooth flat tinned tip, maximum heat
transfer will take place. Remember that the iron is
supposed to heat the wires as well as melt the solder.
When holding the iron, grip the handle like a pen;
gain control of the iron—be firm but careful and do not
let the iron become your master.
To make a soldered joint between two pieces of
metal a small amount of 18 s.w.g. solder is made to run
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between them in a molten state. The solder must
clearly melt at a lower temperature than the pieces of
metal to be jointed which in electronic work are usually
a wire and tag.

For the joint to be firm and sound the fluid solder
must “‘wet” the surface of each part of the joint, just
as a drop of water wets a piece of dry wood and spreads
out to form a damp patch. The solder must penetrate
a little way into the surface of the components being
jointed. When that happens a sound joint results;
on cooling down, the harder metals are firmly locked
together by a thin and now solid layer of the softer
metal laying between them, that is rooted into their
surfaces. Inefficient soldering where the two parts are
not electrically sound, are called dry joints.

When any soldering is being undertaken the parts
that are to be joined must be clean. However,
even that is not sufficient because when metals are
heated, an oxide forms and makes it difficult for the
solder to penetrate into the surface of the metal. Con-
sequently a flux is used, and an efficient one will not
only remove the surface oxide which already exists
but will prevent it forming when the metal is heated.

When undertaking the soldering of electronic or
electrical equipment it is essential to ensure that the
flux is not corrosive, that is, the flux residue must not
absorb moisture from the air which may subsequently
cause the joint or the metal to be “eaten’ away by
corrosion. Liquid or paste fluxes which can be used
effectively for non-electrical joints are quite unsuitable
for this reason.

SOLDERING WIRES TO TAGS
Insulated wires and component wires require the
same treatment. Fig. 5 shows a plastics-covered

Fig. 7.
tinned

The bare wire end may be

tiined copper wire which has to be connected to a
tag strip. Strip about }in of insulation from the end
with strippers, wire cutters or knife. Make sure the
actual copper wire is not nicked at this point or it
may fracture at a later date. If it is, cut the wire and
try again. Do not strip plastics insulation by melting
with a soldering iron; this will spoil the appearance
of the wiring and make the iron tip contaminated,
making subsequent soldering more difficult (Fig. 6).
Next, the bare wire end may be tinned, that is, a thin
coating of solder deposited on the wire. This will help
to achieve a sound joint. Fig. 7 shows this being done.
Hold the iron on the wire just long enough to melt the
solder and make it flow along the wire. If the iron is
held on the wire too long the insulation may melt back
along the wire (Fig. 5b). If there is excessive solder on
the wire in the form of a blob, reheat the solder and
quickly wipe off the surplus with a piece of rag.
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Fig. 8. Tinned clean tags and wire
fitted

Fig. I1.

Fig. 9. Apply iron to tag and wire,
then the solder

maintained

Fig. 8 shows the tag. Most tags are supplied already
tinned but if they are a dirty grey colour or untinned a
thin coating of solder must be applied in the same way.
Sometimes the tags can be so badly soiled that the
solder will not adhere at all. Then all the dirt and
oxide on the tags must be cleaned off with fine emery
paper or scraped with a knife first. This also applies
to some component wires that have been in store for a
long time.

The wire is now fitted to the tag (Fig. 8). Bend the
wire and pass it through the taghole (if there is one) or
wrap round the tag once only. Squeeze the wire with
pliers so that it grips the tag firmly. Apply the iron
tip to the tag and wire, then the solder (Fig. 9). Do
not obtain a blob of solder on the iron and carry it
to the joint, or the flux will not perform its duty in
making the solder flow over the joint. Do not use
too much solder, just enough to coat the wire and tag
evenly. The solder should not settle as a blob or a
“dry’’ joint is very likely to result.

Fig. 10 shows a good joint in the centre and bad joints
on either side. On the good joint, you will also see that
the plastics sleeving is maintained right up to the tag.
Surplus solder is carried away by the iron then
removed with a piece of rag. Some constructors tend
to shake the iron to remove the surplus solder, but it
could finish up on your clothing and soil it.

A hot iron held too long on a component tag or wire,
particularly transistors, can cause the component value
to change completely. Make sure your iron is at the
correct temperature to heat the parts to be soldered
without any delay whatsoever. Any deposits of dirt
or excess solder on the iron tip can be wiped off with a
piece of rag.

Two wires bent and squeezed

Fig. 12. Even flow of solder, insulgtion Fig.

Fig. 10. (a) Lack of solder, insulation meited BAD JOINT ; (b) Even flow of
solder, insulation maintained GOOD JOINT; (c) Wire not gripping tag, quick
solder blob BAD JOINT

13. Allow the solder to flow
. evenly over copper and wire

JOINING TWO WIRES

The example given here shows two pieces of plastics-
insulated wire jointed and sleeved. The same rules
about preparing the wire apply as before.

Fig. 11 shows the two wires bent and squeezed ready
for soldering. A piece of sleeving is passed over the
wire ready for fitting firmly over the joint.

Fig. 12 shows the finished soldered joint, again not in
blob form. Finally slide the sleeve right over the joint.

WIRING PRINTED BOARDS

With the advent of microelectronics, there is an
ever increasing need for the use of smaller soldering
irons with careful heat control and fine cored solder
(22 s.w.g.) in order to make a perfect electrical soldered
joint. A suitable alloy for this purpose is 60/40 or
Savbit due to its melting properties. Extra care must
be exercised in preventing too much heat reaching the
heart of components such as transistors, diodes and
miniature resistors. Maintain as long a length of the
component lead as possible to facilitate re-use later
and to help to apply a heat shunt as mentioned before.

Again the rules are the same. Pass the bare tinned
wire end through the hole in the board and allow the
solder to flow evenly over the wire and copper (Fig. 13).
Trim off any surplus wire with cutters. When wiring
to printed circuit boards or Veroboard it is best to use
an iron with a smaller bit (as found on 15 watt models)
so that heat is not excessively spread over a wide area,
at the risk of loosening adjacent joints.

Finally to check that the joint is good, grip the wire
with the pliers and give a gentle pull. If a loose joint
is evident, clean and resolder.
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GALAXY OF THOUGHTS

Time and again in science new ideas
and theories are put forward only to
be rejected by the majority, and time
and again there is a return to the ideas

and theories as originally proposed or °

with slight modifications. The latest
of these revivals has to do with
quasars.

Some ten years ago the Soviet
astronomer, academician V. .
Ambartsumian suggested that
galaxies might have their origins in
very dense concentrations of matter.
He suggested that from these there
could be ejections of matter which
would form stars-and groups of stars
building up into galaxies. The core of
such a structure could eject large
Jumps, as it were, and there would
appear jets similar to those which
appear in some strong radio galaxies.

SRACRWNGCH

By Frank W. Hyde

The theory was not taken seriously
at the time it was proposed, but now
recent observations at the Mount
Wilson and Palomar Observatories by
Dr. H. Arp show that many objects
classified as ‘‘peculiar galaxies™ are
associated with radio sources and are
also in the process of ejecting matter
in a specific direction. In 1966 Dr. Arp
had suggested that many quasars were
associated with the “‘odd” type of
objects which are observed. At that
time, his views were also questioned
by astronomers at Herstmonceux.

BIG BANG QUASARS

The new observations, however, fit
Dr. I. D. Novikov's extension of the
Ambartsumian theory. It has been
generally held that quasars, the very
small, distant, and energetic radio
sources, were regions in which the
collapse of massive objects to one
single atom (known as a mathemati-
cal “singularity”’) was taking place.
Dr. Novikov has put forward the
suggestion that in fact there is an
expansion from the singularity exactly
as the “Big Bang™ universe. Novikov's
investigations show that all the
optical requirements of quasars are
met and in addition the ejected matter
will produce radio noise.
. It could be then that the quasar
is an expanding object, which in the
course of time becomes a calmer
object where matter condenses back
into stars around the remaining
nucleus. It would seem that the
differences we observe between objects
are, in fact, stages in the evolution of
galaxies and stars.
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PULSARS

The discovery of Pulsars by Dr. A.
Hewish with his team at the Mullard
Radio Observatory at Cambridge has
marked a new milestone in radio
astronomy. It was natural that the
discovery made other observatories
very active. The first of these remark-
able objects was found at a fre-
quency of 81-5SMHz. Prof. J. G.
Davies recorded signals from one of
the pulsating sources at a number of
different frequencies at Jodrell bank
using the Mark I telescope of the
Nuffield Radio Astronomy Labora-
tories. These were 151, 240, and
408MHz. The pulse duration was.
found to be the same at all fre-
quencies and this is consistent with
the Cambridge discovery.

An interesting fact that emerges
from these particular data is ‘that,
since the starting time of all three
frequencies began at about the same
time, the emissions come from
regions which are mot more than
1,000km apart. But the duration of
the pulse (about 0-3 second in this
case) means that the spread of the
sources is not more than say 10,000km.
All this bears out the Cambridge
theory that the radiation is most
likely to be associated with white
dwarf or neutron stars.

The distance for the origin was
given by Cambridge as 60 paraseconds
(198 light years, see Table 1) and this
leads to the calculation that the pulse
power is some 10%* watts and there-
fore the energy radiated is 2 x 10
joules. On the size that has been given
the field strength would be around
10,000 volts per metre.

A special meeting was held by the
Royal Astronomical Society on the
subject of Pulsars and was a notable
one for the attendance and participa-
tion of leading figures in Radio
Astronomy. Follow up work by Prof.
Sir Martin Ryle at Cambridge with
Dr. Judy Bailey, made use of the “‘one
mile” radio telescope at Cambridge;
the frequencies chosen were 408 and
1,407MHz. The mean position of one
of the stars proved to be RA 19h 19m
37:0s + 0-2s.

The noise ratio to the signal level at
1,407MHz precluded precise position
measurements but did provide infor-
mation about the flux density. The
mean spectrum indicates that the
surface brightness of the star must be a
hundred thousand times brighter than
the quasars. This result coupled with
the fact that there seems to be no cut-
off at low frequencies suggests that
theradiation is not due to synchrotron
effects.

A more likely explanation is that
the radio signal is the result of the
movement of electrons in a plasma.
This is the mechanism that is respon-
sible for the emission from sun-spots
and also that from the low fre-
quencies in the Crab Nebula.

Dr. Frank Drake who directs the
300 metre telescope at Arecibo,
Puerto Rico, for Cornell University

has confirmed that the pulsations are
rapid and regular. He has coh-
tributed the information that at a
frequency of 111MHz the received
radiation was ten times greater than
at any other frequency.

JAPAN JOINS THE SPACE
CLUB

The satellite programme of the
University of Tokyo’s Institute of
Space and Aeronautical Science has a
three-year schedule of ten satellites to
be launched by their M-4S rocket.
The first of these satellites designated
No. 1 Scientific satellite will be put
up this year as soon as agreement can
be reached with the local villages
where the site is located.

Table 1.

One light year = Distance
travelled by
light in one
year

= 586 x 10
miles
= 0-307
paraseconds

Paraseconds = 3-259 light

years

19-16 x 1012

miles

Three more similar types of satellite
will be launched in 1969 and another
five during late 1969 or 1970/71. The
Japanese have concentrated their
efforts in fields not having had major
attention by the United States and
Russia. These fields will enable the
Japanese to make full use of their
highly advanced observation tech-
niques.

The M-4S is a four stage rocket
bigger than the American Scout but
perhaps slightly less efficient. It is
23ft tall and weighs about 40 tons at
lift-off. The first stage is 4-5ft in
diameter and can produce 100 tons
of thrust. Using eight strapped-on
solid fuel boosters the thrust is
doubled and should be able to put a
2801b payload into a 500km orbit. So
far the Japanese have had three
attempts which were aborted by third
stage difficulties putting the pro-
gramme behind schedule.

The No. 1 satellite is intended to
orbit at 500km above the earth and
obtain data on electron and - ion
densities. It will also observe radio
noise at high frequencies and cosmic
rays in space. The satellite will be
used to monitor time variations in
radiation of radio noise from the
sun during abnormal emissions from
the sun. The reactions of electrons
and protons as they are ejected from
the sun toward the earth will form
part of the cosmic ray experiments.
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LODTINS FOR SOHNETHINS DIFFERENT?Y

FMT.51 Miniature
3-Band Tuner. Micro-
miniature circuit offering
exceptionaland sensitivity
and selectivity dn LW,
MW and FM. All transistor
circuit operates from
single 9 volt battery with
provisions for connection
to an Audio Amplifier and
also to a Multiplex adaptor
for FM Stereo Reception.
Call in at your *' Eagle "
dealer to see this exciting
tuner priced at only
£16.5.0 inc. P.T.

FOR VERSATILITY
RELIABILITY AND
SOUND VALUE
INSIST ON

¢PBLla

o,

ﬁODUc&
Distributed by

B. Adler & Sons (Radio) Ltd.
Coptic Street, London, W.C.|

GET THIS SPECIAL PACK NOW AND
WITH THE FREE VEROBOARD
ENCLOSED WITH THIS NUMBER  / Ses
COMPLETE THE SERIES OF At
GIRCUITS IN THIS AND THE :
NEXT 2 ISSUES OF

“ Practical Electronics ”

Pack consists of Spot
Face Cutter and 5 pieces
of Veroboard cut to size.

Available now at your usual retailer
TRADE ENQUIRIES TO

NORMAN ROSE (Electrical) LTD., 8 St. Chad’s Place, Gray's Inn Road,
TECHNICAL ENQUIRIES TO London, W.C.1
VERO ELECTRONICS LTD., Industrial Estate, Chandler's Ford, Hants SO5 3ZR
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HAVE you ever wished that you could have some
electrical appliance switched on automatically
It could be the light in the porch,
dark room, or sick room or anywhere; it could be a

when darkness falls.

single bar 1 kilowatt fire.
have their own ideas.

This simple device can be made up on the sample
piece of printed wiring board given free with this issue.
Details of the housing is omitted deliberately because
the constructor will probably wish to incorporate it
either in a plain box.or in some existing installation.

TRIGGER SWITCH

The circuit uses three transistors in a Schmitt trigger
and switch configuration (Fig. 1). The light sensitive
device XI is a light dependent resistor (l.d.r.) or cad-
mium sulphide cell. During full daylight conditions
the L.d.r. will be of low resistance, about 75 ohms;
in darkness it will be as much as 10 megohms.

The potentiometer VR1 is set to determine the am-
bient lighting conditions that will operate the trigger
circuit. During daylight transistor TR1 conducts, the
low resistance of the l.d.r. having little effect on the
base bias supplied via VR1 to TRI.

Transistors TR2, and hence TR3, will remain in a
non-conducting state, so the relay will be in the neutral
non-operative condition. Relay contacts RLA1 and
RLA2 remain open-circuit and the mains supply is
unable to reach the appliance.

Potentiometer VRI can be set so that at dusk or
darkness, the high resistance of the l.d.r. influences the
bias supplied to TR1, switching this transistor off. As
it does so, TRI collector voltage goes more negative
and biases TR2 into a state of conduction. The third
transistor has been chosen as an npn type deliberately,
so that the positive going voltage on TR2 collector
biases TR3 into conduction.

The relay is connected into the collector circuit of
TR3, is energised, and changes over the contacts,
switching on. the appliance. The capacitor Cl is a
“‘commutating” capacitor inserted to speed up the

No doubt readers will

///

12V
R RS
1% 81 1 RLA1 il
Xt el TR3 ] PLUG
ORP12 NKTT73

TR
NKT127

)
TR2 Lr
NKT127 P’VV‘—@ ’ RLA2

R6

_@ 6-8k0

R3 R4
0n 33k

Fig. I. Complete circuit of the Light Operated Mains
Switch

3
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BA 0] ¥ APPLIANCE
o1

L0481 ov

switching process and avoid relay chatter. Diode D1
suppresses transient spikes due to back e.m.f. from the
relay coil, which would otherwise possibly damage
TR3.

The maximum current rating of the NKT773 is
300mA so it should be able to handle the maximum
100mA, which the relay could take, without resorting
to the use of a heat sink. If a metal case is used to
house the device, it might be a good idea to use this as a
heat sink for TR3 just to be on the safe side. In this
case, no other wire or connection should be taken to the
case.

Do not exceed a | kilowatt rated appliance on the SA
relay contacts.

CONSTRUCTION

Construction work is very simple if the basic rules
outlined in the special article on printed wiring board
(elsewhere in this issue) are followed. The component
layout on the board is given in Fig. 2 with the plan of
copper strip breaks and connections on the underside.
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Prototype layout of light operated switch showing externally connected I.d.r. and relay. Note that I.d.r. is sleeved at

soldered connectlons to board flying leads

COMPONENTS . . .

Resistors

Rl 1kQ R3 10Q RS 1kQ
R2 12kQ R4 3-3kQ R6 6-8kQ2
All 10%, % watt carbon

Potentiometer
VRI 10k skeleton preset

Capacitor
CI 0:0] »F polyester

Transistors
TRI  NKTI27)
TR2 NKTI27? (Newmarket)
TR3 NKT773 )

Diode
DI OAS8I

Light Dependent Resistor
X| ORPI2 (Mullard)

Relay
RLA 1209, 12V (Radiospares type H) with two
sets of heavy duty changeover contacts rated at
SA for 250V a.c. minimum

Miscellaneous
Printed wiring board, free in this Issue
PLI Mains plug to suit house wiring and applnance
SKI Mains socket to suit appliance (see text)
Battery 12V with clips, on-off toggle switch, case to
house all components

The l.d.r. is push fitted in a rubber grommet fitted in
the case. Obviously the relay cannot be mounted on
the board; it can be fitted to the case by means of the
single hole nut fixing. Make sure that none of the
copper strips or tags touch the case or disaster will
result. The board can have small pieces of foam
plastics or rubber glued to the underside for subsequent
fitting in the case. Arrange the board so that a hole in
the case corresponds with the screwdriver slot in VRI

700

TO MAINS TO MAINS SOCKET
PLUG PLY SK{
WIPER 2

WIPER 1

TO BY1 +VE
9 10 1 12 13 14 15_16

G

XN OMmMM

6 7 B 910 1 12 13 14 15 16

Fig. 2a. Component layout on the board with connec-
tion details to other components

Fig. 2b. Underside view of the board showing the
breaks in the copper strips and connections

for easy adjustment. Bring out the relay wiper contact
connections to a mains socket SK1 (preferably 3-pin,
13A) mounted on the case so that the appliance can be
directly plugged in. A flying lead with a mains plug
PL! is connected to the relay contacts.

All that is needed now is a small 12V battery to
supply the electronic ciruit, and -a toggle switch to
switch off the battery when not in use.
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By M. A. Colwell

HERE tends to be a lull in the launching of new equip-
ment immediately following the Audio Fair, pre-
sumably because most manufacturers go hell-for-leather
to get their ideas geared to this partic_ular event.
Some do not seem to worry too much and let progress
proceed along the lines that suit their programmes
better. Those who miss the boat usually look forward
to showing their wares at the Northern Hi Fi and Radio
Exhibition later in the year but, alas, this year there will
not be one (see later).
In our review of the Audio Fair in London, several
items had to be omitted due to space restrictions, but

Standard Radio
cassette tape
recorder model
SRI0! from
Denham & Morley

mention is now made of the new Truvox equipment.
Designated the Series 200, this equipment includes a
variety of tape recorders: mono, stereo, three-speeds,
two-track, four-track, according to your needs. The
price is £124 14s 2d mono, £147 17s 4d stereo. To
these are added the TSA200 transistor stereo amplifier
(£54 12s), FM200 tuner (£36 19s 4d), MPX100 stereo
multiplex decoder, and LS200 shelf loudspeaker
(£21 19s 2d).

The TSA200 amplifier boasts a frequency response

of +1dB, 15Hz to 30kHz at 1 watt or 20Hz to 20kHz
at full output for 0-25 per cent distortion. The
FM200 tuner has provision for taking the slide-in
stereo multiplex decoder, and includes a centre-zero
tuning meter and stereo broadcast indicator.

Denham & Morley (Overseas) Ltd. announce that the
new Standard Radio cassette tape recorders will take
the Philips type tape cassettes. These models, SR107
(27 guineas) and SR 101 (38 guineas) are available from
stock and are intended for portable use, having a 600mW
amplifier and 24in loudspeaker. The SR101 has a
recording level meter and is supplied with a leather
case.

Tape splicers are available in abundance in various
forms. It is interesting, therefore, to see that one
manufacturer has reduced the price. The “Bib” }in
splicer by Multicore Solders has been reduced from
£1 3s 10d to 19s 6d. At the same time a new Model 20
has now been marketed with a plastics cover, non-slip
base, and cutter. The price of the new model is
£1 3s 10d.

SUPER AUTOMATIC TURNTABLE

A preview was given at the Audio Fair of the
Perpetuum-Ebner PE2020 automatic/manual turntable -
and pick-up arm and is now available from Highgate
Acoustics. This turntable can track every record at
the desired 15 degree vertical stylus tracking angle
during manual or automatic play of every record. This
factor is of importance to record reproduction in
maintaining minimum tracking distortion, and is
being accepted by an increasing number of manufac-
turers as an industry standard.

The pick-up head shell is fitted with an adjustable

(D RECORDING TAPE SPLICER
i . "

Ir'eidzu for two, four or eight track 3° (6-3 mm) tapes

New ¢ Bib** splicer by Multicore Solders

device for ensuring this feature and will take all car-
tridges with 4in standard mountings. An anti-skating
control can be set according to the stylus radius and
for “‘wet’”” and *‘dry” playing. The base of the arm has
a knob which can be adjusted for steady stylus pressure
with skating force compensation. The complete unit
is available at a basic price of 49 guineas: base and
cover, and Goldring G800 cartridges can be fitted as
optional extras.

For those who use professional audio equipment the
Leevers-Rich Audio Equaliser Model A501 offers a
very wide range of combinations of filter circuits to
suit almost any recording or replay characteristic. The
interesting feature here is that the slider controls on the
front panel given immediate visual indication of the
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Special
Next Month!

2 More Constructional !

The Perpetuum-Ebner PE2020 automatic [ manual
turntable with base and transparent cover

frequency response characteristic set up on the instru-
ment, in graphical form. The manufacturers state
that this equipment is available for industrial and
professional studios only at a net price of £166.

EXHIBITIONS

For readers who might be in France in March next
year, why not have a look at the International Festival
of Sound, High Fidelity, and Stereophony. This
function is as well known as our Audio Fair and will be
held at the Salons du Palais d’Orsay, Paris, from March
6 to 11. The 'biennial radio and television show at
Lyons is in full swing from September 14 and closes on
September 23.

Finally, on a rather ironic note, we received news of
the cancellation of the Northern Hi Fi and Radio
Exhibition, originaily planned for Stockport in Septem-
ber, due to insufficient support. On the same day,
we also received an announcement that from August 10
the stereophonic programmes on Radio 3 were to be
extended to v.h.f. listeners in the Holme Moss area. A
case of shutting the doors in the face of progress? vk

(below) A Truvox quartet consisting of the FM200 tuner,
TSA200 amplifier,
PD204 four-track
stereo tape

unit and

LS200

shelf loudspeaker
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Features for your
wiring board

FROST WARNING ALARM

Anticipate freezing hazards on roads or to
water pipes, greenhouse and outdoor plants
etc. with this versatile alarm unit which
provides visual or audible warning of
imminent frost.

MICROPHONE ADAPTOR

Extends your crystal microphone cable
without fear of hum pick-up or mismatch.
Just fit the neat module to the casing.
Saves carrying your tape recorder around..

BUILD THIS RHYTHM GENERATOR

Adds rhythmic ‘“ colour '’ to the melody by
enabling you to select electronic brushes,
bass drums or bongoes at any dance tempo
to accompany any instrument. Instant pre-
select beat and tempo at the turn of a knob.

PRACTICAL

ELECTRONICS

NOVEMBER ISSUE ON SALE OCT. 11
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DENTOPHONICS,iS concerned with the relationship of
sound to the mouth, and with practical applications
of sound transmission through body tissues. Before
giving an outline of various systems, it is as well to
give a warning to those interested in practical ex-
periments in this field.

At the present time, the medical profession states
that there appears to be some link between high
power audio noise levels and cardio-vascular diseases
and cancer. Therefore care and advice should be
taken regarding experiments involving the direct
propagation of high power audio frequencies through
body tissue of living subjects.

Furthermore hobbyist experimenters are advised to
use transistor battery powered equipment, taking
extreme care over electric shock precautions.

Direct transmission of audible sound through
solids is relatively inefficient when compared with
ultrasonic frequencies. The power required to drive
a transmitting transducer in the speech range of
300Hz to 3kHz is much larger than that for 30kHz.

SONIC PROBES

The term *‘sonic probe™ is applied to specialist
transducers used for transmitting into, or receiving
from, a material and means quite literally sound probe.
There are three types of transducer commonly used in
this application, piezo-electric, dynamic (moving
armature) and variable reluctance. For transmission
and reception purposes, the easiest probe for construc-
tion by the amateur is of the dynamic type, the basic
design being shown in Fig. 1.

One method of making a probe is to obtain an
ex-Government oxygen mask ‘assembly and remove
the microphone insert. This has a bright soft metal
case which is carefully stripped off, the diaphragm
assembly then pulls apart easily from the microphone
body. The diaphragm alone is then replaced over
the pole pieces and secured to the body with rubber
impact adhesive.

An insert modified in this fashion may be used as a
surface contact probe; an unmodified throat micro-
phone cell may be used for the same purpose. For
surface contact usage, as in the case of body tissues,
acoustic coupling is improved by using MS4 silicone
grease between the skin surface and the probe face
(diaphragm).

more on DENTOPHONIGS

By.S.A. HARDY A.S.E.R.T.

For localised transmission and reception at a point,
the diaphragm may be fitted with some form of socket
assembly so that it can accept various types of probe
head. In the author’s case these were household
sewing needles and a bodkin as may be seen in Fig. 2.
However, in this case the original brass diaphragm
retaining ring from the microphone insert is best re-
fitted and secured with adhesive to add to the robust-
ness of the assembly. Care should be exercised in
the choice of material for the probe head, and its
length, to prevent the introduction of resonances
caused by the natural springiness of the material
(modulus of elasticity) when stressed.

These microphone inserts have a nominal impedance
of 200 ohms, connections on the plastic base marked 1
and 2 are connected to the coil and the connection
marked C goes to the case.

A point contact reception probe can be made by
modifying, or replacing, the stylus from a pick-up
cartridge. Ceramic cartridges are best suited for this
purpose due to their natural robustness and relatively
high signal output voltage. Also a reception probe
of this type and construction is not susceptible to
external ambient noise, as are the types that have a
diaphragm as a part of their construction.

IRON
coLs DIAPHRAGM

%
%
%
/
b

MAGNET

Fig. |. A dynamlc moving-iron transducer, e.g.
headphone Insert
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A modified microphone of the aforementioned type
was mounted on a;denture (shown in Fig. 3) for
experiments regarding a possible design for an artificial
larynx (vocal chords). This was also found to be
suitable for usage in experiments concerning Dento-
phonics and the Audio Dental Phenomenon.

THROAT MICROPHONES

These are basically similar in design to normal
dynamic microphones, except the diaphragm has a
slightly higher compliance (stiffness) and an interface
pad of chamois leather covering the external face of
the diaphragm. Two cells are used as part of a neck
band and are designed to pick up the vibrations of the
human vocal chords via the external walls of the
cartilagenous structure of the larynx. Thus, these
cells are ideally suited for use as sonic probes. The
nominal impedance of complete throat microphone
. assemblies, available on the surplus market, is usually
200 ohms.

Fig. 2.

A sonic probe for jocalised contact. The
microphone diaphragm has been fitted with a socket
which wiii receive various types of probe heads

ANCILLARY EQUIPMENT

Microphone inserts and throat microphone cells will
handle continuous sine wave powers of up to 250
milliwatts at audio frequencies when used as trans-
mission probes. Thus low power transistor amplifiers
may be used for driving transmission probes and an
amplifier having a rating of five watts is more than
adequate.

However, the voltage levels obtained from reception
probes are usually very small and a pre-amplifier
capable of dealing with inputs of the order of 1 milli-
volt is a necessity. Also care must be taken with'
earth loops, electrical and acoustic screening to
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Fig.3. An experimental denture-microphone assembly

prevent hum and/or noise pick-up. This also avoids
an experiment being marred by minute audio frequency
electrical currents travelling through the human body
during tissue investigations.

OCCLUSION

In experiments where it is necessary to muffle the
human ear to shut out extraneous noises, it is .best
to use a set of the ear defenders now available. These
specialist devices are primarily designed to protect the
hearing of individuals working in high ambient noise
levels. An example is that of airport personnel
working in close proximity to running aero-engines.
Ear defenders are worn like a normal headset, in fact
some models have inbuilt telephone earpieces.

The ear pads are soft plastics cushions filled with
glycerine, or plastic foam, and the streamlined hard
plastic case cavity is filled with fine grain plastic foam.
As an example of their efficiency a wearer in a quiet
room can only just hear a domestic radio running at a
normal listening level.

Ear defenders are manufactured by Anticoustic,
Amplivox and Denis Ferranti Meters Limited.

CONCLUSION :

Professional equipment is available; a variable
reluctance bone conduction microphone is manu-
factured by Spembley Electronics, Enham Arch,
Newbury Road, Andover, Hants. This item has a
nominal impedance of 300 ohms, delivers 100 micro-
volts and has a twisted pair lead out. Accessories,
such as line amplifiers, are also available from this firm.

Shure Electronics Limited, 84 Blackfriars Road,
London, S.E.1, manufacture a high impedance crystal
vibration pick-up. The model number is 61CP, and
it is designed for research purposes.

Surplus throat microphones, inserts and dynamic
telephone earpieces are available from suppliers
including those given below. -

London Central Radio Stores, 23 Lisle Street,
London, W.C.2.

Samsons (Electronics) Limited, 9 & 10 Chapel
Street, London, N.W.1.

Job Stocks Limited, St. Mary Road, Walthamstow,
London, E.17 (callers only). This firm also has
occasional stocks of surplus ear defenders. *
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ORGAN BUILDERS! SILICON N.P.N. TRANSISTORS, ALL

INDIVIDUALLY TESTED IN PUBLISHED DIVIDER CIRCUIT!

GOLD-PLATED LEADS FOR EASY SOLDERING! Unbeatable
value at 1/6 each or £5/-/- per 100,

TRANSISTORISED FLUORESCENT LIGHT. 8 WATT 12in
TUBE. Current drain only 700mA ! Complete and tested £2/19/6 only!
Or in kit form:

Case . - B = 2 /6
Transistor . A'a .. 10/-

holders— = . palr  4/-
Con ensers, etc. 4 WFE
Transformer (on printed cm:un) o 13/6
Tube = 8/-

TRANSISTORS

0C200, 0C203, OC204, all at 2/- eac!

ASY22, 2N753, BSY28. 'BSY6S, 20344A 2G345A, 2G345B, 2G171A,
2G378A, all at 1/6 each

Transistors similar to 0C44, OCT1 and OC72 all 1/- each.
Unmarked, untested !ransistors. 716 for 5

LIGHT SENSITIVE TRANSISTORS (s-m;lar OCP 71). 2/- each.
30 watt transistors (ASZ17), 19/- each. .
DIODES. Very low leakage. Make excellent detectors, also suitable
for keying electronic organs, 1/- each, 20 for 10/-.

RECTIFIERS
BY100,800 p.i.v., 2/6 each, 24/- per doz., £7/10/- per 100, £50 per 1,000.
BYZIJ. 6-amp, 400 p-i.v., available on same terms.

MULLARD POLYESTER C. APACl'l‘ORS
FAR BEDOW COST PRICE

0:0014F 400 volts 0-02uF 200 volts i
0-00154F 400 volts ] 3d 0-154F 160 volts 6d
0:0018xF 400 volts | 0-22uF 160 volts 6d
0-00224F 400 volts .. M 0-27uF 160 volts 64
0-01zF 400 volts .. 3d IuF 125 volts 1}-

VERY SPECIAL VALUE! Small Silver-mica, Ceramic, Polystyrene
Condensers. Well assorted. Mixed types and vajues. 10/- per 100.
PAP]EO(I)! CONDENSERS, MIXED BAGS, 0:0001 to 0-5u«F. 12/6
per 100.

RESISTORS! lee-away offer! Mixed types and values, § to § watt.

6/6 per 100, 55/- per 1,000. Individual resistors 3d each. Also & to

3 watt close tolerance. Mixed values. 7/6 100, 55/- 1,000.

16III_!l':-l\("’IOUND RESISTORS. 1 watt to 10 watts. Mixed bags only.
or 10/-.

RECORD PLAYER CARTRIDGES
ACOS

GP 67/2 Mono. 15/~ complete with needles.

GP  91/3 Stereo Compatible £l[—l- o
GP  93/1 Stereo Ceramic £1/5/- B
GP  94/1 Stereo Ceramic £1/5/-

Small pick-up arms complete with cartridge and needle, 10/~ only.

TRANSISTORISED SIGNAL INJECTOR KIT R.F.Ill.‘l)'-’/.lAl.‘f.
- only
TRANSISTORISED SIGNAL TRACER KIT 10/- only

VYEROBOARD )

2%in X lin 0-15in matrix 1/1
3%in x 24in 0-15inmatrix 3, 3
34in X 3%in 0-15in matrix 3/11
5in x 2%in 0-15in matrix 3/11
Sin x 3}in 0-15in matrix 5/6

17in x 23in 0-15in matrix ll/
17in % 33in 0-15in matrix 14/8

33in < 2%in 0-lin matrix 3/9
33In x 3}in 0-lin matrix 3/11
Sin % 24in 0 lin matrix 3/11
Sin X 33in O0-lin matrix 5/6
Spot Face Cutter 7/6. Pin Insert Tool 9/6. Terminal Pins 3/6—36.

MULTIMETERS. 20,000 ohms per volt.
Ranges: a.c. 1000V 500V, 100V, 50V, 10V.
OlnA, 2-5mA, 50:A
d.c 2,500V, 500V, 250V 50V 25V SV.
Resistance: 0/60kQ2 and 0/ M
Special price £4/-/- only.

ELECTROLYTIC CONDENSERS

0:25u4F 3 volt | 4volt | 254F 12 volt  100uF 16 voit
1uF 6 volt 4;1}' 12 volt | 25uF 25 volt ' 125uF 25 volt
1uF 20 volt | 4uE 25 volt | 30uF 6 volt | 320uF 4 volt
1-254F 16 volt | 6uF 6 volt | 30uF * 10 volt | 320uF 10 volt

F Jvolt | 84F 3 volt | SO4F 6 volt | 400uF 64 volt
2uF 350 volt | BuF 12 volt | 64uF 25 volt
2:5uF 16 volt | 10xF 6volt | 64uF 9 volt | All at-1/- each.
3uF 25 volt | 10uF 25 volt lOOuF 9 volt
32uF 64 volt | 25uF 6volt | 100uF 16 volt!| 20 assorted

| {our li)ell“ﬁon)

Orders by post to
G. FSTMILVSVARD DRAYTON BASSETT, NEAR TAMWORTH,

Please include suitable amount to cover post and packing. Minimum
2/-. Stamped addressed envelopc must accompany any enquiries.
For customers in Birmingham area goods may be obtained from
Rock Exchanges, 231 Alum Rock Road, Birmingham 8.

