


Why take the risk?
of damage to expensive
transistors and integrated
circuits, when soldering?
Use Antex low -leakage

 A soldering irons

22%2L01-(12V0o,s,r, Model X25t
The leakage current of the NEW X25

is only a few microamps and cannot
harm the most delicate equipment

even when soldered "live". .

Tested at 1500v. A.C. This 25 watt iron
with it's truly remarkable heat -capacity

will easily "out -solder" any conventionally
made 40 and 60 watt soldering irons,

due to its unique construction advantages.
Fitted long -life iron -coated bit 1/8".

2 other bits available 3/32" and 3/16".

Totally enclosed element in ceramic
and steel shaft Bits do not "freeze"
and can easily be removed

PRICE: £1.75 (rec. retail)
Suitable for production work
and as a general purpose iron

* Model CCN 220 volts or 240 volts

The 15 watt miniature model CCN.
also has negligible leakage.

Test voltage 4000v. A.C.

'1'\\ Totally enclosed element in
ceramic shaft. Fitted
long -life iron -coated bit 3/32"

4 other bits available
1/8", 3/16" 1/4" and 1/16"
PRICE: £1.80 (rec. retail)

OR Fitted with triple -coated,
(iron, nickel and
Chromium) bit 1/8"

PRICE: £1.95 (rec. retail)

A SELECTION OF OTHER SOLDERING EQUIPMENT.

MODEL CN
Miniature 15 watt soldering iron fitted 3/32" iron -
coated bit. Many other bits available from 3/64" to
3/16". Voltages 240, 220, 110, 50 or 24
PRICE: £1.70 (rec. retail)

MODEL CN2
Miniature 15 watt soldering iron fitted with nickel
plated bit 3/32". Voltages 240 or 220.
PRICE. £1.70 (rec. retail)

MODEL G
18 Watt miniature iron, fitted with long life iron -
coated bit 3/32". Voltages 240,220 or 110.
PRICE. £1.83 (rec. retail)

MODEL
SK.1 KIT

MODEL SK.2 KIT
contains 15 Watt

miniature iron fitted with 3/16" bit,
2 spare bits 5/32"and 3/32"

heat sink,

.0000
From radio or electrical dealers,

car accessory shops or,
in case of difficulty direct from:-
ANTEX LTD. FREEPOST

(no stamp required) Plymouth
PL1 1BR Tel: 0752 67377

te
-

Om. 411 anrr
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0.0 ff Arare.
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contains 15 Watt miniature iron fitted
with 3/16" bit, 2 spare bits 5/32"

and 3/32", heat sink, solder, stand
and "How to Solder" booklet.
PRICE £2.75

(Rec. retail)

--- precisionPooldsOPI kit

solder and
booklet"How

to Solder'

MODEL
MES.KIT Battery -operated 12v. 25 watt
iron fitted with 15' lead and 2 heavy clips

PR ICE £2.40
(Rec. retail)

for connection to car battery. Packed in strong
plastic wallet with booklet "How to Solder." PRICE £1.95

(Rec. retail)

Please send the ANTE X
colour catalogue.

piPlease send the following:

I enclose cheque/P.O./Cash
(Giro No. 2581000)

NAME

ADDRESS

PE2
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The revolution
Supertester

Buy it for what it is.
Or buy it for what it can be.

The Supertester 680R is a completely new concept in measuring instruments. In
itself a high quality test meter with eighty ranges on a 128mm mirror backed scale.
it is also the basis of a complete measurement system. With the addition of
the appropriate accessories it can measure a wide range of values including
light, temperature. gauss and phase sequence. And there are other
accessories to greatly extend the 680R's range. The 68OR System offers many
advantages over conventional test meters including tremendous versatility
and economy.
ACCESSORIES TO CONVERT THE SUPERT EST ER 680R TO THE FOLLOWING

Amperclamp Signal Temperature

Formeasur.
Injector Probe

sequence of t Ell 00

c Ad° :upply3-11h5 95

" SHUNTS D.C. 25, 50 AND 100A C4 50 each. CURRENT TRANSFORMERS A.C. 25 AND 100A CY (Meech. E.H.T. PROBE
Extends d c. voltage to 25 000V C5 95

- ELECTRONIC BROKERS LTD 49-53 PancrasTel. Rd., London
NW1 20B. 01-837 7781

new

SUPER.

TESTER

uoR
SPECIFF
CATION:

13 0 C
ranges from

0 tto2000V 12
ranges from

50pA 10 5A

20.0001`,V Accuracy
1°4 11 a c anges horn 2

to 2500V 10 ranges from
2505A to SA 4.1)3011,9 Accur-

aty 2% Resistance: 6 ranges
from 0511 to 100M0 Reactance:

1 range of IstOM Frequency- 2

ranges of 0-50 and 0-51:0314: Output
Yoh: 9 ranges from 10 to 2000V

Decibels: 10 ranges from 24 to -70413
Capacitance: 6 ranges 4 ranges from 20 to

20 000mF from internal battery and 2 ranges
from 50.000 to 500 OCOpF using mains

£18.50 complete with case and probes

EXCLUSIV
sTereo SUSI
LASKYS Super
New Year Offer
Lasky's bring the pleasure of real stereo to you this New Year at an unbeatable bargain
price - with the exclusive RIGONDA "Electroacoustic- stereo system. This tremendous
quality system comprises two RIGONDA combined amplifier/speaker units (each containing bass,
and treble speakers) housed in handsome teak veneer cabinets, with brushed aluminium grille
panel. All controls including bass, treble, and volume together with input sockets etc., are neatly
Inset at side of cabinet. The system is completed by an attractive B.S.R. 4 speed Auto -record
changer with cartridge and sapphire stylus, styrene plinth and tinted corer. The RIGONDA
Stereo system will bring all the magic of stereo to your home with rich tone and ample six watts
(max each unit) output power. Size - each RIGONDA: 23 x 10i x nin. Player size: 131x Bx
All units AC mains operated. RIGONDA units may also be used singly to provide enhanced
sound and power from Transistor Radio sets, mono tape recs. and record players with suitable
output. 9V DC output provided to power radio or cassette recorder. Complete with all
leads etc. Fully guaranteed. DEFINITELY THE STEREO BARGAIN OF THE YEAR
ORIGINAL LIST VALUE OF THE SYSTEM AS OFFERED OVER L46.00!

COMPLETE STEREO SYSTEM-NO EXTRAS

LASKYS SUPER
NEW YEAR
OFFER PRICE 1297 C & P

£125

?g,

RIGONDA units are available separately for use with exisung equipment or any record player of your choice LI 150 each - C 8 P SOpor 122 00 per pair - C & P 85p

See Laskys full page advertisement for addresses
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THIS IS THE FIRST PAGE
OF THE GREAT BI-PAK SECTION

BRAND NEW FULLY GUARANTEED DEVICES
AC107 0.20 AD162 0.58 BC148 0.10 BD137 0 45 B9188 0.40 0019 0.85 20371 0.18
10113 0.20 ADI61 & B0149 0.12 001)138 0.50 BF194 0.12 0020 0-33 20371B 0.12
40115 0.28 AD162 (MP) B0150 0.13 0013139 0 55 BF196 0.12 0022 0.88 20373 0.17
AC117K 0.20 0.55 BC151 0.20 BD140 0.80 BF196 1.14 0023 0-42 20374 0.17
AC122 0.12 ADT140 0.50 B0152 0-17 BD166 0 80 BF197 0.14 0024 0-53 20377 0.80
AC125 0.17 AF114 0.24 80153 0.28 BD175 0.80 BF200 0.45 0025 0.38 20378 0.18
AC126 0.17 AF115 0.24 BC154 0.30 BD176 0.60 BF222 0.95 0028 0.25 20381 0.13
AC127 0.17 AF116 0.24 BC157 0 18 BD177 0.65 89257 0.45 0028 0-50 20382 0.13
AC128 0.17 AF117 0.24 BC158 0 12 BD178 0 65 89268 0.60 0029 0-60 20401 0.50
AC132 0.14 AF118 0-35 BC159 0 12 BD179 0.70 009259 0-85 0035 0.42 20414 0.30
AC134 0.14 AF124 0 30 BC160 0 45 0013180 0.70 B9282 0.95 0036 0-50 20417 0.25
AC137 0-14 AF126 0.26 BC161 0 50 BD185 0 85 BF263 0.55 0041 0.20 28388 0.35
AC141 0.14 AF126 0.28 BC167 0.12 BD186 0 85 BF270 0.85 0042 0.24 28388A 0.55
40141K 0-17 AF127 0 28 BC168 0 12 BD187 0 70 BF271 0.30 0044 0.15 28404 0.20
AC142 0.14 AF139 0.30 BC189 0.12 BD188 0 70 BF272 0.80 0045 0.12 251404A 0.28
AC142 K 0.17 AF178 0 50 BC170 0 12 BD189 0.75 BF273 0-35 0070 0.10 251524 0.42
AC161 0.16 AF179 0 50 BC171 0 14 313190 0.75 BF274 0.35 0071 0.10 2N527 0.49
8C164 0.20 AFI80 0.50 BC172 0.14 0011195 0.85 BFW10 0.80 0072 0.14 28598 0.42
AC156 0.20 AF181 0 45 BC173 0 14 BD198 0.85 BFX29 0.27 0074 0.14 214599 0.45
AC156 0.20 AF186 0-46 BC174 0 14 0013197 0.90 BFX84 0.22 0075 0.15 211696 0.12
AC157 0.24 AF239 0.87 8C176 0.22 BD198 0.90 BFX85 0.30 0076 0.15 28697 0.13
AC165 0-20 AL102 0 85 RC177 0 19 BDI99 0.95 BFX86 0.22 0077 0.25 25/698 0.24
AC166 0-20 AL103 0.55 BC178 0.19 0013200 0.95 BFX87 0.24 0081 0.15 214899 0.85
AC167 0.20 ABY26 0.25 BC179 0.19 001)205 0.80 BFX88 0.22 0081D 0.15 28706 0.08
AC188 0.24 A8Y27 0.30 BC780 0 24 BD206 0 80 BFY50 0-20 0082 0.15 28706A 0.09
AC169 0.14 ABY28 0 25 BC181 0.24 B11207 0 95 BPY61 0-20 0032D 0.15 2N708 0.12
AC176 0.20 Ain 29 0.25 BC182 0.10 BD208 0 95 2FY52 0.20 0083 0.20 28711 0.30
AC177 0.24 ASY50 0 25 BC182L 0 10 BDY20 1 00 BFY53 0 17 0084 0-20 2N717 0-35
AC178 0-28 ABY51 0-25 BC183 0.10 BF116 0 24 BPX25 0.85 00139 0.20 28718 0.24
AC179 0.28 A8Y52 0-25 BC183L 0.10 BF117 0.45 B0X19 0.15 00140 0.20 28718A 0.50
AC180 0-17 ABY54 0.25 BC184 0 12 BF118 0.70 B0X20 0-15 00169 0.25 28726 0.28
AC180K 0.20 A8Y56 0 25 BC184L 0 12 BFII9 0.70 BBY25 0.15 00170 0.25 28727 0.28
AC181 0.17 ABY56 0.25 BC186 0.28 BF121 0.45 B6Y26 0.15 00171 0.25 251743 0.20
AC181K 0.20 A8Y57 0.25 110187 0.23 BF123 0.50 008Y27 0.15 00200 0.25 2N744 0.20
AC187 0.22 A0Y58 0 25 BC207 0.11 B9125 0.45 BBY28 0-15 00201 0-28 28914 0.14
AC187 K 0.20 A8Z21 0.40 BC208 0.11 BF127 0.50 BBY29 0.15 00202 0-28 28918 0-80
AC188 0.22 BC107 0.09 BC209 0.12 BF162 0.55 li8Y38 0.18 00303 0.25 28929 0.21
AC188K 0.20 BC108 0.09 BC212L 0.11 B9153 0 45 BBY39 0.18 00204 0-25 28930 0.21
ACY37 0.25 BC109 0.10 00C213L 0.11 BF164 0 45 B8Yr0 0-28 00205 0.35 2N1131 0.20

282219 0.20 2N3054 0.42 284059
282220 0.22 283055 0.50 284060
282221 0.20 2N3391 044 284061
282222 0.20 283391A 0.10 284062
282368 0.17 283392 0.14 2N4284
282369 0.14 283393 0.14 2N4285
282369A 0.14 283394 0.14 2N4286
282411 0.24 2N3395 0.17 284287
282412 0.24 283402 0.21 284288
282646 0.47 283403 0.21 2N4289
282711 0.21 2N3404 0.28 284290
282712 0.21 283405 0.42 2N4291
2N2714 0.21 283414 0.16 2N4292
282904 0-17 2N3415 0.15 284293
2002904A 0.21 283416 0.58 285172
2N2905 0.21 283417 0.28 285457
2N2905A 0.21 283525 0.75 2515458
282906 0.16 283646 0.09 282459
282906A 0.18 2N3702 0.10 28301
2N2907 0.20 283703 0.10 28302A
282907A 0.22 283704 0-11 28302
28292., 0.14 283705 0.10 28903
282924 0-14 283706 0.09 28904
2N2925 0-14 283707 0.11 28305
282926 (0) 283708 0.07 28306

0.12 283709 0.09 28307
282926 (Y) 283710 0.00 28821

0.11 2N3711 0 09 28322
2N2926 (0) 283819 0.28 28322A

0.10 283820 0.50 28323
2512926 (R) 283821 0.85 28324

0.10 2513823 0-28 28325
2002926 (B) 283903 0-28 2E1328

0.10 283904 0 80 25327
2N3010 0.70 283905 0.28 25701
283011 0-14 283906 0-27 40381
283053 0.17 284058 0.12 40362

0.10
0.12
0-12
0.12
0-17
0.17
0.17
0.17
0.17
0-17
0.17
0.17
0.17
0.17
0.12
0.82
0-82
0.40
0.50
0.42
0.42
0.55
0.70
0.84
0.84
0.84
0.56
0.42
0.42
0.58
0.70
0.70
0.70
0 70
0.42
0 40
0 45

ACYI8 0.20 BC113 0.10 BC2I4L 0-14 B91155 0.70 /38Y41 0.25 00309 0.40 281132 0.22 DIODES AND RECTIFIERSA0919 0.20 000114 0-15 BC225 0.25 B9156 0.48 1313Y95 0-12 9346A 0-20 2N1302 0.14
ACY20 0.20 BC115 0.15 BC226 0.85 BF157 0 55 BSY95A 0.12 P397 0.42 2N1303 0.14 AA119 0.1141 BY133 0.21 0A10 35
ACY21 0.20 BC116 0.15 BCY30 0.24 89168 0.55 Bu105 2.00 OCP71 0.48 281304 0.17 .AA120 0.08 BY164 0.50 0A47 07
ACY22 0-16 BC117 0.15 BCY31 0.25 B9159 0.80 C111E 0 50 ORPI2 0.43 281305 0.17 AA129 0.08 BYX38/30 0A70 07
40Y27 0.18 BC118 0.10 BCY32 0.80 BF160 0 40 0400 0 30 ORM 0.40 281306 0-21 AAY30 0.09 0.42 0A79 07
ACY28 0 19 BC119 0.30 BeY33 0-22 B9182 0 40 C407 0 25 ORP61 0.40 281307 0.21 A AZ13 0.10 BYZIO 0-85 0A81 07
1CY29 0.85 BC120 0.80 BCY34 0.25 BF163 0 40 C424 0 20 ST140 0.12 2N1308 0.23 BA100 0-10 BYZ11 0.30 OASIS 09
ACY30 0.28 B0125 0.12 BCY70 0.14 BF164 0 40 C425 0 50 STI41 0.17 281309 0.23 BA116 0.51 BYZ12 0.30 0A90 08
1CY31 0.28 BC126 0.18 BCY71 0.18 BFI65 0 40 C426 0 35 TIB43 0110 281613 0.20 BAIN 0.22 BYZ13 0.25 0A91 06
4CY34 0.21 BC732 0 12 BCY72 0.14 119167 0 22 0428 0 20 UT46 0.27 281711 0.20 BA148 0.14 BYZ16 0.40 0A93 07
4CY35 0.21 BC134 0.18 BCZIO 0.20 009173 0 22 C441 0.30 20301 0.05 281889 0-82 B A154 0.12 BY Z17 0.86 0A200 06
1CY36 0.28 BC135 0.12 BCZ11 0-25 B9176 0.35 C442 0.30 20302 0.19 281890 BA155 0.14 BYZ18 0.35 0A202 07
40Y40 0-17 BC136 0.15 BCZ12 0.25 B9177 0.35 C444 0.35 20303 0.19 281893 0.87 00A158 0.13 BYZ19 0.28 BD10 -05
ACY41 0.18 BC137 0.15 BD121 0.80 B9178 0.30 C450 0.22 20304 0.24 282147 0.72 BY100 0.15 C082 81)19 05
ACY44 0.35 BC139 0.40 BD123 0.65 BF179 0.30 MATIO0 0.19 20306 0.40 282148 0.57 BY101 0.12 (Eg) 0A91 1834 07
111130 0-58 BC140 0-80 BD124 0-80 B9180 0.50 MAT101 0.20 20308 0.85 282180 0.80 B1105 0.17 0.05 IN34A 07
A D140 0.48 000141 0.50 BD131 0.50 BF181 0.90 MAT120 0.19 20309 0.35 2512192 0.35 BY114 0.12 00651 18914 08
A D142 0 48 BC142 0.30 BD132 0.60 BF182 0.40 MAT121 0.20 20339 0.20 282193 0.35 BY126 0-14 (Eq) 0A70. 1/4916 08
.41)143 0 38 BC143 0.50 0013133 0.55 009183 0.40 MPF102 0.42 20339A 0.16 2012194 0.35 BY127 0.15 0A79 0.00 114414/1 06
A D149 0.80 BC145 0.45 BD135 0.40 B17184 0-25 MPF104 0.87 20344 0.18 282217 0.22 Br128 0.15 OAS 0.85 18021 10
A DIfil 0 33 000147 0.10 11 D 130 0 40 BFI$5 0.80 MPF105 0.37 20345 0.13 282218 0.20 Bli-130 0-13 0A58L 0.21 18951 06

NEW COMPONENT PAK BARGAINS
Pack
No. Qty. Description Price

C 1 250 Resistors mixed values approx. count by weight .. 0.50
C 2 200 Capacitors mixed values approx. count by weight .. 0.50
C 3 50 Precision Resistors .1%. -01% mixed values 0.50
C 4 75 4th W Resistors mixed preferred value. .. 0.50
C5 5 Pieces assorted Ferrite Rode 0 50
C 6 2 Tuning Gangs, MW/LW VHF .. 0-60
C 7 1 Pack Wire 50 metres assorted colours .. .. 0.60
C 8 10 Reed Switches .. 0.50
C 9 3 Micro Switches .. 0.50
C10 16 Assorted Pots & Pre.Sets
ell 5 Jack Sockets 3 x 3.6m 2 x Standard Switch Types .. 0 50
C12 40 Paper Condensers preferred type. mixed values .. 0.50
C13 20 Electrolytic., Trans type.
014 1 Pack assorted Hardware-Nuts/Bolte, Grommets etc... 0 50
C18 4 Mains Toggle Switches, 2 Amp D/P .. 0.50
CI6 20 Assorted Tag (Stripe & Panels .. 0.50
C17 10 Assorted Control Knobs .. 0 50
C18 4 Rotary Wave Change Switches .. 0.50
C19 3 Relays 6-24V Operating .. .. 0 50
C20 4 Sheets Copper Laminate approx. IV x r 0.50
Please add 10p post and packing on all component packs, plus a further 101
on pack Nos. Cl, 02, C19, C20.

PLUS -MUCH MORE -
SEND NOW FOR THE

BI-PAK "Component Catalogue"
5p to cover postage etc.

JUMBO COMPONENT PARS
MIXED ELECT HON IC COM PONEN TS

Exceptiontdig good value
Resistors, capacitors, pots, electrolytic.
and coils plus many other useful items.
Approximately 31be in weight. Price incl.
P. & P. 21.50 only.

BRAND NEW
POST OFFICE
TYPE TELE-
PHONE DIALS
ONLY 75p each

THE NEW S.G.S. EA 1000 AUDIO
AMP MODULE *Guarantee

3 Watts
R.M.S.
ONLY
22.63 each
MOdllAi Tented and Guarenter.1;'7
Qty. 1-9 2208; 10-25 82.28 Price each. Larger
quantities quoted on request. Full hook-up diagrams
and complete technical data supplied tree with each
modual or available separately at 101) each.

SYSTEM 12 STEREO
Each Kit contains two Amplifier Mod-
ules, 3 watts R MS, two loudspeakers,
15 ohms, the pre -amplifier, trans-
former, power supply module,
front panel and other acces-
sories, as well as an illus-
trated stage -by -stage instruc-
tion booklet designed for the ONLY
Further details available on £16 95 FREE

P. & P.request.

beginner.

NOW -TURN OVER FOR MORE FANTASTIC OFFERS
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The largest selection
NEW LOW PRICE TESTED S.C.R.'s

PIV IA 3A 5A 5A 7A 10A 16A 30A
TO5 TO66 TO66 TO64 TO48T048 TO49T048

60023 0.25 0.35 0.35 0.47 0.50 0.53 1.15
100 0.25 033 0.47 0.47 050 0.58 0.63 140
200 0.35 0.37 0.49 0.49 0 57 0.61 0.76 1.60
400 0.43 0.47 0.56 0.58 0.67 0.75 0.93 1.75
600 0.63 0.57 0.68 0.68 0.77 0.97 1.25 -
800 0.65 0.70 0.80 0.80 0.90 1.20 1.50 4.00

SIL. RECTS. TESTED
Ply 300mA 75Orn IA 1-5A 3A 10A 30A

50 0.04 0.05 0.06 0.07 0.14 0.21 0.60
100 0.04 0.06 0.05 0.13 0.18 0.23 0.75
200 0.05 0.09 0.06 0.14 0.20 0.24 1.00
400 0.08 0.13 0.07 0.20 0.27 0.37 1.25
800 0.07 0.16 0.10 0.2'0 0.94 0.45 1.88
800 0 10 0.17 0.11 0.25 0.37 0.55 2.00

1000 0 11 0.25 0.14 0.30 0.46 0.83 2.501200 - 0.33 - 038 0.57 0.75

TRIACS
VBOM 2A 6A 10A

TO -1 TO -66 TO -88
Op Op Sp

100 80 60 78
200 50 80 00
400 70 76 1-10

DIACS
FOR USE WITH
TRIACS
BR100 (D32) 870 each

FREE
One 60p Pak of your
own choice tree with
orders valued 24 or over.

BRAND NEW TEXAS
GERM. TRANSISTORS
Coded and Guaranteed
Pak No. EQVT
T1 203713 01'71
T2 D1374 0075
T9 D1216 °COI D
T4 20381T °C81
T5 2G382T 0082
TO 2G344B 0044
T7 20341B OC45
TO 20378 0078
T9 20399A 2N1302
T10 20417 AF117

All 50p each pak

MHO NPN SIL. DUAL
TRANS. CODE D1699
TEXAS. Oar price 26P
each.

120 YOB Dram DRIVER
TRANSISTOR. Sim.
BSX21 @ C407, 2N1893
FULLY TESTED AND
CODED ND 120. 1-24
17p each. TO.S N.P.N.
25 up 15p each.

Oil. trans. suitable for
P.E. Organ. Metal TO.18
F.qvt. ZT7(300 5p each.
Any Qty.

POWER
TRANS

BONANZA!

FULL RANGE OF
ZENER DIODES
VOLTAGE RANGE
2-33V. 400mV (D0-7
Case) 13p ea. leW (Top -
Hat) 186 ea. 10W (80-10
Stud) 266 ea. All fully
tested 5% tot. and
marked. State voltage

q I d

10 amp POTTED
BRIDGE RECTIFIER

on heat sink.
IOOPIV. 40p each

NEW LINE
Plastic Encapsulated
2 Amp. BRIDGE RECTS.
50 v RISS S2p each

100 v RMS 37p .,
400 v RMS 46p
Sire 15 mm x 6 mm.

UNITUNCTION
UT46. Eqvt. 2N2646,
Eqvt. TI843. BEN3000
27p each, 25-99 258
100UP E0p.

CADMIUM CELLS
ORP12 45p

OBP50, 0 RP61409 each

GENERAL PURPOSE
NPN SILICON SWITCH-
ING TRANS. TO -18
SIM. TO 2N708/8. BOY -
27/28/95A. All usable
devices no open or short
circuits. ALSO AVAIL-
ABLE in PNP Sim. to
2192906. BCY70. When
ordering please state
preference NPN or PNP.

SP
20 For 0 50
50 For 1.00

100 For 176
500 For 7.50

1000 For 13 00

SIL. CI P DIODES Op
300mW 30..050
40PIV(Mln.) 100..1-50
Sub -MM. 500..5-00
Full Tested 1,000. 900
Ideal for Organ Builders.

KING OF THE PAKS Unequalled Value and Quality

SUPER PUS
NEW BI-PAK UNTESTED

SEMICONDUCTORS

Satisfaction GUARANTEED In Every Pak, or money back.
Pak No. Description

Xi I

Price

120 Glass Sub -Min. General Purpose Germanium Diodes 0.60
U 2 60 /Deco Germanium Transistors AF/RF 0-50
U 3
U 4
U
U
U 7
rr 8
U 9
U10
011
1112

1113
1714

1)15

75 ClerInanium Gold Bonded Sub -Min. like 0A5, 0A47 0.60
40 Germanium Transistore like 0081, AC128 0.60
80 200mA Sob -Min. BWcon Diodes 0.60
30 811. Planar Trans. NPN like 118Y95A. 219706 0.50
16 811. Rectifiers TOP -HAT 750mA VLTG. RANGE up to 10000-50
50 Oil. Planar Diodes DO.7 Glass 250mA like 0A2001202 0.50
20 Mixed Voltages, 1 Watt Zener Diodes 0.50
20 SAVO charge storage Diodes DO -7 Class 0.60
25 PNP 811. Planar Trans. TO.5 like 2191152, 2N2904 0 60
12 Silicon Rectifiers Epoxy 500mA up to 800 PIV 0.50
SO PNP-NPN 811. Transistors 00200 A 2$ 104

150 Mixed Silicon and Germanium Diodes
25 NPN Oil. Planar Trans. TO.5 like BFY61, 2N697

0-50
0.50
0.50

U16 10 3 Amp Silicon Rectifiers Stud Type up to 1000PIV .... 0 50
U17 30 Germanium PNP AF Transistors TO -5 like ACV 17.22 0.50
U18 8 8 Amp Silicon Rectifiers BYZ13 Type up to 600 PIV 0.50
U19 25 Silicon NPN Transistors like BC108 0.50
1)20 12 1.5 Amp Silicon Rectifiers Top Hat up to 1000 PIV 0.60
1)21 30 AF. Germanium Alloy Transistors 2G300 Series A 0071 0.50
1)23 30 MADT's like MA. Series PNP Transistors 0.50
024 20 Germanium 1 Amp Rectifiers GYM Series up to 800 PIV 0.50
025 25 300 MHz NPN Silicon Transistors 2N708, BSY27 0-50
1726 30 Fast Switching Silicon Diodes like IN914 Micro -Min. 0.50
U27 12 NPN Germanium AF Transistors TO -1 like AC127 0.50
1729 10 1 Amo SCR's TO -5 can, up to 600 PTV CRS1/25-600 1.00
030 15 Plastic Silicon Planar Trans. NPN 2192926 ..... 0.50
1731 20 Silicon Planar Plastic NPN Trans. Low Noise Amp 2N3707 0.50
1732 25 Zener Diodes 400mW DO -7 case 3-18 volts mixed 0.60
1)33 15 Plastic Case 1 Amp Silicon Rectifiers 1194000 Series 0.50
U34 80 Silicon PNP Alloy Trans. TO -5 BCY26 25302/4 0.50
U35 25 Silicon Planar Translators PNP TO -18 2192906 0.60
U38 25 Silicon Planar NPN Translators TO -5 BFY50/51/52 0.60
U37 80 Silicon Alloy Transistors 50.2 PNP 00200, 28322 0.60
1138 70 Fast Switching Silicon Trans. NPN 400 MHz 2193011 0.60
U39 30 RF. Germ. PNP Transistors 2N1303/5 TO -5 0.50
1740 10 Dual Transistors 6 lead TO -5 2N2060 0.50
U41 25 RF Germanium Transistors TO -5, 0045, NKT72 0.50
042 10 VHF Germanium PNP Transistors TO -1 NKT687, AP117 0.50
1743 25 Sil. Trans. Plastic T0-18 A.F. BC113/114 0.60
1744 20 Oil. Trans. Plastic TO -5 BC115/NPN 0.60
1145 7 3A SCR. TO66 up to 800PIV 1.00

Code No's. mentioned above are given as a guide to the type of device In
the pak. The devices themselves are normally unmarked.

QUALITY TESTED SEMICONDUCTORS
Pak No. Price

tp
QI 20 Red spot transistors PNP 050
Q2 16 White spot R.F. transistors PNP 0 50
Q3 4 OC 77 type transistors 0 -SO
Q4 6 Matched transistor. 0044/45/81/81T) 0.50
Q5 4 OC 75 transistors 050
Q6 5 OC 72 translators 050
Q7 4 AC 128 transistors PNP high gain 0 50
Q8 4 AC 126 transistors PNP 0 50
Q9 7 OC 81 type transistors 0.50
010 7 OC 71 type transistors 0-50
QII 2 AC 127/128 Complementary pairs

PNP/NPN 0-50
Q12 3 AF 116 type transistors 0.60
Q13 3 AF 117 type transistors 0.50
Q14 3 OC 171 H.F. type transistors 0.60
Q15 7 2N2928 Oil. Epoxy transistors

mixed colours 0 50
Q16 2 GET880 low noise Germanium

transistors 0 50
917 6 NPN 2 x ST.141 & 3 x ST.140.- . 0.50
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT

120 050
Q19 3 MADT'S 2 x MAT 101 & 1 x MAT

121 0.50
Q20 4 OC 44 Germanium transistors A.F 0.50
Q21 4 AC 127 NPN Germanium transistors 0.50
Q22 20 NKT transistors A.F. R.F. coded 0 50
Q23 10 OA 202 Silicon diodes sub -min 0.50
Q24 8 OA 81 diodes 0.50
Q25 15 IN914 Silicon diodes 75 PIV 75mA 060
Q20 8 0A95 Germanium diodes sub -min

IN69 0.50
Q27 2 10A PIV Silicon rectifiers 18425R 0 50
Q28 2 Silicon power rectifiers BYZ 13 . . 0.50
Q29 4 Silicon translators 2 x 2N896.

1 x 2N697, 1 x 219698 0 50
Q30 7 Silicon switch transistors 219706

NPN 0.50
Q31 6 Silicon switch transistors 219708

NPN 0.50
Q32 3 PNP Silicon transistors 2 x 2N1131,

1 x 219I132 0.50
Q33 3 Silicon NPN translatore 2N1711 0.50-
Q34 7 Silicon NPN transistors 2192369,

500Mlix (code P397) 050
Q35 3 Silicon PNP TO -5. 2 x 2192904 k

1 x 2N2905 0.50
Q36 7 2N3646 TO -18 plastic 300 MHz NPN 0.50
Q37 3 2193053 NPN Silicon transistors 0.50
Q38 7 NPN transistors 4 x 2193703, .3 x

2N3702 0.60

ELECTRONIC SLIDE -RULE
The MK Slide Rule, designed to simplify Elec-
tronic calculations features the following scales: -
Conversion of Frequency and Wavelength.
Calculation of L, C and fo of Tuned Circuits.
Reactance and Self Inductance. Area of Circles.
Volume of Cylinders. Resistance of Conductors.
Weight of Conductors. Decibel Calculations.
Angle Functions. Natural Logs and 'e' Functions.
Multiplication and Division. Squaring, Cubing
and Square Roots. Conversion of kW and Hp.
A must for every electronic engineer and enthusi-
ast. Size: 2 cm x 4cm. Complete with case and
instructions. Price each: 6835

SILICON PHOTO TRAN-
SISTOR. TO -18 Lens end
NPN Sim. to BP x 25 and P21.
BRAND NEW. Full data
available. Fully guaranteed.
Qty. 1 2425 99106 up
Price each 45p 406 856

2193819
2N3820
2193821
2313823

F.E.T.'S
55p 2N5458
505 2195469
55p BFWIO
SOp id PF105

liOp
40p
401
406

GENERAL PURPOSE GERM. PNP
Coded GP100. BRAND NEW TO.3 CASE. POSS.
REPLACE.: -0025-28-29-30-35-36. NKT 401-403-
404-405-406-430-451-452-453. T13027-3028, 2N250A,
2N456A-457A-458A, 2N511 A & B. 20220-222, ETC.
VCBO 80V VCEO 50V IC 10A PT. SO WATTS life
30-170.
PRICE 1-24 25-99 100 op

436 each 40p each 36p each
SILICON High Voltage 250V NPN
TO -3 case. G.P. Switching A Amplifier
Applications. Brand new Coded R 2400 2N3055
VC/10 250/V0E0 100/IC 6A/30 Watts.
HFE type 20/fT 5MHZ. 115 WATT SIL
OUR PRICE EACH : POWER NPN1-24 25-99 100 up 50p EACH

150p 45p 40p

NEW EDITION 1911

TRANSISTOR EQUIVALENTS
BOOK. A complete cross reference
and equivalents book for European,
American and Japanese Tranale-
tore. Exclusive to BI-PAK 90p
each.

A LARGE RANGE OF TECHNICAL
AND DATA BOOKS ARE NOW
AVAILABLE EX. STOCK.
SEND FOR FREE LIST.

ADI61/162 PNP
M/P COMP GERM TRANS.
OUR LOWEST PRICE OF

PER PAIR

SILICON 60 WATTS "LATCHED NPN/PNP
BIP 19 NPN TO -3 Plastic. HIP 20 PNP. Brand new.
VCBO 100/VCEO 50/IC 10A. HFE type 100/ft 3mhZ.
OUR PRICE PER PAIR:
1-24 pre. SOp 25-99 pre. 654 100 pm. 50p

INTEGRATED CIRCUIT PAKS

Manufacturers "Fall Outs" which include Functional and Part -Functional Unite.
These are classed as 'out -of -spec' front the maker's very rigid specifications, but
are Ideal for learning about Le's and experimental work.
Pak No. Contents Price Pak No. Contents Price Pak No. Content. Price
01000 -12 x 7400 0.50 131046 x 7446 0-50 UIC86 =5 x 7486 0-60.
U1001=12 x 7401 0.50 U1C47 x 7447 0.50 111090 = 5 x 7490 0.50
1.11002 =12 x 7402 0.50 U1C48= 5 x 7448 0.50 1/1(.191 =5 x 7491 0.50
U IC03 = 12 x 7403 0.50 U1050=12 x 7450 0.50 171C92 =5 x7492 0.50
U1004=12 x 7404 0.50 171051 =12 x 7451 0.50 UIC93= 5 x 7493 0.50
INC05 =12 x 7405 0.50 171023 =12 x 7453 0.50 UIC94 =5 x 7494 0.50
1.11006 x 7406 0.50 IJIC54 =- 12 x 7454 0.50 UIC95 =5 x 7495 0.50
UIC07 =8 x 7407 0.60 U1060 =12 x 7460 0.50 ITIC96 -5 x 7496 0.50
UICIO = 12 x 7410 0.50 01070= 8 x 7470 0.50 UIC100 = 5 x 74100 0 50
UIC13 =8 x 7413 0.60 U1C72=8 x 7472 0.50 UIC121 =5 x 74121 0.50
U1020 =12 x 7420 0.50 UIC73 = 8 x 7473 0.50 VIC141= 5 x 74141 0.50
UIC30 -12 x 7430 0.50 UIC74 = 8 x 7474 0.50 111C151 =5 x 74151 0.50
01040-12 x 7440 0.50 111075 =8 x 7475 0.50 UIC154 =5 x 74154 0-50
UIC41 =5 x7441 0.50 271076=8 x 7476 0.50 UIC193 =5 x 74193 0.50
ITIC42 =5 x 7442 0.50 UIC80 = 5 x 7480 0.50 U10199=6 x 74199 0.50
UIC43 =5 x 7443 0.50 UIC81 = 5 x 7481 0.50
171C44=bx7444
UIC45 x 7445

0.60
0.60

U1082 = 5 x 7482
UIC83 -= 5 x 7483

0.50
0-50

VICKI =25 Assortedeti
74's

Parke cannot be split, but 25 assorted pieces (our mix) is available as PAK U10 X1.

BI-PAKS NEW COMPONENT SHOP NOW OPEN WITH A
WIDE RANGE OF ELECTRONIC COMPONENTS AND
ACCESSORIES AT COMPETITIVE PRICES -
18 BALDOCK STREET (A10), WARE, HERTS.
TEL. (STD 0920) 61593.
open MON.-SAT. 9.15 a.m. to 6 p.m., FRIDAY until 8 p.m.
All mail orders please add 10p post and packing.
Send all orders to BI-PAK, P.O. BOX 6, WARE, HERTS.
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the lowest prices !
74 Series T.T.L. I.C's

BI -PAR STILL LOWEST IN PRICE. FULL SPECIFICATION
GUARANTEED. ALL FAMOUS MANUFACTURERS

SN7400
SN7401
SN74112
SN7401
SN7404
SN7403
SN7406
SN7407
SN7408
SN7409
SN7410
SN7411
SN74I2
SN7411
SN7416
SN7417
SN7420
SN7422
Sh7421
SN7424
5147417
SN7428
SN7410
SN7431
SN7431
SN7417
SN74313
SN7410
SN7441
SN7442
SN 7441
SN7444
51,7444
SN7446
SN7447
SN7448
SN7450
lN7441
SN7441
SN7474
SN7460
SN7470
SN7472
SN7471
SN7474
SN7477
SN7476
SN700
SN7481
SN 7482
SN7481
SN7484
SN7484
SN74136

1

15
15
IS
15
15
IS
35
35
IS
1/1

IS
IS
35
2/
-43
-43
15
50
50
30

-43
70
15
as

44
04
IS

47
47
30

II 30
LI BO
 97

II 40
II MI

15
IS
15

15
15
29
21
37
37
45
40
47

11 20
 117

II IS
LI 40
43 40

032

II IS
040

1103
O 15

13 50
O 31

II 23
I115
II 177

14
14
14

14

14

14
31
31
17
17

24
31

-44

100.
12
12
12
12
12
12
za
za
16
16
12
23

24
38
311

14 12
-48 15
40 -45
-48 45
42 40
43 40
I 12

-42 40
75 70
42 40
42 40
14 12
44 SI
44 St

II 20
II 20
111 75

17 45
1'7 45

12
12
12

14 12
16 12
16 24
20 24
35 32
35 32
43 -42

38
41 St

LI 10
0 85
495
0 10

0140
0 30

SN7489
SN7490
51.47491
SN 7492
tiN7491
SN7494
SN7495
5197496
S1474100
SN74104
SN71103
SN74107
SN74110
31,74111
5N741 18
5474119
SN24121
57,474122
SN74123
SN74141
5N74144
SN74140
SM174141
SN741S1
SN74154
tiN74139
51,74156
SN74147
SN74160
SN74161
51974162
SN74161
SN74164
SN7416.4
SN74166
SN 74174
31,74175
SN 74176
SN 71177
SN'11 ISO
SN7.181
51,74101
S N71104
SN71190
51,71191
SIN 71192
5N 74191
SN 74194
SN 74197
5N 74196
SN 74197
'IN 71198
SN 74199

1

45 54
047

047
047
077
O 77
1117

45
047
O 47 
 55

11 25
II 411
11 35

040
1140
12 1047
11 SO
130
11 40
II 20
11 BO
/1 40
11 40
LI 90
II MO
II PA
.1440
1440
12 20
11 23
13 50
Li 311
II 4/4
12 50
11 SO
1240
45 30
1248
13 SO
II 15

'441

11 45
1200
12 78
1200
11 80
11 N
13 50
45 SO

23
LS 2.5
O 44
045
O 44
O 44
O 74
O 74
O 44

1144
O 44
014
030
0 53

LI Ts
015

ll 25
037

LI 30
12 70

044
LI 15
11 70

015
LI 10
11 70
LI 30
LI 30
II SO
LI 70
II 70
13 75
43 75
12 15
12 IS
13 15
LI 20
/1 SO
12 OD
11 40
II 40
L5.413

10
4325
II 90
II 05
11 98
11 44
12 40
II 90

70
II 70
130
1-5

IN.
15 40

11 58
 40
0 01
ON
1148
048
11 70

11 SS

ON
11 30
0 55

10

LI  IS
024

LI 10
1240

0 53
II M
12 SO

 15
1140
LI 20
11 20
II 70
1140
11 40
13 341
13 SO
12 10
12.15
L3 40
12 10
ll I
/2 XI
12 30
11 48
14 75
1101
1340
LI 45
11 88

05
LI 75
11 50
LI
1140
1144
LI 54
14 55

LINEAR I.C. a -FULL SPEC.

T,pe
0P2011 -SI 201(
BP701( -SI 701(
0P7021 -SI 702(
B K702-7274)2
8P709-727.)9
H P709P-4 57094
O P710-71710
HP711-41711
H P741-72741
4 1703( -4 1703(
T A A263 -
T A A291 -
TA A340
5(t S I- 11000 243

1-24
684
484
684
5.34
364
364
444
434
754
04
704
904
1704

Price
25-41 100 up
544 454
404 454
304 434
454 44
344 304
1414 304
414 4.4
434 4114
6414 SOp

lap 24p
604 55p
734 704
1584 1404

ROCK BOTTOM PRICES
LOGIC DTI. IX Seri*. I C s
Typo Pirko
No. 1-24 25-11100 pp
HP930 124 lip 14
0P972 14 124 lip
HP911 1.34 lip lip
HP917 13p lip 114
13P916 134 lip lip
H P94I 1.34 lip lip
HP914 154 244 22p
0P946 124 114 104
HP948 134 24 224
11P931 454 404 55p
0P962 12p lip 104
HP9091 404 384 354
HP9094 4414 384 35p
HP9097 404 3414 .154
H P9099 4114 304 354
IMll, /no 1,4 /nixed It, quellIr /or

Tn.:;,,1e,.1.74',/s1 /IDolrr 91114"Cr',7,
pros.,,;,,

NUMERICAL INDICATOR TUBES

mir
1 "i MODEL CD66 GE116 3015F

Minitron

Anode voltage (Vdc) 170min 175min 5

Cathode Current (mA) 2.3 14 8

Numerical Height (mm)

Tube Height (mm)

Tube Diameter Imm)

I.C. Driver Rec.

{ PRICE EACH

16 13 9

47 32 22

19 13 12 wide

BP41 or BP41 or BP47
141 141

11.70 11165 41.90

All 10d1611011
0.9 + Decimal
point. All side
viewing. Pull
data for all
types available
on request.

RTL NEUROLOGIC CIRCUITS

Price sub
Epoxy T0.5 case 1-24 25-99 100 up
uL900 Buffer Up Up Vp
uL914 Dual 21/p

gate Up Up 179
n1.923341 flip-flop 50p 47p 46p

Date tad Circuit. Booklet for IC's
Feb.o 7p.

DUAL IN LINE SOCKETS.
14 St 16 Lead Sockets for use with

DUAL -IN -LINE IC's. TWO Ranges
PROFESSIONAL A NEW LOW COST.
PROF. TYPE No. 1-24 25-99 100up.
TOO 14 pin type 309 27p Up
TOO 16 Up 320 SOp

LOW COOT No.
HP8 14 15p 13p lip
BPS 16 iSp 14p L20

BI-PAK DO IT AGAIN!