S

EXCEL

i

Through this 1GS
3-way Training Method:

MASTER THE THEORETICAL SIDE
From basic principles to advanced applications,

quickly and easily through ICS. That's because
each course is set out-in easy-to-understand terms.

7 you'll learn the theory of electronic engineering,

MASTER THE PRACTICAL SIiDE

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 noelectronic engineeris complete
without a sound working knowledge of maths.
But new ICS teaching makes mathematics easier
to learn.

Wide range of courses available include?

Radio/TV Engineering and Servicing, Closed Circuit TV, Electronics,
Electronic Maintenance, Servomechanisms, Computer Engmeering,
Numerical Control Electronics, etc.

EXPERT COACHING FOR:

INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS
CITY AND GUILDS TELECOMMUNICATION TECHNICIANS
CITY AND GUILDS ELECTRONIC SERVICING

R.T.E.B. RADIO/TV SERVICING CERTIFICATE

RADIO AMATEURS’ EXAMINATION

P.M.G. CERTIFICATES IN RADIOTELEGRAPHY

Build your own radio, transistor portable, and professional-type test

instruments with an ICS Practical Radio and Electronics Course.
thing simply explained and eoty to hondle. All P

Every-
and tools

supplied. For detalls post coupon below.

Member of the Association of British Correspondence Colleges

7

ror FREE HANDBOOK POST THIS COUPON TODAY
I.C.S., Dept. 131, INTERTEXT HOUSE,
PARKGATE ROAD, LONDON, S.W.1i
NAME
ADDRESS
OCCUPATION AGE 5/68

INTERNATIONAL CORRESPONDENCE SCHOOLS |
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- J ac Peters
uses a Weller
at work

and at home!

Jack Peters knows the quality and reliability of the
Weller soldering equipment he uses during the day—
so he naturally chooses Weller for all the soldering jobs
around the house. The same technical know-how and
perfection go into both.

The world’s widest range of quality soldering tools
offers :

TEMPERATURE CONTROLLED IRONS with iron
plated tips which control temperature without limiting

A

performance. For mains or low voltage.

RAPID SOLDERING GUNS. Instant heatmodels. Just
reach for the solder . . . 4 seconds and the job’s
done.

LOW INITIAL COST. The range of Marksman lrons—
25, 40, 80, 120 & 175 watt,—all have pretinned
nickel plated tips.

There's a Weller soldering tool for every job and every
pocket. Send for full details of our range.

Weller Electric Limited

REDKILN WAY . HORSHAM - SUSSEX. Telephone: 0403 61747
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THlS month we complete the description of the
conversion of an old TV receiver to provide a
colour display.

DEFLECTOR COIL AMPLIFIERS

The four essential circuits required for the c.r.t.
display to produce colour patterns similar to those
shown on the front cover of the August issue of
PrRACTICAL ELECTRONICS are two deflector coil amplifiers
and two pulse generators. The phase shift network
involves only a few components. The two deflector
coil amplifiers, one for horizontal and one for vertical
deflection, are identical and the circuit for both is
given in Fig. 3.1.

The circuit is quite straightforward except for the
direct negative feedback between anode and grid to
preserve linearity over a wide frequency range. Each
amplifier has an ordinary output transformer with a
5 ohm or preferably 15 ohm secondary which will
provide a better match with typical television deflector

+300to
T Speaker transformer 350V
to4watt rating
5toiSS
output

7

Fig. 3.1.
amplifier.

Circuit diagram of the horizontal deflection
An identical unit Is used for vertical scanning

e P A B

PART 3

& GOLOUR

..‘
‘-‘

ol

/By F.C.JUDD, A.Inst.E

|
¢
i

coils. With an average 500mV sine-wave input, full
deflection of the c.r. tube beam should be obtainable
in either direction over most of the audio frequency
range.

Aside from this nothing else is required of the
amplifiers or the deflector system of the c.r. tube
except that the input of each amplifier could be provided
with a gain control for adjustment to the level of the
input signals.

MOUNTING ARRANGEMENTS

The deflector amplifiers and the pulse generators were
each constructed on a small chassis fixed to the existing
TV chassis, but they could, of course, be directly
assembled on the TV chassis.

The photographs (Figs. 3.2 and 3.5) suggest a way
of mounting the c.r. tube and its chassis in order to

Fig. 3.2. Rear view of the complete c.r.t. display. The
separate deflector amplifier and pulse generator chassis
are visible beneath the neck of the tube
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accommodate the rotating colour scanner. In the
original, as can be“seen in the photos, a wooden
platform was built up upon a baseboard. This base-
board formed the bottom of the outer case (see photo
on page 575 in Part 1, August PRACTICAL ELECTRONICS),
the case itself being made of hardboard covered with
adhesive woodgrain patterned plastics sheet.

GRID PULSE GENERATORS

Next comes the low frequency grid pulse generator
shown in Fig. 3.3. This is a conventional multi-
vibrator circuit operating at approximately 10Hz with
an over-driven amplifier from which a positive going
square wave of approximately 50V amplitude is
obtained. This pulse is applied to the c.r.t. grid via a
150 kilohm resistor, which may require adjustment in
value one way or the other.

The pulse should bring the c.r.t. to full brilliance
from cut-off. Set the brilliance control so that the
beam is just cut off. When the pulse is applied it
should bring the beam back to normal brilliance but
which should automatically be cut on and off at the
pulse repetition rate, i.e. around ten times per second.
The brilliance control can still otherwise be adjusted in
the normal way for viewing.

The second pulse generator is similar but operates
in the region of 500Hz to 800Hz. The circuit is given
in Fig. 3.4. The output should be approximately 50V
in amplitude fed to the c.r.t. grid via a series resistor.
The value of 220 kilohms given in Fig. 3.4 may also
require changing one way or the other.

CHECKING CORRECT PULSING

In order to check correct pulsing of both generators
feed a sine wave signal into one of the deflector ampli-
fiers. This will produce a straight line across the c.r.t.
with the brilliance fluctuating at the repetition rate of
the low frequency pulse generator. If the scanner is
rotating slightly faster or slower than the repetition
rate, i.e. at plus or minus 10 revs per second, the *line”
on the tube will slowly change colour. ~If the amplitude
of the higher frequency pulse generator is correct the
line should be broken into a series of dashes. The

R7

+300
4'7; 5 10330

CRY.
A8 gqrid

150kQ

A

RS Cs

470 T
F
K M

Fig. 3.3. Circuit of the iow frequency (approx. 10Hz) grid
pulse generator
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RT 4300
10350
V

47kQ

CRT.

Re grid

220k

YL

. Fig.3.4. Circuit of the 500Hz to 800Hz grid pulse generator

effect is shown in Fig. 3.6 in which two different wave-
forms were used, one to each deflection circuit. The
higher frequency pulse provides the “dashed™ line
effect.

SOLID LINE PATTERNS

In order to produce solid line patterns it is only
necessary to switch off the higher frequency generator.
A switch could be connected so as to short circuit the
grid of one of the multivibrator valves or to switch off
the h.t. supply. This generator is, however, essential
for the production of circular patterns made up of
colour segments, as will be dealt with later in methods
of “programming” the display. (Circular patterns

Fig. 3.5. The c.r.t. display with colour scanner in position
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Fig. 3.6. The display produced by feeding different

waveforms to the two deflection circuits. The higher
frequency grid pulse produces the broken line effect

Fig: 3.7. Lissajous pattern created by feeding the scanning
amplifiers with frequencies in the ratio 2 to |

of this nature were shown on the front cover of the
August issue of PRACTICAL ELECTRONICS.)

PRODUCING PATTERNS

Probably the best way of checking out the display
as a whole is to feed a sine-wave of around 100Hz into
one amplifier and another, at say 50Hz, into the other
amplifier. Adjust the amplitude of each until full or
nearly full deflection is obtained from each. Adjust-
ment to the frequency of one should now produce a
typical 2 to 1 Lissajous pattern as in Fig. 3.7. 1If the
two sine-waves are now set to identical frequencigs a
circle will be produced and its size controllable by
adjusting the amplitude of both signals.

By feeding in sine or square wave signals of different
frequencies and amplitudes, all kinds of patterns can
be produced with or without the dotted line effect and
by using frequencies around that of the low frequency
grid pulse generator, i.e. around 10Hz to 20Hz, patterns
will appear to be made up of different colours.

Now continue the experiments by feeding music
signals into one deflector amplifier and sine or square
waves into the other, or music signals into both ampli-
fiers. ‘It will soon become apparent that complex
patterns can be produced which fluctuate and change
colour in time with the music.

PHASE SHIFT NETWORK

We can now take the production of patterns a step
further by introducing a simple phase shift network
into the input of one amplifier as shown in Fig. 3.8.

When a sine-wave of the right frequency is fed into
the two amplifiers simultaneously stationary circular
patterns will be produced or square if a square wave
is used. The frequency of the input signal must
correspond to that at which the phase shift network
will produce the necessary 180 degree phase shift. If,
however, the frequency is changed one way or the
other, oval shaped patterns will be produced.

MULTIPLE INPUT SIGNALS

One can now go on ad infinitum and feed in two,
three, or even four signals of different frequencies and
produce something like that shown in Fig. 3.9, which,
due to the colour scanner was displayed in multi-colour.
This applies also to Fig. 3.6, in which the separate
“dashes’’ appeared in different colours.

The effects that are possible are almost without
limit, but a large variety of these and the methods of
producing them will be dealt with next month. Details
concerning programming with a tape recorder will also

100 100

be included.
[ u
%&
Pry kD

i
Deflector &
amplifiers
R 2
~—]
%ﬁ VAVAY, D
%

Fig. 3.8. Block diagram illustrates use of phase shift to
produce more complex patterns. Cl and C2 are chosen
according to frequency: a value of 0-01 uF each will pro-
duce approximately 180 deg. phase shift at 100Hz. RI
should be up to 100 kilohms to equal the attenuation of the
phase shift network

Cl c2

input O_T_|

R2 R3

Fig. 3.9. Abstract pattern generated by several input

slgnals. The original was in brilliant colour
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IRCUITS and operational details of the crystal cl
were completed last month. In this second a
final article constructional and setting up details w
be presentéd.

ELECTRONIC SUB-ASSEMBLIES

Each of the ten stages constituting the electronics of

the clock are assembled on uniform pieces of Vero-
board which plug into edge connectors. Beside
enabling the circuit boards to be easily removed from
the equipment, this method ensures that reliable
electrical contact is made when plugged in.

To determine correct plug-in location, moulded
guides are used; these share the same screw fixing as
the edge connectors and stand off vertically from the
main chassis.

Positioning of each board in relation to individual
connector contacts is controlled by a small block,
which may be easily inserted in one socket position
after first removal of contacts. The layout and wiring
details of each board are given in Fig. 8 and should
present no ‘problems to those experienced with this
type of board. When assembling the cards make
absolutely sure of polarities of capacitors, transistors
and diodes; the locating key slot must correspond to

710

the socket block. Six divider boards must be made,
each conforming to the same circuit (see Fig. 3, last
month); R2, CI, and C2 must be used according to the
alues quoted in Table 1 last month.

HASSIS ASSEMBLY

igs. 9 and 10 give complete drilling and cut out
ils of the chassis and front panel of the clock.
en this is completed, edge connectors, moulded
s and valve base should be fitted in the positions
in Fig. 11. Similarly the on/off switch S6,
controls VR1 and VCI, fuses and the time
g press switches S3, 4, and 5 should be added to
nt panel.

g of the underchassis should now be completed
g the wiring diagram of Fig. 12. All wiring ‘
Id be laced to form a loom which, besides
t, is much more easily managed when ter-
t the eight way terminal strip of the display
e front panel controls and fuses.
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Fig. 8. Layout and wiring of the electronic sub-assemblies
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Fig. 9. Drilling and cut-out details of the controi chassis

CONSTRUCTION OF DISPLAY

The display unit consists basically of three Ledex
rotary switches mounted side by side. One displays
minutes, the second tens of minutes and the other hours
in the form of numbered discs attached to the spindles.
The minutes Ledex is elevated with respect to the other
two, this being necessary to make the minutes and tens
of minutes numbers coincide. The Ledex switches
should be mounted on a flat base as near as possible
to one another without the. discs touching. In the
prototype, a {in plate of s.r.b.p. was used as a base.
The wiring of the wafers is given in Fig. 13.

Simple illumination may be achieved by mounting
two bulb holders below the display on this plastics base.
The unit may then be mounted behind a panel with
Perspex viewing windows fitted in appropriate positions.
Holes are drilled in the Perspex so that the bulbs may be
projected through for edge lighting.

"SETTING-UP AND TESTING

Two pieces of test equipment are required for setting
up and testing: a double beam oscilloscope and a
20,0000hms/volt multimeter with ranges 0-10V d.c.,
0-25V d.c., and 0-100mA d.c. A schedule for testing the
cards is given in Table 2.

With S6 in the off position, and display unit dis-
connected from the control chassis, connect a 12V
battery to the supply wires and insert the power
stabiliser card. Connect the voltmeter to the zero com-
mon line (negative) and pin 8 of the power stabiliser and
switch on S6. It should read 7-5V within a fraction of a
volt. Switch off and plug in all cards except the

712
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ng. 10. Drilling and cut-out details of the control panel

Fig. 11. Locatlon of edge connectors and moulded guides
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MOTORING
CONTACTS
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Fig. 14. Pulse train waveform on a double beam oscilloscope
display
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Fig. 13. Connections to the Ledex wafers

oscillator. Connect the meter in series with the
positive supply line; set to the 100mA range on
the meter.

Switch on and the meter should indicate about 40mA.
Switch off and remove the meter. Reconnect the
supply and check the voltages on each board with the
negative lead of the meter connected to the common
line (OV) for each test.

Now remove the meter, plug in the display unit, press
S6 for a second, then release. The minutes Ledex
should pulse round. Press S4 and hold down. The
tens of minutes Ledex should pulse round, and similarly
for S5 and the hours Ledex. Switch off.

PULSE RATE ADJUSTMENT

It may be found desirable to disconnect the display
unit for the next test. Plug in the oscillator card and
switch on. Connect the ‘“‘common” terminal of the
oscilloscope to the OV line and using one beam only,
look at the waveform with the other scope lead on
pin 5. It may be necessary to adjust VR1 until the
best quality square wave is obtained. Now monitor in
turn the waveforms produced at positive end of C2 in
each divider. A staircase waveform should be seen on
the scope.

It is now necessary to use both beams of the oscillo-
scope and the voltmeter. Short the oscilloscope test
leads together and set the traces in the lower half of the
screen with Y1 amplifier trace above Y2. Connect

2 HOLES DRILLED 6 BA
CLEARANCE TO ‘X’
THEREAFTER DRILLED
AND TAPPED 6 BA

[N TF
[N Il
: : p 10 : ’
Ilm‘,pomrx g DIA. k d
U
= 3] 2-2"0.
Vg b f

1/4"—- b—

=

Fig. I5. The three display discs on the Ledex spindles
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Y1 lead to pin 10 of divider 1, Y2 to pin 5, and the
voltmeter to pin 9. VRI1 should be adjusted so that
for every ten pulses on Y! there should be one on Y2
(see waveform in Fig. 14).

Difficulty may be experienced in seeing these pulses
as they last for a very short time. The oscilloscope
should be set to trigger from Y2. Now set VR1 so
that the division ratio is just on nine and note the
voltmeter reading. Do this also for a division ratio
of eleven.

Set VR1 so that the voltmeter reading is midway
between these two. Repeat this for each divider up to
number 5. - Because the pulse rate is so slow in divider
6 it is necessary to measure the time interval between
two output pulses with a watch. A 12V bulb may be
connected between output wires 2 and 8 to the display
unit.

Set VR1 so that the bulb flashes once a minute and
slowly adjust it until the bulb starts to flash once every
50 sec, noting the voltage on pin 9. Now slowly
adjust VR1 in the other direction for a flash every
70 sec ,and again note the voltage on pin 9.
Set VR1 to the midway position.

If difficulty is experienced in setting VRl (i.e.
reaching end-stops and still not obtaining satisfactory
division), the value of Cl1 must be changed slightly,
either increasing, if the voltage on VR1 wiper needs
to be reduced or vice-versa. If satisfactory resuits have
been obtained, the electronics side of the clock should
be set up and require no more adjustment, unless
maybe a critical divider component is changed.

DISPLAY NUMBERING

Fit three discs (Fig. 15) to the Ledex spindles. It
is left to the constructor how he numbers the discs.
The prototype used “Letroset” number transfers.
The method of determining the correct numbers is as
follows.

Remove the crystal from its holder and switch on.
Press button S5 several times until the minutes disc
suddenly “motors’ and then stops. At the same time
the tens of minutes disc should move round. Attach
the number O to the minutes disc, just below the centre
line at the perimeter, nearest the tens of minutes disc.
Press S5 once and attach the number 1 to this position,
and so on until 9 is attached. The remaining two
spaces may be left blank.

Now press S3 until the hours disc moves. Attach
the number 0 at the position on the perimeter where the
tens of minutes disc coincides with the number dis-
played on the minutes disc. Press S3 once and attach
the number 1 to this position, and so on until
number 5 is attached. The next position will be 0
again and so on to finish at 5. There should be no
spaces left.

The hours disc may then be numbered from 1 to 12,
clockwise with no specific starting point.

For a final check it is necessary to press S5 repeatedly
about once every 2 seconds and check that the
numbers display follows the pattern 60 min to 1 h (i.e.
the tens of minutes disc rotates once every ten presses
of S5 and the hours disc rotates once every sixty
presses of S5).

The small screw fitted plates on the front panel of the
display provide easy access to the lamps.

Upon replacing the crystal, the clock should be fully
operational, the only adjustment required being that of
the speed, which cannot be achieved in a short time.
It is suggested that this adjustment should be left for a
few months to enable the crystal to settle down. +*

Exclusive Offer to motorists!
Your own

H[llﬂlIEI PLATES

for only As a special concession to
readers these new-type, super
de-luxe, raised digit number
plates—giving your car that up-
to-the-minute look—are offered
by our associated magazine,
Practical Motorist, at this consuderably reduced
price. To get yours simply fill in both sections
of the coupon in block letters and send it with
a remittance for 57s. 6d. to George Newnes
Ltd.,, 30/32 Southampton Street, London,
W.C.99—today! Make cheques and postal
orders payable to George Newnes Ltd. and
cross them.

Reglstratlon N umber

Front [ ] Square {__]Oblong I
Back [] Square [___]Oblong .

]
1
z
|
|
= Put cross in box
|
i
'
k
|

for shape required

Name._

Address. ..

Name._ .. .

If undelivered, please return to George Newnes I
Ltd., 136 Long Acre, London, W.C.2

L-------------
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A computerised electronic music studio by Peter Zinovieff

WHERE should you seek the most avant-garde art
exhibition now running in London? Not amidst
the glitter and bustle of show biz London, but just a
little off from Piccadilly and Leicester Square, in The
Mall, just beyond Admiralty Arch. Here in this
principal processional route of traditional London, you
will find the plain sober-faced terrace which is Nash
House. It is now the home of the Institute of Con-
temporary Arts.

Step over the threshold, and in a microsecond or so
you will be transported from an environment reminiscent
of past national glories to another which must be one of
the most advanced and outward-looking in a rather
different realm—that of art. For here we see exhibited
numerous artists’ attempts to use modern technology
for their creative purpose, just as their predecessors
employed brush and palette or pen and ink.

WHAT DOES IT MEAN?

The title of this exhibition? Well, this is best
clarified by quoting the organiser Jasia Reichardt.

“CYBERNETICS—derives from the Greak ‘kuber-
netes’ meaning ‘steersman’; our word ‘governor’ comes
from a Latin version of the same word.

“The term cybernetics was first used by Norbert
Wiener around 1948. In 1948 his book Cybernetics
was subtitled ‘communication and control in animal
and machine’.

“*The term today refers to systems of communication
and control in complex electronic devices like com-
puters, which have very definite similarities with the

A creation of American Air Force Data and Boeing Aircraft
designers, this man was produced during studies to
determine optimum arrangement of cockpit instruments.
This 20th Century pilot has been ““adopted’’ by P.E.’s artist
and put into the role of an ancient steersman—an appro-
priate symbol for the subject of this article
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(old name for Ceylon) who used to travel throughout ﬁ
the world and whatever was their aim or whatever they ﬁ
looked for, they always found something very much h] :!
better. Walpole used the term serendipity to describe tt\
' the faculty of making happy chance discoveries. ka_k
“Through the use of cybernetic devices to make kk"*:
. graphics, films and poems, as well as other randomising kg:;
’ machines which interact with the spectator, many Fb-.._:
i happy chance discoveries were made.” ac e
INTERNATIONAL FLAVOUR -t
That this is truly an international exhibition is clear >
from the personalities and organisations behind this 11
project. The original idea came from Prof. Max a®
Bense of Stuttgart University; encouragement trom the as
Ministry of Technology, financial help from the Arts ds
Council, and practical assistance in the form of films, ;V‘
exhibits, and technological information, from IBM.
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thermostat which responds to the coldness of a room
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by switching on the heating and thereby altering the '’ =
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temperature. This process is called feedback. .
“Exhibits in the show are either produced with a

cybernetic device (computer) or are cybernetic devices in

themselves. They react to something in the environ-

i ment, either human or machine, and in response
produce either sound, light or movement.
] “SERENDIPITY—was coined by Horace Walpole
in 1754,

“There was a legend about three princes of Serendip

British industry was also approached. Their representa-
tives seem to have applied the Nelson touch all right.
Telescope to blind eye—they could “see” no need or
future in this art business! Perhaps their vision will
be restored after a visit to “Cybernetic Serendipity”.

The international flavour is also evident from the
names of the various artists participating: contributions
have come from France, Germany, Israel, Italy, Sweden
and U.S.A, as well as the UK.

The exhibition is divided into three sections:

1. Computer generated graphics, computer animated
films, computer composed and played music, and
computer verse and texts.

2. Cybernetic devices as works of art, cybernetic
environments, remote control robots, and painting
machines.

3. Machines demonstrating the uses of computers and
environment dealing with the history of cybernetics.

During ihe course of the exhibition there are lectures
on Tuesdays and Thursdays. There are also daily film
shows in the auditorium of films either made with the
aid of computers, or dealing with the relevance of
computer technology to the humanities, the arts, and
communications generally.

We now give some impressions arising from our
visit on Preview Day.

Examples of computer

7' 7 comdosed graphic art
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TORTURED TELEVISION

Some artists have been quick to appreciate the
possibilities offered by ‘“‘the box”. No doubt mal-
functioning TV receivers gave them the idea. Now
they use huge permanent magnets to distort the image
and to produce fantastic patterns and shapes (just to
think, we are always struggling to eliminate such mis-
shapen pictures!)

This is one of the cruder methods used by Nam
June Paik from U.S.A. More electronically elegant are
his Lissajous figures displayed on a colour receiver.

Even more exciting visually we thought were. the
Lissajous patterns produced on a monochrome set
with pre-recorded control signals fed in from a tape
loop. Entitled *“‘Sidebands 1968, this is the joint
work of two electronic engineers from London, H.
Riddle and A. Pritchett. It seems capable of producing
an infinite number of different graphic forms.

ELECTRONIC MUSIC

Electronic music flows from loudspeakers in the floor
of igloo-like listening chambers. Not the easiest art-
form to savour and appreciate critically in this kind of
exhibition. Perhaps all the animated graphic displays
make one want to continue prowling. We had a quick
listen, but it must be admitted, were soon seduced away
by the visual attractions.

COMPUTER COMPOSERS

The most sophisticated apparatus to get into the
hands of the artist is of course the computer. And hefe
one can see the feats these electronic calculators have
achieved—with certain aid from the human operator.

Computer composed and played music—well that’s
not strikingly new, but Peter Zinovieff’s multi-rack
electronic set-up, heard interpreting in various har-
monious forms a simple melody whistled into the
microphone by the visitor, is quite an outstanding
development in this field.

From its more prosaic work in the drawing office,
the computerised drafting machine has now, add:tion-
ally a more relaxed occupation—the creation of graphic
art. Computer produced patterns on display ptovoked
murmurs of admiration. They will make the most
imaginative doodler green with envy.

The computer’s entry into the world of literature
was shown by examples of ‘““poems” produced by this
versatile and able machine. Anyhow, the results
surely are hardly more incomprehensible than some
contemporary hand-produced works (!)

ROBOTS AND HUMANOIDS

The most obviously electronic-cybernetic works of
art in the exhibition are the remote control robots.
Although just how much is “art’ in these cases seems a
debatable point. But technologically speaking, these
automata " are of tremendous interest and always
attract attention.

Rosa Bosum by Bruce Lacey is an electronic actress
who has played with' live performers on the stage. At
least her legitimacy as ‘“art” cannot therefore be
challenged.

WORTH A VISIT

If you are in town between now and October 20, do
make a point of visiting this unusual and inspiring
exhibition. You will probably get some ideas to try
out yourself. But careful with that magnet around the
family TV set. That is really not to be recommended.
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CYBERNETIC SERENDIPITY
August 2-October 20, 1968
Times of opening:
Tuesdays, Thursdays, Saturdays 1! a.m. to 6 p.m.

Wednesdays, Fridays

Sundays
Mondays

Il a.m. to 9 p.m.
2 p.m. to 6 p.m.
closed

During the course of the Cybernetic Serendipity exhibi-
tion a series of lectures will be held on Tuesdays and
Thursdays at 8 p.m. in Nash House, The Mall, London,
S.W.1. Admission7s 6d. Lectures still to come include:

Thursday,
September 19

Tuesday,

September 24

Thursday,
September 26

Tuesday,
October |

Tuesday,
October 8

Thursday,
October |10

Thursday,
October 17

y Bruce Lacey.
gned to integrate with live performers in production of
ers, at the Arts Theatre 1966, where it played the Queen

Radio operated simulated actress Rosa Bosum b

Originally desi

"The Computer as an Aid to Literary
Studies”

The Rev. A. Q. Morton

Pioneer on the use of computers in New
Testament studies and Greek literature
in general

“The Computer in Music’’

Pietro Grossi

Composer and founder of the Studio of
Musical Phonology in Florence

“The Social Implications of Art with
Computers"’

Professor Abraham Moles

of Strasbourg University, sociologist and
cybernetician concerned with the appli-
cation of cybernetics and information
theory to aesthetics and music

“The Contribution of Computers to the
Art of Education’’

Professor R. A. Buckingham

of the Institute of Computer Science in
tondon

“Varieties of Information™

Professor John Cohen

of the Department of Psychology, Man-
chester University

“Automatic Mechanical Self-replication
Professor Lionel Penrose

Emeritus Professor of Human Genetics
at London University

“Talking to Computers’

Robin McKinnon Wood

Computer System Designer and Prin-
cipal Investigator at the Cambridge
Language Research Unit

"

Three Muskete

of France
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. called the IC-10.

MARKET
PLACE

ltems mentioned in this feature are usually
available from electronic equipment and com-
ponent retailers advertising in this magazine.
However, where a full address is glven,
enquiries and orders should then be made direct
to the firm concerned.

MONOLITHIC IC

A new package deal is announced
by Sinclair Radionics Ltd. They are
offering a monolithic integrated pre-
.amplifier and power amplifier to be
1t follows the
external appearance of moulded case

" integrated circuit modules, but the

heart of the device contains the equiva-
lent of 13 transistors, 3 diodes, and 18
resistors on a silicon chip. The circuit
requires only the addition of tone and
volume controls and a power supply.

The claimed r.m.s. output is 5
watts at less than 1 per cent distor-
tion. Frequency response is said to be
+1dB from SHz to 100kHz. The
price of 59s 6d compares favourably
with the equivalent in discrete com-
ponents, but it is high in comparison
with other linear integrated circuits.

BENCH ACCESSORY

The new Lektrokit No. 6 electronic
construction kit enables numerous
experimental circuits to be neatly
stacked vertically instead of the usual
spraw] across the bench, and allows
“shelving” of an experiment if space
on the bench is required for some
other project.

The kit consists of a bench rack
with two chassis assemblies on which
discrete components and integrated
circuits can be mounted and wired.
A front panel of grey enamelled
aluminium alloy is also provided for
indicator lamps, meters, switches, and
controls. The base tray is ideal for
«carrying power supplies and other
auxiliaries.

The price of the Lektrokit No. 6 is
£7 10s, and further details can be
obtained from the manufacturers,
A.P.T. Electronic Industries Ltd.,
Chertsey Road, Byfleet, Surrey.

TAPE SYNC

There has been a lot of corres-
pondence and conjecture over the
problems of tape cine sync in this
magazine over the past few months,
and ideas from readers have been
received thick and fast at the office.

As there seems to be a strong
following in this field readers may
like to investigate the Mark Il
Syncronette camera and projector
synchroniser from Films in Miniature
Ltd.

The Syncronette, measuring Stin X
23in. X 21in, is designed to synchro-
nise an electric cine camera or pro-
jector with a standard tape recorder.
A special perforated tape is used, with
holes punched in track three, corres-
ponding to the sprocket-holes in the
film. Tapes are available for use at
31 or 74 i.p.s., and filming speeds of
16 or 25 f.pss.

The unit features solid-state cir-
cuitry and is powered by two internal
battery packs each containing six
HP7 cells, enough for up to 5,000 ft
of film projection. The standard
model will control projectors rated up
to 250V 2-5A a.c. and cameras up to
300mA at 9V d.c.

The unit operates by scanning the
perforations in the tape with a photo-
transistor, and receiving a pulse from
a contact in the camera once per

Syncronette Mark Il Lip-synchro-
niser for camera and profectors
from Films in Miniature

L

Sincialr 1C-10 monolithic integrated
pre-amplifier and power ambplifier

Lektrokit No. 6 construction kit
manufactured by A.P.T. Electronic
Industries

frame of film. The phase relationship
of the two sets of impulses is used to
vary the power reaching the camera
motor, and hold it in synchronisation
with the tape. Damping circuits
prevent the camera ‘‘hunting”.

The Syncronette is connected to a
camera by a single three-core flex.
Modification of the camera is
necessary at an extra cost from £3 to
£10 depending on type of camera. The
basic cost of the Syncronette is
£29 3s 5d including purchase tax.

Further details can be obtained
from Films in Miniature Ltd., 30
Straight Mile, Romsey, Hampshire.

LITERATURE

A new revised 960-page edition of
the Electroniques Hobbies Manual
1968 is now available, price 16s 6d,
from Electroniques, Edinburgh Way,
Harlow, Essex.

Divided into 12 sections, the
manual provides full information on
the very extensive range of com-
ponents, kits and products for the
home constructor and experimenter
thatis available through Electroniques
excellent postal dispatch service.

Many new kits and components
have been included since the first
edition was published, including
microscopes, telescopes, car radios,
seat belts and engine tuning kits. In
the components section the range of
transistors as been expanded, includ-
ing more integrated circuit devices
and now lists field effect transistors.

Included in the manual are pages of

technical data, abacs, formulae,
designs and hints for the practical
handyman.

The latest technical information on
Motorola’s new high-speed MECL 11
series of integrated circuits has been
compiled in booklet form. The loose-
leaf bound brochure with. over 100
pages, includes current data sheets
for 56 new high-speed logic integrated
circuits (29 different functions). Each
data sheet contains application
“ideas” for that circuit function.

In addition space is reserved at the
beginning of the brochure for inser-
tion of the MECL 1 brochures cur-
rently being used.

Data pertinent to all the MECL
series is categorised for instant
reference. The loose-leaf nature of
the brochure allows the addition or
replacement of individual pages, or
complete sections, as the MECL line
is expanded.

A 10-page general information
section discusses MECL 11 design,
and summarises system characteris-
tics; also, it outlines general rules for
system design and layout.

An added feature of the brochure is
an index to all current Motorola
application notes and recent technical
articles related to MECL products
and applications.

The MECL data booklet can be
obtained by writing to Motorola
Semiconductors Ltd.,, York House,
Empire Way, Wembley, Middlesex.
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We now consider the use of the multiplier UNIT “D”
in solving equations.

THE MULTIPLIER IN EQUATION
SOLVING

Fig. 10.1 sets out four multiplier configurations to
show how equation terms may be handled. As a self-
contained computing element, UNIT “D”’ will multiply
input voltages X and Y to give a product XY/10, see
Fig. 10.1a. Note that arrows are normally used with the
multiplier symbol to identify input and output terminals.

Division of two variable voltages is achieved, in
Fig. 10.1b, by placing the multiplier in the feedback loop
of an operational amplifier. However, with division,
certain limitations are imposed. The Y input must be
of single polarity, which rules out a.c. waveforms unless
they are d.c. biased above or below Y = 0, but ramp or
step functions will be accepted if they do not change

ANALOGUIE
OMPUT

; =
{ %
W;;/r"f"" ‘4‘-‘{) <
T 4T e oy ooy \|

their sign. With the X input, voltages can be 0 to
+ 10V d.c., or a.c. peak.

Because an extra filter capacitor (shown dotted in
Fig. 10.1b)is needed to prevent amplification of low-level
carrier ripple by the open-loop, high gain amplifier,
frequency response is restricted to 10Hz for the division
operation, when switch S11 is in the 50Hz position. It
is sometimes possible to arrange a problem so that the
reciprocal is multiplied, and thus avoid the limitations
of Fig. 10.1b division. A related configuration in
Fig. 10.1c gives an output XY/(1 + X), for inputs of
+Xand £ 7.

In the final example of Fig. 10.1d, the multiplier is
combined with integrators, and therefore handles time
varying voltages. By solving the equation
dA4/ds = 2nR x dR/d:¢, which describes the rate at
which the area of a circle changes with a growth of
radius, the layout of Fig. 10.1d can be used to investigate,

=R

PEAC
By
D.BOLLEN

oevvece
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The Practical Electronics
Analogue Computer in Its
complete and comprehensive
form. The whoie of thig
equipment has been fully
described in this series of
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say, the build-up of tape on a spool, the expansion or
contraction of metal discs and cylinders when heated, or
the surface area of a liquid in a conical reservoir.

' SPECIAL ANALOGUE COMPUTER
l CIRCUITS

Apart from the analogue computing elements already
~covered are a few specialised diode circuits which are
used for simulating various mechanical phenomena.
Ordinary silicon diodes, such as the OA202, can be
employed with the circuits of Fig. 10.2, and are’inserted
b into the computing component sockets of UNIT “A”.