50W pk 25w (RMS)
01% DISTORTION!
HI-FI AUDIO AMPLIFIER

THE AL50
* Frequency Response 15Hz

100,000-1dB.

 Load -3, 4, 8 or 16 ohms.

* Distortion -better than '1%
1KHz.

to ONLY

£3.25p each
* Supply voltage 10-35

at Volts.

* Overall size 63mm x
* Signal to noise ratio 80dB. 105mm x 13mm.
Tailor made to the most stringent specifications using top quality components
and incorporating the latest solid state circuitry and ALE10,wm conceived to fill
the need for all your A.F. amplification needs.
FULLY BUILT - TESTED - GUARANTEED.

STABILISED POWER
MODULE SPM80

AP80 is especially designed to power 2 of the AL50
Amplifiers, up to 15 watt (r.m.s.) per channel simul-

taneously. This module embodies the latest components
and circuit techniques Incorporating complete short

circuit protection. With the addition of the Mains Trans-
former MT80, the unit will provide outputs of up to 1.5

amps at 35 volts. Size: 63mm x 105mm x 30mm.
Them units enable you to build Audio Systems of the highest

quality at a hitherto unobtainable price. Also ideal for many
other applications including: -Disco Systenm, Public Address,

Intercom Units, etc. Handbook available, 10p PRICE L295,
TRANSFORMER BMT80 L195 p. & p. 25p.

STEREO PRE -AMPLIFIER TYPE PA100
Built to a specification and NOT a price, and yet still the greatest value on the market,
tne PAI00 stereo pre -amplifier has been conceived from the latest circuit tecnniques.
Designed for um with the ALSO power amplifier system, this quality made unit Incorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.
Three switched stereo inputs, and rumble and scratch filters are features of the PA100,
which also has a STEREO/MONO switch, volume, balance and continuously variable
base and treble controls.

SPECIFICATION
Frequency Response 20Hz - 20K Hz 1dB
Harmonic Distortion better than 0.100
Inputs 1. Tape Head 1.25 mV into 50K Cl

2. Radio, Tuner 35 mV Into 50K Cl
3. Magnetic P.U. 1.5 mV into 50K Cl

All Input voltages are for an output of 250mV. Tape and P.U. Inputs
equalised to RIAA curve within ± 1dB. from 20Hz to 20KHz.

Base Control ± 15dB at 20Hz
+ 15dB at 20KII.
100Hz
8KHz
better than - 65dB
+ 26,113
+ 36 volts at 20mA
292mm x 82mrn x 35mm

ONLY £11.95
SPECIAL COMPLETE KIT COMPRISING 2 AL50's, 1

SPM80, 1 BMT80 & 1 PA100 ONLY L23.00 FREE p. & p.

Treble Control
Filters Rumble (High Pass)

Scratch (Low Pass)
Signal/Noise Ratio
Input overload
Supply
Dimensions

All prices quoted in new pence Giro No. 388-7006
Please send all orders direct to warehouse and despatch department

BI-PAK
P.O. BOX 6, WARE  HERTS

Postage and packing add 10p Overseas add extra for airmail
Minimum order 50p Cash vir,lh order please.

Guaranteed Satisfaction or Money Back
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JAMES

CDT
SALE OF SURPLUS ELECTRONIC EQUIPMENT
The following items are available for immediate delivery

at very competitive prices -

SCANNING ALARM INDICATOR
Can be used for Automatic Monitoring of All Types of Test
Points (Up to 25)

Mcorporateir Auto and Manual Facilities
Illuminated Digital Input Identification
Double Pole Gold Plated Contacts on Un,
selectors

units Supplied Untested Less Indicating Meter. Price CM 00
Carriage and Insurance (U.K. only) El 50

AS...

DOSIMETER CHARGING UNIT TYPE no
PORTABLE INSTRUMENTS USED TO CHARGE QUARTZ FIBRE TYPE POCKET
DOSIMETER TO ZERO SUITABLE FOR USE WITH ALL
STANDARD TYPES OF QUARTZ FIBRE DOSIMETERS
HAVING A MAXIMUM OUTSIDE CHARGING END
DIAMETER OF 0.eostN. TELEPHONE TYPE A C. AND
GENERATOR. THE OUTPUT OF WHICH IS RECTIFIED
AND CHARGES UP A RESERVOIR CAPACITOR TO A MAXI-
MUM POTENTIAL OF ABOUT 300 VOLTS D C. SUPPLIED
LESS GENERATOR HANDLES. PRICE El SO. P & P 20p.

RELAYS (NATO APPROVED)
GEC 4 pole c/o 24V 670 ohm. GEC 2 pole on/off 24V 670 ohm GEC 2 pole c. o
65V 5.000 ohm STC 2 pole Go 12V 170 ohm.

Price each 75p. P & P 10P

WC1E2 Supply voltage 220-250V a.c Output voltage.
21 Volts d c at 330MA
21 Volts  c at 540MA

NEWMARKET TRANSISTORS

NKT351 73p
NKT352 25p
NKT408 841p
NKT420 Cl 80
NKT450 30P
NKT003 22p
NKT613F 20p
NKT674 30p
NKT877 lip
NKT713 27p
NKT734 24p
NKT736 30p
NKT773 23p
NKT0218 20p
NKT3055 23p
NKT8917 27p
NKT10339 23p
NKT10419 17p
NKT10439 25p
NKT10519 20p

NKT12329 27p
NKT12429 27p
NKT13329 27p
NKT13429 27p
NKT16229 27p
NKT20329
NKT80111 850
NKT80113
NKT80125 80p
BC107 lip
BC108 Sp
BCY70 13p
BFV51 h.. 17p
BSY95A 10p
214697 13p
2N106 8p
2N914 15p
2N91I3
2t4930 2228pp

2N1990 21.

2N2222
NKT12
NKT72
NKT73
NKT121
NKT124
NKT125
NKT126
NKT127
NKT1211
NKT129
NKT135
NKT137
NKT142
NKT143
NKT212
NKT213
NKT214
NKT215
NKT217

NKT218 239
NKT221 30P
NKT222 lip
NKT223 25p
NKT224 22p
NKT227 259
NKT237 Sip
NKT238 169
NKT249 25p
NKT261
NKT270 16111

NKT271 16p
NKT272 159
NKT273 lip
NKT274 16p
NKT275 21p
NKT278 lip
NKT301 70p
NKT302 asp
NKT303 70P
NKT304 76p

S.T.C. RELAYS -BRAND NEW

1ARO 4 CHANGEOVER 6V d.c. 52 DI .
2250 C/50 AB 4 CHANGEOVER 48V P.c. 2.500 I ES II

TYPE FORM

NONAL COIL
CON TACT

VOLTAGE RESISTANCE

5E7222212
5E7822715

TYPE
CONTACT
FORM
3 Pole on/off
2 Pole C/O

VOLTAGE

220V  c
12V 3c

COIL SWITCHING PRICE
CURRENT EACH
10A at WV a c C1 00
TTIA at 440V  c CO 87

PRICECONTACT COIL Gm
TYPE FORM VOLTAGE RESISTANCE EACH
SP13372 Single Pole C/0 6V d c 140 ohm CO 40
SP13366 Single Pole C,O 12V d.c 350 ohm 1:0 40
113010 Single Pole C/O 18V 41 c 875 ohm 131 40

UNISELECTOR SWITCHES
6 baMt 25 way 75 coil 50V d.c operation
Mounted on Modular Type Chweis with front
panel containing 20 illuminated Push Button
Switches. Completely wired for operation.

Price [15
P 6 P CO- 55

C77T7 r7-7-77 7m rt-rr,r

AUTOMATIC CYCLER UNIT
This unit generates stepping pulses (50V d c.) at intervals of 6 Pulses Per min
to 120 pulses per min. -continuously veriable Can be used for Automatic
Stepping of one or more uniseloctor switches shown above. Pnce LID 50

P & p E0 45

NEWMARKET PACKAGED AUDIO AMPLIFIER
PC1 150mW Audio Amplifier. Price El .00 each P & P CO 10
PC10 Magnetic replay head amplifier supply voltage 9V d.c. Input impedance 150

Price 02 00 each. P 8 P CO 10

WE HAVE A LARGE RANGE CIF CAPACITORS
AND RESISTORS. FLEAS( SENO A STAMPED
AND AOORESSED F4VK &PAP ENVELOPE

FOR YOUR CATALOGUE

POST A PACKING OVER 0 -FREE. OVER
t1 AND UNDER C2 -15p UNDER 0-1-10p

UNLESS SPECIFICALLY MENTIONED.
P P U.K. ONLY

JAMES SCOTT (ELECTRONIC ENGINEERING) LIMITED
CARNTYNE INDUSTRIAL ESTATE, GLASGOW G32 GAB

TEL: 041-778 4206

NEW COMPONENTS ------__.

Post and packaging free for orders over L1-50, include 10p P&P f each
single pack under LI-50.
200 Mixed Resistors all types, SOp. 100 Mixed Modern a Miniature,'
Resistors, SOp. IOmF 64V Electrolytic aps, 5 for 25p; 12 for 50si
640mF I6V Electrolytic Ca p; r 60p. 10mF 63V WIMA

,.....on -electrolytic, 15p each. 200crif 10y, 15 r , for 38p; 5 for 60p...... --

SE 11. TO * S 1/4.,-. `"---- -- -
Any 6 of the following, 50p, or 1. each. 0071, BFY50, 2N3702,
CV8615, BSY95A, NTG885, 2N930, OAST, 2 x I N914. (OR P60 50p).

CONSTRUCTORS' ITEMS
Subminiature Omron 12V d.c. relays mounted on CCT board, 3 for 60p,
P&P 9p; mounted on CCT board with components, fli4Oorrer
GPO Relays, various 20053-7000(3, 30p each. Uni LTectors, 10 pole,
25 way, a each, P&P 25p. Heavy Duty Foot Ped Is, 50p, P&P 20p.
6V 5 digit High Speed Counters, EI.50, 15p P&P.

DICTATING MACHINES
RE2.50 each ideal for spares, motor, power pack, record/replay,

electronics with mike 1345.

TRANSFORMERS
Mains 13V 2.5A and 15V 0.75A 61.45, 20p P&P. Mains 13V IA 12
0.5A, L125, 20p P&P. Mains 13V 5A and 24V 2A, 62, 25p. P& .

Mains- 24V 100 mA and 6V 100mA, 75p, 10p P&P.
Power Pack -suitable to run Transistor Radio or Cassett
Record , Dathait-ths t4Kk,-2Qp P&P.

X COMPUTER CIRCUIT BOARDS
10 Boards, SOp, Bp P&P; 25 Boards, El, 18p P&P.
2 Boards with 2 power transistors, 1E 4 x 0C28 type, SOp, 7p P&P.

CTR
(HI-FI AND COMPONENTS SPECIALISTS)

18 HIGH RD., SWAYTHLING, SOUTHAMPTON
Telephone : Southampton 58479

No Half Day Closing
Discount and Credit Terms Available

B.H. COMPONENT FACTORS LIMITED
POLYESTER CAPACITORS MULLARD C280 250V

µF:0.01, 0-015, 0.022'0-033, 0-047, 3p each; 0.068, 0- I, 0.15, 4p each; 0 22, Sp;
0.33,7p; 0.47.8p; 0.68, 10p; 1.0, 13p; 1.5, 2.0p; 22, 23p.

MULLARD POLYESTER CAPACITORS 0296 SERIES
160V: OAF) 0.01, 0.015, 0.022, 2p; 0.047, 0.068, 3p; 0.15, 022, 4p; 0.33, Sp;
0.47, 6p; 0.68, 1.0, 10p.
400V: (µF) 0-001, 0-0015, 0-0022, 0-0033, 0.01, 2.1s; 0-015, 0.033, 3p; 0.068, 4p.
MINIATURE ELECTROLYTIC MULLARD 0426 SERIES (5p each)

(µF/V) 0-64/64, 16/25, 4/49, 8/40, 10/40, 10/64, 16/40, 20/64, 25/25, 32/10,
40/16, 64/10, 80/16, 80/25, I 00/6-4, 125/16, 200/6-4. 200/10, 320/6-4, I 25, I 0.
MULLARD 0437: (AF/V) 64/64, 9p; 160/25, 9p; 160/40, I I p; 640/6.4, 9p;
1600/6-4, 14p.

ELECTROLYTIC CAPACITORS. Tubular and large can
(i2F/V) 2.5/50, 3p; 4/10, 10/25, 16/15, 20/25, 25/15, 25/25, 40/6, 64/10, 200/6,
250/10, 4p; 10/6, 10/50, 25/50, 32/50, 50/10, 64/25, 100/25, Sp; 50/50, 64/40,
250/15, 1,000/3, 6p; 100/50, 250/25, 400/10 500/10, 500/12, 640/10, 1,000/6,
S1,0 5/0500/,253 Mp;O2 ,5000/5205,12p; 1, /025/. 20,,00S05/p12;,2,500/12,15p;

500
5 00/, 25p 500/25, 30p; 05 3,000/50, 65p;

85p.,000/50, ..

CERAMIC PLATE CAPACITORS
750V: (pF) 5, 10, 25, 40, 70, 220, 2.Sti; fpF/V) 00047/30, 001/350, 1p;
0047/30, 3p; 0.1/30, 4p; 0.1/100, 5p; 22pF- I 000pF 50V, E12 Series; I 500 pF-
0 -022µF 50V, E6 Series 2p each.
CARBON FILM RESISTORS SW 5%. 10 ohms. -2-2M, Ip each, or 100 for
55p. .......,,,,,..

SPECIAL RESISTOR KITS (IN/ 5% CARBON FILM)
10E12 Kit: 10 of each El2value, 10 ohms --1M. a total of 610, E2110 net
25E12 Kit: 25 of each Eli value, 10 ohms \1M, a total of 1,525. N-50 net
111110E0AR")
2T

3
3
2
2
2,
5

0.1 0.15 1N4001 6p
x Sin 25p 25p IN4002 7p

x
x 3fin 23p I7P IN4003 Bp

Sin 29p 30P 1N4004 9p
I x 3iin 25p IN914 6px lin 2 for 12p stL914 30px 5in (plain) - 0071 12p
x 33 -on (plain). 0075 .x 3fin (plain)

ELECTRONIC PIANO
3W RESISTOR KIT is
TOTAL OF 1050

Other parts available at
bulk buy prices

Please send for list- 0083
Insertion tool 54p TunneleTitneN3717 El ; TD7I5, TD716 SOpT ack cutter 40p
Pins, pkt. 25 8p BP 3 core circ. mains cable White, 3 yds. 24p
2 pin DIN Plug, 12p; S RF Chokes (µM) 0.22, 2-2, 12, 22 .... Op
10p. 3 pin DIN Plug, I3p; PVC wire 7/0076, 5 x lOyd 30p
Skt., 10p. 5 pin DIN Plug, PVC wire 14/0076, 5 x lOyd
180. 15p; Skt., 12p. Tran- Neon bulb 80V wire ended nigr'sistor Equiv. Book, 40p. Min. push button, push to make . i

Screened wire Sp yd. Twin Mains transformer 32-0-32 at 150mA.. 50p
screened wire 9p yd. Stereo
s.c. wire 9p yd. Quad , C.W.O. only. P. & P. 101, on orders below IT
screened wire 19p yd.

I Discount: 00-10%,120-15%.
Dept. P.E. 61, CHEDDINGTON ROAD, PITSTONE

Near LEIGHTON BUZZARD, BEDS, LU7 FAQ
Tel.: Cheddington 668446 STD. (0296)

Inquiries-S.A.E. Catalogue 5p. Callers please phone first.
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FROM ADCOLA
THE BEST IN SOLDERING KITS

Styrene packed with see-through top
akes the perfect gift!

Contents
BOX OF SOLDER
TWO SPARE BITS
HINTS ON SOLDERING
686 SOLDERING STAND
646 INVADER SOLDERING TOOL

Built to world
safety standards
The Adcola Invader Soldering Kit comes
to you in a presentation pack !
The 'READY TO USE KIT' offers maximum
versatility of a 23 watt soldering
instrument.

only £3.99

THE FABULOUS
INVADERS

SOLDERING INSTRUMENTS

The number one accepted
soldering instrument used
by the professional in
industry. IS NOW ON
OFFER TO YOU.

L 706 19watts f1.96
L 646 23watts f2 12
11076 27watts f218

No heat sink required. Stock voltages
110v., 220v. and 230/250v.

L686
SOLDERING

INSTRUMENT
STAND

The perfect instrument
stand for your 'Invader'.

PLEASE SEND ME THE FOLLOWING ITEMS

NAME Ft ADDRESS A e.Hik er I ilo f_

Galt'e 1'YR-Phi-0 VO 610144 St.ig.gE`f

Ab4
ADCOLA PRODUCTS LTD. ADCOLA HOUSE

A.G UDEN ROAD LONDON, SW4 6LH

TELEPHONE 01-622-0291/3

MULTI -CHANNELLED SOLDER

Pre fluxed solder
'READY TO USE'

produced to B. S.1. 441
IN HANDY SIZES.

_Acme,f1.71 f0.41andf1.16

INVADER SOLDERING KIT
1076 'INVADER'
646 'INVADER'
706 'INVADER'

686 SOLDERING STATION
kg SOLDER REEL

SMALL SOLDER REEL
Postage a packing add 10p free over f 2

Enclosing 13'0 and cheque

4

0. it 1

2.37 PE
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Sinclair Project 60

Active
Filter
Unit
(A.F.U.)

The value of an efficient filtering system cannot be over emphasized in
these days of very high quality reproduction since there are so often
occasions where its use can mean the difference between comfortable and
uncomfortable listening. On the low pass side the Sinclair A.F.U. will
effectively reduce hiss from radio or tape, cut out heterodyne whistles on
A.M. reception, greatly reduce record surface noise and other imperfec-
tions; on the high-pass side it will cut out motor rumble and other spurious
low frequency intrusion. The unit is for use between pre -amp (including
tape pre -amps) and power amplifiers, and operates in two sections.. both
stereo. The cut-off frequencies are continuously variable, and since at-
tenuation in the rejection band is rapid (12dB/octave) there is less loss of
the wanted signal than has previously been possible. Amplitude and phase
distortion are negligible. The A.F.U. is as easy to mount as the stereo 60
pre-amp/control unit which it matches in styling, along with the Stereo
FM Tuner.

Super IC.12 Integrated circuit
high fidelity amplifier

110`.

Having introduced Integrated Circuits to hi-fi
constructors with the IC.10. the first time an IC
had ever been made available for such purposes.
we have followed it with an even more efficient
version. the Super IC.12. a most exciting advance
over our qriginal knit. This needs very few ex-
ternal resistorsoad capacitors to make an
astonishingly good high fidelity amplifier for use
with pick-up, F.M. radio or small P.A. set up. etc.
The free 40 page manual supplied, details many
other applications which this remarkable IC.
make possible. It is the equivalent of a 22 tran-

sistor circuit contained within a 16 lead DI L
package, and the finned heat sink is sufficient for
all requirements. The Super IC.12 is compatible
with Project 60 modules which would be used
with the Z.50 and Z.30 amplifiers. Complete with
free manual and printed circuit board.

SPECIFICATIONS
Output power: 6 watts RMS continuous (12
watts peak). 6-80. Frequency Response: 5Hz
to 100KHz± 1dB. Total Harmonic Distortion:
Less than 1%. (Typical 0.1%) at all output
powers and frequencies in the audio band (28V).
Load Impedance: 3 to 15 ohms. Input Im-
pedance: 250 Kohms nominal. Power Gain:
90dB (1.000.000.000 times) after feedback.
Supply Voltage: 6 to 281/. puiescent cur-,
rant: 8mA at 28V. Size: 22 x 45 x.28mn# in-
cluding pins and heat sink..
Manual available separate! 15

With FREE printed circuit
board and 40 page manual.

q.9.13 Post

SPECIFICATIONS

Built and tested
post free

£5.98

The A.F.U. employs two Sallen and Key type
active filter stages. one rumble (high pass)
and one scratch (low pass). The two stages
use complementary transistors to minimise
distortion.
Supply voltage: 15 to 35 volts. Current
3mA maximum.
Gain at 1 kHz: Filters flat 0.98 (-0.2 dB)
HF cut off: (-3dB) variable from 28 kHz
to 5 kHz at 12 dB/octave.

LF cut off: (-3dB) variable from 25Hz to
100Hz at 1 2dB/octave.

Distortion: at 1kHz (35 volt supply)
0.02% at rated output.

Project 605

The easy way
to buy,and
build
Project 60

Sinclair ;!

efek 605
Amplifier

c

Project 605 is one pack containing: one PZS.
two Z30's. one Stereo 60 and one Masterlink.
This new module contains all the input sockets
and output components needed together with all
necessary leads cut to length and fitted with neat
little clips to plug straight on to the modules.
Taus dbldering an' hunting for the odd part is
eliminated. You will be able to add further Project
6ogtodules as ley tiaccfne 'wadable adapted to
the Project 6057nethod of ci:Anecting.
Complete Project 605 pack with C 29.95
comprehensive manual, post free
Everything you need to assemble a superb 30
watt high fidelity stereo amplifier without having
to solder.

Sinclair Radionics Ltd, London Road, St. Ives,
Huntingdonshire PE17 4HJ. Tel : St. Ives 64311
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the world's most advanced high fidelity modules

Z.30 & Z.50 power amplifiers Built, tested and guaranteed with cilcuirs and instructions manual. Z.30 £4.48

The Z.30 and Z.50 are of advanced design using silicon epitaxial planar transistors to provide unsur-
passed standards of performance. Total harmonic distortion is an incredibly low 0.02% at 15w (8f2)
and all lower outputs. Whether you use Z.30 or Z.50 amplifiers in your Project 60 system will depend
on personal preference, but they are the same size and are intended for use principally with other units
in the Project 60 range. Their performance and design are such, however, that 2.50s and Z.30 may

be used in a far wider range of applications.
SPECIFICATIONS (Z.50 units are interchangeable with Z.30s in all applications).- Power Outputs
Z.3015 watts R.M.S. Into 8 ohms using 35 volts : 20 watts R.M.S. into 3 ohms using 30 volts.
2.6040 watts R.M.S. Into 3 ohms using 40 volts 30 watts Fi.M.S. into 8 ohms using 50 volts.
Frequency response: 30 to 300.000Hz±1dB. Distortion: 0.02% into 8 ohms. Signal to noise ratio: better
than 70dB unweighted. Input sensitivity: 250mV into 100 Kohms (for 15w into 80). For speakers from 3 to 15

ohms impedance. Size: 14 x 80 x 57mm.

z.so £5.48

Stereo 60 Pre-amp/control unit
Designed specifically for use on Project 60 systems. the Stereo 60 is equally suitable for use with any
high quality power amplifier. Since silicon epitaxial planar transistors are used throughout, a really
high signal-to-noise ratio and excellent tracking between channels is achieved. Input selection is by

means of press buttons, with accurate equalisation on all input channels. The Stereo 60 is particularly

easy to mount.
SPECIFICATIONS -Input sensitivities: Radio - up to 3mV. Mag. p.u. 3mV: correct to R.I.A.A. curve
±1dB :20 to 25.000 Hz. Ceramic p.u. - up to 3mV : Aux - up to 3mV. Output: 250mV. Signal to noise ratio:
better than 70dB. Channel matching: within 1dB. Tone controls: TREBLE + 12 to -12dB at 10KHz : BASS

-

12 to-12dB at 100Hz. Front panel: brushed alu.mnum with black knobs and controls. Size: 66 x 40 x 207mm.

Built. rested and guaranteed. £9.98

Project 60 Stereo F.M. Tuner
The phase lock loop principle was used for receiving signals from space craft because of its vastly
improved signal to noise ratio. Now, Sinclair have applied the principle to an F.M. tuner with fan-
tastically good results. Other advanced features include varicap diode tuning, printed circuit coils. an
I.C. in the specially designed stero decoder and switchable squelch circuit for silent tuning between
stations. In terms of high fidelity this tuner has a lower level of distortion than any other tuner we
know. Stereo broadcasts are received automatically, a panel indicator lighting up as the stereo signal
is tuned in. This tuner can also be used to advantage with most other high fidelity systems.
SPECIFICATIONS -Number of transistors: 16 plus 20 in I.C. Tuning range: 87.5 to 108MHz. Sensitivity:
7ii.tV for lock -in over full deviation. Squelch level: Typically 20µV. Signal to noise ratio: > 65dB. Audio
frequency response: 10Hz - 15KHz (+1dB). Total harmonic distortion: 0.15% for 30% modulation.
Stereo decoder operating level: 2µV. Cross talk: 40dB. Output voltage: 2 x 150mV R.M.S. maximum
Operating voltage: 25-30VDC. Indicators: Stereo on: tuning. Size: 93 x 40 x 207mm.

garicalr

Built and tested. Post free. £25

Power Supply Units
Designed specifically for use with the Project 60
system of your choice. Use PZ.5 for normal Z.30
assemblies and PZ.6 or PZ.8 where a stabilised supply
is essential.
Typical Project 60 applications

PZ.530 volts unstabilised £4.98
PZ.8 35 volts stabilised £7.98
PZ.8 45 volts stabilised
(less mains transformer) £7.98
PZ.8 mains transformer £5.98

System The Units to use together with Units cost

Simple battery
record player

Z.30 Crystal P.U.. 12V battery £4.48
volume control, etc.

Mains powered record Z.30, PZ.5 Crystal or ceramic P.U. £9.45

player volume control, etc.

12W. RMS continuous 2 x Z.30s, Stereo Crystal. ceramic or mag. £23.90
sine wave stereo amp. for 60; PZ.5 P.U., F.M. Tuner, etc.

average needs

25W. RMS continuous 2 x Z.30s, Stereo High quality ceramic or £26.90
sine wave stereo amp. 60; PZ.6 magnetic P.U.. F.M.
using low efficiency (high Tuner. Tape Deck, etc.
performance) speakers

80W. (3 ohms) RMS 2 x Z.60s, Stereo
continuous sine wave de 60; PZ.8, mains
luxe stereo amplifier. (60W. transformer
RMS into 8 ohms)

As above £34.88

Indoor P.A. Z.50, PZ.8, mains Mic., guitar, speakers. £19.43
transformer etc., controls

F.M. Stereo Tuner (£25) & A.F.U. (£5.98) may be added as required.

Guarantee
If, within 3 months of purchasing any product direct from
Sinclair Radionics Ltd.. you are dissatisfied with it, your
money will be refunded at once. Many Sinclair appointed
Stockists also offer this same guarantee in co-operation with
Sinclair Radionics Ltd.

Each Project 60 module is tested before leaving our factory
and is guaranteed to work perfectly. Should any defect arise
in normal use, we will service it at once and without any
charge to you, if it is returned within two years from the date
of purchase. Outside this period of guarantee a small charge
(typically £1.00) will be made. No charge is made for
postage by surface mail. Air Mail is charged at cost.

SINCLAIR RADIONICS, ST IVES, HUNTINGDONSHIRE PE17 4HJ

Please send
I enclose cash/cheque/money order.

Name

 Address PE273
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TRANNIE
24 WOODHILL
HARLOW, ESSEX

(formerly C. R. HADLEY) Add bp P. & P. Price list A.E.
HARLOW 37739 No callers please.

All our stocks are brand new with money back refund

TRANSISTORS
.4C107 15p
.4C126 lip
AC127 lip
AC128 lip
AC176 25p
AC141K 20p
AC142K 20p
AD14 409
ADI50 44p
AD161 31/P55P

AFII4 15p
AF115 15p
AF116 15p
.6F117 15P

ALIO2
AL103
AU103
Ai 111
Bt'107
B(2108
BC109
110134
BCI68
BC169
BC 182L
BC183L
BC184L
11C212L
11C214L

59p
49p
86p
95p

8p
89
89

209
10p
lip
8p
89
tlp
8p
89

CAPACITORS

BD116
BD121
BD130
BDI31
BF194
111,1/50
BEY31
BOY93A
MF,0402
ME0404
ME4401
ME4102
M E6002
ME6101
ME6102
.11IP8111
MP851I
MP8513
0C41

79p
60P
469
599
15p
lop
12p
15p
18p
149
109
129
14p
14p
150
32p
34p
459
lap

0(14
0c43
0071
0072
0081
0C8ID
0083
0C170
0(2200
OC201
0C25
0(228
0C29
0035
0C36
TIPS9A
TIP30A
TIP3IA
TIP32A

189
13p
129
12p
139
139
20p
249
25p
269
259
30p
38p
259
36p
48p
55p
58p
899

TIP33A
TIP34A
2N697
2N1171
2N1304
2N 1303
2N2646
2N2926
2N3033
2N3035
2N3702
2143703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
2N3710

95p
ALSO

18p
249
25p
2.59
479
10p
209
49p
129
129
129
129
10p
10p
99

10p
10p

2N3711 109
40251 499
40636 559

DIODES
IN4001
IN4002
I N4003
IN4004
0A90
0A91
0.4200
0A203
1044
IN4149
WO2

4p
Ep
7p
6p
Op

10p
8p

10p
4p

329

MINITRON DIGITAL INDICATOR
TYPE 3015F Reads 0-9 and decimals

(Data Sheet on request)

ONLY £1.50

16 DIL Socket
Driven by 7447

sop
pop

SUPER LOW
PRICED LINEAR I.C'S
301A
301A
709C
709C
7130
7230
741C
74IC
7410
747C
748C

To99
DIL
To99
DIL
To99
DIL
To99
DIL
8p in DIL
DIL
To99

49p
459
289
30p
87p
909
Bop
34p
349
40p
329

MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0-01µF,0 0 3/2F,0.22/4F,2y. 0.033/41%9-047AF, 0.068pF, 20.0-11a. 4p.
0-15{44%0 22µF,5p.0-33µF,60.0-47µF,111p.0-68µF, 11p. 1.0pF,13p. 1 3pF,20p.2-2pF, 24p.

MULLARD POLYESTER CAPACITORS C296 SERIES
400V; 0.001pF, 0.0015µF, 0-0022µF, 00033µF, 00047µF, tip. 00068µF, 001µF, 0.015pF.
0.022µF, 0.O33µ1'. 8p. 0.047µF. 0-068µF, 0 1pF, 4p. 0-I3µ1', Op. 0.220F, 70. 0.33pF, 11p.
0-47pF, 13p.
160V: 0-01pF, 0 013/4F, 0-22µ1', 0033µF, 0-0470,, 0068µF, 8p. 0.1µ1, 35p. 0.130% 44p.
022µF, Op. 0-33/41". Op. 0.47/4F, lip. 0-68µF, lip. 1-0µF, 12p.

ELECTROLYTIC CAPACITORS-MULLARD C426 SERIES 6p each
(µF/V) 10/2-5, 20/2.3, 80/2.5, 160/2.5, 320/2.5, 500/2.5, 8/4, 32/4, 64/4, 125/4, 250/4, 400/4,
6.4/6-4, 25/6-4, 30/6-4, 100/6-4, 200/6-4, 320/6-4, 4/10, 16/10, 32/10, 64/10, 125/10, 200/10,
2.5/16, 10/16, 20/16, 40/16, 80/16, 125/16, 16/25, 6.4/25, 12-5/25. 25/25, 50/23, 80/23, 1/40,
4/40,8/40, 16/40, 32/40, 30/40. 0-64/64. 2.5/64, 5164, 10/64, 20/64, 32/64.

MULLARD C437 SERIES
100/40, 160/23, 230/16. 400/10, 640/64, 800/4, 1,000/2.5, 9p. 100/64, 160/40, 230/23, 400/16,
640/10, 1,250/4, 1,000/64, 1,600/25, 189. 160/64, 250/40, 400/2-5, 640/16, 2,000/4, 1,000/10,
1,600/64, 2,500/2 5. 15p. 250/64, 400/40, 640/23, 3,200/4, 1,000/16, 1,600/10, 2,300/6-4
4,000/2.3, 18p.

Miniature Fixed Ceramic Plate Op each.
Preferred values from 1-8pf to 10,000pf.

VOLUME CONTROLS
Potentiometers
Carbon track 500 0 to 2.2M 0
Log or Linear
Single 129. Dual gang (stereo) 40p.
Single type with D.P. switch 120 extra.
RESISTORS
:W 3% carbon 1p each
; W 10% carbon 1p each
range 3.70 to 10 MO type TR3
triple rated 1.1.l, tin oxide x 2%
range 100 10 1 MO. 3p each

SLIDE SWITCH
SPOT 10p each. D.P.D.T. 12p each.

MINIATURE NEON LAMPS
240V or 110V 1-4 59, 5 plus 40 each.
CARBON SKELETON
PRE-SETS
Small high quality, type PR, linear only:
1000, 2200, 4700, IK, 2K2, 4K7,
10K, 22K, 47K, 100K, 930K, 470K, 121.
2M2, 4M7, 10M O. Vertical or horizontal
mounting, Op each.

TIL 209 LIGHT =num DIODE.
Rade by TEXAS INIT. (Red) 35p.

VEROBOARD
0-13 0.1

Matrix Matrix
2;in X 31 in 179 239
21in x Sin 260 06p
3fin X 311n Sop 86p
3f in X Sin 80p 29v
Vero Pins (Bag of 36) 20p
Vero Cutter 45p
Pin insertion Tools (.1 and -15 matrix)
at 65p.

SLIDE POTENTIOMETERS
58mm, TRACK

SINGLE GANGED, LOG or LIN
lk to 1M. 40p each.

TWIN GANGED, LOG or LIN
lk to .100k. 110p each.

SUPER PACKS
Pack of 10

11C169 509
(unmarked)
but tested

2N2646
(unmarked)

30p each

ACI27 & AC128
1-9 13p
10 plus llp
100 plus 11p

Pack of 10
2N29260 50p

unbranded but
tested

Unmarked but fully
tested
2N3053

1-9 130p
10 plus 259

Pack of 25
IN4148

50p

Pack of 10
BC108 50p
BC107 50p

(Plastic can)
.413161, AE1162

11/P
1-9 64p
10 plus 48p

BC107-BC108
BC109

1-9
10-99
100 plus

813

7p
OD

BC 182L:.3.4-212-4
1-9 Np
10 plus 7p

Pack of 10
Plastic BC109

50p

BATTERY OR MAINS

WORLDMASTER

A =PIM VIVIAN.
COMMUNICATIONS RECEIVER
FORGET ABOUT
EVERYTHING ELSE
YOU'VE SEEN, THIS
IS IT1-the most amaz

portable VHF Radio and communications
receiver we've yet offered. BRAND NEW
-manufactured and guaranteed by one of the
most reputable companies in advanced radio
and electronic communications equipment.
You won't match this for value and
variety of performance anywhere-we
sell similar sets at three times this
price! AND YOU RISK NOTH-
ING because you can return within
10 days if not 100% satisfied. We
can't list everything that this remarkable
receiver picks up. BUT we can say that
the 8 wavebands just about
everything that's broadcast-by any-
one-from anywhere in the world. You name it it gets it! Exciting
specialised transmissions as well as BBC, Local Radio, Luxembourg,
Continental and Pop Stations. PLUS broadcasts from all corners
of the world on the earth shrinking SHORT WAVEBANDS.
Attractively finished in leatherette and stainless steel to enhance any
lounge or study. USE ANYWHERE- costs virtually nothing to run
using standard batteries or plugs into mains. Tone, volume and tuning
controls enables adjustment to individual listening perfection. 2 aerials,
advanced keyboard type push button waveband selector. Dial light
(essential for use in darkness). Special world-wide dial and world map
computes correct time in any country of the world. Personal hi-fiearphone for private listening. 14 transistors, 9 diodes, I thermistor.FREQUENCIES: Long: 150-350kc/s; Medium: 565-16051cc/s; 3
SHORT BANDS: 1.6-4-5Mc/s; 4-I2Mc/s; 12-24Mc/s; 3 VHF BANDS:
88-108Mc/s; 108-135Mc/s; 135-174Mc/s. 12740 + SOp P. & P. or L740 dep.

SOp P. & P. and 6 months at E4 (E31-50).
Send 5p stamp for Comprehensive Brochure of Unusual Frequency Radios.

WASSEWNG
0E35-50
A FEW

MON1HSAGO

REDUCED TO

fl21 50

SCIENTIFIC & TECHNICAL (PE2)

TOWERFIELD TRADING ESTATE.SOUTHEND, ESSEX (Med Orders)
Persona/ Shoppers: 507-511 LONDON ROAD. WESTCLIFF, ESSEX.

ETR CS LTD.

"GEMINI" FM STEREO TUNER

IdierempM1

All components to build this outstanding phase
lock, easily aligned tuner. As described in April/
May/June P.E. We are offering an optional
chassis and wood sleeve. Complete kit, as
illustrated, including chassis and solid wood
sleeve £33  90 post paid.
All components available separately. Send
S.A.E. for details and itemised price list.

SCORPIO ELECTRONIC IGNITION
Complete kit with comprehensive construction
and fault finding data. £11. Post paid. Data 10p.
Itemised prices, S.A.E. please.

AMCEL, MAIL ORDER, 160 DRAKE ST.,
ROCHDALE Tel. 0706-46234
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A Speaker System
to meet everyneed

EMI provides the speaker system to suit
your needs and your budget, all with one thing
in common, superb quality of sound over the
full audio range. Choose from new elegant
speaker enclosures for the connoisseur; home
assembly enclosure kits and matched speaker
kits and a range of basic chassis loudspeakers
as used in the highest quality sound
reproduction equipment.
Send for full details and name of your
nearest stockist.

To: EMI Sound & Vision Equipment Limited. EMI Pathe
Division, 252 Blyth Road, Hayes, Middlesex. 01-573 3888
Please send me details of EMI loudspeaker's
and name of nearest stockist.

Name

Address

EMI Perfection in Sound
A member of the EMI Group of Companies. International leaders in Electronics,
Records and Entertainment.
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82.5mm x 110mm Fronti
lOniA £2.50
AmA 112.50
100mA 22.50
SOOmA 2240
1 amp. 1240

..1 amp 22.50
10 amp 22.50

30µA 2245 5V (1.e. 22.50
50-0-30µA. 12.70 10V d.c. .. 12.50
100/./A 1240 20V d.c. 12.50
100-0-100µA 22.70 30V 11.c. 22.50
200µA 12.70 300V d.c. /2.50
500µA 12.55 13V a.c. 22.75
lmA 12.50 300V a.c. 12-75
5mA 12.50 VU Meter ... 18.00

[SEW] MEE
USED EXTENSIVELY BY GOVERNMENT DEPARTMENTS,

INDUSTRY, EDUCATIONAL AUTHORITIES, ETC.
 LOW COST  QUICK DELIVERY  OVER 200

RANGES IN STOCK  OTHER RANGES TO ORDER

CLEAR PLASTIC PANEL METERS
TYPE 8W.I00 100mm x 80mm Fronts
30µA 13.80
50-0-30µA 18.80
100µA 18.80
100-0-10011A 28.70
300µA 1340
lmA 23.40
20V (1.e. ... 13.40
30V d.c. 18.40 5 amp..I c. 1340
300V d.c. . £3.40 300V a.c. . £8.40
1 amp. d.c 13.40 VU Meter . 14.15

Type SD.830

Type 80.690 63.5mm x 85mm Fronts
30µA £2.60 300mA 22.35
50-0-50µA .. 22.55 1 amp. 1235
100µA 1245 3 amp. /2.35
100-0-100µA. 1245 10 amp. 12.35
200µA 12.55 3Vd.c. £2.85
300µA 22.35 20V d.c. 22.35
1mA 1245 30V d.c. 12.85
5mA 2245 300V d.c. . 12.85
10mA 1245 I 5V a.c. 12.40
50mA £2.85 300V a.c. . 22.40
100mA 22.35 VI' Mete] ... 12.70

Type 313.460 46mm x 59.5mm Fronts
50µA /240 1 amp. 12.15
30-0-30µA... 1235 5 amp /245
100s.tA 12.85 10 amp 1245
100-0-10µA. 1245 3V d.c. £215
200µA 12.35 10y d.c. 1215
300µA /2.20 20V d.c. £2.15

22.15 ay d. .cImA £215
5ntA ..1215. 300V (1.c. £2.1510mA 115 13V a.c.50mA 12.80
100mA gzig 300V a.c. 12.80
300mA 12.15 VU Meter . 12.55

*MOVING IRON -
ALL OTHERS MOVING COIL

Please add postage

Type IIIR.85P. dlin. x Ein. Fronts
"OmA t8.10
100mA £11(10
300mA 118.10
I amp. 1340
5 amp. 13.10
13 amp 13.10
30 amp 18.20

18.10
1840

30µA £9.95 130V d.c. 13.10
30-0-50,s.A 13.40 300V d.c. . £8.10
100µA £3.40 13V a.c. 18.10
100-0-100µA L3.30 300V a.c. . . 1840
200µA Z330 S Meter 101A. 18.15
500µA 13.20 VU Meter 13.95
500-0-500µA 43.10 I amp. a.c. .. 48.10
1mA 1310 5 amp. ac...43.10
1-0- in.A. 2340 10 amp. a.c. . .28.10
3mA 13.10 20 amp. ac.. 4840
lOmA 2340 30 amp. a.c. . 41340

Type MR.52P. 2iin. square Fronts.
50µA 23.40 10V d.c. . . 12-20
30 0 30µA. 1245 'SOY d.c. 12.20
100µA £285 30V d.c. 1240
10-0-10µA 12.75 300V d.c. ... 1240
500µA 22.55 15V a.c. . 1240
linA /2.20 300V a.c. 1240
3,11.4 /220 8 Meter 1111A. £2.50
10111A 12.20 VU Meter . £8.50
30mA £2.20 1 amp. a.c. 42.20
100mA 12.20 5 amp. ac...'12.20
300mA 22.20 10 amp. a.c.. 12.20
1 amp 12.20 20 amp. a.c.. '12.20
5 amp. 12.20 30 amp. a.c. . 12.20

Type MR.65P. 3:1n. x 31in. Fronts
50µA £370 10V d.c. . 12.40
50-0-30/AA 13.00 20V d.c. . 1240
100µA 13.00 50V d.c. . £2.40
100-0-100µA 1240 130V d.c. .. £2.40
200µA 1240 300V d.c. . 12.40
500µA 12.135 I3V a.c. . . 2245
500-0-300mA 12.40 30V a.c. . 12-55
lmA 62.40 150V a.c. . 12.55
5mA 22.40 300V a.c. . 12.55
10mA 1240 300V a.c. . /2.55
30mA 4240 El Meter IniA /2.60
100mA /240 VU Meter . 13.79
SOmA 12.40 30mA a.c. . 42.40
1 amp £240 100mA ac. 42.40
5 amp 1240 200mA a.c. 42.40
10 amp. 22.40 SOOmA c.c. 4240
13 amp. 22.40 1 amp. ac. 12.410
20 amp. 1240 3 amp. a.c. . 12.40
30 amp 2245 10 amp. ac. 42.40
50 amp. 12.75 20 amp. a.c.. 12.40
5V d.c. 12.40 30 amp. a.c. 42.40

Send for illustrated brochure on SEW
Panel Meters -discounts for quantities,

Type MR.38P. 1 21/32m. square Fronts.
2001,1 k 11.75
300mA 111.75
300mA 1141
730mA 11.75
I amp. 11.75
1 amp. 11.75
3 amp. 11.75
10 amp. 1175
3V d.c. 1115

30µA 12-30 lilt d.c. ... . 11-75
30-0-3051A 12.10 11.76
10OµA 12.10 11.76
100-0-100µA 11.95 11.75
200µA 11.95 100V d.c. ... 21.75
500µ.1 11.80 150V d.c. ... 11.75
300-0-500µA 21.75 300V d.c. ... 1145
ImA 1145 500V d.c. . . 11.75
1-0-1mA 21.75 750V d.c. ... 61.75
2mA 2145
5mA 21.78 21.85
lOntA 2145 150V a.c. ... 11.85
20mA 11.75 300V a.c. ... 01.85
SOmA 21.75 500V a.c. .. 11.85
100mA 11.75 8 Meter 1mA. 11.86
130mA 11.75 VU Meter .. 12.80

Type MR.46P. 2In. square Fronts.
30µA 0240 5 amp 11415
30-0-50µA... 12.30 10V d.c. 11.138
100µA 28.30 20V d.c. 11185
100-0-100µA 12.05 30V d.c. ... . 11.85
200µA 12.05 300V II.c. ... 11.85
SOYA 2145 13V a.c. 22.00
500-0-300pA 11.85 300V a.c. ... 12.00
IntA 11.85 8 Meter IntA. 12-05
3mA 11.85 VU Meter ... 22.50
10mA 11.85 I atop. a.,... 41.85
50mA 21.85 5 atop. a.c. . *1145
100mA 21.85 10 amp. a.c.. 41.85
500mA SUMS 20 atop. a.c.. 11.135
1 amp. 2145 30 amp. a., . '1145

" SEW "
EDGEWISE METERS

Type PE.70. 2312,7184i.. n x 1 16/32in. x

30µA 13.40 50051A 28.05
30-0-305151..