Dead Zone. Amplifier gain in Fig. 10.2a is zero until
the limits
R1
Ein — R—Bl X 10

4

_— T_-_-_T-‘:ﬂ_— - o :-._ l
or : 1)
R2
En= R—Bg X 10

are reached, thereafter gain will depend on the slope
given by Re/R1 and Ri/R2.

Limiter. In Fig. 10.2b, amplifier gain is constant
between the limits set by

Rl

T e— I
Eo—RBlX]O ] :-|
and
R2
Esagn oot
: rB, * 1°

When the limits are exceeded, the gain falls to zero.
Friction. A frictional force generated by moving

. . . I [
surfaces in contact is virtually constant for all values of

=Xr
=%

2
X
OR 2= m WHEN Y=X

VALID FOR * X AND XY INPUTS
MAXIMUM FREQUENCY RESPONSE 50Hz

(%)

VALID FOR + x BUT ¥ RESTRICTED

TO EITHER +Y OR —Y, DEPENDING
ON 512 SETTING,

aLs0 2= — (/30X ) wHeN r=x
THEN X RESTRICTED TO +X OR—X

MAXIMUM FREQUENCY
RESPONSE 10Hz

Xy
Z=2
14X

100k N

x2
0RZ= m WHEN y=x

VALID FOR £ X AND £ ¥
MAXIMUM FREQUENCY
RESPONSE S50Hz

SPECIAL CASE OF COMBINED MULTIPLICATION AND DiVISION

_ & 7 7
,- c”'1">()"

27T

g

R RADIUS OF CIRCLE
A AREA OF CIRCLE

——Zﬂ'RX dl

az
o+ SR

VALID FOI T3

(Z-RR sl ) d¢
 COMPBTE TG e Enee

MULTIPLICATION OF TIME DEPENDENT VARIABLES
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SIGN OF Fy DEPENDENT

dX
ON SIGN OF py3

FRICTIONAL FORCE —F;

veLocrTy — 4X

FRICTION

d¢

WHEN X < X5 Fo=0

* WHEN X > xg Fo = ~(x-Xs)
DISPLACEMENT X
STOP SITUATED AT Xg !
CONSTRAINING FORCE Fp  —x

R2
10k
Ry 100k 0
R1 10kQ2

Ce

A

+£& |
Ryep 10kD
RS 100k Q) W
i +E&n
0 \Q |

ADJUST A9 AND A3 FOR BACKLASH -
AQJUST C¢ FOR HYSTERESIS

BACKLASH AND HYSTERESIS

+10V :
%—W\L

Ein

COMPARATOR

CONTACTS CLOSE WHEN

Ein=—&c
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velocity, but will change sign when the direction of the
velogityisreversed. Circuit Fig. 10.2¢ satisfies the above
conditions and generates a voltage proportional to a
frictional force Fr.

Elastic stop. When an object makes contact with an
elastic stop, the resulting constraining force is pro-
portional to the penetration of the object into the stop.
In Fig. 10.2d, term X: represents the position of the
elastic stop, while X is the displacement of the object.
When, X > X,, the amplifier provides an output F
which represents the constraining force.

Backlash and hysteresis. Mechanical linkages, gear
trains, and some electrical circuits will often exhibit
backlash and hysteresis, which are simulated by the
circuit of Fig. 10.2e, using a dead zone and anintegrator.
Apart from K, K,, and Ct, adjustments to R2, R3, and
R4 will allow a wide range of characteristics.

Comparator. As its name suggests,'the comparator of
Fig. 10.2f compares one voltage with another, and
enables some action to be taken at a pre-arranged input
level. The comparator can be applied to the simulation
of impatt forces, where the constraining force is
proportional to the rate of penetration; when
Ein = — E., the relay contacts will close and insert a
voltage representing velocity into an equation.

CONCLUDING NOTES

A brief mention should be made of those aspects of
analogue computer usage which were considered to be
beyond the scope of the present series. It would have
been difficult to include the more complex Calculus
problems which PEAC is capable of solving, and also
transfer function techniques were avoided because they
would have demanded some knowledge of Laplace
transforms and the like.

A very important field is the use of analogue com-
puters in controlling processes and evaluating data, so
called “In-plant’ applications, but here fairly elaborate
sensing equipment and servomechanisms are called for,
to act as intermediaries between the external process and
the computer.

An important omission, brought to light by a reader’s
letter, concerns the use of a temporary feedback
resistor when checking the coefficient of a potentiometer

Product amplifier circuit panel

which is employed for division (Fig. 4.1f). If the feed-
back resistor is not present, the operational amplifier
summing junction will no longer be at virtual earth
when the potentiometer is disconnected for measure-
ment purposes, and this can lead to serious errors.
Therefore, when checking a division potentiometer
coefficient, always insert a 10 Kilohm feedback resistor
into OA/SK11 and SK12.

If difficulty is experienced in zero-setting a UNIT “A”
operational amplifier after construction, by adjustment
of VR1 on the amplifier panel, it may be that transistor
“spreads’’ are greater than has been allowed for in the
design. The simple cure is to increase R1 (Fig. 3.7) to

4-7 megohm if the amplifier output is fixed close to the
negative supply rail voltage, or, when the output
remains clamped near to the positive rail, decrease
R1 to 3-3 megohm.

UNIT D" front panel
arrangement and cabinet
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(above) Modified Magnavox tape deck showing the phasing lever and parallel connection of heads

SIMPLE PHASE

BY. L.G. ELLISON

WHETHER you regard it as a “psychedelic freak-
out”-or as an abominable distortion, musical
phase is one of the weirdest effects yet adopted by the
pop record industry. An article last month investigated
the theory of phase—or “ skying ’—and some of the
many ways in which it may be achieved: this article
describes how a simple domestic tape recorder can be
converted into an efficient phase-producing machine by
adding two components—an extra record/play head
to scan the lower track, and an eccentric guide capable
of varying the length of tape between this and the
existing head.

The method has advantages over systems using
pairs of recorders or record players. There is no
difficulty in maintaining the very slight delay needed to
produce phase (rather than plain echo) and by using
two similar heads in parallel, with only one amplifier in
circuit, close matching of the two signals is assured.

PRACTICAL LAYOUT

The drawing (Fig. 1) shows a practical layout. The
additional head is mounted to scan the bottom half of
the tape, and a switch connects it in parallel with the
existing upper track head. The extra head must be
electrically similar: if; a popular type of recorder is
used, replacement heads will be obtainable from the
makers of the deck. Half-track working is illustrated,
but quarter track machines may be similarly modified.

To use the equipment, the programme (or whatever)
is recorded simultaneously on both tracks with the
phasing lever set at “0”. On playback, both tracks—
although staggered by a few inches—will reproduce
exactly in step to give a normal replay, as conditions
are the same as they were for recording. On moving
the phasing lever, however, the length of tape between
the heads is varied and the top and bottom track
versions of the signal are replayed fractionally out of
step through the common amplifier. Thus the
recording can be “‘skyed’’ at will.

An alternative method is to operate the lever while
recording and to leave it at “‘0” during playback. This
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To bias adjuster
inrecorder Trimmer vaiue equal to
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sheet
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. to Phasing Lever
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Fig. I. A mono, half-track tapedeck adapted for phase
operation. The required deflection of the tape is very
small—sufficient to cause a sideways movement of about
#oin across the gap of the extra head. With the head
placed slightly forward of the normal tape path, no pressure
pad is needed. A short spring beneath the eccentric
introduces friction to prevent the phasing lever moving of
its own accord

produces exactly the same effect, but does not allow the
recordist to monitor his efforts.

SIMPLE MODIFICATION

In most cases good results will be achieved with no
further modification to the recorder. Connecting
heads. in parallel will cause a slight drop in playback
level because of the reduced impedance, but the loss is
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to some extent made good by the combination of two
signals.

There remains a possibility of inadequate h.f. bias in
the record condition, particularly if the recorder is a
low-cost machine in which the bias has been adjusted to
a bare minimum to emphasise treble. If the doul?le-
headed reproduction is “toppy” and granular in quality,
increase the bias level by raising the value of the bias
feed capacitor in the recorder, or by reducing the value
of the bias adjusting rheostat (if one is fitted). For
optimum results, record at a slightly higher level than
normal and use the fastest tape speed.

Note: The drawings and photographs are based on a
common type of recorder having a single record/replay
head. Machines with separate heads for recording and
playback can be converted for phase operation—but
will need rwo extra heads, one for record and one for
replay, connected in parallel with their existing counter-
parts and having precisely the same mutual spacing.

BULK ERASED TAPE

Possibly the ideal recorder to adapt would be a
stereo machine, as this is already equipped to erase two
tracks at once. Mono recorders may not satisfactorily
drive an additional erase head, so it is suggested that
new, pre-erased or bulk-erased tape is used—a bulk
eraser can be home-built by removing the ‘I’ lamina-
tions from a TV-type smoothing choke, connecting the
device to a.c. mains and then scanning the open ends
of the core over the full reel of tape.

Azimuth alignment of the extra head is not critical as
the track it lays will not normally be played on another
machine. But it must not, of course, overlap the upper
track.

As in all sound processing, a second recorder is most
useful. It can be used to dub a pre-recorded per-
formance into the phase machine thus leaving both
hands free to control the effect, and subsequently it
can take a copy of the processed recording ready for
playback on any conventional machine.

Alternative ““outrigger’’ assembly can be mounted between
capstan and take-up spool if the recorder has no pro-
vision for an additional head

oy  BOOK
REVIEWS

FUNDAMENTALS OF RELIABLE CIRCUIT
DESIGN—VOLUME 3

By Mel Xlander

Published by lliffe Books Ltd.

156 Pages, 84in x 54in. Price 30s.

N the December 1966 issue I reviewed volumes 1 and 2
I of this series and readers who have subsequently
found these as valuable as 1 have, will want to invest in
volume 3 just published. For newcomers, particularly
students, let me repeat that if you are studying elec-
tronics theory this series of books will appeal to you,

Mel Xlander has shown previously - that with a
logical and simplified approach to basic circuit analysis,
almost any circuit can be readily understood. Mathe-
matics can tend to put off many people from reading
text books, but here the maths is kept simple but
adequate.

This third volume studies basic a.c. theory and its
relationship to passive and active networks. Of course,
the discussion is continued in terms of transistors, but
this time the emphasis is on small signal audio circuits.
One of the primary features of such circuits is negative
feedback and this receives considerable treatment.

What is probably of special ‘interest to prototype
designers, with a view to quantity production, is the
chapter devoted to *“‘worst-case” design, where account
is taken of wide spreads and tolerances in components.
Several worked examples are given with answers at the
back of the book. A M,

POINTS ARISING

RADIO CONTROL SYSTEM FOR MODEL

BOATS ( June—August 1967)

In the receiver circuit, Fig. 2, C5 should be
connected from TR2 collector to the positive line
and NOT Enmitter.

In the components list for the receiver, L2
should read “2 turns 28 s.w.g. enamel wire, wound
on top of L3 at TR2 collector end”.

In the text, August issue, under RECEIVER
ALIGNMENT, section 2. The third sentence
should read “If no oscilloscope is available the
current in the ‘earthy’ end of R7 should be
adjusted by means of L2/L3 so that it is a minimum."
The paragraph continues and should read “If the
optimum appears to be out of range of the core
make small adjustments to C7 and C5.”

Further work on this circuit has revealed that a
more positive tuning may be achieved if C7 is
progressively increased to 40-50pF and C5 pro-
gressively reduced to 10pF, optimise by experiment.

The case outline for TR1, 2 and 3 of the Trans-
mitter is incorrectly drawn in Fig. 14. To identify the
¢, b and e leads on these components use the
diagram given in Fig. 6 (June issue). The actual
wiring in Fig. 14 is correct.
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By W. Smith

WHEN driving a car in pouring rain, the wind-
screen wipers are put to full use to maintain
reasonable visibility. But what about the occasional
light shower, so light that the windscreen is covered in
immobile drops of water. You switch on the wipers,
but only a couple of sweeps may be sufficient to
restore visibility. Half a mile down the road the
windscreen is covered again.

Well we all know of the tedium of switching the
wipers on and off at regular intervals. We don’t like
leaving the wipers running for long in these conditions
because the windscreen soon dries up and makes the
wiper stick and bend, and sometimes even scratch the
windscreen. Not only that, but the wiper motor
doesn’t take kindly to frequent switching and suffers
an extra strain in driving the wiper blades without
lubrication from rainwater.

The “Variwiper” circuit described here does much to
-eliminate these snags, automatically looks after the
wiper sweep frequency, and allows the driver to have
full control of the vehicle in wét and foggy conditions.

Switching on this attachment starts a timing circuit,
the time constant of which is variable by means of a*
control mounted near the driver. This determines
when the windscreen wipers are switched on for one
sweep and then switched off, re-triggering the timing
circuit to repeat the cycle of operations as required.

1l
| |
£

L
4-7k0
..é
“TRY 47k 0t

0¢72

VA1
100k )

I
}
G — R4 |
1000 4F] 0:50 I
R2
100 A
~).

GATE

TR2

0c72

LS S——

CIRCUIT OPERATION

Fig. 1 shows the circuit diagram for positive earth
car electrical systems with dotted line connections at
A and B for modification for negative earth systems.
Referring to Fig. 1 the sequence of events is as follows:
closing S1 switches on the timing circuit where C1 and
R1 plus VRI1 give the time delay. At the instant of
switch-on the base bias of TR1 is zero, hence TR1
and TR2, which comprise a super-alpha pair, do not
conduct, and consequently the gate voltage of the
thyristor SCR1 is zero (neglecting the very small
amount of leakage in either transistor), so the thyristor
remains untriggered. Capacitor C1 slowly charges
and TR1 and TR2 go into a state of conduction,
causing the gate voltage of SCR1 to increase.

At the instant when the gate is approximately 3V
positive with respect to the cathode, the thyristor will
fire, switching on current to the motor via resistor R4.
This, as will be explained later, limits the starting
current to prevent overheating of the windings.

Thyristor SCR1, now having fired, effectively shorts
out the timing circuit and, as the motor is now switched

‘on to approximately two-thirds power, the wipers

start to move, closing the integral self-parking con-
tacts and putting the motor on to full power. These
contacts short circuit the thyristor, which ceases to
conduct. At the end of this wipe the contacts open
and the timing circuit starts again.

The normal running current of the windscreen wiper
motor is 6 to 8A froma 12V battery, and the switch-on
current surge with the motor stationary can be up to
eight times this value.

At the instant of switch-on, /2R heating power loss
equals the power consumed
which can be as much as
768W whereas the I*R loss

12y when running normally is a
CAR BATTERY j
seen why continuous switch-
ing can burn out the motor.
Introducing a 0-S ohm re-

WIPER
MOTOR

motor reduces the initial /2R
surge loss to 209-5W and
the running power to 72W.
R4 need not have a high
wattage rating, as it is in cir-
cuit for only a fraction of a
second before the self-parking
contact takes over continuity.

WIPER

SELF 4
PARKING / i

SWITCH T

POSITIVE X
POSITIVE EARTH SYSTEM:
CONNECT S1 T0 (R), CAR CHASSIS TO

NEGATIVE EARTH SYSTEM (DOTTED) :
CONNECT S1 T0 (B), CAR CHASSIS T0 ()
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CONNECTIONS —j
TO CAR

Fl-g. 1. Circlit diagram of the complete wiper
control system. Connectlons to A and B and to
the car are as shown for both cases

A 3-watt type may be enough.
The Variwiper can, of
course, only be used if the
windscreen wipers are of the
self-parking type.

CAR W
cHASSIS P,

mere 96W. So it can be’

sistor (R4) in series with the.
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/B R4
oooooooRoéoooipé

PG RS

SCR
CATHODE
®

Fig. 2. Component iayout on the printed
wiring board with wires for connection at
points A and B (see Fig. 1). Resistor R4 is
connected between hole 16A and the anode
of SCRI

COMPONENTS . . .

Resistors

RI 4.7kQ 109, 1W carbon

R2 10Q 109, 4W carbon

R3 47k 10% +W carbon

R4 0-5Q 3W wlrewound
RS 560€Y IW carbon
Capacitors

Cl 1,000:F elect. 15V

c2 0-01uF ceramic 150V

Potentiometer

VR 100k Q linear carbon
Semiconductors

TRI 0C72

TR2 OC72

SCRI  Mullard type BTY91/I00R or similar

Miscellaneous

S| Single-pole, on-off switch rated at 10A, |2V.
Aluminium for heat sink.

Sample piece of Veroboard (free in this issue)

Thick car cable (see text)

¥ DIA. HOLE
FOR SCRY

et

SLOTS T0 SUIT 7,
FIXING 1% MATERIAL ... 16 SWG
COPPER OR ALUMINIUM

Fig. 3. Suggested dimensions for SCRI hegt sink

CONSTRUCTION

First determine which earth system your car has and
select the correct circuit from Fig. 1. The printed
wiring board layout is the same for both.

The timing circuit is built up on the sample Vero-
board as indicated in Fig. 2; no copper strip breaks
are necessary for this project. Thyristor SCRI1 is
mounted on a heat sink made to the dimensions given
in Fig. 3 and this is then attached to a convenient part
of the car, but insulated from the chassis by a block
of wood or large nylon screws. Connection points to
the existing car wiring are indicated by arrowheads in
Fig. 1. Use the correct connections for your car, or
components may be damaged.

INSTALLATION

Connections between the controller and the car
wiring must be made with the heavy gauge wire sold
by car accessory dealers, but ordinary insulated 18 s.w.g.
tinned copper wire will suffice for the leads from the
Veroboard to SCR1 and VR1.

A quick glance under the bonnet (or in the boot)
will establish whether the negative or positive pole of
the battery is connected to chassis. Up to about
18 months ago most British cars used positive earth
systems, but there has since been a gradual swing to
negative earth and it is now not uncommon to find
two models of the same make using different systems.
If in doubt consult the handbook for your particular
model.

This system was designed specifically for 12V car
batteries. If it is required to modify for 6V use, the
values of resistors will have to be reduced according
to the gate current required by the thyristor used. <k
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NEWS BRIEFS

Gonference on Pattern Recognition

A SHORT - while ago scientists of many different
disciplines met to exchange views on a topic of
common interest. This was at the Conference on Pattern
Recognition held at the National Physical Laboratory,
Teddington, Jast July.

The problem under discussion related to visual and
auditory pattern perception and the design of systems
based on the most complex of computing systems—the
human brain. Psychologists and physiologists with their
experience of living organs and systems, and engineers with
experience of automatic pattern recognition devices joined
together in this interchange of ideas. Some 30-odd papers
were presented by eminent authors from North America
and Europe.

The three-day conference was organised by the Control
and Automation Division of the Institution of Electrical
Engineers, with the support of the N.P.L. and MinTech.

Satellite Broadcasting

DIRECT broadcasting from satellites will be discussed at
a meeting of the Institution of Electrical Engineers,
Savoy Place, London, W.C:2, on November 4. Topics
will include the general problems of terrestrial broadcasting
and the possible advantages of broadcasting from space,
and the design of suitable transmitters, receivers and
aerials.

Airport Television

HEATHROW Airport is being fitted with a new flight
installation display system to keep staff in touch with
arrivals and departures. The heart of the system is an
RCA (Great Britain) Ltd. digital-to-video converter which
feeds information via a Rediffusion h.f. distribution
system to 265 display monitors. Nearly 10 miles of
cable is involved.

New Underground Movement

REMOTE control equipment which enables one super-
visor at Blidworth Colliery to control nine under-
ground conveyors is to be extended to cover 15 conveyors
with the aid of new telemetry equipment ordered by the
National Coal Board from English Electric.

Depth Sounding Development

A UNIQUE system which provides a profile of sound
velocity against depth has been designed and built by
the marine systems division of the Plessey Electronic
Group for use on the French naval research vessel Henri
Poincaré. The system plots sound velocity against depth
and records these parameters in both digital and graphic
form. The information obtained will be used to correct
the readings from the ship’s sonar ranging and position
fixing equipment.

Gomputer Strikes Gold

USSIAN scientists have programmed a computer to

discover deposits of gold and other rare metals 1n
Siberia and the Soviet Far East. Fed with information on
the geological character of an area, the machine will
indicate deposits of rare materials and estimate their
reserves.
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Study Tour Award

A 22-YEAR-OLD electronics student has won the 1968
John Logie Baird Travelling Award—and a trip to
America to study his subjecf. Anthony Roma Taylor is
at the University College of North Wales evaluating the
potential of solid state devices using plasma principles.
He describes the award as his first “‘big break’’ and hopes
his studies in the U.S. will eventually be of benefit to
Britain.

The award, made annually by the Royal Television
Society in conjunction with the Radio Rentals Group, is
given to a post graduate student in a United Kingdom
educational establishment in recognition of Baird’s
contribution to television. 1t is worth £200 and is intended
to assist the winner in spending up to about 10 weeks
abroad investigating some aspect of electronic engineering,
television or allied technology.

Eyes on the Sky

A MOBILE recording and telemetry unit has been set
up at South Uist, Scotland, to record data in the
Petrel rocket programme. This rocket sounding study
in the Hebrides is investigating physical and scientific
phenomena in the ionosphere, above the 50-mile limit
of research balloons and below the 200 mile satellite range.
One of the studies will probe the origin of the Aurora

.Borealis.

_Each rocket sends, during its six-minute life span, 24
pieces of information 80 times a second. The data is
recorded on two Honeywell recorders and the. tapes are
then sent to Aldermaston for analysis by computer. The
Petrel programme is sponsored by the Science Research
Council for use in space research projects by universities
and other organisations.
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RADIO SOCIETY GREAT BRITAIN
WORLD’S FINEST
COMMUNICATION RECEIVERS

AND RADIO EQUIPMENT
at the INTERNATIONAL RADIO ENGINEERING COMMUNIGATIONS EXHIBITION
ROYAL HORTICULTURAL NEW HALL, Greycoat Street, Westminster, London, S.W.I

EXHIBITION WILL BE OPENED AT NOON
2 OCTOBER BY POSTMASTER GENERAL

OPEN 10 a.m. to 9 p.m.

SE

Wednesday to Saturday
2 to 5 OCTOBER 1968

DISPLAYS BY

DIPLOMATIC WIRELESS SERVICE
ROYAL AIR FORCE

ROYAL SIGNALS

ROYAL NAVY

POST OFFICE

DISPLAY

HOME CONSTRUCTION AND DESIGN COMPETITION AND

COMPLETE TRANSMITTING STATIONS WORKING THE WORLD
@ EDUCATION AND TRAINING INFORMATION

—|

ADMISSION 3/6

WIN
£185

HQ 170A & V.H.F.
HAMMARLUND
RECEIVER
by
exchanging this
advert for free-

raffle entry form
at EXHIBITION

PRINTED GIRGUIT KIT

BUILD 40 INTERESTING PROJECTS on a PRINTED CIRCWUIT
CHASSIS with PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 44° x 24°. (2) | Board for Match-
box Radio. (3) | Board for Wristwatch Radlo, etc. (4) Resist. (S) Resist
Solvent. (6) Ectchant. (7) Cleanser/Degreaser. is) t6-page Booklet Printed
Circuits for Amateurs (9) 2 Miniature Radio Dials SW/MW/LW. Also free
with cach kit. (10) Essenciai Design Data, Circuits, Chassis Plans, etc. for
40 TRANSISTORISED PROJECTS.

A very comprehensive selection of circuits to suit everyone's requirements
and eonstructional ab:llty Many recently developed very efficient designs
published for cthe first time, including 10 new circuits.

EXPERIMENTER'S

l ()- PRINTED CIRCUIT KIT
8/6
Postage & Pack. 1/6 (UK)
Commonwealth:
SURFACE MAIL 2/-
AIR MAIL 8/-

Austratia, New Zealand,

South Africa, Canada-

({}] rys(al Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with
Audio Amptifier. (5) Carrier Power Conversion Receiver. (6) Spl:l-Load
Neutrallsed Double Reflex. (7) Matchbox or Photocell Radio. 8) **
FLEXON' Triple Reflex with self-adjusting regeneration (Patent endlng)
(9) Solar Battery Loudspeaker Radio. The smallest 3 designs yet offered to
theHome Conslrunor anywhere in theWorld. 3 Subminiature Radio Receivers
based on the “Triflexon’ circuit. Let us know if you know of a smaller
des:gn published anywhere. (10) Postage Slamp Radio. Size only §-627 x 95
x 257, (11) Wristwatch Radio |-15° -80” -55°. (12) Ring Radio ‘70" x
70' /( £ (13) Bacteria-powered Radio. Runs on sugar or bread. (14) Radm
Control Tone Receiver. (I5) Transistor PJP Amplifier. (16) Intercom. (17)
I-valve Amplifier, (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. {21) Metal Detector. (12)
Transistor Tester. (23) Human Body Radiation Detector. (24) Man/Woman
Discriminator. (25) Signal Injector. (26) Pocket Transceiver (Licence required).
(27) Constant Yolume Intercom. (28) Remote Control of Models by induction.
(29) Inductive-Loop Transmitter. (30) Pocket Tripie Reflex Radio. (31) Wrist-
watch Traasmitter/Wire-less Microphone. (32) Wire-less Door Bell. {(33)
Ultrasonic Switch/Alarm. (34) Stereo Preamplnﬁer (35) Quality Stereo Push-
Pull Amplifier. (36) Light-Beam Telephone "Photophone’. (37) Light-Beam
Transmiteer. (38) Silent TV Sound Adaptor. (39) Ulerasonic Transmitter,
(40) Thyristor Drill Speed Controlier.

YORK ELECTRICS
333 YORK ROAD, LONDON, S.W.11

Send a 8.A.E. for full details, a brief description and Pholoyraphs of «ll Kits

RELIABLE COMPONENTS!—AT THE RIGHT PRICE!!
SUBMINIATURE TAGBOARDS (i{in. wide).—6-way at 1/3; [8-way at 3/- ea.
Cg:ACITORS—CERAMIC TUBULAR (Standard vatues).— 4-7pF to 0-01uF.
ea
RESISTORS — CARBON FILM.—1% watt 5%, 10 ohm to 10 megohm.— 3}d.
ea. or 3/3 per doz.

POTENTIOMETERS —MINIATURE CARBON.—SkQ, 10k@, 25k, 50k@,
100k @, 250kQ, Sook@, MR, 2Ma. LOG.; Sk@, tokQ, 25kQ, SOk®2,
100k 2, 250k @, SO0k 2, IM@. LIN. Less Switch.— all at 3/- ea. (/9 ea. in
quantities of 4 or more of the same value.)

DIODES —OA47 OA70, OA71, OA79, DASBI, OA90, OA, OA200, OA202

/
O — OCa44, 5/6; OC45, 5/4; OC7I, 4/4; OC72, 5/4; OCBJ 4f-;

BCI07 JIII BCIOB.J{(J,BCIO9. 311; NKT212, 4/4; NKT218, 3/i1; NKT228;
3/1t; NKT271, 3/4; NKT, 0 3 KT676 3 3
2G302 Afes 2 374 II 2N 370 II 2N3
2N38I%(FET), 14/3; 2N3820(FET). 20/- BRYJ9(SCS). 10/6; 2N2646(U)
10/6; 2N2926 SERIES—all groups at 3/. ea {or 2/6 each in mulnples of ﬁve)

Postage and Packing is charged at l/-in the £ (Minimum 2/- per-order).
M. R. CLIFFORD & COMPANY (Components Department)

209a MONUMENT ROAD, EDGBASTON, BIRMINGHAM 16
Terms: C.W.0. (or C.O.D.—over £3 only). Tel. 021-454 6515

AT LAST~INTEGRATED CIRCUITS YOU
CAN AFFORD!
We offer only brand new Mullard devices, guaranteed
not seconds or rejects,
TAA263 LINEAR AF AMPLIFIER 77 dB GAIN 19,-
TAA300 1 WATT AF AMPLIFIER 8 OHM
OUTPUT, no output transformer needed .. 45/-
TAD100 COMPLETE RECEIVER CIRCUIT WITH
i1{ WATT OUTPUT . 65/~
TAA320 METAL OXIDE SILICON TRANSISTOR
PREAMP with phenomenal gain of 40mA/V. {8/-
All Mullard devices and components can be supplied
at competitive prices.
Data Sheets provided with all devices. Terms—C.W.O.
P.& P, 9d.
DEXTER & COMPANY —COMPONENTS DIVISION
14 Endsleigh Gardens, Upton Heath, Chester CH2 ILT
Tel.: Chester 26432
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A SELECTION FROM OUR POSTBAG

Make it simple

Sir—Mr. D. Bollenl('Readout, August)
seems to be condemning the argu-
ment for simplicity. In many cases,
simplifications are essential for any
commercial device. 1 am certain that
the simple PAL colour TV set will
soon make its appearance on the
market. The ‘“de-luxe” PAL colour
set with its expensive delay lines,
matrices and what-have-you, is all
very well if you have £300 to spend
and want excellent performance where
cost is no object.

But cost must come into considera-
tion! If one has a small fortune, by
all means go ahead with masses of
superfluous circuitry developed from
a basic idea, but if a circuit is going to
be practical, and above all reliable
and easy to service, make it simple.

We are not concerned with
“offerings of free gifts”. Any man
will choose the most luxurious
equipment if he is getting it for
nothing. It is not much use producing
a computer “‘for the housewife” if it
costs a few thousand pounds, simply
because of its “frills”” and gimmicks.
We should be concerned with value
for money—something rather rare,
nowadays.

Norman J. McLeod,
Montrose, Angus,
Scotland.

Plus or minus ?

Sir—According to The Concise
Oxford Dictionary ‘“anode” is a
positive pole and ‘‘cathode” is a
negative pole.

I am familiar with the *“old” valve
applications of these terms but now
and again I find myself confused when
I seek to relate them to published
semiconductor circuits.

Perhaps the classic example of my
difficulty was contained in the dia-
grams on page 202 of the March 1966
issue which contained No. 17 in the
series of Beginners Start Here . ..

In Figs. 17.1a and Fig. 17.1b are
depicted, among other things, a valve
diode with the words ‘“anode” and
“cathode’ in the positions I would
expect in relation to the valve. But
the semiconductor diode cathode is
marked + (plus) and this is con-
firmed in the note to Fig. 17.1b. I have
always linked the sign + with positive.

Please sort me out ! !

W. Thompson,
Edinburgh, 9.

730

Regarding the polarity of diodes, the
electron current actually flows through the
diode from cathode to anode. The plus
sign is given on the circuit symbol to
indicate the terminal that is usually
marked with a red band or spot. Con-
ventional current is generally accepted as
being from positive to negative external
to the device. The diagram Fig. | illus-
trates this and can be compared with a
battery circuit.

anode f_nthodc

e
0 ‘ ot
-7
+
s
Conventional I
current
Fig. 1.

The conventional current inside a
battery flows from negative to positlve.
Outside the battery it flows from the
positive terminal through the load to the
negative terminal. The triangle part of
the diode symbol forms an arrow head
indicating conventional positive current.
—M.A.C.

Unwanted radiation

Sir—I have read with interest the
article by E. J. Pepper on Radio
Control for Model Boats.

Whilst he has taken admirable care
to reduce the level of radiation from
the receiver described, the transmitter
seems designed to produce inter-
ference. Was it really necessary and,
indeed, within the G.P.O. regulations
to 100 per cent modulate the carrier
with, of all things, a square wave? It
would seem that sidebands at up to
600Hz intervals must extend far out-
side the permitted band, and I wonder
if Mr. Pepper has tried the experi-
ment of tuning a receiver through, for
example, the 28MHz Amateur Band
in the vicinity of his transmitter?

If this is a case of anything being
allowed at the low power level in-
volved, then a listen to the U.S.

Citizens’ Band should demonstrate
that low power can be very effective

at 27MHz.
C. J. Webster,
Ringwood, Hampshire.

As you have noted, considerable care
was taken to minimise the effects of
unwanted radiation, which was far more
apparent in the case of the receiver
(without buffer stage) than with the
transmitter itself. The band allocated to
model control is 26-96-27-28MHz and
the transmitter carrier is 27-255MHz,
and hence, strictly speaking, the side-
bands should be confined ta 25KHz.
This was not overlooked in the design
stages, but indeed, for simplification
purposes, the modulation was described
as “square” in the text.

You rightly point out that deep square
wave modulation can cause high order
sidebands, and indeed for a pure square
wave will appear as odd harmonics of the
fundamental  modulation  frequency
(600Hz) of power (strength) reducing as
the square of the reciprocal of the har-
monic number. Hence for a pure square

25KHz
600

harmonic will be reduced [,700 times on
that at 600Hz, which in itself is excep-
tionally small.

However, the square wave is not pure
and in fact it can be shown that when the
period of the harmonic approaches the
rise and fall times of the square wave
the power in the harmonic tends towards
zero.

An attempt was made to measure the
modulation rise and fall times at TR4
Fig. 13) and was of the order 30-50ms
virtually negligible as far as the opera-
tion of the control is concerned). ' This
suggests that the harmonics of 30KHz or
so can be ignored in any case.

In the testing period it was pointed out
that the unbuffered receiver gave con-
siderable interference on TV receivers
when placed, say, 8 ft from the aerials.
On two TV receivers, on all bands, there
was no interference evident when the
transmitter was placed 3 ft from either
aerials or receivers. One receiver has an
i.f. of 30MHz, and in my opinion, would
have given some indication, if interference
was likely to be a problem, although it is
agreed that this was not a test for
28MHz.—E.J.P.

See also POINTS ARISING on page 725.

wave the power in the = 4Ist

COURSES...

Syllabus: RAE Course and Morse
Practice, by P. G.. Martin,
B.SC., G3PDM, at Durham
Technical College, Framwellgate
Moor, Durham. Commences
September 27—6.30 to 9.30 p.m.

Syllabus: RAE Course, at Car-
bridge County School. Com-
mences mid-September. Further
details can be obtained from V.
Allison, G3TNX, 14 Silverdale
Drive, Winlaton, Co. Durham.
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Complete precision
soldering kit

This kit—in a rigid plastic
“tool-box” — contains
everything you need for
precision soldering.

B Model CN 15 watts
miniature iron, fitted
+” bit.

B Interchangeable spare
bit, #%”.

B Interchangeable spare
bit, 5%”.

B Reel of resin-cored
solder

Felt cleaning pad
Stand for soldering iron
Space for stowage of

lead and plug
PLUS 36-page booklet on
“How-to-Solder”"—a mine
of information for amateur
and professional.

From Electrical and Radio

Shops or
send cash 4 9,6

to Antex.

plug in

the smallest
soldering iron
available

CN 15 watts. Ideal for miniature and micro
miniature soldering. 18 interchangeable spare

bits available from .040" (1mm) up 32,6

to 3/16”. For 240, 220, 110, 50 or 24
volts.
ACTUAL SIZE

From Electrical and Radio Shops or
send cash to Antex.

When you buy a British
made Antex miniature |
soldering iron you are buying
a specialised precision
instrument that has proved
its success in the majority of
leadirig companies in the
electronics industries |
throughout the World. These &
are professional irons for the
man who wants the ultimate
in precision soldering. The
versatility and accuracy of an |
Antex iron will give you ©
fingertip control over any
soldering problem. Send for
your Antex iron now. Or you
may have our colour &
catalogue. Simply complete
the coupon.

Model CN240/2
15 watts - 240 volts

or send cash to Antex.

= PRESISIOHN . =y
s nﬂmaturc solder

Fitted with nickel plated bit (3/32") and in
handy transparent pack. From Electrical and Radio Shops

EESENEEECESSCESSNENENENENSSSEEENS
To: Antex, Mayflower House, Piymouth, Devon

! Please send me the Antex colour catalogue

31/.

:] Please send me the following irons

Quantity Model Bit Size Volts Price

oV,

Antex, Mayflower House, Plymouth, Devon
Telephone: Plymouth 67377/67378. Telex 45296

PRECISION MINIATURE
SOLDERING IRONS

Telephone :.

PE 10 -

~
w
—
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INSTANT
CIRCUIT
SYSTEM

ELEGTROVALUE

FAST MAIL ORDER SERVICE

LOW COST PLASTIC ENCAPSULATED SILICON TRANSISTORS
2N4285 pnp high reverse base-emitter voitage rating. BVcbo, BVceo, BVebo all

over 35V; IT = TMHz minimum. hFE 35 to 150 @ Jc = 10mA. Vece

(sat) 0-5V max. @ ¢ = 10mA, Ib = ImA. Better than
2N428¢ ppn high gain hFE = 100 min. @ J¢ = 10uA. 150 to 600 @ Ic = ImA.

BVcbo over 30V, BVceo over 26V; T = 280MHz typ @ Ic = ImaA. »
2N4289 pnp bigh gain hFE = 100 min. @ Ic = 100uA, 160 min. @ Ic = 1mA. th

BVcbo over 60V, BVceo over 45V; {T = 170MHz typ @ o = 2mA. a n y I n g
2N4291 pnp large ;iognnl hlshvgnln. bhFE =3100 to 300 t@ Icl= 100mA, Vee =

10V. BVcbo over 40V, BVceo over 30V, Vee (sat) = 1:6V max, @ Ie =

100mA, Ib = 10mA yo u have

2N4292 nanKl" low noise ifT = 670MHztyp @ Ic = 2mA, Vce == 5V. bhFE=
50 typ. BVcbo over 30V, BVceo over 15V, N.F, 6dB max @ Ic =

2N3794 lll:lx;‘l'nr'g:ullg??l{gzg'h gain (complementary w;N429]) BVcbo over 40V, eve r u S ed b efo re

BVceo over 20V; hFE = 100 min. @ Ic =

00mwW 25"0 0-090 & =
AlltheabovearemtedntﬁOOmAmax Ic; 200m’ mnx @ SIzeO‘l'lb This Is the quicker, cheaper, tidier and more

x 0.090 high, Lead arrangement: in-line.
B5001 rown‘n type on 'x;gss llzle mls:. npn li;ghlgnln. ]c‘oy‘gscor nmlnnédlymm efficlent way to make a modern flat-board cir-
mounting surface (500V Insulation). issipates Fl max. e = . kit" .
100°C and Vee — 10V. Veeo max. = 36V; Ic max. = 3A: Ib max, — cuit. Unlgue C!r kit" adhesive copper strip
1A; Tj max. = 150°C. hFE = 100 to 176 @ Ic m 0-5A (yellow selection). and special matrix board -enable you to work
i nvf;p(e??b;‘el:r‘; :a?!ae’r‘ed@ntl:h:lzl?uwllh;ng_low";;l"\lces to professional standards with ease. Soldering
Ve . .
24285 to 2N4292, 2N3794, 3/3 each; BG001 yeliow, 18/8 each. .I.Bcea:(l'et'r'f:w. so are modifications. That is why
PEAK SOUND “CIR-KIT" No, 3 Pack, 12/8: adhealve copper strip, 6{t. 1 or frin., ir- s also widely used in labs., industry =
2/-: 100ft. x } or &in., 30/-. Perforated board 0-lin. matrix 6ln. x 31in., 4/+: and by experimenters. A 5ft. spool, fsin, wide
2Qin. x 3}in., 2/6: 2in. x. 31in., 1/9. costs only
ALL PEAK SOUND PRODUCTS AS ADVERTISED “Cir-kit" 0'1in. Matrix Board is available In 3 sizes:
% UNBEATABLE VALUE IN NEW SEMI-CONDUCTORS 5 x 3in., 4/-: 21 x 3%in., 2/6: 2 x 3}in., 1/9.
BC107 SERIES BC167 SERIES Gl /-3 i 1/
. 300mW; 300MH:z TO'18 180mW; 300MHz {T (Plastic) Cir-kit" and other Peak Sound products, i.e. Stereo Amplifier Kit,
I BC107 ;’f: 1;‘5’ i C BCl67 BV;E i’g:t'::f)o - Mini-Speaker Kit, etc. are obtainable from good high-fidelity
BC108 Vce 20V max BC168 Vee 20V max stockists. JUST OUT—The authorised "'Peak Sound'’ version of
- 1239,0 900 2/8 e %:—- 125 to 900 2/~ the revolutionary Baxandall loud speaker system. S.A.E.for detalls.
e o 1500 e In case of difficully, please send direct, adding 4d. lo value of order to
low noise 219 Tow noise o8 cover cost of postage. TRADE ENQUIRIES INVITED.
FIELD EFFECT TRANSISTORS (PET.) AT THE R.8.G.B. EXH|B|T|0N, Horticultural Hall, Westminster
MPF108 25V max, gm = 2 to 6mA/V, low nolse - Oct. 2-5
R S0V maxs gin = 2:to 6:5mA/V, low nolse 1“" “'Cir-kit” is an exclusive speciality designed and made by
'll'lalun BILECTdnngo. i g
gh current driver, npn igh curren ver, pnp PEAK SOU D LTD
2N3704 303 mgg gain ! ;% mgsyiog 25:]/ m&h gain 4- N (H ARRO W) .
2N3705 30V medium gain 2N3703 30V medium gain 3/9 y 5
TIS60 25V very high gain 43 TIS6l 25V very high gain 49 32 St. Jude’s Road, Englefleld Green, Egham, Surrey
Low current smali signal, npn Low current small signal pop
2N3707 30V low noise 48 2N4058 30V low noise 5/~ I T elephone: EGHAM 531 cENNNN
2N2711 30V high gain &f- 2N4062 30V high gain 48
@.E. 2N2926 plastic range: 18V 200mW inax. .
red spot B = 55to }go g’ﬂ yellow spot 8 = 1;.0 to 3(7)0 2/9
t 8 = 90 to 180 ot = 235 to 470 3/-
ON826, ur B 801t0 18D: Sraicast dolror i B / HIGH SPEED MAGNETIC COUNTERS (4 x 1 li). 4 digit. 12/24/48V (state
High l’elmblmy ceramic types also available: which) 6/8-each. P. & P.1/-,
©82926 red 3/9; orange 4/-; yellow 4/3; CS2925 20V S = 235 to 470 8/-. COPPER LAMINATE BOARD (8} « 54 x #in). /6 each. b for 10/-.
BAILEY 30 watt AMPLIFIER complement a# described in Wireless World, May '68 RE-SETTABLE HIGH SPEED COUNTER (3 » 1 x %in). 3 digit. 12/24/48V (state
MJ481 opn | matched pair  gojq,_ 40361  12/8 40362 16/9 which) 32/ each.
MJ491 pop output BC125 12/~ BC126 12/~
40361 npn | matched pair £110/3 BC107 2/9 BC108 2/%
do32 pop dnve;:”s/ o ! S L N ia BULK COMPONENT OFFERS
'otal for one channel - list; wit! scount only £8/13/3.
Total for two channels !14/10/~ list; wul: 156% discount only £12/11/8. ;gg g‘:ﬁ;"g’:’ﬂ)&i?g ‘z '(Tr-\nsiawr types)
High Power Trapsjstors: 2N3055 16/6; 2N2147 16/9; NKT403 14/10. 250 Carbon Resistors 3 & 1 : 5
ALL GOODS BRAND NEW @ NO SURPLUS e PLEASE REMEMBER TO 100 Ceramic Capacitors 2—-1.000pF.
25 Vitreous W/W Resistors (§9%).
DEDUCT DISCOUNT WHERE APPLICABLE 1 gegﬁ;’?n‘ Resisiors ST e T iied A3 B
*SUPER QUALITY NEW RESISTORS ose Tplerarice Capd. '@ %),
Carbon film high stabs, low noise 12 8llicon Diodes 500 p.t.v. 750 m.a.
1/8W 5% 10 to 1M@ 1/10 doz., 14/6 per 100. 4 8ilicon Rects. 400 p.i.v. 3 amp.
1/aw 10% 470 to 10MQ 1/8 doz., 13/6 per 100. 8 Hilicon Rects. 100 p.i.v. 3 amp
1/2W 5% 470 to 10M0 2/2 doz., "17)- per 100. 50 Bilicon: Trans. (2N706/708, BSY‘JN29 .BCY41/42 types.) Unmarked, Untested.
1W 10% 470 to 10MQ 3/3 doz., £5/10 per 100. v
1/6 leas Aper 100 if ordered in complgu 100°s of one ohmic value. PR LI, IR0 T el Bt
Please state resistance values required.
QUALITY CARBON SEELETON PRE-SETS: 10011, 2508, 6000, 1K@, 2KQ. 8.0.Rs. (Thyristors) CRS1/20 5/6; CR81/40 7/6; CRS3/10 7/6; CRS3/30 8/6;
25K0, 3K0, 10K0, 20K0, 25K 0, 30K, 100K 0. 260K0, 600K, 140], 2w 0, RS0 101 R is 150 s CRBLHO 716 LR Lo
2 » 2 , b . . S
Available in horizontal or vertlcnl mounting 1/- each. I ‘3000 TYPE RELAYS (ex. new equip.) 10 for £5/- (our choice} P. & P. 5/-.

B TROLTTICE ABUR. 1N VENNER LIGHTWEIGHT ACCUMULATORS (loz13 * 1} x §in). 1-5 Abr 12/8 each.
€426 RANGE (uF/V): 0 64[64 1/40, 1-6/25, 2:5/18, 2- 5164 4110, 440, 5/64, 6-4/6-4, CO%(PUTEB LOGIC BOARDS containing: 14 BCZ11, 2 trimpots, diodes, etc., 20/=
6-4/25, 8/4, 8/40, 10/2:5, 10/16, 10/84, 12-6/26, 16/10, 16/40, 20/16, 20/64, 26/6-4, ool
26/25, 32/4, 32/10, 32/40, 32/68, 40/2'6, 40716, 50/6-4, 50/25, 5040, 64/4, 64/10, LIGHT DuﬂERISPEED CONTROL MODULES: 200 watt, 35/-; 500 watt, 45/-;
80/2-8, 80/16, 80/25, 100/6-4, 125/4, 125/10, 126/16, 160/2 5, 200/6-4, 200/10, 260/4. 1,000 watt, 60/-.

320(2 5, 320/G-4, 400/4, 500/2-5. All one price 1/4 each RECORD LEVEL METERS (By Smiths). 1§ » }in, 15/- each. P. & P. 2/6.
LARGE ELECTROLYTICS MINIATURE RELAYS (foz, § x § x 1ln), 24V 1 cfo, 7/8 each. 12V. 10/ each.
2,000/50 10/6; 5,000/25 10/6; 5,000/50 17/6; 2,500{70 19/8. P. C, CONNECTORS (13 way in-line), 4/8 palr.
COMPONENT DISCOUNTS — IMPORTANT LARGE CAPACITY ELECTROLYTICS: 100 + 400uF, 275V; 1,000uF, 50V; 2,500uF,
10% for total order value exceeding £3 list. 70V; 3,200uF, 16V; 5,000uF, 16V, 4/- each, 4,000uF, 90V; 5,000uF, 28V, /6 each.
15% {or total order value exceeding £10 list. 5,000uF, 50V; 6 300uF SV 10, ooouF 30V; 18,000uF lﬁV 25,000uF, 15V, 10/-
Post and packing up to £1—1/-. Free on orders over £1. OVERSEAS ORDERS each.
WELCOMED. Quotations for postage sent by return, airmail. SPEAKER BARGAINS (E.M.I. 13 x 8in.) With two Tweeters and X fover, 16 okm,
THE ELECTROVALUE CATALOGUE 85/-; wlth' Dual Cone, 15 ohm, 52/8; S8ingle Cone, 3 or 16 ohm, 45/-, P. & P. 3/-.

Givea apecifications, dimensions and many eqnivalents of 200 types of ‘seml- FANE, 12in, 20waH (Dual Cone), 95> P. & P. §/-.
conductors In stock together with detalls of many other components. Invaluable TWEETER (E.M.I. 3in), 15 ohm, 12/6.
to design engineers. B8end 1/- for copy. CAR RADIO (3/5 obm), 7 x 4in, 18/-; 8 « &in, 17/8.

Stores telephone No. EGHAM 5533 (STD 0784-3) L.T. TRANSFORMERS. Prim 240V, 8EC. 10/20/20V. and 3.5 amp, 20/-, P. & P, §/-.

5 amp. mode! £5/-, P, & P. 5/-,

ELECTROVALUE PATTRICK & KINNIE

(Dept. P.E.10) 81 PARK LANE S
6 MANSFIELD PLACE, ASCOT, BERKS S A L D
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Liwren Sracecuarce AccumuLATion oo

A major breakthrough in electronics rivalling in
importance that brought about by the transistor has

been achieved by recent research on semiconductors.

A whole new family of semiconductor devices is being
developed, which will in time do for microwave electronics
what the transistor has already done for the present-day

\%. application of electronics in the domestic and industrial fields. This

%‘ important development depends on the ability of a semiconducting
material, gallium arsenide, to emit microwaves when a voltage is applied
%% to a slice of the material.

Before describing these new gallium arsenide

(GaAs) devices, this article first recapitulates general semiconductor theory.

T PRESENT, microwave generation is almost entirely
A carried - out by power-consuming valves like
klystrons, which are the equivalents at microwave
frequencies of triode and pentode valves. These
microwave valves have been the main obstacle to the
wider application of microwaves in the commercial
and industrial fields.

When the transistor was invented, its potential lay in
the replacement 8f the large power-consuming valves
necessary in electronics to generate and amplify electric
signals. Similarly, these GaAs devices will be able to
generate and amplify microwaves much more easily and
efficiently than present microwave valves and will be
much smaller than them.

The importance of microwaves lies in its two main
applications—radar and communications. Micro-
waves are electromagnetic waves of much higher
frequency than those used in conventional radio
communication, being of about 1GHz to about
300GHz. Electromagnetic waves of this frequency
range have transmission properties through space
similar to those of light. They tend to travel and be
reflected in narrow beams.

This is made use of in radar, where microwave
signals are transmitted; the reflected signals from an
object are detected and compared with the transmitted
signal to determine the distance and velocity of the
object.

The importance of microwaves in communications
lies in the tremendous amount of information that can
be carried by electromagnetic waves at such high
frequencies. A microwave carrier wave at 10GHz
could carry 100 times more information than 4 v.h.f.
signal at 100MHz.

In order to understand how this exciting new method
of generating microwaves works, it is necessary to
review briefly some fundamentals of electronic theory.

THE GENERATION OF ELECTRICAL
OSCILLATIONS

The basic circuit of an oscillator consists of a resonant
LC circuit (Fig. 1). If this contained a pure
inductance and capacitance, an electrical oscillation of
frequency 1/(2m+/LC) would be set up and maintained
forever.

However, every practical inductance and capacitance
has a real resistance in addition to its L or C (Fig. 2),
and it is through this resistance that the oscillation
loses its energy and dies down. Even if the inductance

Fig. 1.

Fig. 2.
NEGATIVE RESISTANCE

AMPLIFIER

L—<— FEEDBACK

Fig. 3.

i

Fig. 4.

and capacitance were pure, we would still want to draw
off the oscillating electrical energy for our use, and thus
there would have to be some means of maintaining the
oscillations anyway.

Now, if we could amplify the oscillations and feed
back part of the amplified signal, in such a way that it
reinforced the original oscillations to make up for
losses due to real resistances and the drawing off of
energy, then the oscillations could be maintained and
used. This, of course, is the actual basic circuit of
most electronic oscillators (see Fig. 3).

Another way of maintaining the oscillations would be
to cancel out the effect of the real resistances and any
load resistances used for abstracting energy. Suppose
we had a device which had a negative value of resistance
and put it into the circuit (Fig. 4). If it were of the
right value it would cancel out the effects of the positive
resistance in the circuit, and thus the oscillations would
be maintained. This is actually the way in which the
GaAs devices work.

The generation of electrical oscillations thus depends
on devices which either amplify or exhibit negative
resistance. Such devices are called active devices.

In order to gain some insight into solid state active
devices, it is necessary to understand some of the
properties of semiconductor materials, of which
practically all these devices are made.
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ELECTRICAL PROPERTIES OF
SEMICONDUCTORS

Semiconductors are materials of intermediate con-
ductivity between metals and insulators. Conductivity
in solids depends on the properties of the electrons in
them that make up the electric currents through them.

These electrons have various energies in every solid,
Wwhich can be depicted by a diagram (Fig. 5) showing the
energy levels that the electrons can occupy. Each level
can hold only two electrons so that the electrons in a
solid are arranged in an ascending series of energy
levels. Actually the levels are so close together that
they form an almost continuous band. This is
illustrated by the filled levels in Fig. 6.

In all solids, there exists a range of energy levels
which cannot -be occupied by the electrons. This
forbidden range or gap separates two energy bands
which may contain electrons, calied the conduction
and valence bands. This is illustrated in Fig. 7a.

When a voltage is applied to a material, for a current
to flow the electrons must be able to accelerate and
move freely. They must be able to acquire energy in
order to move. An insulator does not conduct
electricity because its electrons are not able to acquire
this extra energy. The valence band in an insulator is
completely filled and the conduction band is empty
(Fig. 7b).

The electrons in the valence band cannot move to
form a current as there are no higher energy levels for
them to occupy as the energy Ievels in the forbidden gap
are not open to them. In a metal, the valence band ‘is
also full but the conduction band is half full (Fig. 7c¢).

The electrons in the conduction band have plenty of
higher energy levels to occupy and thus can move to
constitute a current. Thus a metal is a good conductor
of electricity. A semiconductor is like an insulator in
that its valence band is full and its conduction band is
empty, but it has a much smaller forbidden energy gap
than an insulator.

If an electron at the top of the valence band can be
given an energy Eg (Fig. 8), it will be able to jump
across the gap to the bottom of the conduction band as
shown in Fig. 9.

When it does this, it leaves behind a *““hole’ in the
valence band which is really just the absence of an
electron, but behaves just as if it were a positively
charged particle. In the energy level diagram, a
downward movement in the hole level means an
increase in hole energy. The electron in the con-
duction band has plenty of energy levels to which it can
go; thus it can move under an applied voltage and
constitute a current.

INTRINSIC SEMICONDUCTOR

The energy gap in semiconductors is so small that at
room temperature an appreciable number of electrons
can be given enough heat energy to be transferred to the
conduction band, so that the semiconductor can
conduct an appreciable current.

The holes created by the transference of the electrons
can also move and add to the current as there are plenty
of energy levels below them to which they can move.
Such a semiconductor is called an intrinsic semi-
conductor (Fig. 10) since its conducting electrons and
holes which are equal in number, arise from jts own
energy levels.

When certain impurities are introduced into semi-
conductors, they can give rise to extra electrons and
holes in the conduction and valence bands respectively.
If arsenic is introduced into the semiconductor ger-
manium, each arsenic atom has an electron which is in
an energy level in the forbidden gap. This level is
shown in Fig. 1l1a. These levels are so close to the
conduction band that the electrons in them are nearly
all transferred to the conduction band at room tempera-
ture. Thus many more free electrons are available to
take part in conduction (Fig. 11b).

Fig. 7ec. Fig. 8.
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EXCLUSIVE OFFER

KITS for Transformerless Amplifiers, ZENER DIODES, ASSORTMENTS of
Capacitors, Pot entmme:ers, Carbon Film Resistors and branded new
ORIGINAL TRANSISTO

(Excerpt 'rom our SPECIAL OFFER B/1968)
KIT No. 7 for high quality, high power A.F, transformerless
amplifier trznsl:tors 20W only 59/—

Supply voltage
Working current :0—[!.300mA

Loud-speaker connection ohm

tnput voltage at max. vol. 20mV

Input resistance 2Kohm

Frequency range 20Hz-20KHz

Printed cu-cu-t panel for KIT No. 7 13-

The circuit diagram and the parts list are enclosed with every KIT
ZENER DIODES 43, 56, 62, 68,75, 8.2, 91, 10, {1, 12v 2/4 each
ASSORTMENTS of ELECTRONIC COMPONENTS

ORDER No.: ) .

DIO 3 100 p. germanium diodes sub-minfature 13/4
TRA I 50 p. different transistors 13/4
ZE 101 10 p. zener diodes different values 250mW-1W 22/6
ELKO i 30 p. |.1. Electrolytic capacit. sub-min. good sel, 16/~
KER | 100 p. disk-, tubular-and pear] capac. 20 val, x § 12/6
KON | 100 p. plastic foil condens. 20 val. x 5 good sel. 12/6
EIN | 10 p. adjust. potentiom. ohm values good select. 8/6
wWID | 100 p. carbon film resist., axial, $V 20 val. x5 12/~
WID | 100 p. carbon film resist., axial, +V 20 val, x5 12/~
BRAND NEW ORIGINAL TRANSISTORS

wiv.
AC 153 AC I28 1/4 AF 144 = AF 116

19
AC 188K AC 178 2/- AF27 = AC 127 1/6 AF 149 = AF 117 I?4
AD 136 2/3 AFIZ—AFIH 1/— RF 107 = BC 107 ]
AD 150 OC26 3/6 AF 143 = AF | 1/9 2N 706 = BSY 62 b6
All goods BRAND NEW of HIGH QUALITY fully guaranteed. NET Prices
Subject to prior sale.
Our deliveries are ex stock Zurich/Switzerland by air-mail C.0O.D. Postage
and packing will be charged at self-gosts.
Please request our complate free SPECIAL OFFER B/1968.
We shall be very pleased to receive your trial order:

EUGEN QUECK Ingenieur-Biiro

Import-Export

CH-8810 HORGEN Bahnhofstr. 5
Switzerland

THE DORSET (600mW Output)

7-transistor fully tunable M.W.-L.W. superhet portable—
with baby alarm facility. Bet of parts. The latest modulised
and pre-alignnient techniques makes this simple to bulld.
Sizes: 127 x 8* x 37, :

MAINS POWER PACK KIT: /6 extra.

Price £5.5.0 pius 7/6 p. & p. Circuit 2/6 FREE WITH PARTS.

THE ELEGANT SEVEN MK. Il (350mW ou(pul)

7-transistor fully tunable M.W.-L.W. portable. Set
of parts. Complete with nll components, including
ready etched and drilled printed circuit board—back
printed for foolproof construction.

MAINS POWER PACK KIiT: 9/8 extra.

Price £4.9.6 pusi/6p & p.
Circuit2/6 FREE WITR PARTS.

SO WATT AMPLIFIER A.C, MAINS 200250V
An extremely reliable general purposc valve amplifier
~—with six electronically mixed inputs. Buitable for
use with: mics, -guitars, gram, tuner, organs, ete.
Separate bass and treble controls,

Price 27 gNS. plus 20/~ p. & p.

kalgl IOW SOLID-STATE HI-FI AMP WITH INTEGRAL
AM

Speclﬂcnlons. RMS Power Outpui (into 3 ohms speaker):
10 watts continuous (sine wave), 13 watts music- power.
Sensitirity (for rated output): ImV into 3K ohma (0-33 micro-
amp) Total Distortion (@ 1Khz): at' 5 watts 0-35%, at rated
output 1:59% Frequency Response. Minus 34B points
20Hz and 40Khz. Speaker: 3-4 ohms (3-15 ohms may be
uag; Supply roltage: 24V d.c. @ 800mA (6-24V may be
used).

Control assembly: iocluding resietors and capacitors.

3. Volume: PRICE 5/-. H
2. Treble: PRICE §/-. Prlce 49/6
3. Comprehensive bass and treble: PRICE 10/-. plus 2/8 p. & p.

The above 3 items can be purchase:] for use with the X101.
Power Supplies for the X101:
P101 M (for mono) 35/- plus 4/8 p. & p. P101 B (for stereo) 42/8 plua 4/6 p. & p.

STEREOGRAM CABINET £19

An elegant 8tereogram Cabinet in

modern Veneered Mahogany and
cloth covered Front Panel

COCKTAIL/STEREOGRAM
CABINET £25

BLACK LEATHERETTE SIDE PANELS
Dimensions: 52" X 174 X 12", Speaker
positions for Twin 10” X 5° Speakers

Polished wainut veneer with
elegant glass fronted cocktail
compartment, padded.
Positkion for two 107 elliptical
. speakers. Record storage
17in.—£11.10.0  carr.30/- | space. Height 354", width
52}' depth 144", Legs | gn.

19in. SLIM-LINE extra.
FERGUSON 24 gns.

TWO-YEAR GUARANTEE 6 Transistors, LW/MW, Brand
EX-RENTAL TELEVISIONS New. Famous British Manu-

— e - . — oo | f2Cturer  (LESS  SPEAKERS).
FREE ILLUSTRATED SRR A & Gt

TRANSISTOR RECORD
LIST OF TELEVISIONS

P.&P.7l6.
SINGI.E PLAYER CABINETS
15/6. P. & P, 7/6.
TRANSISTOR CASES 19/6.
Cloth covered, many colours.
Size 94" xs*'xa P &P, 36
Similar cases in pl astn: 7/6.

OTHER MODELS—SEND FOR LIST

TRANSISTOR CHASSIS DI
59/6

STRIP LIGHT BULBS 3/9

- 117 (204 mm) 230/240Y. 30W.
WIDE RANGE OF MODELS ideal for cocktail cabinets,

SIZES AND PRICES radiograms, illuminating pic-
DEMONSTRATIONS DAILY tures etc. 6for £1. Free P.P.

DUKE & CO. (LONDON) LTD.
621/3 Romford Road, Manor Park, E.12
Phone 01-478 6001-2-3 Stamp for Free List.

THE CLASSIC

Controls: Selector. switch. Tape speed
equalisation awitch (3§ and 7} i.p.s.).
Volume. Treble. Bass. 2 position
acrntch filter and 2 position rumble
Iter.

Specification: Senaitivities for 10 watt output
at 1KHz. Tape head: 3mV (at 31 i.ps.)
Mag. P.U.: 2mV. Cer. P.U.: 80mV. Radio: 100mYV.
Aur.: 100mV. Tape/Ree. output: 100mV. Eqmllsatlon ior each input

is correct to within 4+ 2dB (R.I.A.A.) from 20Hz to 20KHz. ZTone

confrol range: Bass+ 13dB at 60Hz. Treble & 14dB at HKH: Total distortion: (for
10 watt output) <1-5%. Signal noise: <—60dB. AQ. mains 200-250v.

Size12{" long, 4}° deep, 21” high. Teak finished case. Price 8 gns. p. 4 p. free.

The RELIANT 10W SOLID-STATE HIGH QUALITY AMPLIFIER
Specifications: Output: 10 watte R.M.8. Rine-wave; 13 watts R.M.8. Music-power.
Outpul impedance: 3 to 4 ohms. Inputs: 1. Xtal mic 10mV; 2. @ram/{radio 250mV.
Tone conirols: Treble control range = 12dB at 10KHz: Bass control range -+ 13dB
at 100Hz. Frequency response (with tone controla central): Minus 34B points are
20Hz and 40KHz. Signal to noise ratio: better than — 60dB. Transistors: 4 silic
Planar type and 3 Germanium type. Mains inpui: 220-250V a.c. Size of chnss
107 x 33" « 2°. A.C. Maine, 200-250V. For use with Std. or L.P. records, musical
inetruments, all makes of pick-upe and mikes. Separate base and treble lift control
Two inputs with control for gram. and mike. Built and tested. 87 X 5* speaker to
suit: Price 14/8 plus 1/6 p. & p. Crystal mike to suit: 12/8 pine 1/6 p, & p.
PRICE £56.5.0 plus 5/-p. & p.

RECORD PLAYER SNIP

The Princess’’ 4 speed automatic record changer and
player engineered with the utmost precision for beauty,
long life and trouble free service. Will take up to tenrecords
which may be mixed 7in to 10in or 12in. Patent stylus
brush cleams stylus after each playing and at shut off, the
pick-up locka itself into its recesa, 2 most useful feature with
portable equipment—other features include pick-up height
adjustment and stylus pressure adjustment. This truly is a

fine instrument which yon can purchase this month at Price
only £5.19.8 complete with cartridge and ready to play. 19.6
Post and insurance 7/8 extra, £5.19.

CYLDON U.H.F.
TUNER

Complete with PC88 and
PC86 Valves, Full
variable tuning. New
and upused. Size 4}7 x
51" x 1}", Complete
with circuit diagran.
35/- plus 3/8 p. & p.

THREE-IN-ONE HI-Ft 10 WATT SPEAKER

A complete Loud Speaker system on one frame,
combining three matched ceramic magnet
speakers with a low loss cross-over network,
Peak handling power 10 watts, Impedance 15
ohms. Flux density 11,000 gauss. Resobance
40-60c/s. Frequency range 50cfe to 20ke/s.
Size 1347 x 83° x 4}°. By famous manu-
facturer. List price £7, Out price 69/6 plus
5f= p. & p. BSimilar speaker to the above
without tweeters in 3 and 15 ohms 38/6 plus
5/-p. & p.

goodlhnot despatched outside UK. Terms C.W.0.  All enguiries 8tamped Addressed
nvel

RADIO & TV COMPONENTS (ACTON) LTD.
2id High Street - Acton - London W.3
323 Edgware Road - London W.2

Orders by post to our Acton address please, Open 9 am fo 8 pm ine. Saturdays. Early
Closing Wednesdays.
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DULCI HI-FI AMP.]| RECORD PLAYER AMP. | SOLENT SPEAKER INTER-COM SYSTEM.
M(;SEXL ;;"7 As fitted to most popular |12 att. Frequency |[SONOTON 59/6
UBWAT price record players. Our Bargain res. 40-20,000 c¢.p.s 9TA-HC By Philips. Ideal for work-
p Price 59/6 only. Fully built ‘ (o e S . shop, home, baby alarm, etc.
£19.19.0 Usual price diamond .
Our big discount |and tested. EL84 output. 18 quineas Retail value £6.6.0. Brand
price 230-240V mains operated. gur .e ; 50/- new in. maker's display,
15; guineas 2 controls—vol.,—tone on Our price plus 2/6 p/p. | complete with connecting
plus 10/- p/p. flying lead. P/p. 3/6. 11 guineas lead, etc. P/p. 3/6.
BARGAIN — CHANGER DECKS AT LOWEST
B 1 o5 PRICES 7VE;‘ TELETON
102 p/p. 7/6 £7. 0.0
GARRARD 2025 p/p. 7/6 £7.10.0 el
ATE0 Mk. I plp. 8/6 £13. 0.0 TUNER AM
SP25 MK. Il p/p. 8/6 £11.15.0 32 guineas. P/p. 10/-.
BSR UA25 p/p. 7/6 £6.15.0

EMI HI-FI SPEAKERS

13x 8in. 47/6, p/p. 5/-. 13x 8in. plus 2
twr. 57/6, p/p. 7/6. 8% 5in., 7X 4in. 22/6,

Beautiful oiled teak enclosure
to suit EMI 13x8in. speakers.
Retail value £8.15.0. Our low-

FULL EAGLE RANGE TUNER UNITS,
AMPLIFIERS, MICROPHONES, SPEAKERS,

%:ﬁe::{?.Dics:?rtiilt?t%l:g'fofru gmfpse:dng." low price ONLY 99/6 plus 8/- p/p. | ACCESSORIES, etc. All less 15%.
INTERNATIONAL MAGNETIC TAPE BASF TAPE 333 OFF
Standard Long Play Double Play Standard Long Play Double Play
[ 5 | eoott. 10/~ | oooft. 13/6 | 1200. 17-| [ 5 | eoot. 1276 | ooorr. 17/~ | 12001t. 276
53" 900ft. 13/6 | 1200ft. 16/6 | 1800ft. 21/- 53" 900ft. 17/- | 1200ft. 21/6 | 1800ft. 36/-
7 1200ft. 15/- | 1800ft. 17/6 | 2400ft. 26/~ y 1200ft. 21/6 | 1800ft. 33/- | 2400ft.  52/6
POST & PACKING 2/-. OVER £5 FREE Thank you for reading our advertisement.
S.B.E. Atlas House, Chorley Old Rd., Bolton &

PUNCH
W you /r!ld ,/

HOLE PUNCHES

Instant Type
{” diameter

Screw-up Type

3 ” diameter

" " B1G .

. s B8A, B9A 12/6 ea.
EaT,, 1 g 12/9 ea.
o i v o 12/9 ea.

11/9 ea.

¥

5

1 0 2 i3 13/9 ea.
8, int. Octal 14/9 ea.
e, ok 3 16/- ea.
Wy, .. .. 18/6 ea.
R B9G .. - 21/~ ea.
13" ., - .. 24/ ea.
287 g ol 33/- ea.
Complete Set £10.2.4

Carriage and Packing Paid UK only

Tompkins & Longman Ltd.
237 GIPSY ROAD, WEST NORWOOD
LONDON, S.E.27
Tel.: Gipsy Hill 5000

9/6 ea.

11/6 ea.
11/6 ea.
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NOW IN STOCK
TRANSISTOR MANUAL

INTER: G.E.C. 7th Edition
21/- Postage 2/-

AMATEURRADIO CIRCUITS BOOK.
Pub. R. S. Gt. Britain. 10/6. Postage 6d.
PRACTICAL TELEVISION CIRCUITS.
Pub. Newnes. 30/-. Postage |/-.
MICROMINIATURE ELECTRONICS
by I. H. Kalish. 40/-. Postage [/-

THE RADIO AMATEUR’'S HAND-
BOOK, by A.R.R.L. 1968 ed. 48/-. Pos-
tage 4/-,

TV FAULT FINDING, a Data Pub. 8/6.
Postage 6d.

THE ELECTRONIC MUSICAL
INSTRUMENT MANUAL, by A.
Douglas. 5§/-. Postage |/-.
BASICTHEORY AND APPLICATION
OF TRANSISTORS, U.S. Dept. of Army.
12/-. Postage |/-.

ELEMENTARY TELECOMMUNICA-
TION PRINCIPLES, by R. N, Renton.
30/-. Postage 1/6.

RADIO VALVE DATA, 8th ed.
piled by “"WW'", 9/6, Postage |/-.

THE MODERN BOOK CO.