:33:3100 lmA 22.70100A
100-µ0-100µA 1340 30V 12.70
200µA 28.20 VU Meter . 13.75

" SEW " BAKELITE
PANEL METERS

Type MR.65. 8lin. square Fronts.
£215

3 amp 1215
I amp.

13 amp. £2.15

35300v aadnnipp.

12.15

£2.15
£215

10V d.c. 12.15
£215

30V d.c. £2.15
150V d.. £2.15
300V I.. £2.15

23µA gam 30mV d...£2.40
50µA 1300 100mV d...£2.40
Sp_o_300 02.60 30V a.c. . £2.20
100µA gm 30V a.c. . 12.20
100-0-10051A 1240 150V a.c. 12.20
500µA £2.45 300% a.c. £2.20

1mA £2.15 51Mann'tpA '. a2: . /22:1155
300-0-500µA £2.15

1-0-1m.4 .. £2.15 3 amp. a.c. . £2.15
3mA 02.15 10 amp. a.c. 12.15

12.15 20 amp. a.c. £2.15
51::.:4 £2.16 30 amp. a.c. 12.15
100mA £2.15 .50 )9015. a.c. 12.15
300mA 12.15 VU Meter ... £3.40

TYPO 8-80 80mm square Fronts
50:4.1 23.50
50-0-30µA.. 13.40
100µA 18.40
I00-0-100µ A 23.30
300/.14 13.05
ImA 2245

50V d.c. £285
300V doe. .. 12.85
I atop. d.r. . 1245
3 amp. (1.c. . 1245

300V a... . £2.85
VI' Meter ... 13.70

"SEW" EDUCATIONAL
METERS

Type ED.107. Size
oveira9.109mm 90mm

A new range of high
quality moving coil
instruments ideal
for schm,1 experi-
ments and other
bench applications.
Sin: mirror scale. The

meter movement 10 easily accessible to
demonstrate Internal working. Available
In the following ranges:
30/sA 16.60 10V d.c.
100µA

£4.02
1540 20V d.c. £4.85

1mA 14415 30V d.c. . £4.85
50-0-50µA 15.10 300V d.c. ... 14.85
I-0-1mA 14.85 Dual range
IA d.c. 1445 300mA/5A d.c. 1540
SA d.c. £4.85 5V/50V d.c. . 65.10

POWER RHEOSTATS
High totality ceramic construction. Windings embedded in vitreous
enamel. Heavy duty brush wiper. Continuous rating. Wide range
ex -stock. Single hole fixing, :in. dia. shafts. Bulk quantities available.
25 WATT. lor.npor 100/250/500/1000/2300 or 3000 ohms, 90p. P. & P. 7:p.
60 WATT. 10/25/50/100/.250/500/1000/2500 or 5000 ohms, 11.15. P. & P. 7:p.
100 WATT. 1/3/10/23/50/100/230/300/ 1000 or 2300 ohms. 11.65. P. & P. 7i p.

"YAMABISHI" VARIABLE VOLTAGE TRANSFORMERS
Excellent quality. Low price. Immediate delivery

8-260 General Purpose Bench Mounting 8-260 Panel Monnting
I amp. 27.00 1 amp .... 1700

2 5 amp. 18.05 2.5 amp .... 18.05
5 atop. 111.75
8 atop. 215.90

ill amp. 22240
12 atop. 123.60
20 atop. 149.00
23 atop. 068.00
40 atop. £82.50

AUTO TRANSFORMERS
0/113/230V. Step op or step down. Fully
shrouded.

80W 12.10 P. & P. 18p
150W 12.70 P. & P. 18p
300W £3.60 P. & P. 23p
500W 1545 P. & P. 33p

1000W 17.50 P. & P. 38p
1500W £10.20 P. & P. 43p
2230W £17.25 P. & P. 30p
3000W 135.00 P. & P. 11

230 VOLT A.C.
SO CYCLES

RELAYS
Brand new. 3 sets of
changeover contacts at
5 amp. rating. 50p each.
Poet 10p (100 lots 140)
Quantities available.

Please add postage
ALL MODELS

INPUT 230V 50/60 CYCLES
OUTPUT VARIABLE 0-260
VOLTS.

Special discounts for quantity

AVOMETER
MOVEMENTS

Swpahre movements for Model 8 or 0. (Fitted
Model scale)

Stetifor any m"1".
010 Post 25p.

240° Wide Angle lmA Meters
NIW1-13 60mm square 18.97
NIWI-8 80mm square 14.97

Post extra

RP214 REGULATED POWER SUPPLY
Solid state. Variable output 0-24V el.e. up
to 1 amp. Dual scale meter to monitor

voltage and current.
Input 220/240V ac.
Size 183 x 83 x
103mm. 28.9741.9-1 Post 23p:

P8.200 REGULATED P.8.17.

Solid state. Variable output
3-20V (I.e. up to 2 amp.
Independent meters to
monitor voltage and cur-
rent. Output 220/240%'.
a.c. Size 71in. X 2110. X
3:in. 214.97. Post 25p.

P3.100011 REGULATED
POWER SUPPLY
Solid elate. Output 6, 9
or 12V d.c. up to 3
amps. Meter to monitor
current. Input 220/240V
a.c. Size 41n. x 31in. x
6011. 111.97. Poet 23p.

230,//240V SMITHS
SYNCHRONOUS
GEARED MOTORS

Built in gearbox. All brawl
new and boxed. 30 RP 11
CW; 2 RPH CW: 20 RPM
CW: 2 RPH ACW; 30 RRH
CW. 50p each, Post 12p.

LB4 TRANSISTOR 11111113

Tests PNP or NPN traneistors.
Audio Indication. Operate,
on two 1.3V batteries.
Complete with all instructions,
etc.
1440. Poet 20p

LB3 TRANSISTOR TESTER
Tests ICO and B.
Pnpinpn. Operates from
9V battery. Complete
with all instructions, etc.
/3.95. Poet 20p.

MCA.220 AUTOMATIC
VOLTAGE
STABILISER

Input 88-125V a.c. or
176-250V a.c. Output 120V
a.c. or 240V ac. 200V.A
rating. 111.97. Post 50p.

SEND S.A.E. FOR LIST OF
SEMICONDUCTORS AND

VALVES

G. W. SMITH
& CO. (RADIO) LTD.

Also see next three pages
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MULTIMETERS kr EVERY purpose/
71110 POCKET

METER
High -precision at low-cost.
Ranges: D.c. 13V, 150V,
1,000V (10,000 O.P.V.). A.c.
15V, 150V. 100V (1,000
O.P.V.).
D.c. Current 150mA. Resis-
tance 100k ohms.
11.86. Post 13p.

MODEL 1092 Testmeter.

6,000 O.P.V.
0/3/15/150/300/1,200V d.c.
0/6/30/300/600V a.c.
0/300µA/300MA
0/10K/1 meg 0
Decibels -10 to +16 dli
12.79 each. Post 13p.

1110KI MODEL 7202
20,000 O.P.V.
Overload protection
5/23/100/50/1,000V
10/50/250/1.0000V S.C.
50/AA /250mA. 20K/2 meg.
ohm. -5 to +62dB.
14.97. Post 15p.

BQ081 MODEL 7801
30.000 O.P.V. Overload pro-
tection. 6/30/60/300/600/
1,200V .I.c. 12/60/120/600/
1,200V a.c. 60µA/30mA/
300 mA. 2K/200K/2 meg-
ohm. -10 to +69 dB.
1050. Poet 15p.

MODEL MIS
20,000 O.P.V. 0/06/6/30/120/
600/1,200/3,000/6,000V d.c.
0/6/30/120/600/1,200V a.c.
0/60mA/6/50/600mA. 0/6K/
600K/6Meg./60 Meg. (1 5OpF.
0.2mFd. 1647. Poet 17p.

MODEL TE-200 20,000 O.P.V.
Mirror scale, overload protec-
tion. 0/5/23/125/1,000V d.c.
0/10/50/250/1,000V a.c. 0/50/zA/
250mA. 0/60K/6 meg (). -20 to
+62dB. 1345. Post 13p.

MODEL 600 80,000 O.P.V.
with overload protection
minor scale 0/0.5/2.5/10/25/
100/250/500/1,000V d.c.
0/2.5/10/25/100/250/500/
1,000V a.c. 0p0WA/5/50/
500mA. 12 amp. d.c.
0/60/K/6 Meg./60 Mega.
1847. Poet paid.

BIOKI MODEL -760E
50,000 O.P.V.
43 ranges 0-03 to 1,200V 11.c.
0.3 to 1,200V a.c.
0-30µA/300mA.
0-3K/30 meg ohms. -10 to
+17dB.
911.97. Post 20p.

ET100114 MULTI -METER
Features a.c. current
ranger. 100,000 O.P.V.
Mirror Scale. Overload
protection.
0/00/20/ 10 / 50 / 230 / 500 /
1,000V d.c.
0/2.5/10/50/250/500/1,000%

0/10/2410µA/25/25/25OMA/
10 amp. d.c.
10 amp. s.c. 0/20K/200K /2MEG/20 MEG.
- 20 +62dB. 11240. Post 25p.

WO VTR MULTIMETER
Features a.c. current
ranges. 20,000 O.P.V.
0/05/ 2.5 / 10 / 50 / 250/500/

1,000V d.c.
0/25/10/30/250 /500/1,000N

s -c.

0/50/2A/1/10 /100niA / 1 / 10
amp. d.c.

0/100mA/1/10 amp. s.c.
0/ 5K / 50K / 300K 5MEG 50M Et:.
- 20 +62dB. 116. Post 25p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 O.P.V.
A first class versatile In -
instrument manufactured in
U.S.S.R. to the highest
standards. Ranges: 20/10/
60/250/500/1,000V d.c. 2.5/
10/50/250/500/1,000V s.c.
D.C. current 100wA/1/10/
100mA/1A. Resistance
300 ohms/3/30/30OK/3m a .
Complete with batteries,
test leads, instructions and
sturdy steel carrying caw.
OUR PRICE 1647. Poet 25p.

ROUND SCALE TYPE PENCIL TESTER
MODEL TS.68

Completely portable, simple
to use pocket sized tester.
Rang. 0/3/30/300V a.c.
and d.c. at 2,000 O.P.V.
Resistance 0.20K ohms.
ONLY 11.97, Post 13p.

LT 601 MULTI -
METER
New style 20,000
O.P.V. pocket
mull imeter. 5/25/
50/250 / 500 / 2,500V
d.c. 10/50/100/500/
1,000V a.c. 50/.1A/
250A. 6/C/6 meg ohms. -20 to
13.76. Post 20p.

+22 f113.

MODEL TH-12
20,000 O.P.V. Overload pro-
tection. Slide switch selector.
0/0-23/2 5/10 / 50/ 250/ 1.000V
d.c. 0/10/50/250/1,000V a.c.
0/50/4A/25/230mA (Le. 0/3K/
30K/300K/3 meg. -20 to
+50dB.
1447. Post 15p.

MODEL TI2400. 30,000
O.P.V. Mirror scale, overload
protection 0/0.6/3/13/60/300/
1,200V d.c. 0/6/30/120/600/
1,200V a.c. 0/30µA/6mA/
60mA/300mA/600mA. 0/8K/
80K/800K/8 meg. ohm -20 to
-63dB. 15.97. Post 15p.

MODEL PL486
20k a /V d.c. 8k /V
a.c. Mirror scale.
0.6/3/12/30 /120 / 600V
d.c. 3/20/120/600V
a.c. 50/600µA/60/
110010A. 10/100K/
1 Meg/10 Mega.

- 20 to +46dB. 16.97, Post 12p.

TEE MODEL TW-60K 46
ranges, mirror scale, 5uK/V
d.c. 5K /V a.c. D.c.: Volta
0-125, 0.23, 1-25, 2.5, 5, 10, 25, 50.
125, 250, 500, 1,000V. A.c.
Volta: 1.5, 3, 5, 10, 25, 50, 125,
250, 300. 1,000V. D.c. Current:
25, 50µA, 2.5. 5. 25, 50, 250.
500mA, 5. 10 amp. Resistance:
10K, 100K, 1 MEG, 10 MEG a.
Decibels: -20 to +81.5 dB.
03-50. Poet 17p.

MODEL
URSA
Taut band
suspension.
Overload pro-
tection.
Polarity re-
versing switch.
30,000 O.P.V.
0/0.5 / 2.5 / 15
50/250/500/1,000/2000V d.c. 0/15/50/150/
500/1,000V a.c. 0/50µA/5/50/150/500mA/
5A d.c. 0/3K/300K/3meg. 1846. Post 20p.

HIOKI MODEL 700X
100,000 O.P.V. Overload
protection. Mirror scale.
0.3/0.6/1.2/10/3/6/12/30/60/
120/300/600/1.200V d.c.
1.5/3/6/12/30/60/150/300/
600/1,200V a.c.
13/300sA/3/6/30/60/150/3000iA
6/12 amp. d.c. 2K/200K/
2 Meg/20 Meg ohm -20 to

+63.IB 113410. Post 20p.

MODEL C-7080 EN
Giant gin mirror scale.
20,000 O.P.V.
0/025/1/20/10/50/250/
1,000/5,000V d.c. 0/2.5/10
/50/250/1,000/5,000V a.c.
0/50µA/1/10/100/500mA/
10 amp. d.c. 0/2K/200K/
20 meg.
-20 to +50dB.
11845. Post 35p.

U4812 MULTIMETER
Extremely sturdy instrument
for general electrical use.
667 O.P.V.
0/0.3/10/75/30/60/150/300/
600/900V d.c. and 73mV.
0/03/1.5/7.13/30/60/150/300/
600/900V a.c.
0/300µA/10/6/15/60/150
600MA/1.5/6 amp. d.c.
0/1.5/6/15/60/130/60011A/
1-5/6 amp.a.c. 0/200 0/3k/30k 0. Accuracy
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying cane, leads and
Instructions. 1940. Post 23p.

Selected TEST EQUIPMENT
FTC -401 TRANSISTOR TESTER
Full capabilities tor mea-
suring A, B and ICO.
app. or pup. Equally adapt-
able for checking diodes.
Supplied complete with In-
structions, battery and leads.
1740. Post lop.

ModelS-100TRMULTIMETER/TRANSISTOR
TESTER. 100,000 O.P.V.
mirror scale/overload protec-
tion. 0/0.12/0-6/3/12/30/120/
600V d.c. 0/0/30/120/000V a.c.
0 / / (1000 / 12 1300mA / 12
amp. d.c. 0/10 K I MEG/100
MEG. -20 to +30(113. 0.01-2
MED. Transistor tester
measures Alpha. beta and
Ico. Complete with batteries.
instructions and leads.
11840. Post 25p.

MODEL 449A IE
CIRCUIT TRANSIS-
TOR TESTER
Checks true a.c. beta
in/out. Checks Icbo.
Checks diode. In/out.
Checks SCR, etc.

Bela HI 10-S00
LO 2--50

Icim 0-5000µA.
_20/240% a.c. ope At lo,. 117.80. Post 25P-

TE-SOD RF SIGNAL GENERATOR
Accurate wide range sig-
nal generator covering
120 kHz -500 MHz on
6 bands. Directly call
brated Variable R.F. at-
tenuator, audio output,
Xtal socket for calibra-
tion. 220/240V cc. Brand
new with instruction.. 116.
Carr. 37p. Size 1400im X
215,550 x 170mni.

MODEL L-65 PET
V.O.M.
Input impedance 10
meg ohms. 0/0.3/1.2/6/
30/120/600V d.c. 0/3/12/
60/120/600V a.c. 0/120µA
/120mA d.c.
10 meg/100meg ohms.
51547. Post 25p.

CI -6 PULSE OSCILLO-
SCOPE
For display of pulsed and
periodic waveforms In
electronic circulta.VERT.

411. AMP. Bandwidth 10MHz.
Sensitivity at 100kHz
V RMS/mm. 0.1.25:

o
* HOR. AMP. Bandwidth

500kHz. Sensitivity at
100k Hz, V RMS/Intn.

0.3-2S; Pre-set riggered sweep 1-3,000(4sec. ;
tree running 20-200,000Hz in nine ranges.
Calibrator pip . 220min x 36010,0 x
43µn m. 115.230V a.c. operation.
189. Carr paid.

TO -S PORTABLE OSCILLOSCOPE

315 tube, Y amp. Sensitivity
01V p-p/CM. Bandwidth
I -3cps-1 3MHz. Input
Imp. 2 meg 0 25pF X amp.
sensitivity 0.9V. p.p/CM.
Bandwidth 10cps-800kHz.
Input Imp. 2 meg 0 .20pF.
Time base. 3 ranges 10cps-
300k Hz. Synchronisation.

Internal/external. Illuminated scale 140nwm
X 213min x 330men. Weight 1311b. 220/
240V Ac. Supplied brand new with hand.
book. 140.00. ('are. 30p.

RUSSIAN C1-18 DOUBLE BEAM
OSCILLOSCOPE

5MHz Pass Band. Sep-
arate 1(1 and Y2
amplifier, Rectangular
Sin X 41n C.R.T. Call
brated triggered sweep
from 0-2u/sec to 100
milli -sec per cm. Free
running time base 30
Hz-IMHz. Bull( -in
time base calibrator and
amplitude calibrator.
Supplied complete with
all accessories and in true ion
187. Carr. paid.

manual.

TB -16A Transistorised
Signal Generator. 5 ran-
ges 400k Hz-30MHz. An
Inexpensive instrument
for the handyman.
Operates on 9V battery.
Wide easy to read scale.
800kHz modulation.
51iti X 3:in x 3:in.
Complete with inetnm-

tione and leads. 17.97. Post 2.3p.

TRANSISTORISED L.C.R. A.C.
MEASURING BRIDGE

A new portable
bridge offering ex-
cellent range and
accuracy at low
ost. Ranges: R.
I n -11.1 mesn
6 Ranges rE 1%.
L.1 µH -- 1 1 I

HENN VS 6 Ranges -2%. C. 10pF 1 1 1 0
n,Fd. 6 Ranges 2%. TURNS RATIO
1:1/1000-1:11100. 6 Ranges + 1%. Bridge
voltage at 1,000cps. Operated from 9V
100µA. Meter Indication. Attractive 2 tone
metal case. Sirf. 7:I/I x Sin X 215. SSG.
Poet 25p.

MODEL TE16 GRID DIP
METER
Tramistorised. Operates
as Grid Dlp, Oscillator.
Absorption Wave Meter
and Oscillating Detector.
Frequency range 440kHz-
280MHz In 6 coils. 300µA
meter. 9%, battery opera-
tion. Size 180min x gfinwni
x 40nim.
11240. Post 20p.

BELCO AF -SA SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR

Sine 18-200,000 Hz,
Square 18-50,000
Hz. Output max.
+10dB (10 K ohms)
Operation internal
batteries. Attrac-
tive 2 -tone case
71ln x Sin x 21o.
Price 517.60. Carr.
17p.

MODEL MG -100
SINE SQUARE
WAVE AUDIO
GENERATOR
Range 19-220,000
Hz. Sine Wave
19 - 100,000Hz.
Square Wave. Out-
put Sine or Square

wave ION'. P. to P. Size 180mm x flOmm x
90nun. Operation 220/240V a.c.
11740. Post 97p.

MODEL AT201
DECADE
ATTENUATOR
Frequency range
0-200kHz.
Attenuator 0-111dB.

s. 0.1dB step.
Impedance 600

Mons. Max. Input power 30.1Bm.
Size 180555 x 90mm X 33nwm.
11240. Post 37p. -TE-66 VALVE VOLTMETER

28 ranges. D.c. volts
1.5-1,500V a.c. volts
I.5 -1,500V. Resistance
up to 1,000 megohms.
200/.240V a.c. opera -
lion. Complete with
probe and Instruction/J.

90. 11740. Post 30p.
Ndilltional probes avail-
able: R.F. 12.16: H.V.
S250.

MODEL U4311 SUB -STANDARD
MULTI -RANGE VOLT AMMETER

Sensitivity 330 ohms/Volt
a.c. and .I.... Accuracy 0.3%
d.c. 1% a.c. Scale length
163nun.
0/300/750µA 1-5/3/7.3/ 13/30/
75/130/300/7505A/1.3/3/7.5
amp.d.c.0/3/7.5/15/30/75/150/

300 / 750mA / 175 / 3 / 7.5
amp. a.c. 0/75/150/300/
750mV/1.3/3/70/15/30/
75/150/300/750V d.c. 0/
730mV/15/3/7.5/15/301
75/150/300/750V a.c.
Automatic cut out. Sup

Plied complete with test leads, manual and
test esrl Mentes. 149. Post 30p.