BRITAIN'S LARGEST STOCKISTS
of British and American Technical Books

19-21 PRAED STREET

LONDON, W.2
Phone: PADdington 4185
Closed Saturday | p.m.

Com-

IT’S A MUST
N // OUR
< CATALOGUE
JOIN THE
Z' THOUSANDS

OF SATISFIED CUSTOMERS
SEND NOW FOR

OUR NEW 1968/69
illustrated catalogue

NOW AVAILABLE

(send 2/-in stamps for your copy)

Catalogue contains prices and de-
tails of Amplifiers — Hi-Fi Tuners —
Loudspeakers — Pick-ups — Playing
Decks —Microphones — Test Meters —
Hand Tools — Valves — Soldering
Irons — Tape Recording Accessories,
etc.

OFFICIAL SUPPLIERS TO MANY
EDUCATION AUTHORITIES AND
RESEARCH ESTABLISHMENTS

Usual Educational Discounts

ALPHA RADIO SUPPLY CO

103 Leeds Terrace, Leeds 7.  Tel. 25187
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These *“donated’ electrons are usually much more
numerous than the intrinsic electrons and holes, and
thus the current in such a semiconductor is mainly
carried by electrons, and is called an »n-type semi-
conductor (7 for negative electrons). The arsenic
atoms are known as ‘‘donor’’ atoms. Other kinds of
impurities like gallium when introduced into germanium
give rise to empty energy levels, one for each gallium
atom, in the forbidden gap (see Fig. 12a).

These empty levels are very close to the valence band,
and thus the top electrons in the valence band can be
easily transferred to these empty levels, leaving behind
holes in the valence band as shown in Fig. 12b. These
holes are also able to give rise to a conduction current,
and are usually much more numerous than the intrinsic
electrons and holes.

Such a semiconductor in which the current is mainly
carried by positive holes is called a p-type. semicon-
ductor. The gallium atoms.are known as ‘‘acceptor”’
atoms. Thus germanium can be made into either n- or
p-type material by the introduction of suitable
impurities, a process known as doping. The
more heavily doped a semiconductor is, the more
highly conducting it becomes.

POTENTIAL DIFFERENCE

When an n- and a p-type semiconductor are placed
next to each other to form a junction, the electrons in the
n-type and the holes in the p-type can diffuse across the
junction as indicated by the arrows in Fig. 13a.
Before this happens, the materials on either side are
electrically neutral. When the negative electrons
diffuse across, they leave a net positive charge in the

n-type material. Similarly, the diffusing holes leave a
net negative charge in the p-type material.

Eventually, these charges form a potential difference
across the junction that prevents further diffusion of
electrons and holes (Fig. 13b). This potential difference
can be shown on the energy level diagram as a difference
in the relative heights of the »- and p-type materials
(Fig. 14a).

The potential difference and the difference in levels
increases with the doping on either side. One may
think of the electrons in the diagram as being able to
run downhill but not uphill. The energy levels in the
diagram have an exact analogy with mechanical
potential energy. The holes on the other hand are able
to run uphill but not downhill, as they are of opposite
charge to the electrons.

The electrons and holes are actually in random
motion due to heat energy, and a few of them do gain
enough energy to overcome the p.d. at the junction.
Now, if an external voltage is applied to the junction
which was in the same direction as the junction p.d.,
the height of the p.d. would be increased. When this
happens the flow of electrons across the junction is
very much reduced and practically ceases (Fig. 14b).
If we apply an opposite bias, we can reduce the junction
p.d. and thus reduce the obstacle to the electron and
hole flow as in Fig. 14c.

The current across the junction thus becomes much
greater, and increases further as the bias is increased.
The junction thus allows a much greater current flow
when it is biased in one direction (forward) than in the
other direction (reverse). This is shown in Fig. 15.

Junction diodes are thus used as current rectifiers and
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signal detectors. The pn junction is also the basis of a
whole family of semiconductor devices, the most
important of which is the transistor.

THE TRANSISTOR—A SEMICONDUCTOR
AMPLIFYING DEVICE

The transistor was the first active semiconductor
device. It was the result of intensive research at the
Bell Telephone Laboratories (U.S.A.) in 1949 by
W. Shockley, J. Bardeen and W. H. Brattain. It
consists of three layers of differently doped semi-
conductor material, either npn or pnp.

An npn transistor can be thought of as being made up
of two pn junctions with the centre p region common to
both. Fig. 16a illustrates the block make-up of such
a device.

One junction is given a small forward bias voltage
while the other is reverse biased with a much larger
voltage as shown in Fig. 16b. In practice the centre
region is made very thin and is much less heavily doped
than the two outer regions. Thus the holes in the
p-type region are much less numerous than the electrons
in the n-type regions.

Neglecting the action of the holes in our simple
analysis, the resulting energy level diagram can be
deduced from our diagram for one junction (Fig. 17).

The electrons in the left n-type region can travel easily
across the forward biased junction but those in the
right n-type region cannot do so across the reverse
biased junction. The electrons that have travelled
across the forward biased region almost immediately
reach the area near the second junction as the centre
region is so thin.

Now, to these electrons, the second junction is biased
in the direction that aids their movement across it, and
thus nearly all of them go on to the other n-type region.
The rest (say about 5 per cent) of the original number
that entered the p-type region) enter the bias circuit.
This is depicted in Fig. 18. The three regions are
termed the emitter, the base and the collector.

In practice, the transistor is often biased such that the
emitter is common to both bias circuits as in Fig. 19.
The current flow out of the base into the emitter-base
circuit is always the same small percentage of the total
electron current through the emitter-base junction.
The larger current travels on through the base-collector
junction into the emitter-collector circuit.

Thus a small current change in the emitter-base
circuit gives rise to a corresponding large current
change in the emitter-collector circuit, and the transistor
canactasanamplifier. Itcanalso be used in an oscillator
circuit to generate electrical oscillations. See Fig. 20.

A pnp transistor works in the same way with the volt-
ages reversed and holes taking the place of electrons. If
we try to generate high frequency oscillations with a
transistor oscillator circuit, the transistor will have an
upper frequency limit imposed by the time taken for the
electrons to traverse the base region, which is a transit-
time limitation. This is why the base region is made as
thin as possible, but there is obviously a physical
limitation on the ultimate narrowness of the base when
fabricating a transistor.

In drift transistors, the material in the base is doped
unevenly so that a voltage gradient is obtained which
helps the electrons to travel across it faster. Even with
such modifications, the ultimate useful high frequency
response of transistors is limited to the lowest fre-
quencies of the microwave band.

Next month: Negative Resistance and the L.S.A.
Device.
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NEWS BRIEFS

6.P.0. Cuts a Dash with Dots

A MAJOR step toward. estabhshmg Britain's first fully
automated postal sorting office is being taken by the
Post Office with the aid of a now established electronic
coding system.

Known as the coding desk translator, the system sub-
stitutes the written postal code or address on leiters with a
code that can be understood by machines used for mail
handling in an automated post office.

At the sorting office an operator copytypes the six-digit
code on an. electronic keyboard. The equipment then
translates the data into two binary code patterns. One
represents the “‘post town” of the address and the other the
street or road. The patterns are printed on the envelope
as two rows of luminescent dots which are almost indis-
cernible to the human eye but which can be read by ali
mail-sorting machines. If the sender of a letier does not
write the post code on the envelope, the translator will
convert selected characters from a town or street name into
the required binary code.

Following trials at the GPO's research station at Dollis
Hill, London, the first system, supplied by the Plessey
Automation Group, will be installed at Croydon.

Contributing to Concorde

NUMERICAL control systems for use in building the
Concorde airliner are being delivered by the Plessey
Automation Group to Marvin Machine Tools Ltd.
Some of the completed systems will be used by the British
Aircraft Corporation for the production of air frames and
others will be used in the Royal Ordnance Factory,
Nottingham, and at the Hawker Siddeley Works, Kingston.

LEETE. in Ireland

AN expansion of membership of the Institution of
Electrical and Electronics Technician Engineers is
expected in Ireland following a series of open meetings
there.

Jo000a0000a0a0a00800N

1909904

B000000

MEMO
DISTRIBUTION: TO ALL P.E. RBADERS.
SUBJECT: INTERNATIONAL RADIO ENGINEERING

COMMONICATIONS EXHIBITION
ROYAL HORTICULTURAL (NEW) HALL,
LONDON, S.W.1.

OCTOBER 2 - OCTOBER 5

For your personal examination, some important P.E. projects
Past, PRESENT, and FUTURE!
....... if you are in Town, be sure to look us up on STAND 14,

I
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Build yourself a quality
transistor radio

guaranteed results
backed by our
after sales service!

roamer seven mkiv

SEVEN WAVEBAND PORTABLE AND CAR RADIO WITH A SUPER
SPECIFICATION GIVING OUTSTANDING PERFORMANCE!

7 FULLY TUNABLE WAVEBANDS—

MW1, MW2, LW, SW1, SW2, SW3 AND TRAWLER BAND.

pocket five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE
WITH SPEAKER AND EARPIECE

Attractive black and gold case. Size 5} x 1} x
3}in. Fully tunable over both Medium and Long
Waves with extended M.W. band for easier
tuning of Luxembourg, etc. All first grade com-
ponents—7 stages—b- transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving
coil speaker, also Personal Earplece with switched
socket for private listening. Easy build plans and
parts price list, 1/€ (FIESE with parts).

e

Total building costs

a4/

P. & P,
3/6

transona five

MEDIUM WAVE, LONG WAVE
AND TRAWLER BAND (to 50
metres approx.) PORTABLE

WITH 3" SPEAKER AND EARPIECE

Attractive case with red speaker grille. 8ize 6§ x
4] x 1}in. Fully tunable. 7 stagea—5 transiators
and 2 diodes, ferrite rod aerial, tuning condenser,
volame com.rol fine tone mov ing coll speaker also
Personal Earplece with switched socket for private
listening. All first grade components. Easy build
plans and parte price list 1/8 (FREE with parts).

Total building costs

47/6

P. & P.

3/9

Extra M.W. band for
easier tuning of Luxembourg, ete.
Bullt-in ferrite rod aerial for Medium and Long Waves.

b Section 22in. chrome-plated telescopic aerial for 8hort Waves—can be angled and
rotated for peak 8.W. listening. Socket for Car Aerial. Powerful push-pull output.
7 transistors and two diodes including Micro-Alloy R.F. Transistors. Famous make
7 x 4in. P.M. speaker for rich-tone volume. Alr spaced ganged tuning condenser.
Separate on/off switch, volume control, wave change switches and tuning control. Attrac-
tive case with hand and shoulder straps. Bize 3 X 7 x 4in. approx. First-grade com-
ponents. Easy to follow instructions and diagrams make the Roamer 7 a pleasure to
bulld with guaranteed results.

Total building costs

£5.19.6 "’

Parts price list and easy build plans 3/- (Free with parts).

Personal Earpiece with switched socket
for private listening /= extra.

roamer six

SIX WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case with gilt fittings, slze 7! x 5} x
1}in. World wide reception. Tunable on Medium
and Long waves, two short waves, Trawler Band
Plus an extra M.W. band for easier tuning of Lux-
embourg, etc. Sensitive ferrite rod aerial and
telescopic aerfal for Short waves. All top grade

ta tag: 6 s and 2 diodes
including Micro-Alloy R.F. Transistors, etec.
(Carrying strap 1/6 extra.) Easy build plans and
parta price list 2/- (FREE with parts). Personal
Earpiece with switch socket for private listening
5/- extra.)

Total building costs

79/6

P. & P.

46

super seven

THREE WAVEBAND PORTABLE
WITH 3in. SPEAKER

Attractive case size 7} x 8} X 1}in. with gilt
fittings. The ideal radio for home, car or outdoors.
Covers Medium and Loog Waves and Trawler
Band. Special cireuit Incorporating 2 R.F. Stages,
push pull output, ferrite rod aerial, 7 transistors
and 2 diodes, 3in. speaker (will drive larger
speaker) and all first grade components, Eaay
bulld plane and parts. Price list 2/- (FREE wlth
parts). (Personnl Earpiece with switched socket
for private listening §/- extra.)

Total building costs

69/

AN NN
4/6

@® Callers side entrance Stylo Shoe Shop.

® Open 10-1, 2.30-4.30 Sat. 9-12.30

NEW LOOK

melody six

8 stages—8 transistors and 2 diodes.
Covers Medium, and Long Waves.
Top quality 3in. Loudspeaker for
quality output and also with Personal
Earpiece with switched socket for
private listenlng. Two R.F. Stages
for extra boost. High “Q". Ferrite
Rod Aerial. Push-pull output. Hand-
some pocket size case with gilt fittings.
8ize 6} x 4 x 2in. Easy bulld plans
and parts price list 2/- (FREE with
parts).

Total building costs

69/6 P.4&/3P.

RADIO EXCHANGE LTD

|6| HIGH STREET, BEDFORD. Tel. Bedford 52367
| enclose £.....

please send items marked

ROAMER SEVEN [ ] ROAMER SIX [ ]
TRANSONAFIVE [ ] SUPER SEVEN [ ]
POCKET FIVE [ ] MELODY SIX [] |

1
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i MOTOR Ideal for odet 4
R i ARRARD DECKS [l CONDONS LOWEST
. ¥ 3000 with Sonotone STAHC Btereo Cartridge .. £9.19.6 M

MECKE, €L 3000 with Sonotone ITARC Diamond Stereo COMPON, ENT

artridge A, ot il . .. £10.19.6
f':: b 10,300 AT60 MKII less cartridge ... L. 513198 PR ’ges

4 '11;1 ‘dlume(er i Sl:nn: ATG0 MKII with Decca Deram Stereo Cariridge £18.14.6
L iin lo;xg - 8/64‘!11 i 8P, 25 MKII less cartridge o o .. £11.19.8
me"gr 9/6‘ P& P‘ 2/6 8P. 25 MKI1I with Decca Deram Blereo Curtridge £16,14,0
' e ‘ " TEAK FINISH AP.75 less cartridge . = FL £24.3.11

PLINTHS with perspex

Bv. D.C. Gram Deck cover 6} gns. (for LABSO

replacement  motor. 5
f i 8} gns). P. & P. 12/6

g'hl:“:( 1.;;" dl:’::]r:eter. Ajgeuts for Thorens, Dual,

3/32in.,"17/8, P. & p, Ooldring, etc.

2=, TWO

LAB.80 MKII less cartridge

Mono Curtridge 17/6 extra.
Btereo Cartridge 22/8 extra,

[ . £24.19.0
All plus P. & P. 12/8

- SYNCHRONOUS
B CLOCK TYPE MOTORS

Geared for 40 revolu-
tions per minute.
230V, 50 cycle, with
mounting flanges.
Size approximately

s = i y 1%in. deep x 2]im.
l“l,' i diameter. ONLY 22/6. P. & P. 2/6.
A
| b DELAY ACTION
l' " 1}
N ;.ﬁ.\// = TIME SWITCH
i Made by Simiths.
A.C. operation.
Made by Croipton Parkinson. Ningle phase 200/230V. Double
ith h.p. Motor 2302580V, 50 eyeles. 13 amps. pole. Wil give

1,425 r.p.m. Continuous rating. Spindle
13 < 3in, dia, Overall size less spindle upprox.
8 .. 6in. Perfect condition. A bargain for
the work bench. 69/8. Carr. 12/6.

thue delays from

10 minutes, Yize 2§, dia. < 2}in. long inc.
§in. < 3/16in. dia. spindle. BARGAIN PRICE
1778, P. & P. 2/6.

25 & 53 TOTTENHAM COURT ROAD, LONDON, W.1. rer. o1-550 1116/1117/4534/7679

Open Thursday until 7 p.m.

Open 9-6 p.m. Monday to Saturday inclusive.

SELECTOR
DRIVE

Numerous
~application s.
Electro mag-
net and brass
tooth wheel.
A switch
wafer and

contacts are | SEND 4d POSTAGE FOR OUR NEW
fg;'spled 4 L0 | FULLY COMPREHENSIVE 24 PAGE
ranzed to 'bo | CATALOGUE OF VALVES, TRANSIS-
on for 10 | TORS, DIODES, SEMI-CONDUCTORS,
pulses and off TRANSFORMERS, ETC. THOUSANDS
for 15. An | OF ITEMS LISTED AND PRICED.

Auxllary coumtact is normally on but off
1 in every 25. Complete with suppressor,
resistors, plus serles contact for continuous
operation. Ideal window displays, switch-
ing lamps, models, etc. 12V or 24V d.c.
Brand new and boxed, 12/8, P. & P 2/6.

SEND NOW AND SAVE MONEY
WITH LIND-AIR COMPONENTS.

ALL POST
ORDERS TO
Dept. P.E. 10
25 Tottenham
Court Road
London, W.1

Ao Higse lonitcke CLEAW

by using a

DIACROM SPATULA

The *Diacrom’ is a metal
spatula upon which diamond
powder has been deposited
by aspecial process. No deep
scratches are possible be-
cause density is controlled i
and the polishing of the
contacts is achieved by a
gentle brushing motion.

With coloured nylon
handle for complete
insulation and easy

size identification

@ Grain size 200, thickness 55/100 mm., both faces diamonded. For quick
cleaning of industrial relays and switching equipment, etc.

@ Grain size 300, thickness 55/100 mm., both faces diamonded. For smaller
equipments, like telephone relays, compucer relays, etc.

@ Grain size 400, thickness 25/100 mm., one face diamonded. For sensitive
relays and tiny contacts. Two close contacts facing each other can be
individually cleaned, because only one face of the spatula is abrasive.

Sole Distributors for the United Kingdom

SPECIAL PRODUCTS (DISTRIBUTORS) LTD.

81 Piccadilly, London, W.1. Phone: (01) 629 9556
As supplied to the War Office, U.K.A.E.A., Electricity Generating Boards, British Railways
and othe; public authorities; also to leading electronic and industrial users throughout the
United Kingdom.

Manufactured in France
British Patents applied far
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TWO SCOOPS FROM "KING'S"
CONTINUOUS LOOP

{NEVER ENDING — NO REWINDING)

TAPE CASSETTE

BULK PURCHASE
RIDICULOUS PRICE

IDEAL BACKGROUND MUSIC — LANGUAGE

COURSES, ETC. 200ft. HIGH QUALITY AMPEX

TAPE. WILL FIT ALL TAPE RECORDERS.
CANNOT BE REPEATED

NEARLY ALL GONE EACH
18 I ™ paped.

HUrRrY! NOW onpy
ALSO
BARGAIN PRICED—PHILIPS TYPE CASSETTES
TO FIT ALL CASSETTE RECORDERS
TYPE C90 LASTS 1% Hrs. 18/11d
TYPE C.60 LASTS1Hr. 12/11d
SEND NOW. (post & pack 6d each)

KING'S TELE-SERVICE CO.
105/107 DAWES ROAD, FULHAM, S.W.6

FULHAM 1668-2998
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UNLIMITED!

A selection of readers’ suggested circuits.
these designs have not been proven by us.
furcher thoughe. .
This is YOUR page and any idea published will be awarded payment accord-
Ing to its merit.

it should be emphasised that
They will ac any rate scimulate

SOUNDS FAMILIAR

DURING the last year I have developed a sound
effects unit which is capable of producing an un-
limited number of sounds.

While experimenting with an old intercom, I dis-

when [ altered some connections and put in some extra
components, and during the next few months I developed
the circuit published here.

It can be used in school plays or if one has a lot of
patience, it can be **doodled’’ with for hours on end.

The interesting thing about it is that it can produce
cyclic sounds, that is, sounds that have a pattern, and
when that pattern is completed, it starts all over again.
These cycles can last from about 4 second to about 45
seconds. To make these sounds, S4 and S6 must be
closed, and either VR4 must be at minimum resistance
or S5 must be closed.

A typical cycle is what I call ““the chicken™. It sounds
like a chicken clucking, running along a wall, and flying
away, still clucking. The combination is as follows.

All the switches are closed except Si, S10, and S3,
VR2 is at maximum resistance, VR3 is two-thirds the
way 'to minimum, VRS is seven-eighths of the way to
minimum.

Another example is ““jungle bird noises’. S6, St, S7,
and S4 are closed, VR2 is at maximum resistance, VR3
is half way, VRS5 is seven-eighths of the way to minimum
resistance, VR4 is half way. !

VR1, which is switched into the circuit by S1, controls
the speed of the cycles; VR2 changes the sound; VR3
is the pitch control; VR4 is the cycle control; VRS is
the tone control; S5 is an override switch for VR4;
S2, S7, S8, 89, S10 are used to change the sounds; S3
is used for slowing down the cycles; VRI, 5, and 2
should not be more than about nine-tenths towards
minimum resistance, and VR3 should not be more than
three-quarters of the way to minimum resistance for
cycles.

The circuit is powered by a small 9 volt battery, but is
such that some of the combinations only work when the
battery is partly run down.

A lot of fun can be had if the operator has patience
and ingenuity in selecting the desired combination of
sounds.

Ian Loveday (age 13),

covered that I could make some rather peculiar noises London, W.2.
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ACCURATE LOW VOLTAGE SOURCE

sIMPLE method of deriving any very low voltage

with a known amplitude, for calibrating sensitive
home-built test equipment, is shown in the attached
diagrams.

If a 1 volt a.c. signal from a transformer is applied
across the input of the network, then the output across
the 1 ohm resistor will be 14V (Fig. 1) or ImV (Fig. 2).
The impedance seen by the test equipment will be very
low so the network output should be connected in
series with a dummy source resistance in the input of the
test equipment.

The accuracy of the network output voltage depends
on the accuracy of the input voltage and the resistors
used. The values of the resistors can be chosen to suit
the output voltage required, but the combined value
should be at least ten times greater than the source
impedance. 2

G. J. Hankins,
Birmingham

CAR ANTI-THEFT ALARM

HAVE been experimenting with the Car Anti-theft

Alarm (February 1968). By redesigning the switching
circuit as shown here, the same sequence of events
occur, but there is a saving in the cost.

If Sla and S1b is on and the ignition switch closed,
the supply is fed to the multivibrator (TR1 and TR2),
and RLA and DI. Relay RLA will close, breaking the
fuel pump supply by the changing over of contacts
RLAI, which also hold in the relay. As soon as the
supply is disconnected from the ignition switch, the
multivibrator stops, but RLA remains energised until
Sla and S1b are switched off.

Relay RLB controls the supply to the horn.

Cpl. T. D. Wagg,
B.F.P.O. 64.

MAINS LIGHT DISPLAY

FOR some time now I have been interested in light-
sound synchronisation and suggest a simple modi-
fication to F. C. Judd’s coloured light display circuit to
enable high power mains voltage lamps to be
controlled.

Each set of nine low current lamps are replaced by a
1 : 10 ratio transformer, which provides positive pulses
to the gate of the thyristor via diode DI. The Zener
diode limits the gate firing voltage.’ Bias resistor Rl is
necessary for optimum operation.

I have successfully constructed a 1,000 watt display
using readily available 100 watt coloured lamps. Any
number of lamps may be controlled if a thyristor of
suitable current rating is used.

J. L. Ryder,
Leicester.
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TRANSISTOR STEREQ 8 4- 8 MK 11

Now using Silicon Tranaistors In first five stages on each
channel resulting in even lower noise level with improved
sensitivity, A really first-claes Hi-Fi Stereo Amplifier Kit.
Uses 14 transistors giving 8 watts push puli output per
channel (16W mono). Integrated pre-amp. witn Bass.
Treble and Volume controls. Buitable for ure with
Ceramic or Crystal cartridges. Output stage for any
speakers from 3 to 15 ohms. Compact design, all parts
suppiied including drilied metal work. Cir-Kit board,
attractive front panel, knobs, wire, soider, nuts, bolta—
no extras to buy. Simple step by step instructions enable
any copstructor to build an amplifier to be proud of.
Brlef specification: Freq. response -+ 3dB. 20-20,000c/s.
Baga boost approx. to +412dB. Treble cut approx. to
—16dB. Negative feedback 18dB over main amp.
Power requirements 25V at 0-6 amp.

PRICES: AMPLIFIER KIT £10.10.0; POWER PACK
KIT £3.0.0; CABINET £3.0.0. All Post Free.

Circult diagram, construction details and parts lst (free
with kit) 1/8. (8.A.E.).

SPECIAL PURCHASE!
E.M.I. 4-SPEED PLAYER
Heavy 88in. metal turntable.
Low flutter performance 200/
250 V shaded motor (90 V
tap). Complete with latest
type lightweight pick-up arm
and mooo cartridge with t/o
stylil for LP/78. LIMITED
NUMBER ONLY 63/-. P. &

P. 6/6.

4-SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maket’s packing.

E.M.I. MODEL 969 Single Player with unit

mounted pick-up arm and mono cartridge. ... ..

B.8.R. UAZS with latest mono compatible cart.. .
All plug Carriage and Packing 6/8.

LATEST GARRARD MODELS. All types available 1000
gl%, 3000, AT80 etc. Send 5.A.E. for latest Bargain
ces

25.5.0
£6.19.8

MTEET B.S.R. Xll MONO COMPATIBLE CARTRIDGE
styli suitable for piaying 78, EP,
y nnd St/auo records with mono equipment. ONLY 22/8.
. & P.2f-,
SONOTONE STAHC compatible Stereo Cartridge with
diamond stylus 50/-. P. & P. 2/-.
MONO T/O CARTRIDGE. Complete with LP &« 78
sapphire styli. Brand new 12/6. P. & P. 2/-.

;‘/EW ONLY! ACOS GP89/1. For EP and LP 10/-. P. & P.

QUALITY RECORD PLAYER AMPLIFIER

A top-quality record player amplifier employing heavy
duty doubte wound mains transformer, ECC83, ELS4,
EZ80 valves. Separate Bass, Treble and Volume controis.
Complete with output transformer matched for 3 ohm
speaker. 8ize 7in. w. X 3d. x 6 h. Ready built and tested.
PRICE 75/-. P. & P. 8/-.

ALSO AVAILABLE mounted on board with output
trausformer and apeaker rendy to fit into cabiuvet below.
PRICE 87/6.P. & P. 7,

DE LUXE QUALITY PORTMLE R/P CABINET
Uncut motor board size 14} x 12in., ciearance 2in. below,
5}in. above. Will take above amplifier and any B.8.R, or
GARRARD autochanger or Singie Player Unit {except
AT60 and 8P25). Bize 18x 15 x8in. PRICE 2£3.9.6.
P. & P. 9/6.

HARVERSON’S SUPER MONO
AMPLIFIER

A super quality gram amplifier usipg a douhle wound
mains transformer, EZ80 rectifler and ECLS2 triode
“pentode valve as audio amplifier and power output stage.
Itpedance 3 ohms. Output approx. 8$:5 watts. Volume
and tone controls. Chassis size only 7in. wide x 3in. deep x
6in. blgb overall. AC mains 200/240V. Supplied absolutely
Brand New completely wired and tested witb valves and
%ooivqualuy output transformer. LIMITED NUMBER
N

49/6 P.d’_l’.

8 WATT AMPLIFIER. Push Pull using ECC83, EZ80 and

two ELS84 valves. Suitable for use with tuner or gram.

Beparate bass, treble and volume controls. Absolutely

complete with attractive facia panel. Size 12 x 3} % 5in.

high. Brand new and tested $7,17.8. P. & P. 8/6.
——

OUR ROCK BOTTOM
BARGAIN PRICE

BRAND NEW 3 ORM LOUDSPEAKERS
5in.14/-; 64in. 18/8; 8in.27/-; 7 x 4in.18/6; 10 x 6in, 27/6.
E.M.I 8x bin, with high flux magnet 21/-, E.M.I. 18} x
8in. with high flux ceramic magnet 42/~ (15 ohm 45/-),
E.M.I. 13 x8in. with two inbullt tweeters and crossover
network. or 15ohms 4 gns_ P. & P. 5in. 2/-, 6} & Bin. 2/6,
10 & 12ln. 3/6 per speaker.

BRAND NEW. 12in. 16W H/D Speakers, 3 or 15 ohms.
Current production by well- known British maker. Offered
below list prlce at 89/8 P. & P. 8/-. Guitar models:
25W 85.5.0; 35W. £8 8.0,
E.M.I 8}in. HEAVY DUTY TWEETERS. Powertul cera-
mic magnet. Available in 3 or 8 ohms 15/- each; 15 ohms
18/8 each. P. & P. 2/6,
12in. “RA” TWIN CONE LOUDSPEAKEB 10 watts peak
bhandling. 3 or 18 ohm, 35/-. P. & P. 3,

35 OHM SPEAKERS
3lin. 12/6; 7 x 4in. 21/-. P. & P. 2/- per speaker.

VYNAIR AND REXINE SPEAKERS AND CABINET
FABRICS app. 54in. wide. Usually 38/- yd., our price 13/8
yd. length. P. & P. 2/6 (min. 1 yd.). 8.A.E. for samples.

SPECIAL

OFFER!

A great oppor-
tunlty to pur-
chase & first claes

L

(=]
=
L]
Ed

AMPLIFIER.
Completely self
contained and can
be used for & varlety
of purposes, i.e. Intercom,
Baoy Aiarm, Booster unit for
trapsistor radios etc., also ideal for classrovm

unit etc. Works perfectly with our special offer High
Impedance Dynamic Microphone (30/=). Output 1000mW.

LATEST COLLARO MAGNAVOX 383 STEREO TAPE
DECK. Three speeds ¢ track takes up to 7in. spools.
Send 8.A_E. for latest price:

B.8.R. TD®, 4-TRACK STEREO TAPE DECK. Send 8.A.F.
for latest price.

QUALITY PORTABLE TAPE RECORDER CASE,
Brand new. Beautifully made. Only 48/8. P. & P. 8/6.

Uses dard 9 volt battery. Smart two tone carrying
case size 12 x 4 x 9in. fitted standard input jack socket,
volume controls, 7 x 4in. speaker. Completely bulit and
tested, brand new with full maker’s guarantee.

P. &P,

0n|y 79/ 26

Duuglurpale Bulk ’l‘ape Eraser and Tape Head Dx t-
iser 86/-. P. &

ACOS CRYSTAL IIKES ngh lmp for desk or hand use.
High sensitivity, 18/6. P. & P. 1

ACOS HIGH IMPEDANCE CBYETAL STICK MIKES.
Listed at 42/-. OUR PRICE 21/-. P. & P. 1/6.

SPECIAL OFFER! MOVING COIL STICK MIKE. Pltted
on/off switch for remote control. High quality. High o
107 lmudnnce (Bute fmp. required), BARGAIN PRICE

VIBRATORS. Large selection of 2, 4, 6, 12, 24 and 32
volt. Non sync 3/8; Sync 10/-. P, & P. 1/6 per vibrator.
8.A.E. with all enquiries.

8.T.0. SILICON AVALANCHE HALF-WAVE RECTI-
FIERS Type RAS. 808 AF. 8 amps. 960 P.1.V. lin. long.
% }in. dia. approx. List §0/~, OUR PRICE 8/8. Post Free.

SPECIAL OFFER! PLESSEY TYPE 20 TWIN TUNING
GANG. 400pF + 148pF. Fitted with trimmers and
5:1 integral elow motion. Buitable for nominal 470 kefs
LF. 8ize approx. 2x1 x1}in. Only 8/8. P. & P. 2/6.
MAINS TBANSFOBIER For tranaistor power supplies.
Pri. 200/240V, Sec. 9-0-9 at 500maA. 11/-. P. & P. 2/6.
Pri. 200/240V. 8ec. 12-0-12 at 1 amp. 14/6. P. & P. 2/6.
Pri. 200/240V. Sec. 10-0-10 at 2 amp. £7/6. P. & P. 3/6.
MATCHED PAIR OF 2§ WATT TRANSISTOR DRIVER
AND OUTPUT TRANSFORMERS. Stack size 1}x1ix
#in. Output trans. tapped for 3 ohm and 15 ohm output.
10/- pair plus 2/- P. & P.

PARMEKO 7-10 watt OUTPUT TRANSFORMERS to
match pair of ECL82's in push-pull. Sec. tapped 3-75,
7-6 and 15 ohm. Stack size 2} x 1 x 2in. approx. ONLY
12/-. P. & P. 3/-.

7-10 watt OUTPUT TRANSFORMERS to match pair of
ECL86's in push-puil to 3 ohm output. ONLY 11/-.
P. & P. 2/6.

BRAND NEW MAINS TRANSFORMERS for Bridge
Rectifier. Pri. 240V AC. Sec. 240V at 50mA and 6-3V at
1-6 amp. Btack size 2] x 3 x2jin. 10/6. P. & P. 3/6.
{8pecial quotations for guantities).

NEON A.C. MAINS INDICATOR. For panel mounting, cut

out size 1} x i x §in. deep inc. terminal. White case with

iens giving brighter Hght. For mains 200/260V. 2/8 each.
& P. 6d. (8 or more post free).

HIGE GRADE COPPER LAI[N‘TE BOARDS
8x 6 x {in. FIVE for 10/-. P. & P. 2/-.

RAND NEW TRANSISTOR BARGAINS. GET 15

(MAbched Pair) 18/-; V15/10p, 10/-; OC71 5/-; OC76 8/-;
AF117 7/8.
Set of Mullard 6 transistors OC44, 2—0C45, AC128D,
matched pair AC128 25/-; Mullard LFH3 Audio Trans-
istor Pack AC128D and matched pair AC128 12/8;
ORP12 Cadmium Bulphide Cell 10/8. All post free.

3-VALVE AUDIO
AMPLIFIER MODEL HA34
Designed for Hi-Fi reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, gize 7}ID w, X 4in. &. x
423in. h. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 obm
apeaker, separate Bass, Trehle and volume controls, Nega-
tive feedback llne, Output 4} watts. Front panel can be
detached and leads extended for remote mounting of
controls. Complete with knobs, valves, etc,, wired and
tested for only $4.5.0. P. & P. 6/-.
HSL "FOUR’” AMPLIFIER KIT. 8imilar In appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 79/6 .P. & P. 6/-.

STEREO AMPLIFIER
Incorporating 2 ECL86's and 1 EZ80, heavy duty, double
wound mains transformer. Qutput 4 watts per chanpel.
Ful) tone and volume . Absolutely

ONLY

£5.9.6

P.& P. 8/-.
Super De-
luxe ver-
slon _with,

CL8#§
valves,
sep. bass,
treble and

balance con-
trols. Full feedback.
8 gns. P. & P. 8/-.

HIGH GAIN 4 TBA!BIBTOR
PRINTED CIRCU
AMPLIFI
Type TAL

@ Peak out-
put in excess
of 1} watts.
@ All stan-
dard British
compoDnents.
@® Buflt on
printed circuit panel size 6 x 3in.
@ Generous size Driver and Output Transformers.
@ Output transformer tapped for 3 ohm and 15 obm
speakers. @ Traneistors (GET114 or 81 Mullard OC81D
and matched pair of OC81 of/p). @ 9 volt operation.
@ Everything supplied. wire, battery clips, solder, etc.
@ Comprehensive easy to follow fnstructions and circuit
diagram 28 (Free with Kit). All parte sold separately.
SPECIAL PRICE 46/- P. & P. 3/-. Also ready built and
teated, 52/6. P. P. 3/-.

FM/AM TUNER HEAD
Beautifully deslgued and pre-
cision engineered by Dormer &
Wadeworth Ltd. Bupplied
ready fitted with twin -0005
tuning condenser for AM con-
nection. Prealigned FM sec-
tion covers 86-102Mcfs. I.F.
output 10-7Mc/s. Complete
with ECC85 (6L12) valve and
ful) circuit diagram of tuner head. Another special bulk
purchaee enables us to offer these at £7/6 each. P. & P. 3f-.
GORLER F.M. TUNER HEAD, 88-100 Mc/s. 10-7 Mc/a.
I.F.15/- plus 2/6 P. & P. (ECC85 valves, 8/8 extra).

10/14 WATT HI-FI
AMPLIFIE KIT
A stylistly finished
monaural amplifier
witb an output of
14 watts from 2
ELS84s in pusb-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Beparate
ioputs for mike and
gram allow records
and announcements
to follow each other.
Fully eshrouded section wound output transformer to
match 3-161) speaker and 2 independent volnme contsols,
and separate biss and treble controls are provided giving
good 1ift and cut. Valve line-up 2 EL84s, ECC83, EF86 and
EZ80 rectifier. 8imple instruction booklet 2/8 {(Free with
parte). All parts sold separately. ONLY £7.8.8. P. & P. §/6.
Also available ready bullt and tested complete with atd.
Input sockets. £9.5.0. P, & P. 8/6

Open all day Saturday
Early closing Wed. 1 p.m.

A few minutes from South Wimbledon
Tube Station

HARVERSON SURPLUS CO. LTD.
170 HIGH ST., MERTON, S.W.19

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

Tel. 01-540 3965

(Please write clearly)

PLEASE KOTE: P, & P, CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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R.S.T. :
BLACKWOOD HALL, WELLFIELD RD._8W.16 Look What’s New
Special 24 Hour Mail Order Service

AZ31 9/6 | KT67 45/-|UCH42 10/6|12Q7GT  4/6[2N29044 12/6|GEX 541 15/
BY100 5/6|KT81(7C3) (UCHS8T 6/8|20L1 17/-|2N2926 B5/3|GEX941 3/-
1

/- B8/-|UCL82  B/-[20P4 16/-(2N3819 13/-|GJ3M 3/6
CY380 16/3/KT81(GEC) UCL83 10/-(20P5 18/-(28002  20/-|GI5M 316
3

5/~|UF41  10/-|2524 6/3(28003  12/-|GJ6M 38
DAF98  6/9|KT88  27/6|/UF89 7/6(26Z5GT  7/-[28004  11/-{GJTM  3/6

Dml"ﬂ 0 Tl &;a’gl 10/-] gal 9;6 26Z6GT  8/6(28005 48/ 232967 4/- - ]
1 3/- 62 10/~ 4 7/-[30C15 13/6/28006  20/-| 5002 4/ F M st R A R 1 7
DFos 6/9IML4 17/6{U Y41 7/-130C17 14/-128012  50/-|JK9A  22/6 e reo e c e I v e r -
DH77 4/6|N78 18/-1UY85 6/6/30C18  13/6]28012A 55/-[JK10A 15/~
DK91 8/6[{PC86 11/8/VP4B  25/-{30F5 14/-[28013 20/~ JK10B 15/-
DK92 8/~{PC88 11/6|VR105/30 5/-130FL1  16/-|28018 60/-[JK19A 22/6
DK96 7/9(PC97 8/9{VR150/30 5/-|30FL12 16/-(23108 60/ JK21A 12/6
DLG6 15/-PC900 9/6/ W81 6/-(30FL14 13/6/28301 12/6(KS36A  5/-
192 4/8|PCC84 8/3{Z66 15/~30L156  15/3|28320 9/-(MAT101 8/6
L94 5/8(PCC89  11/-(Z319 25/-|30L17  14/-j28702  15/-|[MAT120 7/9
DL96 7/6|PCC189 11/6|2759 23/-|30P12  12/-|45L 45/-(NKT128 6/~
DLS10 12/8[PCF80  7/-|ZB03U  15/-(30P19  13/-|AC107 10/-|[NKTI42 8/-

DLB16 30/-|PCF86 9/-|0A2 6/3[30PL1 15/-{AC126 6/6|NKT211 6/-
DL819 30/-|PCF80l1 10/-|0B2 6/-{30PL13 15/-|AC127 7/6|NKT214- 4/-
DW4350 7/6|PCF802 10/-|/0C3 5/6|30PL14 15/-|AC128 6/6|NKT216 7/6
W E R
4 v % -i35W4 7 - - | . . . .
E6cC L3/ POLS  9/3i1RD ://6 soz407 su/:? acyis o NKTZL 96 28 transistor; 7 diode circuit, 14 watts music
E180F 17/6/PCLS: E . =
B182CC 2510 PCLse  8/32Ens  20-looCboc Si/-[ACY  ol-NKTI 4o power, 10 watts rms from 25-35,000Hz @
EABCS0 /- “l3a 180 “[acy21 6/ -
EAPG. 101 PENDA 0-lsBss  g0ilsoal  apiACY:  lNKTIT o0 +1dB. Bookshelf size.
EBBl  3/- 5 15 5/-I8. iy - . y
EBC33 - 12/-14X150A 953/-{90AG 45/-|AD140 16/-|[NKT251 &/- . =
ERCH 71 pruso HMEY “Hlbony :6;_ Anie1 1;’; Nt i Total price: Kit K/AR-17 £39.0.0. P.P. 10/6
EBCS0 4{6 3 lt ) = 1 2{-|AF114 7 = H
BAEeo  FlPLal  8-(3v46  8leGe  ss-(AFils  G/o|NKT304 B/ Cabinet walnut or teak £3.10.0 extra.

EBF83  8/3/PL82 7/3[5Y3GT 5/6[50CY  25/-|AF116  6/-[NKT352 8/~
EBF89  6/6/PL84 6/9152.4G 6/9|150B2 9/6|AF117  ©6/6|NKT404 12/6

EBL2] 11/ ;;500 llt;ll— 6/30L2 125; 15083 8/ Agus 10,— gﬁ;ggz 13;6 -
EBL31 27/6|PX4 -[6AKS 501 6/-|AF125  6/3 5 6)- FM St R AR 14
ECC33 155_ PX25  12/6/6AKG  6/8]803 35/~{AF178 12/6/NKT676 5/- e reo e C e' \"J e g =

ECC40. 15/-|PY32  9/6|6ALb  3/-|807 7/-|AF186  17/6|NKT677 5/-
ECC81  3/9|PY33  9/6(6AM6  3/6l811 35/-(AFY19 22/6/NKT678 6/—
ECC82  4/9/PYBl  6/6/6AN8  10/-(813 75/-|AS220  7/6|NKT713 7/6
ECC83  6/3|PY82 6/-16AQ4 4/-|866A 13/6/|AS221 12/6(NKT777 8/-
A ECC85 5/-{PY83  6/6/6AQ5  6/-[872A  57/6|ASZ23 30/-|0AS 3/-
ECC88  7/-{PY800 10/-|6AB6 6/0{5651 7/6|ATZ10  30/-|OA7 4
ECF80  6/6|PY801 10/-{6A87  15/-56654 8/-|AUY10 39/6/0A10  3/-
ECF82  7/-|PZ30  10/-/6AT6  4/6/5672 i/-|BC107  7/6|0A47  3/-
BCRa Iilaovorto  [ohia 16 loes  Zormcaes ZiloAzs 3 ; A D OO
ECH42 14/- X -15691 25/~ y
ECHS1 58 30/-|6BA6  5/-[6749  10/-/BCY31 13/6/0A81  2/6 @ C' Os X -
ECHS3 8/6(QQV03/20 I6BE6  5/-[5763  10/-[BCY33 7/6|0A85  2/6
O Ileavouis " [GBre  oilteer  lo/|nouse 24-0A%r 46
ECL82  7/- 596 - 9 - = ] . g
ECL83 10/3{  105/~|6BK4  27/66057  10/~(BCY40 12/-|OA200 3/3 31 transistor, 10 diode circuit, 30 watts
ECLS6  9/-|QQV06/40  [6BN6  7/6/6058  10/-|BCZ11  5/-|0A202  4/3 A
ECLL800 30/- 90/-[6BQTA  7/-/6080  18/-|BDY1l 27/6|0A210  7/6 music power, 20 watts rms from 15-50,000Hz
o 20;- - 0f gglng g;g e 135- B?}m 33;— gﬁgg‘l) i(l);_ a :i:‘] dB. Bookshelf size
EF37A  17/- 70/~ 6061 -|BFY51  3/6 - A Y
e fofew, s R tgoloe i
EF41  10/-/Q875/20 b/6 6 14/-|6063 -|BPY10 21/6 e 1 x
RS oSS MmN lstes  fimeva deoazint e Total price: Kit K/AR-14 £54.0.0. P.P. 13/6
EF86  6/9|Q983/3 6C4 2/9/6065 -|BSY28 5/ .
EF89 5/-|QS92/10  4/~|6CB6 5/-16067  10/-|BBYS51 7’6 0AZ222 96 Cabinet walnut or teak £4.10.0 extra.
EF91  3/6|QS95/10 5/6(6CD6G 22/~/6080  25/-|BSY53  7/6|0AZ224 {10/~
EF92  2/6/Q9108/4515/-/6CHB  6/9/6096 8/-|BEY95A 5/6/0AZ225 10/-

EF98  10/-|Q s}wlg g;— GgLG la;e 6146 2:5- BSX82 40/ gtggzg :;g ’
EF183  6/6]0S150/30 5/-(6CW4  12/-|9003 -(BTY88 - 13/6/0 W ld M t A d d
EF184  6/6(QS150/36 6D4 15/ BTY95100R |0AZ290 9/6 0 r S OS V a n C e
EF804 21— 1501 20/-|6DK6 19;— TRANSISTDRISG 140/-|0AZ292  9/6
EFP60  10/-|QS150/45  |6F23 3/6{IN21  3/6(BY100  5/-|0C16 20/ St S t
EH90  7/6 20/-|6F24  12/~|IN22 5/-{BY114  5/-|0C19 16 e reo . e p a ra eS
EL33  12/6/Q8150/80 6F25  12/-[IN429 12/6/BYZ11  9/6/0C20  15/-

6 20/6/6F28 11/611N1192 17/8{BYZ12 12/-l0C22  10/- -
EL41  10/-{Q81209  7/3/6J5G 2/6|IN3065 13/9/BYZ13 7/6]0C23  11/6
EL42 10{-1QV03-12 10/-(6J6 3/-{18113 4/6|BYZ18 15/-|0C24 18/-
EL81 7/9/QV04-7 12/6/6)7G 4/9(18131 4/3/CDT131312/6/0C25 9/-
EL84 4/91QV05-25 7/-(8K7G 2/-|I8420R 12/6/CG64 2/6/0C26 /-
EL86 7/6iQV06-20 25/-|6K8G 3/-12152 4/3ICK707 216|0C28 12/-
EL86 7/6|R10 15/-|6L6G 7/6(2G210  12/6/CR8I/05 7/6/0C29  15/-

EL90 6/-|R17 8/-16Q7G 6/-12G309 8/-ICV102 3/6|0C35 12/6

EL95 5/6|R18 7/668G7 5/-12G 381 8/-|CV103 3/610C36 12/8 "— E Y
EL360 22/-IR19  7/9l6S)7M  7/-l2g3gz  e-jovazs melocar e~| | | 0000000 N eI 00 LL.l.. .
ELB00  20/6 [RQ5/500 RO;—- gg;;gi; :;g 2343‘; 6;— CV2228 Zg;- 0C42 5/ —

ELS821 6/-18130 35/-1 2G4 6/-|CV2258 28/-0C43 9/- . . .
EL822 16/-S130P 33/-6V6G  4/0(2G403  10/6/CV2200 5/-|0CA4 /- De luxe Amplifier Kit K/AA-15 (less cabinet)
ELL80 20/-{SP41 3/8/6X 4 3/62G414 6/-ICV2819  2/6{0C44M  5/6

EMd4  25/-|9Pel  3ol6Xou . 4/8/2G415  G/-|CVZsss  2/el0CAS /6 £93.5.0. P.P. 13/6

EM80 7/6 {3TV280{40 6X5GT 6/-12G416 6/6/CV1782 30/-|0C45M  4/-

EMS81 719 25/-[7B6 11/6|2G417 8/-ICV7183 30/-(0C46 5{6 - —

EM84 7/6 |ST \V280/80 7B7 7/6[2N247 9/6/DD003  3/6/0C47 76

EN32 28 8375  15/-2N274  9/6|DD1%0  9/9l0CST  18/-

EYol 7168 |SU2150 12/8(7C6 16/-|2N410 3/6|DD226A 7/6/0Cb8 17/6

EY81 7/-|8U2150A 12/6|7TH7 6/6/2N555 12/6/EW99  5/~|0C59  18/6 J T
EYS83 8/6{U19 35/0(797 20/-|2N585  7/6|GET7  5/-|0C70 4/ . (L L LS.
EY84 7/6]U24 24/-7Y4 8/6/2N599 12/6/GET8  8/-/0C71 3/8 =

EY86 7/-ju25 13/6/10P13 15/6/2N696 10/-|GET16  7/3|0C72 5/-
EZ40 8/-|U26 13/6/]11E3 42/-|2N697 12/6|/GET20 10/-|0C73 /6
EZ41 10/-|U191 13/-[12AC6  10/-[2N700A 6/6{GET88  B/-|0C74 6/-
EZ80 5{6{U301 16/312AD6  11/-|2N1040 20/-/GET102 6/-|0C75 6/-

== 0000 X

EZ81 5/6 |U404 11/9]12AE6  9/6|2N1132 19/6/GET114 4/-|0C76 5= 1 o .

G g, ueds e s GEE G || De luxe Tuner Total price: Kit K/AJ-15
| - 2N13 -G | - .

GzZ32  O/6{UAF42 10/3(12AU7  4/9|2N2062 7/6/GET571 5/-{0C81  5/- (Iess cabmet) £128.8.0. P.P. 10/6

GZ34 11/-/UBC41  8/6[124X7 6/3|12N2068 20/-|GET872 6/-/0C81D  3/-
GZ37 17/6|UBC81  8/312BA6 6/-|2N2147 12/6/GET874 b/-|OCBIDM 3/-

H63 _ 16/-[UBF80 6/9/12BE6  5/9|2N2160 15/0|GET875 6/~|OCBIM  5/6
HIAIDD 15/6/UBFss  7/3(19E1 . 17/0/2N23694 4/6|GETas0 9/-|0CHLY 9/- USE COUPON ON RIGHT

KT61 12/6|UCCES  7/-|12K7GT 6/~|2N2398 30/-|GET885 5/-|0C82 6/

KT66 17/6/UCH21  9/6{12K8GT 8/-|2N2804 10/-|GEX54 2/6/0C780  2/6 FOR FURTHER INFORMATION

All valves and transistors brand new and boxed y
Postage 6d. valve, transistors post free D A Y S I Ro M L I D
OPEN DAILY TO CALLERS 9 a.m.—5.30 p.m. No early closing -

C.W.0. No C.O.D. Tel. 01-769 0199 & 1649 Dept. PE-10,GLOUCESTER Tel. 29451

SEND S.A.E. FOR FREE LIST OF 6,000 TYPES, VALVES AND TRANSISTORS
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HEATHKIT for Top Value in Electronics

A kit for every interest — Home Workshop — Hi-Fi — Radio — Test — Amateur

Latest STEREO TAPE RECORDER, STR-

Fully portable—own speakers
Kit £58. 0. 0 incl. P.T. P.P.10/6

Ready-to-use £72. 0. 0 incl. P.T.
P.P. 10/6

FOR THIS SPECIFICATION

playback at 74, 31 and 1% Ips.
on-sound and
capabllities.

on either channel.
able operation. Moving coil record level indicator.
with thumb-wheel zero reset.

front panel mounted for easy access.
operational modes.
channel. Two high efficiency 8" :
a.c. supply.

Versatile recording facilities.

< 57 speakers.

So easy to build—so easy to use.

t track stereo or mono record and
Sound-
sound-with-sound
Stereo record, stereo

playback, mono record and playback
18 transistor circuit for cool, instant and depend-
Digital counter
Stereo microphone and auxiliary inputs
and controls, speaker/headphone and external amplifier outputs ...
Push-button controls for
Built-in stereo power amplifier giving 4W rms per.
Operates on 230V

1| Latest STEREO AMPLIFIER, TSA-12
12 % 12 watts output
Kit £32. 16. 0 /ess cabinet P.P.10/6
Cabinet £2. 5. 0 extra
Ready-to-use £39. 10, 0 (less cab.) P.P.10/6
FOR THIS SPECIFICATION

17 transistors, 6 diode circuit.
per channel into 8 ohms. Output suitable for 8 or 15 ohm
loudspeakers. 3 stereo inputs for Gram, Radio and Aux.
Modern low silhouette styling. Attractive aluminium, golden
anodised front panel. Handsome assembled and finished
walnut veneered cabinet available. Matches Heathkit models
TFM-1 and AFM-2 transistor tuners.

-:1d8, 16 to 50,000Hz at 12W

Full range power ... over extremely wide frequency range.
Special transformerless output circuitry. Adequately heat-
sinked power transistors for cool operation—long life, 6 position
source switch.

High-performance CAR RADIO, CR-1
-

Superb long and medium wave
entertainment wherever you drive.
Complete your' motoring pleasure
with this compact outstanding unit.

8 Latest iconductors (6 transistors, 2 diodes). For 12V nosmve or 12V
negative earth systems. Powerful output (4W). Pr bled and aligned
tuning unit. Push-button tone and wave change controls. Positive manual

tuning. Easy circuit board assembly. Instant operation, no warm-up time.
Tastefully styled to harmonise with any car colour scheme. High guality
output stage will operate two loudspeakers if desired. Can be built for a
total price.

KIT (incl. speaker) £14.12.0incl. P.T.

Ready-to-use £19.12.0
P.P.4/6

(incl.speaker) P.P. 4/¢

Latest Portable Stereo Record Player, SRP-1

Automatic playing of 16, 33, 45
and 78 rpm records. All transis-
tor—cool instant operation. Dual
LP/78 stylus. Plays mono or
stereo records. Suitcase port-
ability. Detachable speakeren-
closure for best stereo effect.
Two 8in > 5in special loud-
speakers. For 220-250V  a.c.
mains operation. Overall cabi-
net size 15%& ¢ 33 :¢ 10¢in,

Compact, economical stereo and mono record playing for the whole
Family—plays anything from the Beatles to Bartok.. All solid-state

circuitry gives room filling volume.
KIT £28.6.0 inci. P.T.P.P.10/6  Ready-to-use £35.4.0
P.P.10/6

A wide range of
SPEAKER SYSTEMS

HI-FI SPEAKER SYSTEM. Model
SSU-1. Ducted-port bass reflex cabi-
net “in the white”. Two speakers.
Vertical/horizontal models with legs. Kit
£14. 0. 0. P.P. 12/-. Without legs, Kit
£13.4.0incl. P.T. P.P.7/6

Case:
SSU-1

The BERKELEY SLIM-LINE
SPEAKER SYSTEM, fully finished

Transistor Portables

UXR-1, now available in Modern
coloured cases or leather.
6 transistor, 1 diode circuit.
speaker.

navy blue, coral pink,
Please state 2nd choice.
Kit £12. 8. 0. incl. P.T. Colour
| Kit £13. 8. 0. incl. P.T. Leather
Ready-to-use £15.10.0. P.P. 4/6

7 x 4in.

LW and MW coverage.
brown leather; or colours
lime green.

walnut or teak veneered cabinet for faster
construction. Special 12" bass unitand 4”
mid/high frequency unit. Range 30-
17,000Hz. Size 26" x 17”7 only 74" deep.
Modern attractive styling. Excellent
value.

Kit £21. 4. 0.. P.P. 13/6

Berkeley Ready-to-use £24. 0. 0.

SEE HEATHKIT MODELS at

GLOUCESTER
Factory and Showroom
Bristol Road

P.P. 13/6

LONDON
233 Tottenham
Court Road

FREE

== CATALOGUE
] ] Describes these and
over 250 other Heath
Kits. Save up to 50 % by
buliding them yourseif.
Use coupon and send
for your FREE copy,
today!

Name

Address
City

DAYSTROM LTD. Dept. PE-10
Gloucester

{0 Enclosed is £.
{0 Please send modei(s)
] Please send FREE Heathkit Catalogue

UXR-2, choice of black or brown
real leather cases.

7 transistor, 3 diode circuit. Battery
saving circuitry. LW and MW
coverage. Pushbutton wave change.
Slide ruie tuning.

Kit £15. 10. 0. incl. P.T. Leather
Ready-to-use £17.10.0. P.P. 6/-

BIRMINGHAM
17-18 St. Martins House
Bull Ring

Tel. 29451

(Please Prin)

0 Details.........

THKI'f = =1

B e

plus Packing and Post.

Prices and Specifications subject to change without prior notice.

745


http://www.cvisiontech.com
http://www.cvisiontech.com

Practical Electronics Classified Advertisements

The pre-paid rate for classified advertisements is 1/3 per word (minimum order 15/-), box number

1/6 extra.

Semi-displayed setting £4 . 2 . 6 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 Classified Advertisement Manager, PRACTICAL ELECTRONICS,
George Newnes Ltd., 15/17 Long: Acre, London, WC2, for insertion in the next available issue.

SERVICE SHEETS

SERVICE SHEETS, Radio, TV, 5000 models.
List 1/6. S.A.E. enquiries. TELRAY, 11
Mandland Bank, Preston.

RADIO TELEVISION, over 8,000 Models.
JOHN GILBERT TELEVISION, 1b Shep-
herds Bush 1td., London, W.6. SHE 8441.

SERVICE SHEETS. RADIO, TELEVISION,
TAPE RECORDERS, 1925-1963, by return
post, from 1/- with frec fault-inding guide.
Catalogue 6,000 models, 2/6. Ylease send
stamped addressexl envelope with all orders/
enquiries, HAMILTON RADIO, 54e London
Roacl, Bexhill, Sussex.

BOOKS AND PUBLICATIONS

SURPLUS HANDBOOKS

19 set Circuit and Notes ...... 6/6 P.P. éd
1155 set Circuit and Notes 8/6 P.P. 6d
H.R.O. Technical Instructions .. 5/6 P.P. 6d
38 set Technical Instructions.. .. 5/6 P.P. 6d
46 set Working Instructions, 5/6 P.P. 6d
88 set Technical Instructions. 7/- P.P. 6d
BC. 221 Circuit and Notes 5/6 P.P. 6d
Wavemeter Class D Tech. 5/6 P.P. 6d
18 set Circuit and Notes ...... S/6 P.P. 6d
BC.1000 (31 set) Circuit & Notes 5/6 P.P. 6d
CR.100/B.28 Circuit and Notes 10/- P.P. 9d
R.107 Circuit and Notes... .. 7/- P.P. 6d
A.R.88D. Instruction Manual. 18/- P.P. 6d
62 set Circuit and Notes ...... 6/6 P.P 6d

52 set Sender & Receiver Circuits 7/6. postfree
Circuit Diagrams 5/- ecach post free.
R.I116/A, R.1224/A, R.1355, R.F. 24, 25, & 26.
A.1134, T.1154, CR.300, BC.342. BC.3l2.
BC.348.J.E.M.P. BC.624. 22 set.
Resistor Colour Code Indicator... 2/6 P,P. 6d
S.A.E. with all enquiries please.

Postage rates apply to U.K. only.

Mail order only to:
Instructional Handbook Supplies
Dept. P.E., Talbot House, 28 Talbot Gardens

Leeds 8

EDUCATIONAL

STUDY RADIO, TELEVISION AND ELEC-
TRONICS with the world's largest home study

organisation. LERE; City & Guilds;
RT.E.B, etc. Also practical courses with
equipmment. No books to buy. Write for

FREE Prospectus to ICS (Dept. 577), Intertext
House, London, SW11.

ENGINEERS. A technical certificate or
qualification will bring you security and much
better pay. Elem. and adv. private postal
courses for C.iing., AMLERE., AMS.E.
(Mech. & Elec.), City & Guilds, A.M.1.M.1,
AXLO.B. and G.C.E. exams. Diploma courses
in all branches of Engineering—Mech., Elec.,
Auto, Electronics, Radio, Computers,
Draughts., Building, etc. For full details write
for FREE 132-page guide. BRITISH
INSTITUTE OF EXNGINEERING TECH-
NOLOGY (Dept. 125K), Aldermaston Court,
Aldermaston, Berks.
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EDUCATIONAL (continued)

SITUATIONS VACANT (continued)

GET INTO ELECTRONICS — big opportunities
for trained nren. Learn the practical way with
Jow-cost Postal Training, complete with equ‘iip-
ment. AMLER.E, R.T.E.B., City & Guilds,
Radio, T/V, Telecoms., etc. For FREE 100-
page book, write Dept. 856K, CHAMBERS
COLLEGE, 148 Holbdrn, London. E.C.1.

RADIO OFFICERS see the world! Sea going
and shore anppointments. Trainee vacancies
during 1969. Grants available. Day and
Boanding students. Rtamp for prospectus.
WIRE Lh\'& COLLLGL, (ol\\)n Bay, ﬂles

SITUATIONS VACANT

AMIERE, AMSE (l« lec.), City &
Guilds, :.C.E, etc., on “Satisfuction or Refund
of F:e” terms. Wide range of Home Study
Courses in Electronics, Computers, Radio,
T.V.,, etc. 132-page Guide——FREL. Please
state  subject of interest. BRITISH
INSTITUTE OF LENGINEERING TECH-
NOLOGY (Dept. 124K), Aldermnaston Court,
Aldermiaston, Berks.

FED UP WITH YOUR
PRESENT JOB?

We require a number of junior engineers

with drive and initiative for:
Circuit design — development and
prototype construction, etc.; Electro-
mechanical drafting—printed circuit/
chassis layouts, etc.; Production line
test and inspection engineers; Pro-
duction line fault finders.

Excellent prospects and full training

given, day release considered. Salary up

to £1,000 depending on experience and

qualifications.

Send full details in writing of experience

to date and present salary to:

Solid State Controls Limited
Brunel Road, Acton, W.3

TECHNICAL TRAINING by

1CS

IN RADIO, TELEVISION AND
ELECTRONIC ENGINEERING

First-class opportunities in Radio and Electronics await the § € S trained man.
Let ] C S train YOU for a well-paid post in this expanding field.
1 C S courses offer the keen, ambitious man the opportunity to acquire, quickly and

easily, the specialized training so essential to success.
TV Engineering and Servicing, Electronics, Computers, etc.

* INSTITUTION OF ELECTRONIC AND RADIO ENGINEERS.

C.& G. TELECOMMUNICATION TECHNICIANS' CERTS.
C.& G. ELECTRONIC SERVICING.

R.T.E.B. RADIO AND TV SERVICING CERTIFICATE.
RADIO AMATEURS’' EXAMINATION

* P.M.G. CERTIFICATES IN RADIOTELéGRAPHY.

Examination Students Coached until Successful.

NEW SELF-BUILD RADIO AND ELECTRONIC COURSES
Build your own 5-valve receiver, transistor portable, signal generator, multi-
meter and valve volt meter—all under expert guidance.

POST THIS COUPON TODAY and find out how | CS can help YOU in your

career.
sent to you by return mail.

Diploma courses in Radio/
Expert coaching for:

Full details of | C S courses in Radio, Television and Electronics will be

MEMBER OF THE ASSOCIATION OF BRITISH CORRESPONDENCE COLLEGES

INTERNATIONAL
CORRESPONDENCE

NAME
ADDRESS

A WHOLE WORLD

!
i
l
:
SCHOOLS
1
l
OF KNOWLEDGE |

Block Capitals Please

International Correspondence Schools
(Dept. 152), intertext/House, Parkgate Road,

London, S.W.I1.

10.68

AWAITS YOU !

— e . —— — — — — —— — — — ] —— — — —— —

— RS m— G . D ey A G Tty g S Gy S Gmy Gmy Sy S — —
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ELECTRICAL

BUSINESS OPPORTUNITIES

An Electronic unit ble of

g electrical
equipment up to 3,000 watts capacity. Fingertip
control of all a.c./d.c. ejectrical cqulpment Sult.‘ble
for all types of arr

lamps. Spot lamps. Arc lamps. l-‘loodllghu. Makes
an idea! dhnming unit. Ideal for controlling all
types of electric drills and up to 2 h.p, electric motors
for all applications. Ideal for all types of electrle
heaters. Suitable for lathes und power tools. Contains
the latest electronic syitching devices and associated
thyristor circuitry. 8ize 6 x 5 x 2in, Louvred
metal case in pleasing hammer finish. Attractive
front panel with matching socket and controls.
Recommended price 25 gns. Huge purchase enables
us to offer them at £8.19.8, carriage and insurance

3 fiﬁ’c“_AFT—

BROADCAST REC.

A small tr:mslstorised ret.elver that will recehe
elvil afrcraft and lance b
Operates from a 9 volt battery that fita internaily. 6
transistors. Robust metal cabinet size approx,
7 X 4 x 4in. Attractive front panel. Bpeaker or
headphone output. Improved type de luxe model
price £8.10.0, carriage 10/-. Few only. Brand new
and unused.

TRANS/RECEIVERS AIR/SEA[RESCUE
TYPE

Must be dismantled or exported. Complete with
mike/speaker aerial. Work up to 100 miles. Cost
Govt. over £40 each. £210.0 per set, 10/- P. & P.
2 sets £5, post free.

This wonderful little set will provide hours of
listenlng pleasure, Listen to the thrilling sound of ap
808 at sea. Super for listening to the Hams at
work. A printed circuit layout makes it simple to
build in a short time. Fully comprehensive instruc-
tions. Employs the Jatest components and transie-
tors. Complete down to the last detail. An ideal
project for beginnera. Price 85/-, Post 5/-. Matching
speaker and cablnet 30/- extra.

40 METRE BAND
ELECEWER

These excellent recelvers were made for the
Government by a famous manufacturcr., They will
cover the complete amateur band, Aircraft, Marine
and other Government Stations, It is a b valve
superhet and works from standard dry batteries.
Built in a robust metal case size 10 X 6 X d4in.
Half moon caltbration tuning dial. Phone or
speaker output. Not mew but in excellent coon-
ditlon. £3.10.0, cnrrlage 10/- Few only Also

with itter covering same
band {for export, or llcenced uge). Price £5.15.0.
carriage 15/-.

MINIATURE TRANSISTORISED BFO UNITS. This
small fully transistorised tunable BFO unit will
enable any set to recelve CW or SSB reception.
Compact single hole fixing. Full fitting details.
Only 49/6, P. & P. 3/8.

MOVING COIL HEADPHONES AND MICRO-
PHONES. Brand new in makers® cartons, 25/-. P. &
P. b/-.

New Component Cenire open at this address.

sGLOBE SCIENTIFIC LTD

DEPT. P.E. 18, 24 CAWOODS YARD,
MILL STREET, LEEDS 8

INVENTIONS

Electronics Manufacturer seeking
new lines sultable mass market
exploitation any field invites
enquiries from inventors, Royalty
payments guaranteed. Brief par-
ticulars to Box No. 12.

" TAPE RECORDERS, TAPES, ETC.

TAPES TO DI8C—using finest professional

equipment—45 r.p.m. 18/-. S8.A.E. leaflet.
DEROQY, High Bank, Hawk Street, Carnforth,
Lancs.

FOR SALE

ILLUSTRATED CATALOGUE No. 17 Manu-
facturers’ Surplus and New Electronic Com-
ponents including Semiconductors. 3/« post
free. ARTHUR SALLIS LTD., 28 Gardner
Street, Brighton.

HIGH GLOSS METALLIC
HAMMERED ENAMEL

* MAKES FANTASTIC
DIFFERENCE TO PANELS *
say hundreds of enthusiastic use”"¥
‘Crackle’ pattern lppcarshkcmag\ 'y
on woodand metal. No under-
coat. Air dries 15 min.
to hard glossy finish.
Heat, liquid and
scratchproof. Lt.
and Dk. Blue; Bronze; Stlver; Green; Black.
Send for Free list, or 8/- (+- 1/9 post) for trial
ipt. TIN, colour sampies and instructions.
Send NOW
FINNIGANSPECIALITY PAINTS Dept. P.E.
STOCKSFIELD. Tel. 2280 Northumberland.

BRASS, STEEL, LIGHT ALLOY, STAINLESS
STEEL TUBE. Bar Material, Tools Mechan-
Send
K. R.
WHISTON, Dept. BPE, New Mills, Stockport.

ical, Electrical, plus Assorted Lots.
S.A'E. for latest Cat. of 1,000 items.

MADE
easy 11!

MORS

FACT NOT FICTION.
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3-speed records you
y the code REHYTHM
without translating. You can’t help it, it’s as ensy as

lly learn to

earping a tune. 18 W.P.M. ln 4 weeks guaranteed,

For details and course C.0.D. ring 8.T.D. 01-660 2896

or send 8d. stamp for explanatory booklet to:
G3CHS/H, 45 GREEN LANE, PURLEY, SURREY

TIME SWITGHES, 14 day clock, once on once
off every 24 hours, reconditioned and fully
5 amp Horstmann, 32/6, 15 anip

guaranteed.
Venner, 42/6. & P 4/6. A. R.
BATCHELOR (PL Dept.), 4 Park Road,
Bromley, Kent.

PRACTICAL ELECTRONICS Radio Control
Low Ohmmeter.
Low Current Standby
Camera
Oscilloscope. Send
S.A.E, for your choice of itemised pricelists.
Most lists available going back to issue 1.

System for Model Boats.
Musical Doorbell.
Switch., Drill Speed Controller,
Trigger. Investigator

AJAX ELECTRONICS, 184, Rumbold Road,
Fulham, London, S.W.6.

WANTED

VALVES WANTED, brand new
types boxed. DURHAM SUPPLIES (E),
367F, Kensington Street, Bradford 8, Yorkshire.

WANTED.
Radio-Electronic Spares. Excellent profits.
Details from Box 13.

REGEIVERS AND COMPONENTS

TRANSISTOR PANELS

New boxed, size 9in"x 6in X |}in with ""Valvo”
transistors type OC45 or similar, with full
length leads, also an equal number of OAB85
diodes, H{S resistors, ctc. Built on perforated
board in a metal frame.

Panel of 20 tronsistors, diodes, etc. 20/-

30 — 25/- 60 — 40/-

40 — 30/ 70 — 45[- Postage 2/- per ponel.