G. W. SMITH
& CO. (RADIO) LTD.
Also see opposite page

and next two pages
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17111140
RECEIVER

4 Bands covering 330kHz-30MHz. 10'0.
Built-in Speaker 220/240V a.c. Brand new
with instructions. 115.75. Carr. 97p.

UR51A SOLID STATE COMMUNICATION
RECEIVER

4 Bands covering 530kHz-301111z. PET.
S Meter. Variable IWO for 88B, Built-in
Speaker, Bandspread, Sensitivity Control.
.2'20/290V a.c. or 12V d.c. 12iinx4jinx 71n.
Brand new with instructions. 125. Carr. 37p.

SKYWOOD CX208 COMMUNICATION
RECEIVER

Solid state. Cm erage on 3 bands 200-420
kHz and 0.55 to 30MHz. Illuminated slide
rule dial. Bandspread. Aerial tuning. BFO,
AVC, ANL, "8" meter. AM/CW/BSB. Inte.
grated speaker and phone socket. Operation
220/240V ex. or 12V d.c. Size 323 x 266 x 130
mm. Complete with instructions and circuit.
211850. Carr. 30p.

LAFAYETTE HA -600 SOLID STATE
RECEIVER

General coverage
150-400kHz, 350
kHz-30MHz. FET
front end. 2 mech.
filters, product
detector, variable
13F0, noise limi-

ter. 8 Meter, Bandspread. RF Gain. 15in x
9Iin x tif in. 18Iba 220/240V a.c. or 12V d.c.
Brand new with instructions. 860. Carr. 50p.

TRIO
9R59DS
COMMUNI-
CATION
RECEIVER
4 band cover-
ing 530kHz-
30MHz con

tinuous and electrical bandspread on
10, 15, 20, 40 and 80 metres. 8 valve
plus 7 diode circuit. 4/8 ohm output and
phone jack. SSB-CW. ANL. Variable BFO.
8 meter. Sep. bandspread dial. IF frequency
435kHz. Audio output 1.5W. Variable RF
and AF gain controls 115/230V a.c. Size
7in x 13in x 10in with instruction manual.
849-50. Carr. paid.

EMI LOUDSPEAKERS

Model 330. 13in x Bin with
single tweeter/crossover, 20-
20,000Hz. I3W RMS. Available
8 or 13 ohms. 17-25 each.
Post 37p.
Model 430. 13in x 8in with twin
tweeter/crossover. 35-13,00011z.
13W RMS. Available 8 or 13
ohms. 2142 each. Post 25p.

HONEYWELL
DIGITAL
VOLTMETER
VT.100

Can be panel or
bench mounted.
Basic meter mea-
sures 1V d.c. but
can be used to measure a wide range of a.c.
and d.c. volt, current and ohms with optional
plug in cards. Specification: Accuracy:
±0.2, ±1 digit. Resolution: lmV. Number
of digits: 3 plus fourth overrange digit.
Overrange: 100% (up to 1.999). Input
Impedance: 1000 Meg ohm. Measuring cycle:
1 per second. Adjustment: Automatic zero-
ing, full scale adjustment against an internal
reference voltage. Overload: to 100V d.c.
Input: Fully floating (3 poles). Input power:
110-230V a.c. 50/60 cycles. Overall size:
51In x 2flin x 8 Ain. AVAILABLE BRAND
NEW AND FULLY GUARANTEED.
118540. CWT. 30p.

SINCLAIR IC -12
.....-,,.,,.4.....z....,,-.0-

...,........-........
..
...1.-,..,............,..._ ,. List Price

3298
.9S.,,..

,Op uR II .Rn
PRICE .. ...0

P. & P. 10p.

SINCLAIR EQUIPMENT
Project 80 . ('--^ ^^^^
Package emElE"'__ irk # ##
offers. 0.11.11,
25(230 amplifier, stereo 80 pre -amp, PZ5
power supply. 215-95. Carr. 37p. Or with
PZ6 power supply. 118-00. Carr. 37p.
2x Z50 amplifier, stereo 60 pre -amp, P28
power supply. 22022 Carr. 37p.
Transformer for P28. 2247 extra.
Add to any of the above 24-45 for active
filter unit and 213.00 for pair of Q16 speakers.
All other Sinclair. products in stock.
2000 amp. 121-95. Carr. 37p.; 3000 amp.
12840. Carr. 37p.: Neoteric Amp. 24845.
Carr. 37p. 1012. 11-80. P. 4 P. 10p.
NEW PROJECT 605-120.97. Carr. 37p.

WHARFEDALE MID -RANGE HI-FI UNITS
As used in world famous
system. Sin dia. Impedance
9/8 ohms. High flux ceramic
magnet. 20W RMS. Brand new
1140. Carr. 97p.

SPECIAL OFFER!
GOODMANS
AXIOM 301
Hi -Fl 12in SOW twin cone full \
range speaker. 30-16,000Hz.
16,500 gauss. 8 ohm impel
ante. Brand new and boxed.
(List price 221-72). OUR \ '

PRICE 21280 each. Carr. 30p. `....,

EA.41 REVERBERATION
AMPLIFIER

Self contained,transistor-
ised, battery operated. ,---:*----_..:
Simply plug in micro-
phone, guitar, etc., and --
output into your anvil- -5-5-
fier. Volume control,
depth of reverberation control. Beautiful
walnut cabinet. 71In x 3M x41 in 15-97.
Post 15p.

SPECIAL OFFER!
ROTEL RH700

,,,411,6 STEREO
1 4) HEADPHONES" 20-20,000Hz. 8-16 ohm. (List

19.93). OUR PRICE 18-75.
-....- Post 23p.

SPECIAL OFFER!--,.
STEREO
SPEAKERS

ill I' Il :I Matched pair of stereo
Ili II

,III'
bookshelf speaker.. De-
luxe teak veneered finish.

5i Size: 141in X 9in X 711n.
8 ohms. 8W RMS.
18W peak. Complete
with DIN lead. 21245.
Carr. 30p.

HA -I0 STEREO
HEADPHONE
AMPLIFIER

I I 41) .----i e. All silicon trans-
lator amplifier oper-
ates from magnetic,

ceramic or tuner inputs with twin stereo
headphone outputs and separate volume
controls for each channel. Operates from 9V
battery. Inputs 3MU/100MU. Output 50M W.
1497. Poet 15p.

SPECIAL PURCHASE !
NEAT G30) STATIC

BALANCE PICK-UP ARMS
----.' ir-

WOO

Identical specification to NEAT Gill arm
but with two-tone chrome and black finish.
Complete with head shell, pick-up rest and
plug in phono leads. BRAND NEW -
FULLY GUARANTEED.
ONLY 1845. Post 24.

ARY-800 AP/RF
SIGNAL GENERATOR
411 transistorised, compact,
ully portable. AF eine wave

18 Hz to 220 KHz. AF
square wave 18 Ha to 100
KHz. Output sine/square
10v. P.P. RF 100 Kiln to
200 MHz. Output lv. maxi-
mum. Operation 220/240v.
AC. Complete with instruc-
tions and leads.
12945. Post 30p.

AKAI BARGAINS
SUPER MONEY
SAVING OFFERS -BUY
NOW WHILE STOCKS LAST!
ALL BRAND NEW AND
FULLY GUARANTEED
1721 Tape Rec. 278.95
X5000 Tape Rec. 299.95
GX370 Tape Rec. 2259.95
4000D Tape Deck 18140
4000138 Tape Deck 273-911
X20ID Tape Deck . 213245
X221D Tape Deck .. 1169.95
OX220D Tape Deck 1148.50
GX280D Tape Deck , .. 224940
X 1810D Tape/8 track Deck .. 8189.95
GX1900D Tape/Cass. Deck .. 217745
X20008D Tape/Caa/8 Rec. . 122840
CR81 8 track Rec. .. 28095
CR81D 8 track Rec. 88545
CR81T 8 track/Receiver 111290
CR8OSS 8 track system .. 1145.00
C850 Cassette Rec... .. 179.00
C850D Cassette Deck . 274.95

GXC40 Cassette Rec. /82-25
GXC4OD Cassette Deck .. 288-96
GXC4OT Cassette/Receiver 212895
GIX.C43D Cassette Deck .. 29545
GXC46D Cassette Deck .. /10840
GXCIIOD Cassette Deck .. 1111.15
OXCS5D Cassette Deck .. /11045
C835D Cassette Deck 259.50
AA6200 Receiver .. 274 95
AA6300 Receiver .. 18250
AA6600 Receiver .. 2109.00
AA8500 Receiver . . /17540
ADMII Microphones (Pair) 2740
Carriage 30p extra (recorders and decks 73p).

Carriage 30p extra (recorders and decks 73p).

GENUINE BARGAIN!
ROSS SP.SEC

IC' 1 )

STEREO
HEADPHONES

Impedance 4-6 ohms.
Brand new.

10-13,000Hz.

55'
Boxed and fully g'teed
(List 19.50). OUR3.', PRICE 28-50.
Post 25p./

1021 STEREO
LISTENING
STATION
For balancing and
gain selection of
loudspeakers with
additional facility
for stereo headphone
switching. 2 pin

controls, speaker on -off slide switch, stereo
headphone sockets. Bin x 4in x 291n. 12-25.
Post 15p.

MP7 MIXER PREAMPLIFIER
3 microphone in-
puts each with
individual gain
controls enabling
complete mixing

facilities. Battery operated. Olin x Sin X 31n.
Inputs MI.: 3 x 3mV 50K 2 x 3mV 600
ohm. Phono meg. 4mV 50K. Phono ceramic
100mV I meg. Output 250mV 100K.
8847. Post 20p.

TE-1038 STEREO
HEADPHONES
Low cost high perform-
ance stereo headphones.
Foam rubber ear cups.
Adjustable head -band.
'8 ohm impedance. 25-
18,00011z. With lead and
stereo jack plug. ONLY
1147. Post 12p.

NEW GARRARD
MODULES

Popular range of Garrard decks
with Shure cartridge fitted in
deluxe plinth with hinged lid.
SP23 III Module/5173-6 .. 22340
AP76 Module/M73-6 . 233.80
AP98 Module/M73-6 US.715
Zero 1008 Module/M93E 152.80

Carr. 50p extra any item.

HOSIDEN DE -088 DE -LUXE STEREO
HEADPHONES

Features unique mech-
anical 2 way units and
fitted adjustable level,
controls. 8 ohm Im-
pedance 20-20,000cpa
Complete with spring
lead & stereo jack plug
2747. Post 12p.

DOLBY SYSTEM NOISE
REDUCTION UNIT

Pal Pq

Improves the performance of cassette and
semi-professional recorders. Reduces tape hiss
by 3dB at 600Hz. 6dB at 1200Hz and 10dB
for all frequencies above 300011z. Controls for
input levels and noise reduction on record and
replay. 2 meters for Dolby level. OR tape
monitoring. Frequency response: 20Hz to
MHz ldB l9kHz -33dB. Size 151in x
flin x 3j in. A., 200/230V.
OUR 132.50PRICE Carr. 30p.

HOSIDEN DHO-28 STEREO HEADPHONES
Wonderful value
and excellent per-
formance combined.
Adjustable head-
band. 8 ohm im-
pedance. 20-12,000
cps. Complete with
lead and plug.
ONLY 12.67.
Pont 12p.

TAPE
CASSETTES

Top
quality
Hi-FI

Low Noise
in Library

GUM
C60 3 for 759. 10 for ES S5
C90 3 for 81.06 10 for 13.110
CI20 3 for 1146 10 for 14.80

Tape Head Cleaner SOp each.
Post 10p extra.

SPECIAL PURCHASE! LEAH MINI -
SANDWICH
SPEAKERS
Brand new and fully
guaranteed. 8W, 8
ohm. Teak finish.
(Rec. list 259 30 pr.)
OUR PRICE 139.150 pr.
Carr. 21.00.

TRANSISTORISED FM TUNER *
6 TRANSISTOR
HIGH QUALITY
TUNER, SIZE
ONLY bin X 4in X
olio. 3 I.F. stages.
Double tuned dis-
criminator. Ample
output to teed most

amplifiers. Operates on 9V battery. Coverage
88-108MHz. Ready built ready for use. Fan-
tastic value for money. 5847. Post 12p.
Stereo multiplex adaptors 8447.

TM 1018 DE -LUXE
MONO HIGH IMPE-
DANCE HEADSET
Sensitive, soft earpade,
adjustable headband.
Magnetic, impedance
2,600 ohms.
8147. Po5t 13p.

G. W. SMITH
& CO. (RADIO) LTD.

Also see previous pages
and opposite page
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FANTASTIC OFFER!
NIKKO
TRM50
STEREO
AMPLIFIER
17+17W ems. stereo amplifier with inputs for Magnetic and
Crystal phono, Tuner, Tape, Aux and Tape Monitor. Outputs for
two pain of stereo speakers and tape. Stereo headphone socket.
Full range of controls Including loudness control, scratch filter,
etc. Sine 13in x 91 in X 311n.
17orieatable oNsr-Inalted stocks!

List price 259.30
OITR PRICE

23995
Carriage 30p

OUR
PRICE

NIKKO TRM 50
SYSTEM

NIKKO TAMS° 17+
17W rots stereo
amplifier. MR MP60,
plinth and cover,
Goldring 6800 cart-
ridge, pair of Linton 2
speakers and all leads.

/10+90 Carr. and
Ins. £1.4

OUR
PRICE

LEAK DELTA 30
SYSTEM

Leak Delta 30 stereo
amplifier, Goldring
GL73, plinth. cover
and G800 cartridge.
Pair of Leak 130
speakers and all
leads.

L122.50 Carr. and
Ins. 1.30

TELETON SAH206B
SYSTEM

Teleton SAQ206B 8+8W
amplifier, BOR MP60,
plinth and cover,
Goldring 0800
cartridge, pair of '':-....,4 ----
Apollo speakers
and &Meads. ' --"--...---7
OUR f.54.40PRICE ~,and
Amplifier only, 02245. Carr. 30p, Ins. 61 50

SUPER BARGAIN!
8 -TRACK CAR STEREO

TAPE PLAYER

Tone, volume and balance controls. Track
selector. Complete with matched pair of
stereo speakers, connections and fittings.

ONLY EI595 Post 30p

HOMER INTERCOMS
Ideal for home,
office, stores, fac-
tories, etc. Supplied
complete with bat-
teries, cable and
free Instructions.

2 Station, 12.97, 3 Station 16.25, Post 131'
4 Station 26-62. Post 17p.

BH.001 HEAD
SET AND BOOM

MICROPHONE

Moving coil. Ideal for
language teaching, com-
munications. Headphone
imp. 16 ohms. Micro-
phone imp. 200 ohms.
*1142. Poet 15p.

WHARFEDALE
LINTON SYSTEM

OUR
PRICE

Wharfedale Linton
Amplifier, Linton
Turntable, pair of
Linton 2 speakers and
all leads.

1105 Ins.
Carr. and

£1^_3

AMSTRAD 8000 II
SYSTEM

Amstrad 8000 II 7+7W
amplifier. BSR MP60, plinth
and cover, Ooldring
0800 cartridge, pair GO"-
of Apollo speakers
and all leads.

OUR
PRICE E45.50
-Amplifier only. £1450. Cal r. 30p

Lam and
Ins. £1

TELETON CRIOTAG42
SYSTEM

Teleton AM/FM 4+4W
stereo tuner amplifier,
Garrard 2023 T/C, plinth
and cover, stereo
cartridge, pair ofmatehine
speakers and all
leads.

OUR
PRICE E35.50 arr. and

£I

MW/LW
CAR RADIO
Fully transistorised, dual waveband. Size
Olin X 41in X 2in. 12V (1.c. Neg. or poe. earth.
Complete with fixing kit, speaker and leads.

ONLY 1740 Post 20p

B.S.R. TD8S 8 -TRACK

STEREO TAPE PLAYER DECK
Integrated preanips (output 123m%) to feed
into any stereo amplifier. Automatic and
manual programme selector. 4 pole syn-
chronous motor. 210/240V a c.
OUR PRICE L16.25Carr. 37p.

CREDIT TERMS FOR CALLERS
ACCESS 8, BARCLAYCARD

WELCOME

11/-RIONPAWAT
SAVE UP TO
33JS% OR MORE

SEND S.A.E. FOR FULL

DISCOUNT PRICE LISTS

AND PACKAGE OFFERS!

SAVE fit's
PHILIPS GA308
TRANSCRIPTION
TURNTABLE
2 speeds 33S and
45 r.p.m. Light-
weight tubular
counterbalanced
arm. Belt driven
low speed syn-
chronous motor.
Viscous damped
pick-up lift/
lower device.
Complete with
teak plinth and hinged cover.
GA308 less cartridge (list £36.55)
OUR PRICE £24-50. Post 50p.
GA308 PU with GP400 stereo
magnetic cartridge (list £47.65)
OUR PRICE £2995. Post 50p.
LIMITED NUMBER ONLY!

LEAK
BARGAINS!

EMPIWIEVIE
IWASIAti

LIMITED OFFER !
ALL STOCKS BRAND NEW

AND GUARANTEED
Delta 30 .. .. £45.95
Delta 70 .. .. £55.95
Delta FM .. £55.95
Delta AM/FM £67.95
Delta 75 .. . £125.00
Leak 150 pair .. £37.50
Leak 250 pair .. £47.95
Leak 600 each .. £33.95
Post 50p extra each item.

ROTEL BARGAINS !
ALL BRAND NEW AND GUARANTEED

RA2 0 Amp.
RA310 Amp.
RA610 Amp. ..
RXI50 Receiver ..
RX200 Receiver ..
RX400 Receiver .. .

Post 50p extra any item.

£23.35
£35.95
£4825
£4895
£6095
£70.95

EAGLE TSA.150 STEREO
AMPLIFIER

Housed in attractive Teak cabinet.
7.5+7-5 watts rms. Switched inputs
for Mag. Cer. tape, tuner, bass,
treble, volume, balance controls.
Headphone socket. Output for main
or remote speakers. List price £29.60.

OUR PRICE £16.50.
Carr. and Ins. 50p.

RECORD DECKS
(Post 300
138R McDONALD
C129 Mono 68 .60
C137 28.35
MP60 29.75
610 212.65
810 63125
210/TPD3 6875
MP60/0800 612 96
31P60/TPD1 61605
MP60/TPD1/

0800 £19 50
MP60/TPD2 114.35
610/TPD1 018.95
510/TPD1 61795
HT 70 61399
HT70/0800 217.25
HT70/TPD1 62035
HT70/TPD1

0800 223.90
810 Plinth/

Cover 6925
CONNOISSEUR
BD1 Kit 61090
BD1 Chassis 213.60
BD1/SAU2/

Plinth/C 63340
BD2/SAU2/

Chassis 12545
BD2/SA172/

Plinth/C 133.85
GARRARD
2025 T/C

Stereo 28.50
40B Stereo 29.25
81'25 III 110 25
81'25111/

M75-6 61695
SP25 III Module/

M75.6 123 60
81.63B 018 76
AP76 217-95
AP76 Module/

M75-6 233 80
SL72B 221.95
SL93B 232 25
401 62695
ZERO 100A 23915
ZERO 1008 23696
ZERO 1000

Mod/M93-F. 15960
AP96 Module/

M75.6 2311.75
GOODMAN3
TD100 Teak 165-95 WHARFEDALE
TD100 White 258.25 Liston 026.95

PLINTHS AND COVERS
(Post 50p)

Budget 51'25, etc.
Budget SP25 Play on
Budget AP76/Zero 1008
Budget B.S.R.
FOIE 2000 System

GOLDRING
GL69/2
(1L72
01.72/P
Plinth 69/72
LID 72
GL75
GL75P
Plinth 73
LID 75
099
GL85P/C
LID 85
GIO1P/C

218.60
62996
22740

17'02
23.26

126.95
WSW
2715
£3.60

21915
2.56.96

24.95
220.60

LEAK
Delta 652.50

MICRO-SETHI
MR111 62960
MR111 Plinth

and Cover 1960

PHILIPS
0A103 216.96
0A160 Teak 22740
GA308 Teak 62460
(1A308

P.U. Teak 229.95
0.4212 65876

PIONEER
PL12D
PL15C
PLA35
PL50
PL41D
PL61

134-60
051.36

45
2111U246
2118.60
2119-96

THORENS
TD125 II 6.66.60
TD125AB II 299.95
TX25 211.95
TD160C 25696
TD150 228.95
TD150A II 68696
TD150AB II 239.95
TD150 Plinth 23-80
TX11 2360

£3 20
14-80
£450
23.24

234-50

RECORD DECK PACKAGES (Post 301')

Decks supplied with
stereo cartridge
ready wired in
plinth with cover.
GARRARD
2025TC/9TAHCD
SP25 III/9TAHCD
SP25 III/0800
SP25 III/M75-6
SP25 II1/M44-7
81'25 III/M44-E
SP25 III/af 35E
AP76/0800
AP76/M75-6
AP76/M55E
AP76/M75EJ
AP76/0800E
AP76/M44E
AP76/M75ED
B.S.R. McDONALD
MP60/01800
MP60/144-7
kiP60/M44-E
OOLDRING
01.72/G800
01.75/G000
(11,75/0800E

212 75
115-95
218.50
118-50
219-75
120-95
222 40
127-95
2.30-25
23050
232.50
230-75
230.50
£38 95

117 50
219 50
120 24

244.50
239 50
042-60

G.W.SMITH&CO(Radio)LTD
10 TOTTENHAM CT. RD. LONDON. W.1
2 TOTTENHAM CT. RD. LONDON, W.1
2571258 TOTTENHAM CT. RD. LONDON, W.1
3 LISLE STREET. LONDON, W.C.2

Personal Callers Welcome -Ail Branches Open 9-6 Mort to Sat. 34 LISLE STREET, LONDON, W.C.2
311 EDGWARE ROAD, LONDON, W.2

Tel 01-637 2232
Tel' 01-636 3715
Tel. 01-580 0670
Tel 01-437 8204
Tel 01-437 9155
Tel 01.262 0387

all Mrl orars to -
In 12. Paddinown Grew.

ondon. W.2
Tor 01-262 6662
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g A FAST EASY
WAY TO LEARN BASIC
RADIO & ELECTRONICS

Now

Build as you learn with the exciting
new TECHNATRON Outfit! No mathe-
matics. No soldering-you learn the
practical way.