50 — 35/ 80 —

TRANSISTOR CAPACITORS (ELEC-

TROLYTIC)

500mF 4V 64mF 40V 16mF 25V

320mF 10V 50mFf 10V 10mF 25V

250mF 4V 30mF lov 6-4mF 64V

200mF OV 25mF 25v 4mF 64V
20mF 12V ImF 25V

1/- each. 9/- per doz. Min. order 10/-

COMPUTOR PANELS with 40 sil. pnp or
npn transistors, Diodes and res., 22/{6 Post

Paid.
COMPUTOR PANELS (Flip-Flop) with

B-2G371 with diodes, 7/6; w.thout diodes, 5/-.
Panel with I6—OC84 etc. 10/~
" . 8-0C43 or GETB75 & OA8| 7/-
w  50-0AB8I 6/«
Poslage 6d per panel
TEST CARDS. 6 transistors 20 for 20/-
ELECTROLYTICS 25,000 w 12V, 16,000 @
12V, 15,000 « lov, |0000 i 30V 4000 @
60V, 3,000 « 80V, 2,000 « 50V, I, 200 «@ 180V,
876 Post Paid.
ZENER DIODES—2'4. 2'7. 3-6. 475, 5-25,
5-75, 6-2, 6-B, 75, |3, . 18, 20, 27, 30, 33
volts. 3/6 each, mos:ly I "wa
POLYSTYRENE CAPACITORS 350V: 180,
270, 330, 390, 470, 560, 680, BZOpF 1,800, 2,200,
2700 3300 5600 6800 8
|25V 1,200, |500 |800 2200 2,700, 3,300,
3,900, 4,700, 5600 6800 8200 00|5 BOpF
ceramic 2009F SM any selection 2/- doz.
4-40pF trimmers 4/- doz.
BRAND NEW BOXED CHASSIS contain-
ing 2—0C35, 2—0C29 12 WW resistors 30/-,
Postage 1/6.
NEW CROSS RADIO

6 OLDHAM ROAD, MANCHESTER 4

If you start RIGHT

popular

Retail outlets for New/Surplus

BARGAIN PARCELS of neu surplus Elec-

tronic Components, 3/-, 10/-, post free.
DOLPHIN FLLCTRO‘XIC%, 5 Pooles Way,
Brira Close, Burntwood, nr. Lichfleld.

TAPE HEADS

BSR BRAD. 39/6 e MICHIGAN REC./PLAY

2 TRACK :H'I'GR}.lAéﬁP 45/_
BSR MALL BOGEN ERASE
CRlE” D0 el

REUTER — COLLARO | COSMOCORD ERASE
ERASE 2 /6 T.E.2/8
4-TRACK 4-TRACK

P.M. WIRELESS MICROPHONE
04-104Mcfs.  Transistorised. Operates from 9V
battery. Compiete with additinnnl seeret tie elip
microphone.  List £12/10/- ONLY £6

These cannot be operated in U.K 2.

TRANSISTORISED FM TUNER

4 TRANSISTOR HIGH QUALITY TUNER.
B1ZE ONLY 6in -~ 4in - 2%in atages. Double
tuned discriminator.  Awple o nt tn feed tiost
o ory. (.'uu-r.-go

y'lm £6

FM MULTIPLEX STEREO ADAPTOR
Printed cirenit biscuit, 4 trans. 6
slindes 9V with full instructions £5' |9'6

LOOVD&PEAKERS 12”7 12‘; 2A58wutl., 13, ohu,
20 wutt, 15 QUIT.

ohm. SUPER £5l1 0'0 SPEAKER 5'1 5'0
FULL RANGE HIGH
COMPILIANCtE‘ BT 161107 10 watt,
nhm, 15 wat CERAMIC —
30-20K £6-2-6 MAGNET
64° 16 nhin,

I 5010x £9.5.0 SWITCH ROTARY
47 16 ohm,

Swntr 00k £3.6.0 | $EosTioN, 168, /=

T )] | Loy
12° TWIN CONE 10 35/

watt, 15 or Hohm P

TWEETER 16 ohm 29/6

0 SPKR. 16 0
[ \Bun,, 3 ohm, 00~ él;(‘;s-;:)‘;ga;,g
16,000¢/s PA %
& Music Relay £4 5'0 WORK 18 ohin ]5/6

SUPER SILICON RECT. T.\.. ete., 1,200 PIV
A00mA, 6f~; or complete with instr. resistor,
cuudenser, 7/8; 400 P1V HW 6., 6/-; 200 P1V HW
6A, 6/-.

Btamped cnvelope for full seicction and bargain
olters in Multiineters, Radios, Baby Alarms, Inter-
conis, Walkie-Talkies, Rectitiers anid Hagle Liats.
UNDER £1—P. & P, &l. OVER £1 post frce,
C.0.D. 3/6. MAIL ORDER ONLY.

DURHAM SUPPLIES

367F, KENSINGTON STREET
BRADFORD 8, YORKSHIRE
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RECEIVERS AND COMPONENTS (continued)

RESISTORS

STUDENT ELECTRONIC SERVICES, 194 Regent Road, Salford 5. Tel. 061-872 5187.

4+ watt  E24 series.

¢+ watt El2 series.
Pre-Pack — 5 off each 4.7 ohm to | M.ohm

& or 3 watt

2d. each
ONLY £2.12.6!

For price lists of all our stocks, and Sample Resistors, send éd. to:

NEWS FLASH — Stocks now include | watt, 3 watt and 5 watt resistors.

COMPONENTS
Comprising:  Transistors; 19
Condensers; Diodes;
very useful 9-way plug/sockets.

AT GIVE-AWAY-PRICES'
Valve Holders;

STOCK DISPOSAL.

Manufacturer

has

Resistors; quantities of coded planar transistors for sale. TO CLEAR. Semiconductors, OC71, OCS81,
plus RBest offers over 6d each to Box Number 14. AC128, etc., 1/6 each. Electmlytics, from

Over 100 1 to 100 mfd. 1/- each. Resmtors, 2/6
dozen. All new and guaranteed. P. & P. 1/-.

components from ex-Brand New Lguipment
10/-, or 250 assorted 13 above 20/- post paid.

Order mow  and

DIAMOND

York.

avoid disappointment.
MAIL ORDER PRODUCTS,
Prospect House, Canal Head, Pocklington,

ME4103.
206,

Specified in
10 for £1, with

Abingdon, Berks.

P.E.
data.
J. CRAWLEY, 2, Orchard Close, Oxford Rd.,

Send 1/- and 8.A.E. for full list of new market
Semiconductors, Valves and other Components.
LEO-ELECTRONICS, 16 Shell Grove Rd.,
London, N.186.

effects units.
SAE to

BI-PAK SEMICONDUCTOR

E) London. W.1

(DEPT.
QUALITY-TESTED VALUE PAKS ¢ BARGAINS

2 Drift ';’ranx 2NI1225 Germ. PNP

100M

Matched Trans.
Red Spot AF Trans.
White Spot RF Trans. PNP
Silicon Rects. 3A 100-400 PIV
10A Silicon Rects. 100 PIV -
QC!140 Trans. NPN Sw-tchmg
12A SCR 100 PIV e
Sil. Trans. 25303 PNP

Zener Diodes 250mW 3-12V
200Mc/s Sil. Trans. NPN 85Y26/27
Zener Diodes 400mW 33V 5%, Tol.
High Current Trans. OC42 Eqvt.
Power Transistors | OC26 | OC35
Silicon Reces. 400 PIV 250mA ...
OC7S5 Transistors Mullard Type
Power Trans. OC20 100V

OA202 Sil. Diodes Sub-min. .
Low Noise Trans. NPN 2N929I30
Sil. Trans. NPN VCB {00 ZT86 ..
QAB8| Diodes

OCT72 Transistors Multard Type..
QC77 Transistors Mullard Type..
Metal Alloy Transistors Mat. ype
Sil. Reces. 400 PIV S00mA -
GETB84 Trans. Eqvt. OC44
GETB883 Trans. Eqvt. OC4S =
2N708 Sil. Trans. 300Mc/s NPN...
GT41/45 Germ. Trans. PNP Eqvt.

naSo

- ANWOWNANNNWE R W UNVVNANWAD>NO=AMANNAWWAWSNN
o

Qcr
GT3! LF Low Noise Germ. Trans.
IN914 Sil. Diodes 75 PIV 75mA ...
OA95 Germ, Diodes Sub-min....
NPN Germ. Trans. NKT773 =
QC22 Power Trans. Germ.
OC25 Power Trans. Germ.
OC73 Mullard Trans.
AC128 Trans. NPN High Gain .
ACI27/128 Comp. pair PNPINPN
2N1307 PNP Switching Trans. ..
CG62H Germ. Diodes Eqvt. OATI
AF116 Mullard Type Trans.
Assorted Germ. Diodes Marked
AC126 Germ. PNP Trans.

ORP6¢ Photo-conductive cell
2 GET880 tow Noise Germ. Trans.

[}
OC44I45IB IIBID
PNP I

150 Regent Street

* TESTED DEVICES

ACI25 2/3 MATIOI 3.
ACI76 5/6 MATI20 ... 3/6
ACYI7 4/- MATI2I /6
ACYI8 3/6 NKT773 4)-
AFli4 3/6 NKT78I 5/6
AF139 10/- OC44 i
AF18| 10/- OC45 1/9
AFlB6 10/~ OC204 7/6
ADI40 7/- OC309 4/-
ADI49 7/6 ST140 3/~
ADI6) T/- STi41 4/-
ADj62 /- 2N696 4/
AFZ12 10/~ 2N697 S/
8CI07 5/- 2N1090 4/9
B8C108 S/- 2N1306 4/-
BCI09 S/- 2N161 46
8CY3I S/~ 2N2147 t5/-
BCY34 6/- 2N2894 8/-
BCZ10 5/- 2N3819 15/-
BCZH 6/- 2N3820 25/~
BFYS0 2N3906 9/6

-

4 Sillcon Rects. 100 PIV 750mA 10/~
0/~ 3 AFII7 Trans. Mullard Type . 10/~
10| 7 ocst Type Trans. oo 10)=
10/~ 3 OCI71 Trans. Mullard Typ! .10/
10/- | 5 2N2926 Si). Epoxy Trans. .. 10/~
10/-| 7 OC71 Type Trans. 10/-
10/- |25 Trans. Heatsinks fit TO- i8, TO-1 10/-
10/~ | 2 25701 Sil. Trans. Texas . loj-
10/ 3 12V Zeners 400mW ’ ... 10/-
}g;— 2 10A 600 PIV Sil. Rects. IS425R ... $0/-
'07: 3 BCI08 Sil. NPN High Gain Trans. 15/-
1o/~ | 1 2N910 NPN Sil. Trans. VCBI00

B80Mc/s g wor 15/~
1902 | 2 1000 Piv Sil. Rece. I-5A RS310 AF 15/
IOI: 3 BSY9SA Sil. Trans. NPN 200Mc/s 15/~
10/- | 3 ©cC200 Sil. Trans. Mullard 15/-
10/~ | 2 Sil. Power Rects. BYZI3 15/~
10/-4 ! .S'_-'L)gloxver Trans. NPN IOOMcIs s/
10/- . -
:g;- 6 Zener Diodes 3-15V Sub.min. .. 18/~

= 2 2N1132 PNP Epitaxial Planar Sil.

10/~ Trans. 15/-
10/- 1 3 2N697 Epnuxul Planar Trans. Sil. 15/-
:g;‘: 4 Germ. Power Trans. Eqve. OCt6 15/-
10/- | Unijunction Trans. 2N2646 15/-
10/- | 2 Sil. Trans. 200Mc/s 60Vcb ZTB3/84 15/~

{ Unijunction Trans. 2N2160 TO.S
10/~ can G.E. .. 15/=
1 2 Sil. Rects. 5A 400 PIV Szud Type 15/-
II))I: 2 Germ. Power Trans. OC28/29 ... 15/~

1 |10A Sil. Stud. Rect. 800 PIV 15/-
1902] ¢ Tunnel Diode AEYII 1,050mc/s 15/
:0/— 2 2N2712 Sil. Epoxy Planar HFE225 15/~
0/-§ 8 BY 100 Type Sil. Rects. .. 20/-
:g;' 25 Sik. ‘:ng Serm Trans Mixed, alt -

- marked New - -
:g;— 4 OC44 Germ. Trans. 10/-
10/=
10/-
10/~
10/~ One 10/- Pack of your own
10/- choice free with orders
lo/- FREE valued £4 or over.

TRANSISTOR MANUAL sy a.0

CIRCUITS, APPLICATIONS, INC.

CHARACTERISTICS, LA, S.C.R's.

THEORY. 30 =

647 PAGES EACH APPLICATIONS
p.p. 20
S.C.R. MANUAL av-ca

G.Y. SWITCHES,
THEORY, AATINGS,

UT46, £qve. 282646,
Eqve. TIS43. BEN3000

7/6 EACH

SIL. RECTS. TESTED
PIV 750mA A
50 2 -

100 2/3 /6
200 2/6
300

17/6 50/-

SCR’s

LOWEST PRICE
LARGEST RANGE
PIV IAMP 7A 16 oA
T 8/6 10/6 35/-
100 15/ 45/-
200 12/6 V5/- 20/~ 55/-
300 15/- 20/ 25/~ —
400 17/6 25/~ 35/- 80/—
500 30/- 40/~ 45/~ 95/~
600  — 40/- 50/~ —

CADMIUM CELLS

ORPI2, ORP60 8/6 each

PRINTED CIRCUITS
EX-COMPUTER
Packed with semicon-
ductors and components,
8 boards give a guaran-
teed 30 trans and 30
diodes. Qur
10 boards 10/-.

2{- P, & P.

INTEGRATED
CIRCUITS
oxy TO5 8 lead
uL 900 Buffer @ 11/~
ul 914 Dual Gate
@ 1/
ul 923 |-K Flip FI‘I:[
IC circults data,
etc.

M'ullaArd TAA263

SL70IC Plessey Amplifier
INTEGRATED CIRCUIT

As mentioned in P.E. articles using 1.C."s.
25/_ EACH Atso full Plessey nnxe

Lin. Amp. 20/-
PLASTIC PLANARS
2N37
8 FOR IOI— 20 FOR
0/-; 100 F £4
FULLY TESTED

TRANSISTORS

CloJo @ YT LYW s PYTETY KING OF THE PAKS SATISFACTION GUARANTEED

SUPER PAKS—BRAND NEW
Untested Semiconductors

UNIJUNCTION

PAK NO.
Ul 120 Glass Sub-min. Generaf Pur~
U2 60 Mixed Germanium Transistors
AF/RF vas woe 10/=
U3 75 Germanium Gold Bonded
Diodes Sub-min. Sim. OAS, OA47 10/-
Qcat,
uUs 60 ZOOmA Sub-min. Sil. Diodes 10/=
Sim. BSY95A, 2N706 ... ... 10/~
U7 16 Silicon Rectifiers Top-Hat
U8 50 Silicon Planar Diodes DO-7
Glass 250mA Sim. OA200/202 10/-
Diod 10/-
uUto 20 B7AY50 charze stora[e ‘Diodes
U1l 30 PNP Slllcon Planar Transistors 07
U112 12 Silicon Recuﬁers Epoxy 500-
mA up to BOO P 1o/~
©C200 and 25104
Ui4 I50 Mixed Sificon and German.
m Diodes 1o/
uiIs 30 NPN SlIlCOn “Planar _ Tran- 15
Ul6 10 3A Silicon Re:uﬁen Stud
Type up to 1,000 P!
UI7 30 Germanium PNP AF Transise 1o/
U188, 6A Silicon Reccifiers BYZi3
Type up to 600 PIV 10/~
U19 30 Silicon NPN Transistors like
Hac up to 1,000 10/~
U21 30 AF. Germanium AIon Tran-
sistors 2G300 Series and OC7!  10/-
fiers High Voles . 10/-
U23 30 MADT's like MAT series PNP
Transistors
GJM Series up to 300 PIV 10/-
10/~
10/~

pose Germanium. Diodes . 10/~
U4 40 Germamum Trannstors like
128 16/
Ué 40 Silicon Planar Transistors NPN
750mA Vieg. Range 0-1,000 . 10/
U9 20 Mlxed Volts | wate Zener
10/~
TO-S Sim. ZNI1132
U133 30 PNP-NPN SII Transistors 10
sistors TO-5 Sim. BFY50, 2N697
10/-
tors TO-5 like ACY17-22
[+ 10/-
U20 12 1-5A Silicon Rectifiers Top
PIV
U22 10 1A Glass Min. Silicon Recti-
16/~
U2420 Germanium A Rectifiers
10/~

U25 25 300Mcjs NPN Silicon Tran-
sistors 2N708, BSY27 .

U26 30 Fast Swnchmg Sillcon Diodes
like IN914 Micro-Min. .

U27 12 NPN Germanium AF Transis-
tors TO-§ like ACI27 ...

U28 Experimenters Assortment of
Intregated Circuits, Untested.
Consisting of Gates, Flip-Flops,
Bu"ers, Registers, stc., Dual-in-
Line, 8 As orted Pieces = 10/-

u29 10 SCR 2| Amp 0-500 PIV ... 20/-

Code Nos. mentioned above are given as
a guide to the type of device in the Pak.
The devices themselves are normally
unmarked.

TRANSISTOR EQUIVALENT BOOK
52 pages of Cross References for trane
sistors and dicdes, types include British,
European, American and Japanese. Specially
imported by BI-PAK 10/- each.

oCP7I
8/6 each

LONDO

Wit
CWO OAdd i P

IMPORTANT NOTICE

OWING TO EXPANSION AND REORGANIZATION OUR
NEW MAILING ADDRESS IS:—

BI-PAK SEMICONDUCTORS. 500 CHESHAM HOUSE,
ALL OUR ADVERTISED STOCKS ISoTILL AVAILABLE.

150 REGENT STREET,
PLEASE SEND

BI-PAK GUARANTEE SATISFACTION OR MONEY BA CK
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RECEIVERS AND COMPONENTS (continued)

AUTUMN SALE

SILICON PLANAR TRANSISTORS—EPOXY CASE NPN
Simllar to IN2926 (Brown to Orange gain xpvndx) IN3707, erc. Al
tested and guaranteed. New Manufacturer’s sur

ORDER AS : 2IN3 E @ IS/~ DOZEN
SILICON PLANAR TRANSISTORS—EPOXY CASE PNP
Simitar to2IN3702. New Manufacturer’s surplus. All tested and guaran-
teed. Ideal wmplemennlg to 2N3I707E (nbove) Large quantities
available of both types at LOW, LOW price

ORDER AS: IN3T02E @ IS/- DOZEN

SILICON PLANAR|TRANSISTORS TO-18 METAL CASE PNP
Similar to BCY70/71 Not tested—approx. 509, yleld of good
devices. 10,000 pieces to clear.

ORDER AS: BCY70/3/E @ 16/~ 100 pes.
TO-S CASE | AMP TYPE THYRISTOR REJECTS
Line rejects from S.T. & C—CRS51/40 range. Not tested—mainly
low voltage yleld.

ORDER ASt SCR/REJ (@ 10/- FOR 20 pcs.
SILICON POWER TRANSISTORS CASE TYPE MS-3 NPN
Simllar to 25012 and 25721 Jine. Very high wattage andjor voltage.
ideal for power supplies, ete. New. these cost £'3 cach! No tesc.
50%, good.

ORDER AS: 2S012E (, 10/- FOR 4 pcs.

MIXED SUB-MINIATURE GLASS DIODES CASE TYPE DO-7
Al Siticon type—Maker rejected for brmrd volu;e drop, Ideal
for GP use, 50%, yield good diodes. Dirty <o

ORDER AS: DO~7/REJ m S/~ FOR 100 pcs.

NEW AND MARKED NIXIE DRIVER TRANSISTORS DISS3
Cheapest Neon/Nixie driver on Market. §,000s already sold to industry.
TO—!Q inimum ratings Vcb S0 hfe 10-40 ¢ —ImA. Equivalent
to 25301/0C200.
ROER AS: D1553 (@ 3/- EACH. Over 50 pieces (a 2/- eo
NEWMARKET TRANSISTOR REJECTS GERMANIUM PNP
AF and RF types similar NKT274/6 NKT2i6/8, etc. No test. Guaran-
teea 509, usabte devices. Case type as ACI26/8.

ROER AS: NKT[REJ @ T/6 100 pes.
MIXED SILICON TRANSISTORS BY TEXAS. DAMAGED
BY DAMP
They look dirty but on test we have found a high percentage of good
transistors—money back anyway if not satisfied! You cannot buy
cheaper!

ORDER AS TEX/REJ @ 2/6 100 pcst

NOTICE: the above mentioned semiconductors are a genuine stock
ciearance from the LST Warehouse at Brentwood and can be Inspected
& our shop If required. The descriptions given are accurate and our
GOND REPUTATION 1S YOUR GUARANTEE OF SATISFACTION.

Operational Amplifiers for PEAC
Analogue Computer, ready built
on PC board, tested and guaran-
teed, 34/- cach. Also available,
NPN silicon transistors, similar to
ST 141, and PNP complementary
types, fully tested. Complete speci-
fication sent with all orders. Both
types 26/- per dozen.

All items post free.

WESTEK ELECTRONICS

P.0. Box No. 7,
Rickmansworth, Herts.

R &R RADIO

51 Burnley Road, Rawl‘ensl‘.all
Rossendale, Lancs

Tel.: Rossendale 3152
VALVES BOXED, TESTED & GUARANTEED
EBFB0 )/~ PCCB4 3~ PY82 3~
EBFB9 316 PCF80  3j- (VT 4/6
ECC82  3/- PCFB2  3/6 u3ol 416
ECLBO 3/~ PCLB2 4/~ 6F23 5/-
EF80 176 PCLB3  4/- 10P14 3=
EF8S - PCLB4 5/ 20PS 3/-
EFI83  3/6 PL36 51~ 30FS 2/6
EFI184  3/6 PL8) 4)- 30LIS 5/~
EY86 4f- PL83 4f- 30P12 4/6
EL4) /- PY33 5/- 30CIS 5/-
EZ40 476 PY8] 36 30PLI3 576
EBC41  4/6 PYB800 36 30PLI4  5/6

POST, ONE VALVE 9d. TWO TO SIX éd.
OVER SIX POST PAID.

TIS43A

Equivalent
“IN1646/BEN

UNIJUNETIONB/3d

including data

2N3819

Texas Fiald
Effect Transiator

16 1-12 12

uL900 Butfer "

ul914 Oual Gate  HI/  9/6 8/4

ul!llgl Fhip Fop 14/ 12/6 119
age data Metaits 2/6d

19/

SCR1 +2 pelSTI3
For PE Deill ][]/SB

BC107/8/8 2/9d-

10716

g

Aemeifiar

Quty tsawe)

Tunnel

Diede

PULLY YESTED
GUARANTEED

P N Post and Packing 99
D= Free Export Catalogue

9

COMPONENTS

7 COPTFDLD RDAD
BRENTWDOD ESSEX|
BRENTWDDD 7904
24 HOUR POSTAL SERVICE

BRAND NEW MINIATURE ELECTROLY-
TICS, 15 volt, 2, 6, 8, 10, 15, 20, 30, 3, 50,
100 mfds, 8/6 dozen, 30 for £1, The €. K.
SUPPLY (0., 127 Chestertield Rd., Shettield,
8% ORN,

REPANCO Transistor Coils and Transformner.
for the Constructor. Seml stamp for )i
RADIO  EXPERIMENTAL  PPRODUCY
LTD., 33 Mach Park Strect, Coventry.

19

TRANSISTOR UNITS

This comprises a finned Ali heat
sink finished in matt black, size
Il X 9 x |}”and is fitted with 4
type 2N1022 H.V. Power Tran-
sistors, these are P.N.P type rated
Vc—120v.,le 7amps max.,Col. Disp.
150 Watts max. at 25°C case temp.
Also 4 | ohm Emitter Res. The H/S
can be cut to make 4 separate units,
in good condition. Ex. U.S.A.F.
surplus.  Price 50/-, plus 4/6 post.
Single 2N 1022 on H/S 17/6, 2/- post.

GEIGER MULLER TUBES
Type CV2247 req. approx. 400v.,

new tested with base and circ. of
Gelger counter. Price 10/-, post paid.

B. SLATER
55 Handsworth Rd.
Sheffield S9 4AA

LOOKING FOR QUALITY, VAI.UE&S[RV|G[°WM& B

MATI2I

BYY87/150R
BTY&7/400R
sTYs/isoR

PLEASE SEND 1968 CATALOGUE TO:
{Black Capnals)

| ENCLOSE 16 STAMPS

COMPONENTS

POSTAL SERVICE

% RECHARGEABLE
BATTERIES

(Sealed DEAC Ni-Cad)

PP} Equiv.: 9v. 37/—(p. & p. 2/-]
32/6(p. & p. 2-|

U2 Equ 1.25v.
U7 Equi 1.28v. 12/~ (p. & p. 116
U1 1 Equiv.: 1.25v. 26/~ (p. & p. 1 /&)
% BARGAIN PACK
100 Hi-Stab Resistors
30 Silicon Diodes ..
8 Silicon Top Hat Rectifiers ...

4. 4, § watt, worth £3)..
{P. & P, 1/6 per order) C.

(5%,

S.A.E. for list of Industrial Components
for the Home Constructor

ELMBRIDGE INSTRUMENTS LTD.

Island Farm Avenue, Wast Molesey, Surrey

MICROSWITCHES

all new, wide variety for many
jobs from 2/-. Waterproof and
metalclad from 9/-.

SYNCHRONOUS MOTORS

with gear boxes 300 rpm to i rev
24 hrs. All new, wide variety 3 to
20 watts mostly 230v A.C. 2500
rpm for fans, tape decks, etc. from
7/6d.
S.A.E. list.

‘HOLFORD & CO.

6 Imperial Square, Cheltenham

CONTINUED OVERLEAF
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RECORDING A. MARSHALL & SON (LONDON) LTD | componENTS
TAPES 28 Cricklewood Broadway, London N.W .2
P.E. 20 Tel. 01-4520161/2 Veroboard
Fully Guaranceed IN9I4 2/~ 2N3707 4/- BFII5  4/6 NKT262 4/6 33 ks %ﬁ- 352:
7° STD 1,2000 7/3 | IN9I6  1/6 IN3708 4/~ BFXI2  6/6 NKT264 4/6 | Cuccer 9/—;
7° L/P 1.800° 12/3 | ISI20 2/6 2N3709 4/)— BFXI3  6/6 NKT27] 4/6 | 32° » 5 5)6
7° DJP 2,400° I9}- | ISI30 2/6 2N3710 4/6 BFX29 15/ NKT403 15/- | j7- x 33 |5'/_
53” s1l 900° 6/6 | 15132 2/6 2N3711 4/- BFX84 8/~ NKT405 I5/- [ 5 x24- 43,
53° L/ 1,200° - 9/- | 2N696 5/— 2N3819 11/~ BFR85 10/- NKT603 6/6 .
53 D/P 1,800° 14/9 [ 2N697 5/~ ACI07 6/- BFX86 8/- NKT613 6/6 | Resistors:
5 STD 600° 5/3 | 2N706 3/~ ACI26  4/- BFX87 10/~ NKT674 5/~ l + watt 4d;
5 L/P  900° 7/3 | 2N706A 3/~ ACi27 3/- BFX88 8/~ NKT677 5/- | + watt 5d;
5 DJP 1,200° 10/9 | 2N929 6/6 ACYI7 5/- BFYS50 5/6 NKT7I3 5/6 i ! watt 6d;
3 DJP 185’ 2/3 | 2N930  6/6 ACYI8 5/~ BFY5l 4/ NKT781 6/~ | 2 wate )/~
3 P 225 3~ | 2Ni302 4/6 ACYI9 5/~ BFY52 5/6 OC23 8/— | 3 wart 1/6;
4° DfP 300 4~ | 2NI303 4/6 ACY20 4/~ B5XI9 5/6 OC26  7/6 | 5 watc2/0.
7° DJP Concorde 2N1304 S/6 ACY2l 5/~ BSX20 5/6 OC28 7/6 | Electrolytics:
3.000° 336 | 2NI305 5/6 ACY22 4/- BSX2l 8- OC35 7/6 | {5V IimF up to
Spools: 81° 6/3, 7 |2NI306 6/6 ADI4)’ 8/- BSX76 4/6 OC36 7/6 | 100mF /6. 25V
2/6, 53° 2/3, 5 2/3, { 2NI307 6/6 ADI49 8/- BSY26 4f- OC44 3/- | 25mF or 50mF 1/6,
- 1/_ *- |‘9_ , | 2NI1308 8/~ ADISI 7/6 BSY27 4/- OC45 2/6 | 100mF 2/~, 250mF
241 2N1309 8/- ADI62 7/6 BSY28  4/- OC7I  2/6 | 2/9, 500mF 3/9.
WU 66 AFL7 S BSYls 46 Ocrs 4 | Presses:
= [o] / A
CASSE"E TAPES | JN0230 SIS ASzi  4fe BSY39 416 OC/ 3 JMEiopEeTlcy
C-60 15/6, C-90 21/6 | IN2369A B/~ ASY26 4/6 BSY40 5/6 OC8l  4j. | VYercical V/6.
] 2N2904 8/- ASY27  8/6 BSY95A 4/- OC83 4/ ! Fairchild I.Cs.
Post and Packing ub to | IN2905 g/~ ASY28  6/6 BYIOO 4/6 OCI70  &/— | LS00 11/—
3 reels 2/9, otherwise | IN2905A 8/~ BCIO7  4/— BYZIO 9/~ OCI7ZI &/- | L91411/-
4/6. %N%ggg 3l/— gg}gg 4;5 B¥1) ; 7;6 080? 5/6 | L923 14/~
N [ 4/6 BYZ?1 6/- OC20l  §/6
SPEAKERS (3ohm) | 2N3053  7/6 BCY33  5/6 BYZI3 5/- OC202 7/6 | Post and Packing
8 x 57 19/6, 2N3055 19/6 BCY34 4/6 MATIO0 6/6 OCP7l  8/6 | for Transistors
7" x 4- I5/6' 2N3702 4/- BCY38 5/6 MATIOI 6/6 OA8I 1/6 | and Components
3. 96, 5° Iafs. 3N3704 4fe BeYIo o6 MATI20 6 R30I | AL PET, LR
- - 6 en AE, for
8 2506, 12" 39/6. 2N3705 4/6 BCYZ1 10/6 MATI2I 6/6 QA200 2/~ | complete list
Post ard Packing 1/6d 2N3706 4/¢ BCY72  6/6 NKT261 4/6 OA202 2/~

DUXFORD ELECTRONICS (PE)

Duxford, Cambs. (Sawston 3031)
MINIMUM ORDER VALUE 5/-
C.w.0. Post and Packing 1}-

10% over £2
DISCOUNT 15% over £5
ELECTEOLY’HC CAPACITORS (Mullard).—10% to
+50%.
Snbmlmltnu (nll vnlnu inuF)
64 125 250 400

0'4\' 6 4 25 50 100 200 320
1ov 4 16 32 84 125 200
16V 25 10 20 40 80 125
2V 16 6'4 12:5 25 b0 80
40V 1 18 32 50
64V 064 2 b 10 20

33
Price 1/6 1/3 1/2 1/~ 171 1/2
Smnll (all values in uF)

1,250 2,000 3,200
ﬁ~4V 840 1,000 1,600 2,500
10V 400 840 1,000 1,600
18V 250 400 640 1,000
25V 160 250 400 640
40V 100 160 250 400
64V 8 100 180 250
Price 2/8 3/4 /2 5/2
POLYESTER CAPACITORS (Mullard)
Tubular 10%, 160V: 0-01, 0-015, 0-022uF, 7d. . 0-033,

0-047uF, 8d. 0-068, 0-1uF, 9d. 0-15uF, 11d. 0-22uF, 1/-.
0-33uF, 1/3. 0-47uF, 1/8. 0-68uF, 2/3. 1uF, 2/8.

400V: 1,000, 1,500, 2,200, 3,300, 4,700pF, 6d.  6,800pF,
001, 0-015, 0-022;F, 7d. 0-033uF, 8d. 0-047uF, 8d.
0-068, 0-1uF, 11d. O 15uF, 1/2. 0-22uF, 1/6. 0-33uF,
2/3 0 47;4? 2/8

i, P.C. b 20%, 250V: 0-01,
0-0185, 00‘2‘2 F, 7d. 0-033, 0-047uF, 8d. 0-068, 0-1uF, 9d.
0 lbul‘. 11d. 0-22uF, 1/-. 0-33uF, 1/5. 047;11'-‘. 1/8.
0-68uF, 2/8. 1uF, 2/9.

POLYSTYRENE CAPACITORS: 5%, 160V (unencap-
sulated): 10, 12, 13, 18, 22, 27, 33, 39, 47, 56, 68, 82, 100,
120, 150, 180, 220, 270, 330, 390, 470, 560, 680, B20pF,
5d. 1,000, 1,500, 2,200pF, 8d. 3,300, 4,700, 5,6800pF, 7d.
6,800, 8,200, 10,000pF, 8d. 15,000, 22,000pF, 9d.

1%, 100V {encapsulated): 100, 120, 150, 180 220, 270,
330, 390, 470, 560, 680, 820pF, 1/—. 1000 1.200, 1500.
1.800, 2,200. 2,700, 3,300. 4,700pF, 1/3. 5.800, 6,800,
8,200, 10.000, 12.000, 15.000pF. 1/6. 18,000, 22,000,
27,000, 33,000, 39.000pF, 1/8. 0-047, 0-056uF, 2Z/-.
0-068, 0-082, 0-1uF, 2/3. 0 12uF, 2/9. 0-15, 0-18uF, 3/-.
0-22uF, 4f-. 0-27, 0-33uF, 5/-. 0-39uF, 5/9. 0-47uF, 6/3.

POTENRTIOMETERS (Carbon), miniature, lin x }in
spindle. Lin. 1000 to 10MQ. Yog. 5k to 5MQ, 2/3.
SKELETON PRE-SET POTENTIOMETERS (Carbon):
Lin. 1000 to 5M Q1. Horizontaland vertical P.C. mounting.
Miniature (0:3W), 1/~. Bubinin. (0-1W), 10d.

RESISTORS (Carbon® film), very low noise.
5%, 470 to1MQ; 10%, 100 to 10MQ.

{W (10%), 13d (Dver 99, 14d), 100 off per value 12/-.

IW (5%), 2d (over 99, l!rl) 100 oft per value 13/9,

4W (10%). 2d (over 90 11d), 100 off per value 13/8.

W (6%), 21d. (over 99, 2d), 100 off per value 15/6,

SEMICONDUCTORS: OA5, 0A81, 1/9. OC44, OC45,
0C71, 0C81, 0C81D, OC82D, 2/-. 0C72, 2/3. OC170,
©0C171, 2/8, AF115, AF118, AF117, 3/-, 0C73, 3/3.
0C140, 4/3.