Learn basic Radio and Electronics at home-the fast, modern way.
Give yourself essential technical "know-how"-like reading circuits,
assembling standard components, experimenting, building-quickly and
without effort, and enjoy every moment. B.I.E.T.'s simplified study
method and the remarkable TECHNATRON Self -Build Outfit take the
mystery out of the subject, making learning easy and interesting.

Even if you don't know the first thing about Radio now,
you'll build your own Radio set within a month or so!

... and what's more, you will
understand exactly what you are
doing. The TECHNATRON
Outfit contains everything you
need, from tools to transistors-
even a versatile' Multimeter which
we teach you to use. All you need
give is a little of your spare time
and the surprisingly low fee,
payable monthly if you wish.
And the equipment remains yours,
so you can use it again and again.

You LEARN-but it's as
fascinating as a hobby.
Among many other interesting
experiments, the Radio set you
build-and it's a good one-is
really a bonus. This is first and
last a teaching course, but the
training is as fascinating as any
hobby and it could be the spring-
board for a career in Radio and
Electronics.

FREE
BRITISH INSTITUTE

OF ENGINEERING

TECHNOLOGY
Dept. BPEI2, ALDERMASTON COURT, READING RG7 4PF

A 14 -year -old could understand
and benefit from this ciaurse-but
it teaches the real thing. The
easy to understand, practical
projects-from a burglar -alarm to
a sophisticated Radio set-help
you master basic Radio and Elec-
tronics-even if you are a "non-
technical" type. And, if you
want to make it a career, B.I.E.T.
has a fine range of courses up to
City and Guilds standards.

Specialist Booklet
If you wish to make a career in
Electronics, send for your FREE
copy of "NEW OPPORTUNI-
TIES". This brand new booklet
-just out-tells you all about
TECHNATRON and B.I.E.T.'s
full range of courses.

Act,dited by the ('otteleil Jot the A erreditatioh of Correepohttenee

NAME
(BLOCK CAPITALS)

ADDRESS

ll

I SUBJECT OF INTEREST

L NM ..... MIS MIN INIII II=1 11.01

Are you alright
for Jacks?

Ask for Rendar Jack plugs and sockets at your local
stockist. They come in a wide variety of configurations,
and in cases of difficulty can be ordered DIRECT from
the Rendar factory.

Standard, mini and sub -miniature sizes ... plugs in both
screened and unscreened versions .. . socket bodies in high melting
point thermoplastic ... several unique features (some protected by UK
and US Patents) ... Post Office and NATO specifications.
If you want to Study all the facts and figures, all the ingenious con-
struction details, send for the Rendar Electronic Components Catalogue
of technical data sheets covering their entire range of products.
The cost of the catalogue is 25p, including P Fr P, and it's money very
well spent I

RENDAR'
Rendar Instruments Ltd., Victoria Road
Burgess Hill, Sussex. Tel. Burgess Hill 2642-4
Cables: Rendar, Burgess Hill

SOUND BARGAINS

BATTERY
CHECK

INS) TOR

GIANT POWER WAVEBAND

COMMUNICATIONS RECEIVER

WITN 3 in 1 AC DC POWER SUPPLY SYSTEM

MAINS/BATTERY plus BUILT-IN BATTERY BOOSTER

OUR PRICE
+40p P. & P. £10e50
No less than 3 VHF BANDS.
Picks up Aircraft Transmission..

Pop Pirates, Taxis, Ambulances, Local
Radio, Continental and all BBC, VHF Stations plus

Public Service Transmissions we are not allowed to
mention: Even TV sound in certain . PLUS A SPECIAL

WIATHERBAND. Frequency ranges: MW340-1600kHz. F'2.1,1910SMHz,
Airband 108.143 MHz, VHF 145-175 MHz, 23 semiconductors - 12 tram
tistors. 11 diodes and thermistors. Automatic frequency contro1.31in
telescopic aerial. Runs off mains a.c. '290/250V or off 4 Ull batteries, or

use re -chargeable nickel alkali cell. Finished in strong leather grained case with
carrying handle. Approx. size 101 in xfilin . 32in. Written guarantee. Special
magnetic ear -piece for personal listening, dry batteries tree. HURRY! Limited
quantity only from Sonic Sound.

PRICE £2895
+50p P. & P.

Tune into the world with this amazing
communications receiver. A truly exceptional
unit In performance and looks-leatherette
with Stainless steel trim. Looks good any

where. Use either as a portable
with standard batteries or plug it
directly Into 220-240V domestic
mains supply. 14 transistors;
9 diode.; 1 thermistor. Internal
ferrite rod antenna plus telescopic
aerial. Separate tone, volume and
tuning controls with push-button
selectors for the 8 WAVEBANDS.
Complete with HI -Fl earphone for
personal listening. Frequency
ranges: Long wave 150.350 kHz.

Medium 353-1805 kHz. Marine 1.13-45 MHz.
Short Wave 12-24 MR.. FM/VHP 88-108
MHz. Aircraft 108.135 Mils. PUBLIC
SERVICE BANDS 135.174 MHz. Fully
guaranteed. N.B. The Ministry of Post

Mee cations has pointed out that a licence (not generally available to the public)
is re aired for reception of transmissions by Fire Brigade, Aircraft, Shipping, etc.

8
WAVEBANDS

tel WORLD
MAP a TIM

IONE MK

aSONIC SOUND (Dept. PER), 372 EDGWARE ROAD
LONDON, W.2. Tel. 01-723 0094

AUDIO LTD. Callers welcome Mon. to Sat. 9 a m.-13 p.m.

®O
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Heath (Gloucester) Limited, Gloucester GL2 6EE.

at these prices you can afford
instruments for your test bench

Portable VVM
£13.80

Decade resistance box
£14.80

Power supply
£9.80

Kit prices quoted

The Heath range of low-cost testers and
instruments in kit form fulfils the many
and varied requirements of the
practical hobbyist, the engineer
and others engaged in a wide
range of electronic activities.

under
£5

Transistor/diode R and C
checker substitution boxes
£3.90 £4.80 and £3.90

R.F. probe
£3.50

No deposit
terms up to

£30
Budget plans
also available

Portable transistor
tester
£13.80

Decade capacitance box
£9.80

Signals tracer
£13.80

Please send me a FREE Heathkit catalogue

free catalogue I
Our jumbo sized Heathkit catalogue I Name

is full of good things. Stereo
amplifiers, tuner amplifiers,' Address

tuners, loudspeakers and
audio accessories, electronic I

calculator, metal detectors,

.,
shortwave receivers, I

it intercoms ... even a

P

# Heath (Gloucester) Limited, Department PE /2/73
I

#
powerful battery charger kit. I

Gloucester GL2 6EE. Telephone 0452 29451
-

im

Schlumbergeri(Mail order prices and specifications subject to change without notice)
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SCORE I.

for fast,easv
reliable soldering
Ersin Multicore Solder contains 5 cores
of non -corrosive flux, instantly cleaning
heavily oxidised surfaces. No extra flux
is required.

IDEAL FOR HOME
CONSTRUCTORS

keticaleg!"
Size 1 cartons all at 25p each
in 40 60, 60/40,
or Savbit alloys in 7 gauges.

EASY -TO -USE
DISPENSERS if

Size 5
(Savbit) 18swg,
18p (illustrated)

Size 19A
(60/40 alloy)
18swg. 18p

Size 15
(60;40 alloy)
22swg. 22p

t..,xxww b....1,

BIB WIRE STRIPPER AND CUTTER
Model 3A. Strips insulation
from cable or flex without
nicking wire.4 different
settings, 4&6BAspanner ends,
ground cutting edges Price 32p.

'Ai/ Also available,
NEW de luxe Model 8. Price 58p.

From Electrical and Hardware Shops. If unobtainable, write to:
Multicore Solders Ltd., Hemel Hempstead, Herts.

ELECTROKIT
Now available from one company are complete kits for
many of the articles published in the Electronics, Radio
and TV Journals. Examples of our range are:
SCORPIO IGNITION SYSTEMS (P.E. Nov. 1971),
£10.50. This kit includes all the parts for the assembly of
this popular and reliable system. The hardware and
instruction data are included.
ELECTRONIC PIANO (P.E. Sept. 1972). We can
supply the various sections for this article in kit form.
Power supply, price E650. Preamp and Tremolo L320.
Main Amplifier (less speakers) £3.30. 13 Pitch boards £39.50
(less inductors).
DRILL SPEED CONTROLLER (E.E. Aug. 1972). Kit
consists of resistors, rectifiers, thyristor and tag board as
specified in the article, price L1-05. Kit with M.K. box,
plate and switch, price L2.05.
LIGHT DIMMER. Kit contains all parts including circuit
and construction data, 480 watts, fully suppressed, price
£265.
We shall also be offering kits for most articles published
in the P.E. and other popular electronics magazines and
will be pleased to quote prices.
All kits sent Post FREE.
Send for details of all other kits available (please enclose
S.A.E.).

ELECTROKIT
12 Lauderdale Road, London, W.9

Telephone 01-286 0011

U.H.F. TV AERIALS
SUITABLE FOR COLOUR 88 MONO-

CHROME RECEPTION
All U.H.F. aerials
now fitted with
tilting bracket and 4
element reflector.

LOFT MOUNTING
ARRAYS
7 element [1.25. 11 element
[2.75. 14 element [3.25.
18 element [3.75.

WALL MOUNTING c/w WALL ARM
AND BRACKET. 7 element [3.25. 11 element
[3.75. 14 element [4.25. 18 element [4.75.
CHIMNEY MOUNTING ARRAYS c/w
MAST AND LASHING KIT. 7 element [4.
11 element [4.50. 14 element [475. 18
element [5.15.
MAST MOUNTING arrays only 7 element
/2.25. II element [2.75. 14 element [3.25.
18 element [175. Complete assembly
structions with every aerial. LOW LOSS
coaxial cable 9p yd.
KING TELEBOOSTERS from [3.75. LABGEAR
all band V.H.F.-U.H.F.-F.M. radio mains
operated pre -amps [7.50. State clearly channel
number required on all orders. P. 8 P. all
aerials 50p accs. 15p. C.W.O. min. C.O.D.
charge 25p.

BBC -ITV -FM AERIALS
BBC (band I) Wall S/D [2. LOFT inverted
'T' [1.25. EXTERNAL 'H' array only [3.
ITV (band 3) 5 element loft array [1.50.
7 element [3. COMBINED BBC -ITV left
1 +5 [2.75. I +7 [3.50. WALL AND
CHIMNEY UNITS ALSO AVAILABLE.
Pre -amps from E3.75.
COMBINED U.H.F.-V.H.F. aerials I +5 +9 [4.
1+5+14 [4.50. 1+7+14 [5. F.M. RADIO
loft S/D [I. 3 element E3.2.5. 4 element [3.50.
Standard coaxial plugs 9p. Coaxial cable 5p yd.
Outlet box 30p. P. & P. all aerials 50p, accs. 30p.
C.W.O. min. C.O.D. charge 25p. Send Sp for
fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS
40-41 Monarch Parade, London Rd.

Mitcham, Surrey
Telephone 01-648 4884

Vary the strength
of your lighting with a

It itTig ITCH

The DIMMASWITCH is an attractive and effic-
ient dimmer unit which fits in place of the normal
light switch and is connected up in exactly the
same way. The white mounting plate of the
DIMMASWITCH matches modern electric fit-
tings. Two models are available, with the bright
chrome knob controlling up to 300 w or 600 w
of all lights except fluorescents at mains voltages
from 200-250 v, 50Hz. The DIMMASWITCH has
built-in radio interference suppression:

600 Watt L3:20. Kit Form L2:70
300 Watt- E2:70. Kit Form E2:20

All plus !Op post and packing.
Please send C.W.O. to:- -

DEXTER & COMPANY
1 ULVER HOUSE, 19 KING STREET
CHESTER CH1 2AH Tel. 0244-25883

As supplied to H.M. Government Departments

VIROSTRIP

Available from your Local Retailer

0-1 and 0.15 pitch Vero Strip is
suitable for all applications where
Tag Boards can be used.

VERO ELECTRONICS LTD.
INDUSTRIAL ESTATE
CHANDLERS FORD HANTS.
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ALMOST UNBELIEVABLE! Think of the year 1984 and
what might be produced then-now get the fantastic ASTRAD
17 and SEE for yourself that the incredible Russians have
done it all NOW! It's the radio perfectionist's dream
come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! It will probably make your present radio seem
like a "crystal set"! Complete with optional battery eliminator
for both battery and mains use! Were almost giving them away
at only C20.75-a mere fraction of even today's Russian miracle
price! We challenge you to compare performance and value
with that of L80 radios! 'Test 7 days, we'll refund instantly
if you are not astounded! Elegant black & chrome finish
facia, set in fabulous Cabinet built case-constructed of
fine Russian hardwood in beautiful Teak V finish-

s vibration, ensures purer & sweeter tone than ever!
Volume controlled from a whisper to a roar that would fill a hall!
Mtilt wider band spread, for absolute "pin -point" station
selection! Plus "MAGIC EYE" tuning level indi for
ultra perfect tuning sensitivity! Yes, the Russians have sur-
passed themselves, proving again their fantastic ability in the field Of
electronics and brilliantly reflecting their advanced micro -circuitry
techniques in the field of spaceship and satellite communications
Yes, EVERY WAVEBAND instantly at your fingertips including
Standard Long, Medium, Short and Ultra Short Waves
to cover the four corners of the earth 14 hours a day in-
cluding all normal transmissions. VHF, AM, FM, MW,
LW, USW, plus local & new stations not yet operational,
and messages from all over the world! Expensive TURRET
TUNER side control waveband selection unit (as used on ex-
pensive T.V.'s!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output!
ON/OFF volume and separate Treble and Bass tone controls for utter
perfection of reproduction and tone! Press -button dial illu-
mination! Take it anywhere-runs economically on standard
batteries (obtainable everywhere) or direct through battery
eliminator from 220/240v AC mains supply. Internal ferrite rod
aerial plus built-in "rotatable" telescopic aerial extending to
39ins approx. It's also a fabulous CAR RADIO. Can also
be used through extension amplifier, tape recorder or public address system. SIZE 14ins x
10fins x 4fins overall approx. Magnificently designed, made to give years of perfect service. (U.K. service
facilities & spares available for years & years to come, if ever necessary!). With WRITTEN GUARANTEE
manual with simple operating instructions & circuit diagram. ONLY E20-75 (with mains/battery eliminator
L1.48 extra) BOX, POST, ETC. 50p. 'BUT WAIT, for only 55p extra you get the sensational
"COMPUTERISED" WORLD TUNING GUIDE (It enables you to time, pinpoint & get transmissions
the whole world over-even a child can do it in a flash-it even lets you know when to tune into the
U.K. when abroad. NO GUESSING! NO MESSING!) PLUS Standard 'longlife' batteries PLUS
ultra sensitive earphone for personal listening. (Sorry-We cannot change these new radios for
any earlier model purchased.) HURRY! Send today and test 7 days-refund if not delighted. Or call.

.014 THE FAB LOUS\
WW190" ASTRAD*opo ASTRAD 17
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STANDARD LONG and MEDIUM 11111

PJ 5 SHORT WAIIEBANDS/1
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(V.H.E 9111 tr)

piT404E2075 Ert50p
MAINSAEIATTERY
ELIMINATOR £1.48 extra

CAVEn015 NOW.
Bos SON STATE
Nov

BATTERY/MAINS AC

Combined

V.H.F AMIFM
RADIO and
CASSETTE

TAPE RECORDER
& PLAYER

WITH REMOTE
CONTROL MICROPHONE

This equipments gat

EVERYTHING'

unirMIED
RECO..""" f,44

°If fiall:7RIGE5
Shopertunities "thunder" ahead with an offer that's FANTASTIC (ev n

by our standards!). We've snapped up 500 magnificent machines. Late t
ion in the world of sound! First-class makers! Fabulous VHF, AM/

FM Radio AND Cassette Tape Recorder & Player combined & it al o
runs off standard batteries or mains. (Simply plug in the 220/240V AC line
cord.) Record and play back anything, anywhere! Even tape direct from the
Radio as you listen! RECOMMENDED RETAIL PRICE GENUINELY
L441 WE OFFER AT ALMOST HALF PRICE! Wonderful features:
* Press -button Keyboard Control Panel or latest MASTER SWITCH
CONTROL! * "MAGIC EYE" Visual Battery check/recording level
indicator or built-in automatic Leveller! * Separate ON/OFF and
HI -LO volume controls! * Heavy duty built-in speaker! * Earphone
(for personal listening or "monitoring") and extension speaker sockets!
* Remote control microphone! * Built-in swivel telescopic extension
aerial (24in approx.)! Magnificently made case with carry handle.
(DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or 120 -minute
Cassette Tapes obtainable everywhere. AND the amazing built-in full
circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible station
selection. Unique rotating Station Selector Dial-get all local city and regional
stations in every part of the country plus B.B.C. National, VHF. Picks up dozens
of foreign stations. Fabulous in your car! You could pay L E C's more for a
Car Radio or Car Cassette player ALONE! £23.75, CARR. ETC. 35p. Com-
plete with simple i ions remote control microphone with on/off
switch and microphone stand. WITH WRITTEN GUARANTEE. Send
today or call at either store. Send & test 7 days, refund if not delighted. Or call.
BONUS OFFER; Batteries and Cassette Tape 25p extra if required.

*COMPARE
ITS PERFORMANC

with -£80
RADIOS!

NO MORE
GUESSVVORK-INSTANT

DATA
at your fingertips_enables

vou to TUNE
INA FLASH

to
transmissions

the world
over!

VAVE11448!RfasiEffa
fgo/PAIEw AC/DC BATTERY/MAINS

eaegggetteTAPE
RECORDER
&PLAYER
With remote

control

microphone.

-11111114,

FIRST

CLASS

MAKERS

WE COULD
CHARGE UP10

£26'97!

Jeff
124

POST ETC.
31p

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de -luxe portable BATTERY/MAINS tape recorder and player-and incredible
Shopertunities bring it to you for ONLY (12.49! Due to our cut price we
cannot name first-class makers-but rest assured you're getting one of the BEST I
Expensive"PIANO KEYBOARD" CONTROL PANEL (or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROL. No
fiddling with awkward tape and reels, just "slap -in" a cassette and off you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere).
Amazing performance ensures perfect tapings and superb reproduction! Remote
control microphone. Rapid Rewind! Fast forward! Beautiful tone from a
whisper to a roar! Completely self contained-record anywhere, indoors or
out! Runs on standard batteries AND 220/240V AC mains. Separate
jacks for remote control microphone, etc. Size 9Sin Sin 21in approx.
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and
full instructions. ONLY E12.49 post, etc., 31p. * Refund if you don't agree
we could charge up to E26.97! BONUS OFFER (one per customer)-
Cassette tape, set of standard batteries AND microphone stand all for
SOp extra, if required. Send & test 7 days; refund if not delighted. Or call.

F1M 1111 MOM ,=11110 Ma= 111. M1=1 fiMif

rder by post to Uxbridge Road address or call at either store.
Bargains galore at both scores.-(COMMERCIAL TRAVELLERS PLEASE

I NOTE Mercndhaising office at Holborn Store.)
wee sm. es= es=

Dept. PE/25, 164 UXBRIDGE RD. (facing Shepherds Bush Green),
LONDON WI2 BAQ. (Thurs. I, Fri. 7). Also at 37/39 HIGH
HOLBORN (opposite Chancery Lane), LONDON, W.C.I. (Thurs.
7 p.m.) BOTH OPEN MON. TO SAT. 9 A.M. TILL 6 P.M.SHOPERTUNITIES LTD.
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THE FABULOUSLY SUCCESSFUL
VISCOUNT III AUDIO £52 complete

14 14 watts r.m.s. 40Hz to 40kHz 3dB. Total distortion at 10 watts
at IkHz -0.1%.

This is real value for money! We have designed 2 systems and the heart of them
all is the Viscount III amplifier. A unit of great eye appeal with teak finished cabinet.
FET's (Field effect transistors) are incorporated on the input stages, just like top
priced units. FET's give you more of the signal you want and almost none of the
hiss you don't. Both units have output sockets for headphones and tape recorder.
Filters and tone controls give a wide range of bass and treble adjustment.

For both systems we have chosen the famous Garrard SP25 Mk. III deck,
with fitted magnetic cartridge, which comes complete with simulated teak plinth and
tinted acrylic cover.

The exclusive Duo loudspeaker systems are incomparable for quality within their
price range. Large speakers in extremely substantial cabinets. There's a choice of
the Duo 11's for the smaller room or the big Duo I I I's for real bass response.
SPEAKERS
Duo Type I I Size approx. I7in. !Olin. 61in. Drive unit I 3in. 8in. with parasitic tweeter.
Max power 10 watts, 8 ohms. Simulated Teak cabinet.
L14 pair -F- L3 p & p.
Duo Type III Size approx. 234in. I I lin. 94in. Drive unit 131in. with H.F. speaker.
Max power 20 watts 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer cabinet.
L32 pair + 0 p & p.
SPECIFICATION R101
14 watts per channel into 3 to 4 ohms (suitable 3-ISohms). Total distortion IOW
I kHz 0. 1%. P.U.I. (for ceramic cartridges) I 5OrriV into 3 Meg. P.U.2. (for magnetic cartridges)
4mV !kHz into 47K equalised within + IdB R.I.A.A. Radio 150mV into 220K. (Sensi-
tivities given at full power.) Tape out facilities: headphone socket, power out 250mW
per channel. Tone controls and filter characteristics. Bass: + 12dB to -17dB n 60Hz.
Bass filter: 6dB per octave cut. Treble control: treble +12dB to -12dB 0 I 5kHz.
Treble filter: 12dB per octave. Signal-to-noise ratio: (all controls at max) - P.U.I. and
radio -65dB, P.U.2 -58dB. Cross talk better than -35dB on all inputs. Overload
characteristics better than 26dB on all inputs. Size approx. 131 in. 9in. 3fin.
Send S.A.E. for fully illustrated brochure.
12 MONTHS' WRITTEN GUARANTEE. British made.
S.A.E. for illustrated leaflet.