SILICON RECTIFIERS (0-6A): 170 P.LV., 2/9. 400
1.V., 3/-. 800 P.1.V,, 3/3. 1,250 P.I.V., 3/8 1,500

P. V., 4=,

PRINTED CIRCUIT BOARD (Vero).

0-15in Matrix 3% % 2iin. 8/3. 5lin % 2}in, 3/11.

33in x33in, 3/11. din x 3}in, 5/6.

0-1in Matrix: 33in x 2iin, 4/~. 5in x 2}in, 4/8.

34n x 3in, 4/6. 5in x 3}in. /3.

Send S.A.E. for May, 1968 Catalogue
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COMPUTER PANELS (assorted) 2 x 4in. 8 for 10/-.
POST FREE, with min. 30 transistora.

100 for 85/- 4+ p. & p. 6/6. 1,000 for £30 + carr.
GIANT PANELS B8} x din. with 20 Transistors, 30 Min.
Diodes, 36 Min, Resistors and 9 56uH Inductors on each
board, 3 for £1. Post Free.

PANELS with 2 Power Transistors sim. to 0C28 on
each board + components. 2 Boards (4 x 0C28) 10/-.
POWER TRANSISTORS sim. 2N174 Ex. Eqpt. 4 for 10/-.

p. & p. 1/

OVERLOAD CUT OUTS Pane! Mounting in the following
values at 5/- each. 1%,2,3, 4, 5, 7, 8 amp.

TO5 TRANSISTOR COOLERS 7/0 doz.

MINIATURE GLASS NEONS, 12/8 doz.

LONG A/RM TOGGLE SWITCHES, ex. eqpt. 15/- doz.,
p. & p. 2/6.

RKEW MIXED DISC CERAMICS, 150 for 10/-, p. & p. 1/-.

LARGE CAPACITY ELECTROLYTICS, 4}in. 2in. diam.

Screw Terminals. All at 6/~ each, +1/6 each, p. & p.
4,000 Mid. 72v. D.C. wkg. 16,000 Mfd. 30v. D.C. wkg.
6,300 Mfd. 73v. D.C. wkg. 25,000 Mid. 15v. D.C. wkg.
10,000 Mfd. 36v. D.C. wkg. 1,500 Mfd. 180v. D.C. wkg.

KEYTRONICS, 52 Earls Court Road, London. W.8

Mail order only. Send 1/- stamps for list.

MISCELLANEOUS

D
RN AD N)

TO YOUR LISTENING. ..

“NEW DIMENSIONS” gives fabulous Big

Hall 3.dimension effect to all music. PLUS
adjustable echo, vibrato and tone. Battery 9v.
model for radio, tape or player, :

Speaker 28/- extra. gns.

CAR VERSION for 6v. or 12v. + or — earth.
10 gns. including rear speaker. 5/- post and ins.
either model.

NOTE. Requlres 100mW iow-impedunce input.

D.E.W. LTD.

P.E., 254 Ringwood Road, Ferndown, Dorset

MISCELLANEOUS (continued)

CALL OR SEND for list from the most interest-
ing shop in Lancashire. Klectrical Mech-
anieal and Electronic Goods. ROGERS, 31
Nelson Street, Southport.

ARTIFICIAL LIFE

'
Well almost, because the NEW range of
projects include: an electronic ‘animal’
which LEARNS, and a device capable of
REPRODUCING itself! Other projects
SURE TO INTRIGUE YOU are an audio
transmitter/receiver which has quite an
amazing range and requires NO LICENCE;
also a machine which recognizes itself, and
an electronic dog whistle, etc., ete. HOSTS
OF EASY-TO-CONSTRUCT projects.
SEND 2/6 for your list—NOW!

To: *BOFFIN PROJECTS’
incorporating
BIONIC DESIGNS
4 CUNLIFFE RD.
STONELEIGH, EWELL, SURREY

BUILD IT in a DEWBOX quality cabinet
2in X 2%in X any length. DEW LTD.,
Ringwood Road, Ferndown, Dorset. S.A.E.
for leaflet. WV rlte now-—right now.

BATTERY ELIMINATORS
The ideal way of running your TRANSISTOR
RADIO, RECORD PLAYER, TAPE RECORDER,
AMPLIFIER etc. Types ava:lable 9v: Tiv; 6v;
4}v (single oucpuc) 39/6 each. P, & P, 2/9.
9v + 9v; 6v + 6v; or 4lv + 4{v (two separate
outputs) 42/6 each. P. & P. 2/9. Please state
output required. All the above units are
completely isolated from mains by double
wound transformer ensuring 1007, safety.

A.C.S. PRODUCTS (RADIO) LTD.
(D-pt. P.E.), 31 Oliver Road. London. E.I7

DESIGNERS GUII]E T(]
BRITISH TRANSISTURS

By KAMPEL 25/-. P. & P. I/
MODERN DICTIONARY OF ELEC-
T/l;ONICSbyGraf. 3rd ed. 70/-. P.&P.
4/6.

ELECTRONIC MUSICAL INSTRU-
MENT MANUAL, new 5th ed. by
Douglas. 55/-. P. & P. 3/-.
;A&LPCOLOUR T.V. by Mullard. 12/6.
F.E.T. CIRCUITS by Turner. 25/
P. & P. I/~

F.M. MULTIPLEXING FOR STEREO
by Feldman. 30/-. P.& P. |/-.

SILICON CONTROLLED RECTI-
FIERS by Lytel. 21/-. P. & P. |/

ABC's OF THERMOCOUPLES by
Lenk. 22/6. P.&P. |-

COMPUTERS FOR THE AMATEUR

CONSTRUCTOR by Warring. 20/-.
P. & P. |-

TRANSISTORS IN LOGICAL
CIRCUITS by Altes. 16f-. P. & P. I/-.
TRANSISTORISED AMATEUR
RADIO PROJECTS by Caringella. 25/-.
P. & P. 1/3.

PRACTICAL OSCILLOSCOPE
:—lANDBOOK by Turner. 25/-. P. & P.
/-

Where possible 24-hour service guaranteed

UNIVERSAL BOOK GO.

12 LITILE NEWPORT ST., LONDON, w.c.z!
(Leicester Square Tube Station)

_—E_-==——————————————~—
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CROYDON, SURREY.

HI-FIAUDIO PRINTED CIRCUITS

READY DRILLED WITH CIRCUIT DIAGRAMS

A[}s Pre-Amplifier for magnetic p.u., etc. plus high impedance
«l. circuit or high impedance circuit with tone control comple-
ment. Two Boards make complete Hi-Fi Pre-Amplifier. 17/- per Board.

Aus 2 Complete circuit board for 5 watt + 5 watt rms transistor
o, amplifier and high impedance Pre-Amplifier. Mains Powered.
Heat sinks mounted on circuit board.

S0/- per Board.

All components supplied separately or in kit form. ADVICE IS
FREE. AFTER SALES SERVICE GUARANTEED. Styling and results
must more than satlsfy. Chassis, Facias, Cabinets made to order.
Callers welcome. S.A.E. for lists.

AUDIO COMPONENTS AND SERVICES
SOUND STUDIOS, BELL HILL (OFF CROWN HILL),

PHONE 688 3706

A FREE Flog List No. 3.
Send S.A.E. for Large List
of genuine clearance due
to reorganisation.

TEGHNIGAL

TRA DING

4 LONDON (MUS 2639)
10 Tottenham Court Road

+* PORTSMOUTH
(Tel. 22034)
350-352 Fratton Road

% SOUTHAMPTON
72 East Street (Tel. 25851)

% BRIGHTON (Tel. 23975}
6 Queen’s Road

all moil order Brighton

FANTASTICALLY POPULAR

* TAPE *%

We offer you Iully tensilised polyester,mylar
and P.V.C. tapes of identical quality hi-fi, wide
range recording characteristics as top grade
tapes. Quality comirol manufacture. They
are truly worth a few more coppers than
acetate, aub-standard. joloted or cheap imports

TRY ONE AND PROVE IT YOURSELF.
Standard Play Long Plsy
3in. 1501t o 3in. 2201t 2/9
4in. 3001t 4,8 1 4in.  14501t. 5/68
Sin,  %00ft. 28 1 bin. w001t 10/6
5lin.  voOh. 10/ S?in. 1,2004t. 13/-
Tin. 120011, 126 | 7in. 1.%00ft, 18/8
Donble Play Triple Plas
3in.  40Oit. 4 4in. U0t 13,-
din.  500f1. 8/~ | 5in. 1,5001t. 25,
5in, 1,200ft. 15, | 53in. 2,4004t. 34/~
S}in, 1,4007t. 198 | 7in, 3,6001t. 44~
7ia. 2, 1001t 27’ _ Quadruple Play
3in®  noote. a'8

Pustayes 1,- reel,

Post Free less 5', on three reels.

Quantity and Trade enquiries invited,

NOTE. Large tupe stocks at all branches.

amsons

(ELECTRONICS) LTD.

9 & 10 CHAPEL STREET
LONDON, N.W.I
01-723 7851  0l-262 5125

I.B.M. Low voLTAGE

Yolts Amps

6 8

(3 12
12 8
12 20
20 15
30 2
30 7
56 6

DIMENSIONS: 6in X 6in sq. and
between 10in and 20in long according
All 12/6 carriage.

to type.

STABILISED POWER SUPPLIES

Price Open  chassis. Ex-Computer, Re-
£10 0 conditioned and guaranteed perfect.
£12 0 Choke/capacity transistorised smoothing.
£l4 0 Ripple better than 3000:1. Incorporates
£26 © printed circuit $.C.R. Board for overload
£29 10 protection and overload switch with
£10 0 manual re-set button. Insulation of
£26 O high standard. Designed for 120/130
€33 0 volts. A.C. operation, but trans-

former for 200/240 volts. A.C. mains
supply included in list price.

ISOLATION TRANSFORMERS
CURRENT RANGE OF BRAND NEW L.T. ;;&zzimarie’s’ and  secondaries
)74 erminal block .
TRANSFORMERS.  FULLY  SHROUDED | nections. Fully shrouded (*Shrouded)
(*excepted) TERMINAL BLOCK CONNEC-| (o ... 319 & o
| 2A £7 10 © + 8/6
TIONS.  ALL PRIMARIES 220/240Y W A A e
No. Sec. Taps Amps Price Carr. | 4A £10 19 6 + 10/6
1A 25-33-40-50 IS £9 10 0 106 ] *6A £17 10 © + 15/~
:(B: %g-gg-zg-gg Ig £6 19 6 8/6 | *BA €21 10 © + I15/-
-33-40- €519 6 8/6
ID  2533.40-50 3 €312 & el HEAVY BUTY LT. TRANSFORMERS
2A 4-16-24-32 12 €6 10 0 7/6| PRI 190, 210, 230, 250 volts. Sec
28 4-16-24-32 8 £417 6 716 | 55 volts. 50 amps. Size 10 xB x 8in.
2C 4 £3 5 0 6/_|€lsino-.
2D 2 £2 2 6 5/— | PRI 220.240 volts. Sec. 12 volts.
JA® 40 £14 17 6 15/-] 90 amps. Flying lead connections,
3B* 20 €9 7 6 9/6|Size 7 x 64 x6in. £13/19/6.
3C 10 £6 10 0 7/6 | PRI 240 volts. Sec., 4/6/11 volts. 200
;E 2390 ; 23 15 0 6/6]|amps. Size 6 x7 x 10in, £12/19/6.
= 5 215 0 6/6
1A 133054 30 1115 0 1o  BRAND NEW W.T. TRANSFORMERS
4B 12-20-24 20 €7 10 0 98/6 | Manufactured by Redcliffe. "C'
4C 12-20-24 10 £415 0 716 | core. PRI 200-250 volts tapped. Sec.
4D 12-20-24 £3 5 0 6/6|3 x 130 volts at 450m/A, each.
5A 3-12-18 30 €815 0 7/6| Tropicalised. Table top connections,
B8 s T B7 e ae|aerrenern
- 12- 3 6 6/6
50 3-12-18 €212 6 6/6 .C.C. ENERGY IIOHESE
A . ™ipisico e 5;6 B.I.C.C CAPACITORS [0uFd.
68 48-56.60 | € 7 6 56 20 kV/d.c. charge. Size: 13} x5x
;Q. :::% gg © 7 6 96 163in high +9in, Term. €15 + carr,
£5 10 0 716 DI
7C 6-12 10 £310 O 6;6 l‘B'M' MEG#EQSL HoME
7D 6-12 5 £2 10 0 5/6 | 6 figs inc. 1/10ths, |/100ths, 40V a.c.
8A 12-24 | £l 9 6 5/6| but complete with transformer for
?OAA ;7;;2 g éf !§ 8 g;g 240V :§§. ogerazitm.3 All in plastic
5 case. X 6% X 3in, iti
1A 63 15 62 s 0 | niwas T pL BNy Condition

TRACE CAR
TROUBLES WITH THIS

PLUS
5 FREE TOWN MAPS

Birmingham, Glasgow, Strat-
ford-on-Avon, Wolverhampton,

Newcastle.
»
YOUR CAR POCKET LOG BOOK
First of a new series building Reprod
up to a 28-page personral car 0
record. hea
PP

OCTOBER ISSUE OUT NOW 2/6

CRESCENT RADIO LTD.

(electronic component specialists)
For all regular components try

40 Mayes Road, Wood Green, N.12

For surplus components and equipment try

11 Mayes Road, Wood Green, N.22

THREE TRANSISTOR RADIO KIT
For you to make on a ready made printed
circuit board. Gives good loudspeaker
reception on the medium wave. Price
includes postage and full set of instructions.

Complete Kit 39/6 each.

SPECIAL LINES
45 m/h Ferroxcube Choke L.A3

size 4/6 each
Midget Relays 500 ohm at 9 volt 5/« each
OCBI Driver Transformer (Trans-

former-Transistor Type) 2/- each
Mullard _Polystyrene Capacitors

0-47mF 2/- per doz.
Brass B.A, Terminals 6d each
On/OH Rocker Switches 1/3 each
D/P Mains Rotary Switches 2/- each
3-5m/m Insulated Jack Socket 1/« each

Twin Transistor Heat Clips (OCB8I
size) 6d each

8 ohm Transistor Earpieces 1/6 each
REED SWITCHES

Hivac XS4 4/6 each

Hivac XS8 4/6 each

Hivac UD 563 4/6 each

BARGAIN CHASSIS
Al usable components
Electrolytic capacitor $00 plus 100mF
Electrolytic capacitor 100mF «' 150V
Electrolytic capacitor 8mF « 450V
0:12mF @ 600V
Silicon Diodes
Pre set Pots (1) S00kQ. (1) 2MQ.
2mF 350V
mixed resistors
Transformer

—mNN-———

6/6 each

With our new premises in Mayes Road we can
now offer an even wider selection of com-
ponents for the home constructor and
enthusiast.

POSTAGE WITH ORDER PLEASE
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THERMOSTAT WITH
PROBE

This has a sensor
attached to a
154 switch by a
14in. length of
flexible capillary
tubing — control
range s 20°F to
130°F so it is
suitable to con-
trol soil heating
and liquid heat-
ing especially when in buckets or portahle vessels
as the sensor can be raised nut and Jowered into
the vessel. Thia thermostat coulil also be used
to sound a bell or ather alarm when critical temp.
is reacherd in stack or heap suhject to spontaneous
combustion or if liquid is being heated by gas or
other means mot comtrollable by the awitch.
Made by the famous Teddlnzmn Co., we offer
these at 12/6 each. Postage and insurance 2/9.

CAPSTAN DRIVEN TAPE RECORDER
Only £5/19/6

{Batteries
extra)

Portable with

bullt-in miero-

phone and
loudspeaker
using &

transistor am-
plifier with
P.P, output.
Operation by
chargeable
batteries. Tape
capncity 25 mins. Tape position indicator, Re-
cording level automatically preset. Tirter-lock
prevents unintentional erasures. Tape speed

controtled by flywheel driven capstan. Neat
case with carrying handle, size approx. 6}
7% % 2in.

Postage and insurance 7/6.

MOTOR BARGAIN

Silent running mains motor
by very famous niaker.
Ideal for gramophone, tape
recordet, fan, etc., ete.
200/250 volts a.c., ahaded
pull start. Size approx.
28 x 2% x 1in. 1,400
r.p.m. 8pindle diameter
5{32in, Spindie length Jin.
Brand new, guaranfeed
Price 9/6, plus 3/- post.

THIS MONTH’S SNIP

DON'T BUY ANOTHER BATTERY

Nickel Cadmium cells are rechargeable from the
mains so if thesc replace the normal batteries in
your radio and if you fit a battery charger to jt—
the radie will still remain portable but will in fact
be mains operated. Our outfit comprises (1) full
wave battery charger with high/low sawiteh; (2)9
volt (apprex.) 120m A hour Battery stack; (3) full
Instructions for Atting. Price is 28/6 (less than
regular price of battery stack) plus 2/6 post and
insurance.

2lin. MOVING COIL METER
Meters are always being needed and they are
jolly costly when you have to buyx them in a
hurry. So it's sensible to take advantage of
this offer: 2iin. (3in. 0.l.) Aush mounting
moving coil meters only 8/6 each. These are
scaled 0-300mA hut once the imternal shunt is
removed the fs.d. is usually about 10mA so
you can make it lnto almost anything by adding
shunts or series resistors. These are Ex, W.D.
of course but are all new and unused. Price
only 8/6 each plus 2/6 post. 12 ar mote poat free.

MAINS TRANSISTOR POWER PACK

Designed to operate t

sets and output 6V, OV,

12V for up to 500mA (class B, working). Takes the place'of any of the {ollm\ imz

hatteries: PP1, PP3, PP4, PPB, PP7, PP9, and othera.

Kit comprises mains

transformer rechﬂer nmoothlnn ‘and Inad renistor, condensers amd instructions.

Real enip at only 18/8, plus 3/6 postage,

—— BARGAIN OF THE YEAR

MICRO-SONIC 7 transistor Key chain
mdio ln very pretty uue. size 23}

: 7 transistor unperhekrodyne.
Frequency range: 530 to 1,600Ke/s.
Sensitivity: SmV/m. Intermediate
frequency 465Kc/s  or  435Kefs.
Power output: 40mW., .ntenna:
ferrite-rod. Loudspeaker: Permanent
magnet type. In transit from the
East these sets suifered slight
corrosion as the batteries were left
in them, but when this corrosion is
cleared away they should work

3/8 each (2 required).

perfectly—offered without gnarantee except that they are new.
2/6 post and ins., lesa batteries. A pair of rechargeable evertasting batteries

19/6 plus

RADIO STETHOSCOPE

Easiest way to fault find—
traces signal from aerial to
apeaker—when signal stops
you've found the fault.
Use it on Radio, TV, ampli-
fier, any+
thing—com-
plete kit
coniprises
two special
teanaistors
and all parts including probe tube and cryetal
earpiece 29/6—twin stetoset instead of earpiece
718 extra—post ani insurance 2/9.

SNIPERSCOPE

Famous  wae-time
“cat's eye’" used
for seelng in the
dark. This {8 an

SENSITIVE LAY

FLUORESCENT infra-red image
SCOEEN converter cell with
a  silver caesium

screen which lights
up (like a cathode
ray tube) when the
electrons  released
by the infra-red strike it. A golden opportunity
for some interesting experkinents. 7/8 each,
rost 2/6. Data will he supplied with cells, if
requested.

VIEWING WINDOW,

DRILL CONTROLLER

Electronically  changes

speed  from  approxl-
mately 10 revs. to

maximum. Fall power e /
nt all speeds by finger- @ /
tip control. Kit in- >

cludes all parts, case. \/
everything and full in-

structions. 19/8. plue 2/6 l

post anll insurance. Or

available made np 25/-.
Plus 2/6 post.

ELECTRONICS (CROYDON) LIMITED

(Dept. P.E)) 266 LONDON ROAD, CROYDON, SURREY
also at 102/3 TAMWORTH ROAD, CROYDON, SURREY.

S.A.E. WITH ENQUIRIES PLEASE

PHONE WENTWORTH RADIO BAR 3087 FOOTBALL POOL
104 SALISBURY ROAD, HIGH BARNET COMPUTER

Bele ¥ | THIS MONTH'S BARGAINS | N<T7!2 i o FORECASTS RESULTS

BCY70 S/- NKT717 8/3

e i N 2| | ] SRS

OASI d‘ Genuine Mullard 21 | NKTam2 -

OA95 1jé Genuine Mullard BY100 4/3 NKT274 4/- Analogue Computer

2G301 4/3 NKT275 4/- ® Very simple, cheap, easy-to-build circuit.
302 ‘I‘ m&;ﬁg; ::}‘ : palsli‘:\pa't‘er:::edw?;:ldter:ton of computer prin

2L A Send S.A.E. for latest Price List # ciples. ! 3

2G108 713 AL NKT404 14/- ST i S

oc71 1’3 All Components Now Supplied 2N3702 4/6 sigprlcouEllseu'ri::Ie Azaloiu:i:?r:‘untos,"s?:’a‘:;

OC72 2/6 2N3706 46 Adder/Subtracter and Noughts & Crosses

QC8iD 2/3 2N3707 5/3 Machine Circuits, 4/6d post 6d.

Pt 0 QUOTATIONS SUPPLIED NaToS 3 PLANET INSTRUMENT CO.

CASH WITH ORDER FOR LARGE QUANTITIES P. & P. V- 25(E) DOMINION AVE. LEEDS 7

DE-LU XE MKII £9

from 25 to 16,000 c.p.s.

amazing bargain price.

48 page Enclosure
Manual 5/9 post paid.

The exceptional quality and performance of
the * De-luxe MKH' brings truly breath-
takingly rich soundfrom asingle loudspeaker,
recreating the musical spectrum virtually flat
The unit consists
of the latest double cone, woofer and
tweeter cone together with a special Baker
**FERROBA ' magnet assembly having a flux
density of 14,000 gauss and 2 total flux. of
150,000 Maxwells. Bass resonance 32-38
c.p.s. Rated 15 watts. Voice coils available
3 or 8 or |5 ohms. Suitable for any High
Fidelity System. Design capability concept
has programmed third generation hardware
giving fantastically delightful sound at this

aker Repro

Bensham Manor Road Passage, Thornton Heath, Surrey. 01-684 1665

cers Ltd

PLEASE MENTION

PRACTICAL
ELECTRONICS

WHEN REPLYING TO
ADVERTISEMENTS

752



http://www.cvisiontech.com
http://www.cvisiontech.com

VALUABLE NEW HANDBOOK
T0 AMBITIOUS

FREE nizas

Have you had your copy of ‘ Engineering Opportunities” ?

. The new edition of “ENGINEERING OPPOR-
TUNITIES”’ is now available—without charge—
to all who are anxious for a worthwhile post in
Engim:iering. Frank,‘informative and c%nple(t)ely
up to date, the new “ENGINEERING OPPOR-

TUNITIES" should be in the hands of every | * fng werohut some letters after your name
person engaged in any branch of the Enginecring easily.

industry, irrespective ofage, experience or training. | * HOW to beneft from our free Advisory

On ‘SATISFACTION OR
REFUND OF FEE’ terms

Thisremarkable book gives details ofexaminations
and courses in every branch of Engineering,
Building, etc., outlines the openings available and

THIS BOOK TELLS YOU

% HOW to get a better paid, more interest-
ing job.
% HOW to qualify for rapid promotion.

and Appointments Depts.

Y% 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.

132 PAGES OF EXPERT
CAREER - GUIDANCE

PRACTICAL INCLUDING

ELECTRONIC ENG.
Advanced Electronic Eng.—
Gen. Electronic Eng.— Ap-
plied Electronics— Practical
Electronics— Radar Tech.—
Frequency Modulation —
Transistors.

ELECTRICAL ENG.
Advanced Electrical Eng.—
General Electrical Eng. —
Installations — Draughtsman-
ship — Hiuminating Eng. —
Refrigeration — Elem. Elec.
Science — Elec. Supply —
Mining Elec. Eng.

CIVIL ENG.

Advanced  Civil  Eng.—
General Civil Eng. — Muni-
cipal Eng. — Structural Eng.
—Sanitary Eng.—Road Eng.
— Hydraulics — Mining —
Water Supply — Petrol Tech.

describes our Special Appointments Department.

WHICH OF THESE IS
YOUR PET SUBJECT?

RADIO & T.V. ENG.

Advanced Radio — General
Radio— Radio & TV Servicing
— TV Engineering — Tele-

communications — Sound Practical Radio

Recording -— Automatien — Radio & Television Servicing olle ° °
Practical Radio — Radio Automation

Amatenrs’ Examnination.

EQUIPMENT

Basic Practical and Theore-
tic Courses for beginners in
Electronics, Radio, T.V., Etc.,
A.M.LE.R.E. City & Guilds
Radio Amateurs® Exam.
R.T.E.B. Certificate
P.M.G. Certificate
Practical Elecironics

TOOLS

The specialist Elec-

tronics Division of

B.LE.T.

NOW offers you a
real laboratory train-
ing at home with
practical equipment.
Ask for details.

Electronics Engineering

MECHANICAL ENG.
Advanced Mechanical Eng.—
Gen. Mech. Eng.—Mainten-
ance Eng. — Diesel Eng. —
Press Tool Design — Sheet
Metal Work — Welding —
Eng. Pattern Making —
Iuspection - Draughtsmanship
— Mertallurgy — Production
Eng.

AUTOMOBILE ENG.
Advanced Automobile Eng.—
General Auto. Eng. — Auto.
Maintenance — Repair —
Auto. Diesel Maintenance —
Auto. Electrical Equipment—
Garage Management.

You are bound to benefit from reading
“ENGINEERING OPPORTUNI-
TIES’® — send for your copy now—
FREE and without obligation.

POST COUPON NOW!'
W70 B.LE.T., 316A ALDERMASTON COURT,

lAlDERMASTON, BERKSHIRE.

ENGINEERING OPPORTUNITI

an unsealed envelope.

Please send me a FREE copy of “ENGINEERING

OPPORTUNITIES.”

I am interested in (state subject,

3d. stamp if posted in =

WE HAVE A WIDE RANGE OF COURSES IN OTHER SUBJECTS IN-
CLUDING CHEMICAL ENG., AERO ENG., MANAGEMENT, INSTRU-
MENT TECHNOLOGY, WORKS STUDY, MATHEMATICS, ETC.

Which qualification would increase your earning power!?
A.M.LE.R.E., B.Sc.(Eng), A.MS.E., AM.IPE, AMLML, AR.ILBA,
A.l.O.B., AMlEx A.R.I.C.S., MRSH A.M.LE.D,, AMIMunE C.ENG,,
CITY & GUILDS GEN. CERT. OF EDUCATION ETC

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
316A ALDERMASTON COURT, ALDERMASTON, BERKSHIRE

WRITE IF YOU PREFER NOT TO CUT THIS PAGE

THE B.L.E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD|

Published about the 15th of the month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, London, W.C.2, at the reccommended
maximum price shown on the cover. Printed in England by THE CHAPEL RIVER PRESS, Andover, Hams Sole Ag:ms——Austraha and New
Zealand: GORDON & GOTCH (A/sia) Ltd.; South Africa and Rhodesia: CENTRAL NEWS AGENCY LTD.; East Africa: STATIONERY &
OFFICE SUPPLIES LTD. Subscription rate including postage for one year: To any part of the World £2 2s. 0d.
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SOLID STATE FIDELITY AUDIO EQUIPMENT

POWER AMPLIFIERS — PRE-AMPL!FIERS/CONTROL UNITS — POWER SUPPLIES

@® MP3 mono preampliier/
control unit £6_ |9_6 o
@ SP4.A mono/stereo version of

BRITISH MADE

THE FINEST VALUE IN HIGH FIDELITY-—CHOOSE A
SYSTEM TO SUIT YOUR NEEDS AND SAVE POUNDS

MP3 £i1.19.6 pp. 4/6 Audio Equipment develnned from Dinsdale Mk, !I—ench unit or
q L system will y with other nt
® SP6-2 "‘°“"(""e° (takes mag. selling at mnch Nghar prices. Briel details are below:
pick-up as uell)
£05.10.0 ;. 5.
@ MPA12/3 12 watt amplifier ,ff"_'_""“ auwcaled items o Price
B Dl o 1A | MP3+MPAI/3+MUZS | 21550 0.9 51-
0.0 ;5. 216 =
@ MPA12/15 12 — 16 ohm | 2A | MP3+MPA12/154+MU40 [ £16.0.0p.p. 6/-
12 watt — —
- 0 pp. 276 I 4 | MPs+@) MPAIYISIMUS | £21.28pp. 7/
@ MPAR5 25--30 watt, ampli il s -
for 7§—16 ohm speaker 8 MP34+MPA25+MUG0 llB 15.0 p.p. 7/-
7.10.0 T FNe -
=4 U.Y p.p. 36 SA | BP4-A+(2) MPAI2/154+MU40 | 226.0.0 p.p. 8/6
® P524/40 power supply for = ey gla%) i SOETH
. MPA12/3 & Ml:;A i22/1é 10 | 8P6-2+(2) MPA12/15+MU40 | £29.5,0 p.p. 8/6
= - +1€.0 p.p. 3/ Iy o
§ 3 12A | 8P4-A 4(2) MPA25+(2) MUS0 £35.10.0 p.p. 10/-
16 PAGE BROCHURE ON REQUEST. No. 21 ° ﬁgg‘;:"“” supply for —
All units sold separately. £4.17.6 ;0. 48 13 | 8P6-24(2) MPA25+(2) MUGO £38.17.6 p.p. 10/-

VHF FM TUNER

87/105 Mc/s Transistor Superhet. Geared tuning.
Terrific quality and sensitivity. For valve or
transistor amplifiers. 4 x 3} x 2}in. Complete
with dial plate. 5 Muttard Transistors, plus 4 diodes.
(Cabinet Assembly 20/- extra.)

TOTAL COST
to sump . £6.19.6
Ask for Brochure 3.

P.P. 2/6

AUTO-BAN TRANSISTOR 6-Transistor MW/LW Car Radio 12 volt operated.
CAR RADIO, British Made 3 watt output. Push-button, wavechange.
Supplied built, boxed, ready to use with Speaker
=ind Bafle. Car fixing kit and manufacturers’
guarantee. Special Bargain  Offer.
Positive or Negative Earth.
P.P.
10 ans. g,

De-Luxe Five Pnshbutton
version
212.12.0 P.P. 4/6

8-TRANSISTOR INTEGRATED 7 WATT

AMPLIFIER AND PREAMPLIFIER—MA 7
WITH FULL BASS-TREBLE AND
VOLUME CONTROLS,

NEW!

A vrilliant new design suitable for homs or
portable installations. Designed for use with
magnetic and crystal/ceramic cartridges, radio
tuners, microphones, tape head replay and
auxiliary inputs. Output is for 3 to 16 ohm
speakers. It favours the user in so many ways—
with fantastic power, with ~far greater
adaptability, with tfreedom to operate it from
batteries or maine power supply unit {the new

P820 is ideal for this). Hi-fl installations, electronic guitars and organs, P.A. installa-
tions, intercoin syslemu. ew, This true 7 watt amplifier is supplied ready built, tested
4 listeni isfa ot LY

and
£8.10.0 e.r.4-

FM STEREO DECODER
7 Mullard Transistors. Printed Circuit
Design with Stereo Indicator. For use with
any valve or transistor FM. Uses pot
cores to Mullard design and ger. and silicon
transistors. As used by B.B.C. and G.P.O.

COMPLETE
KIT PRICE £5.19.6 5.5 26

Ask for Brochure 4.

Build a Quality TAPE RECORDER with MARTIN RECORDAKITS

% TWO-TRACK. Deck. Amplifier. Cabinet
and speaker. Complete kits with MICRO-
PHONE and 7in 1,2001t tape, spare spool.

Today’s Value 255 36 gns. er.2ze

% FOUR-TRACK. Deck. Amplifier. Cabinet
and speaker. Complete kits with MICRO -
PHONE and 7in 1,200{t tape, spare spool.

Today's Value 260 30 gns. Pr.22s

Ask for Brochure 6,
MAYFAIR ELECTRONIC  DEeiexED BY
PORTABL ORGAN Saitase, <™
” COMPLETE  KIT.
Deposit £29.19.0.

12 monthiy pay-
ments of £7.
TOTAL £113.18.0.
READY BUILT AND
TESTED. Deposit
£36.8.0 and 12
monthly payments of
£9. Total £144.8.0.

Build this instrument stage by stage
in your own home. TOTA L 85‘31%1«“1'3

eAn:;:L)l: a1‘?<)"!|—.v.able instrument for all c OST We carry a compre-
Fully TRANSISTORISED henshvs fetocksglaot
POLYPHONIC. British design. 99 & PO :
Call in for s DEMONSTRATION. GNS 13 NOTE PEDAL KIT
EXPORT PRICES ON APPLICATION ; 418.0.0 P.P. 10/-.

{Optional main unlt P820 62/6 P.P. 3f-)
ILLUSTRATED BROCHURE NO. 12
P —
7-TRANSISTOR
MW-LW surm

PORTABLE
New printed clrc\m design with fuli power
output. Fully tunable on both mw/lw bands.
7 transistors plus diode, push-pull circuit.
Fitted 5 inch speaker, large ferrite aerial
and Mullard transistors. Eaay to build with
terrific results. ARl local and Continental
ststiom. a
TOTAL COST
TO BUILD £6- ‘ 9-6
Ask for Brochure 1.

GARRARD DECKS

P.P. 4/8

@ COMPLETE RANGE OF

COMPLETELY NEW 19868 LIST OF 1000 SUITABLE
types available from stock. Send for your 'PLAYER
FREE COPY TODAY. (List No. 36) DECKS.
8.C.R.s from5/— SPEAKERS
*FIELD EFFECT TRANSISTORS from 9/6 AND
*POWER TRANSISTORS from 5/- - TUNERS

DIODES AND RECTIFIERS .2/-
o e FROM £5.19.6

30 page illustrated brochure as above includ-
ing Valves and Quartz Crystals. 1/- post paid.

CATALOGUE

Send for illustrated brochure 18 & 17

Completely new 9th
1968 Edition

300 Big pages

6,500 items

1,200 illustra:

COMPREHENSIVE—

The most

CONCISE — CLEAR - COM-

PONENTS CATALOGUE. Complete

with 10/~ worth discount vouchers

FREE WITH EVERY COPY

% 32 pages of transistors and
semi-conductor devices, ‘valves
and crystais.

Y 200 pages of components and
equipment.

% 65 pages of microphone, decks
and Hi-Fi equipment.

Post
paid

Send today 8/

HENRY’S RADIO LTD.

TWO STOP SHOPPING FOR ALL YOUR NEEDS
303 Edgware Road, London, W.2.
all types of Components, Organ Dept.

309 Edgware Road, London, W.2.
and Test Equipment, Record Decks, etc.

Mail Order Dept.
Tel. 01-723 1008/9
High Fidelity Sales, P.A.
Tel. 01-723 6963

JON'M s 7/
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