-ONLY FROM US

PRICES: SYSTEM I

Viscount III R 101 amplifier
2 x Duo Type II speakers L14.00 +L2 p&p
Garrard SP25 Mk. Ill with
MAG. cartridge plinth and
cover

L22 00+90p p&p

L23.00 +[1.50 p&p

Total 059.00

Available complete for only LS2
0.50 p & p

PRICES: SYSTEM 2
Viscount R 101 amplifier
2 > Duo Type I11 speakers L32-00+0 p&p
G d SP25 Mk. Ill with
MAG. cartridge plinth and
GOV..

L22 -00+90p p&p

L23.00+ LI-SO p&p

Total L77.00

Available complete for L69 4 L4 p & p

Times of opening:
Acton Mon. -Sat. 9.30-5. Closed all day Wed.

Edgware Rd.-Mon.-Sat. 9.30-5. Closed all day Thurs.
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MUSIC MAKERS
UNISOUND FOR THE NEW SOUND

The whole system is complete including superb cabinets in simulated teak just simply screw

AT £25
together the components and you save pounds!
Amplifier is based on the famous Mullard Unilex system. Garrard 2025TC turntable com-

plete with stereo ceramic cartridge, teak simulated plinth and tinted acrylic cover. Plus

the big I3in. < 8in. EMI Twin -cone speakers ready for mounting in their elegant cabinets,

which simply need screwing and gluing together. All glue and screws supplied.
Easy to follow step-by-step instructions guide you quickly and effortlessly to taking the

wraps off truly realistic stereo sound.
[25 complete plus L280 p. & p. Diamond Stylus [1.25 extra.
Power output: 4 watts per channel into 8 ohms. Inputs: 120 mV (for ceramic cartridges).

Stereo headphones with adaptor L4.00.
UNISOUND MODULES ONLY 6595
If you prefer, you can buy the three modules-pre-amplifier
power supply/dual power amplifier, and control panel-by
themselves for only 86.95. P. & P. 50p extra.
No soldering, just simply screw together with screwdriver
supplied. Their overall specification is the same as shown for the
complete Unisound console, using the high efficient I.C. mono-
lithic power chips to ensure very low distortion at all power
levels, correct operation in all ambient temperatures, full power
over the audio spectrum.

AN 1:1 Q 121 EXCLUSIVE DESIGN

IVNATURAL' ONLY FROM
THE PULLMAN PB CAR RADIO KIT

R
Avart from the output stage, which is an integrated circuit, the only other electronic
ccmponents that need soldering are some capacitors, resistors, etc. The kit includes a
pre -built RF tuner unit, and fully modulised IF stages which are pre -aligned before
despatch. As well as electronic components, this kit also contains 2 diamond -spun
aluminium knobs, elegant matching front panel, dial, washers, screws and wire.

The Tourist PB is suitable for 12 volt working on both negative and positive earth
vehicles. It covers the full medium and long wave bands. Four push -buttons for medium
wave, one for long wave. It is permeability tuned and sturdily constructed. Output is a
fell 2.5 watts into an 8 ohm speaker. But the Tourist PB will operate into any loud-
speaker from 8 to IS ohms. Power consumption is less than I amp.
The Tourist PB can be mounted in any standard size dash panel and it has an illuminated
tuning scale for easy reading at night. Approx. chassis size is: 7in wide, 2in. high and
4+1 in. deep (excluding front panel, etc.).
* Circuit diagram and comprehensive instructions 50p, free with parts.
* Fully retractable lockable car aerial L 1.25 post paid.
PRICE ONLY E7 p & p 50p
Speaker with baffle and fixing strips LI.50 25p p & p, post free if brought
with the kit.
Send for illustrated leaflet

VISIT OUR
SHOWROOMS

C
If you can solder on printed circuit
board, you can build this push-
button car radio kit. It's simple-
just follow the step-
by-step instructions.

RELIANT MK.IV
* 5 Electronically Mixed Inputs. * 3 Individual Mixing
Controls. * Separate bass and treble controls common
to all 5 inputs. * Mixer employing F.E.T. (Field Effect
Transistor). * Solid State Circuitry. * Attractive
Styling. * Sides finished in solid teak.

INPUTS: I. Crystal Mic. or Guitar 9mV. 2. Moving coil Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable

for a wide range of medium output equipment (Gram., Tuner, Monitor, Organ, etc.). All 250mV sensitivity.

CONTROLS:- 3 Volume controls. Bass control range: 13dB fa 60Hz. Treble control range: , 12dB 'a

15KHz. Separate ON/OFF Switch. Neon indicator. POWER OUTPUT: 12 Watts

R.M.S. into 3 to 4 ohms speaker. SIGNAL NOISE: Better than -- 60dB on inputs

3, 4 and 5 & -50dB on I & 2. SUPPLY: 220-250 A.C. Mains. SIZE: 12)in.

6in. 3Iin. NEW VERSION: 20 watts into 8 ohms E13.50 r 60p p&p plus P & P 15013

0.50

JUST ANNOUNCED just £3
The new 20 watt (into 8 ohms) version for 1350xtra. All other specifications as
above. plus p & p 60p £

Radio and TV Components (Acton) Ltd.
2ID High St., Acton, London W3 6NG
323 Edgware Road, London, W.2
Mod orders to Acton Terms C.W.O. All enquiries S.A.E.

Goods not dispatched outside U.K.
R C
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HOME RADIO (Components) LTD. Dept. PE, 234-240 London Road, Mitcham CR4 3HD Phone 01-648 8422

The Catalogue you MUST have!

HOME RADIO
COMPONENTS

Only 55p. plus 20p PACKING
POST AND

POST THIS COUPON
with cheque or P.O.for 75p.

The price of 75p applies only to customers in the U.K.
and to BFPO addresses.

Bookmark

with useful

list of

technical
abbreviations

Details of our popular
Credit Account Service
and our Easy Ordering
System are included
in the catalogue.

MN

I
all NE

Name

Aal
IM IMi

I

I
Address

HOME RADIO (Components)LTD.
Dept. PE, 234-240 London Road, Mitcham CR4 3HD

mmmmmm Nomimmmaimealm mi
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PE
THE WHOLE AND THE PARTS

SCOPE for the home constructor is widening the whole
time, both in scale of circuitry and nature of application.

Projects once considered highly ambitious and sophisticated
are now well within the reach of the average amateur, thanks
to the integrated circuit. Circuit arrangements that would be
considered quite large in discrete component terms, are now
likely to be found playing the part of some individual stage
or section within the ramifications of some much more
extensive circuit or system.

Despite miniaturisation and close packing, the extent of
the circuitry involved in a sophisticated design may add up to
a large and unwieldly piece of equipment. In such cases-and
the present signs are that they will become more and more
commonplace-the answer probably lies in unit or modular
construction. This is a well -established practice in large com-
mercial equipments. Now it is beginning to merit serious
consideration in the home constructor field, for particular
designs.

The modular form of construction can be seen as a further
development of the plug-in circuit board arrangement, with
carefully selected and clearly definable parts of the overall
system assembled within mechanically independent units. The
modular system offers a number of advantages. In some in-
stances individual modules belonging to a system may be
capable of serving other functions, either while remaining
within the parent rack or cabinet, or as free-standing and
independent units pressed into service at short notice for some
ad hoc experiment or demonstration, for example.

The additional cost in hardware is therefore likely to be
fully recompensed by the greater versatility provided by the
constituents that go to make up_ the whole system. The maxi-
mum possible utilisation of valuable equipment can be
assured. Operational flexibility is, of course, another important
attribute of modular construction, as well as greater facility
for the subsequent updating or improvement of particular
sections of the system in the light of technical progress.

The P.E. Sound Synthesiser demonstrates some of the most
valuable and desirable features of the modular approach. This
project is certainly ambitious, in amateur terms; yet such is
the current interest in the synthesis and manipulation of sound
for all manner of divergent uses, that the popularity of this
instrument is not in doubt. And it has this additional attrac-
tion: many of the modules have other possible applications,
alone or in association with other equipment, outside the con-
fines of the main system. The Sound Synthesiser series of
articles can be considered in the whole-relating to one large
and comprehensive design with great capabilities. Alterna-
tively, the series may be viewed as a collection of separate
designs, many of these having interesting possibilities as solo
units in the wide and appealing field of creative and
experimental sound.-F.E.B.
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PENNI SINGLE CHIP I.C.RADIO
By F. R. HEATH B.Sc. (Hons.) (Ferranti Ltd.)

NEW CDI integrated circuit technology has
enabled Ferranti engineers to produce the

smallest radio i.c. device in the world that offers
a satisfactory alternative to the superhet. This
article will take a brief look at the CDI techniques
used to produce this device and then describe in
full how you can build a high quality medium
and/or long wave portAle radio of superior quality
for modest cost.

For the constructor there is, at least, a rest from
some of the tedious coil -winding operations so often
necessary in radio construction. There is no
recourse to expensive alignment equipment, as no
setting up is required.

This article does not aim to stress an overall small
size, such as in a matchbox radio, because the
majority of constructors will want a radio with a
speaker and cabinet, ferrite4aerial, and room for a
long lasting battery. To make full use of the superior
sound quality available from the radio i.c. these
items are essential. Anybody wishing to make a
"micro -radio" or a medium and long wave tuner
for an existing hi-fi system, will be able to adapt
from the design in this article.

The "P.E. Triffid" design has been tried in most
parts of the British Isles, from Exeter to Edinburgh,
and gives good results on stations which are of
normally reasonable signal strength for the area.
The only problem (occurring with all t.r.f. designs)
is when the receiver is being used very close to the
transmitter. In such a case rotation of the rod aerial
is necessary to find a null. Although desgined for
reception of BBC Radio I, 2, 3 and 4, the set works
well on many foreign stations, especially Radio
Luxemburg.

COLLECTOR DIFFUSION ISOLATION (CDI)
CDI is a new bipolar integrated circuit manufac-

turing technique which possesses the following
inherent advantages:

1. Simplicity of processing
2. High component density
3. High switching speed
4. Low supply volts.

Collector

Base

Emitter

P type epitaxial
layer

N -1 -isolation
ring

P -type

N+ buried in substrate

P type substrate

Fig. 1. Cross section view through a CDI
transistor

CDI in its basic form, as developed by Bell
Laboratories, was limited to a 3V supply voltage.
Ferranti carried out a major development programme
to achieve a 5V process for compatability with cur-
rent logic i.c. systems.

The processes involved in the production of CDI
devices are much simpler than for standard bipolar
techniques. Only five masks are required which com-
pare directly with MOS processing; four less than
for conventional bipolar i.c. processes. The tran-
sistor size is much smaller due to the self isolating
properties of CDI, and much thinner (I micron)
epitaxial layers can be used in processing.

This simplicity is of direct importance in achiev-
ing low cost and yielding large quantities, both fac-
tors being passed on to the consumer as cheaper
i.c.s.

A cross-section of a CDI transistor is shown in
Fig. I. Buried n regions are diffused into a p -type
substrate wherever transistors, diodes or resistors are
required. A thin, high resistivity p -type epitaxial
layer is then grown over the slice.
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Table 1: BASIC CDI TRANSISTOR
CHARACTERISTICS
VCI30

fT

Rsat
Vottset
'cab
hte (inverse)
Cob

mim C1
0.01

2"_ .vc

7  5 volts
60
1GHz
10 ohms
5mV
1.OpA
20
0.3pF

A block diagram of the radio chip is shown in
Fig. 2. Basically, the circuit is a 10 transistor t.r.f.
tuner which will operate from 150kHz to 3MHz and
requires about 1.3 volts power supply. Audio output
is typically 30mV r.m.s.

The i.c. requires the minimum of external circuitry
and effective a.g.c. action is available. Distortion
from the chip is very low (typically 2%), which is
three or four times better than in an average super -
het. Current requirements for the i.c. are approxi-
mately 0.5mA and the characteristics are shown in
Fig. 3 and 4 and in Table 2.

Fig. 2. Block diagram of
the interior circuitry of the r
ZN414 with associated
tuned circuit and a.g.c.

t

R16

I 3V
0

AGC

(rt, 5000)

100 kII
r7/7/7/71,7/7/72,7/7,7/7/7/7/7/7/7/7/7/71/717,7177717/771777/7/7/7/

Very high input
impedance stage

CI

R.F Amplifier

C2

R F Amplifier

C3

R F Amplifier

C4

2

TRANSISTOR
DETECTOR

Output 8
oudo a mantle,.

C2
0.1-022
Pr

Earth

components L wazz. i/zziezzazi/i/z/zde/ ie&Z. /i/i/Z7. /2/i/Z/1(Z/ //4Z. l/./.1/Z/Z714411

Isolation, deep collector contact, interconnection
crossunders, and definition of base and resistor areas
are all achieved by a single selective n+ diffusion
through this epitaxial layer. The isolating n+ diffu-
sion completely surrounds each buried layer island,
complete isolation being provided by the p -type
epitaxial layer and the substrate between the n+
diffused regions. The p -type epitaxial layer which
is completely enclosed is used to form transistor
bases and p -type resistors (medium value resistors
2161 to 50ki/).

Another n+ diffusion defines the transistor
emitters, and can also be used for low value resistors.
Contact holes are then cut and the basic aluminium
interconnection pattern is evaporated onto the
device.

The parameters of CDI devices are shown in
Table 1.

RADIO CHIP DESIGN
The design of the ZN414 radio chip began in

November 1970. A basic circuit was produced and
then "breadboarded" using discrete CDI devices.
As in many basic t.r.f. designs, instability was the
major problem. Intensive development work cul-
minated in a design that is stable provided certain
external requirements are satisfied.

Many prototype experimental circuits were tried
and found to be capable of excellent quality. The
first i.c. radio was working in July 1971. The present
day radio chips are predictable and consistent.

Table 2
MAIN CHARACTERISTI

Supply volts
Temperature range
Supply current
Frequency range
R.F. input impedance
Output impedance
Sensitivity
Power gain

CS OF THE ZN414
1.1-1.5 volts
0 to + 70°C
0.5mA maximum
200kHz-3MHz
1.5M11 typical
500n typical
100µV r.m.s.
70dB typical
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Fig. 3. Graph of voltage gain
showing the effective a.g.c.

Fig.
ZN414

4. Bandwidth of the
on the medium wave

Fig. 5. The integrated circuit is
driven from a constant voltageregion band source of 1.3 volts derived from a
9 volt supply

HIGH QUALITY RADIO SET
To obtain the best possible results from the

ZN4I4, certain rules must be adhered to. All leads
in the radio circuitry must be kept short, and the
i.c. should preferably be soldered flush to a printed
circuit board. The aerial coil should have a high Q
or selectivity will suffer.

The only problem occurs when a very strong
*station swamps the front end. Here, rotating the set
until a null is found will solve the problem. A
demonstration radio gave better reception of Radio
Luxemburg than a superhet, not because selectivity
was better, but because the superhet gave out so
many whistles and shrieks that any pleasure from
the programme was impossible to achieve.

One other important requirement is to keep the
a.g.c. resistor within the range 470 to 1,000 ohms,

A typical case used to house the P.E. Triffid receiver

4:-.T!mummemmemi

and for best selectivity keep to the lower end. This
means that if the radio is powered from a 9V battery,
then a constant voltage source is needed to derive
the 1.3 volts necessary. This is done using the circuit
shown in Fig. 5.

Fig. 4. shows that the gain of the chip falls off at
long wave frequencies. For this reason, a switch is
fitted to increase the supply volts (and consequently
increase the gain of the chip) on long wave so that
the volume is kept approximately the same when the
different bands are selected. Fig. 5 shows the circuit
changes needed to accomplish this.

AMPLIFIER AND CASE
The output amplifier and loudspeaker should be

of good quality to do justice to the signal from
the receiver. Several i.c. amplifiers were tried. All
gave some results, but most were tricky to stabilise
and did not give the quality. needed. For this reason
a discrete amplifier was used, low power output at
500mA being suitable for a personal radio. Low
cost and battery power consumption are kept to a
minimum making this receiver suitable for the inex-
perienced radio constructor.

Cabinet and speaker design is dependent on per-
sonal taste so the following constructional details
deal mainly with the circuitry aspect. Most con-
structors will want to design their own housing for
the unit, and there are many cases available to cater
for those who do not like woodwork.

The case must not contain large metal parts near
to the ferrite rod, as this will damp the Q of the
coil.

AMPLIFIER DESCRIPTION
The amplifier is not claimed to be a revolutionary

design; rather it is intended to be easily built, and
of good enough performance to match the radio i.c.,
whilst maintaining battery current economy and
using inexpensive transistors.

The circuit in Fig. 6 shows a class -AB amplifier
with a constant current source (TR4) enabling a
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NOTE : The earthy
side of VC1 (moving
section) must be con-
nected to C1/R16.
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RS Re

100
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Fig.6. The complete circuit diagram of P.E. Triffid receiver

higher voltage gain from the drive stage TR2.
The current in TR4, and consequently the quiescent
current taken by the circuit, is around 5mA. This
pnp current source was found to reduce distortion in
the circuit. The voltage gain at I kHz is approxi-
mately 80, thus the input sensitivity for full output
(5.7 volts before clipping) is 70mV.

The value of RI3 may be lowered to give less bias
voltage at the expense of distortion. Replacing it
with a wire link is recommended if other output
transistors are used, or any' modifications are tried,
as this prevents the possibility of thermal runaway.

If a reduced ouput power is acceptable, ZTX300
and ZTX500 may be used as the output pair, or
BFS60 and BFS96; both sets give good results. Dis-
tortion with the standard circuit is one per cent at
!kHz and 2 volts peak output, mainly second har-
monic. No crossover distortion can be seen on an
oscilloscope trace at 20kHz, indicating that distortion
is due mainly to non -linearity in the whole amplifier
rather than to crossover "spikes".

No heatsinks are necessary with the recommended
output pair. Three layouts of the circuit were tried,
all were stable and gave similar results.

The amplifier is certainly of good enough per-
formance to use as an amplifier for an f.m. tuner,
or record player, and experimenters can easily
modify the circuit to switch in to another function
or functions.

CONSTRUCTION AND LAYOUT
Provided the layout is carried out as described

earlier, almost any method of construction can be
used. However, a printed circuit board is recom-
mended as it offers reliably consistent results.

The combined amplifier and radio circuit is shown
in Fig. 6, the p.c.b. pattern and layout in Fig. 7.

Apart from essentially sound soldered joints, two
further precautions must be observed: wires from
the coil -capacitor tuned circuit must be kept away

T1711

ZN1132

+9V

C9

Bt

from other circuitry, especially the battery leads and
loudspeaker leads; the volume control must be 10kii
or greater, if it is not to affect the a.g.c. charac-
teristics.

e-

-3111r3* -

Layout of components on a printed circuit board
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COMPONENTS ...
Resistors

R1 56k S2 R8
*R2 56k D R9
*R3 680 f2 R10
*R4 1kS2 R11

R5 100kf2 R12
R6 220k S2 R13
R7 10k SI R14
All -± 5% kW

Potentiometer

1k f2
3.3k SI
10k f2 2%
11(D 2%
27 n
10011
1 n 1 vv

R15 1 SI 1W
R16 100k C2
R17 10k
R18 22k
R19 220k

carbon except where stated

VR1 101d2 volume control with switch (S3)

Capacitors
C1 0.01µF
C2 0.22µF
C3 4µF elect 10V
C4 2514F elect 10V
C5 500µF elect 10V
C6 47pF disc ceramic
C7 0.01µF polyester
C8 250µF elect 10V
C9 0.1i.LF polyester
VC1 200pF single gang tuning

Integrated Circuit
IC1 ZN414 (Ferranti)

Transistors
TR1, 2, 3
TR4
TR5
TR6

Diodes
D1 KS047A
D2 ZS142

ZTX109 (3 off)
ZTX504
ZN1132
ZT1711

Tuning Coil
L1 85 turns +250 turns 28 s.w.g. enamel wire

wound on fin dia. 6in ferrite rod (see text)

Miscellaneous
LS1 8f2loudspeaker
B1 9V battery style PP9
Printed circuit board (see Fig. 7)
Case and tuning scale

0

0 0
SI

0

RS
VC1

white green

131 - ye

 -

FERRITE AERIAL

R2 RI

.01=0. {TIEE:Cl
44=a4 Rt6

1./P
C4ICI
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E .10=34
011E9

C2

"in white

111! 4Miper

ToVRI
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W1111111111111111
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eEMO)

RIO

Jias",
R6 RI1

.-1:11V-22 4
oilieStR2

040=3.
RI2

e b ER5

RI3 11WR4

c frUIL=is
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5

To SI

CT

R1111=1

CS 0+

C9

Fig. 7. Component layout and printed circuit board pattern (full size)
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Ri6 C3

85 turns

;"!!!!!!!!!!!9.""l!'
one layer

Medium wave
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Z 50 turns

Ferrite Rod

Long wove
coil

Fig. 8. Coil winding details
and waveband selection

TUNING COIL
If the tuning range is tending towards the low

frequencies, then fewer turns are needed on the coil.
For a 6in ferrite rod with the coil feeding a 200pF
tuning capacitor, about 85 turns of close wound
enamelled copper or Litz wire are needed; 28s.w.g.

wire is suitable, but nothing is critical here, and
adjustments are easy. It is better to wind more
turns (say 100) and then remove some until the
correct tuned frequency spread is reached. Litz wire
gives highest Q coils and is highly recommended.

Constructors who wish to wind a long wave coil
 and fit a wave-change switch will find that, with the
values above, the coil will need about 250 turns.
Multilayering is best, but again this is not critical.
Fig. 8 shows the long wave components necessary.

The type of ferrite rod affects the inductance, as
does the type of wire, but it is easy to adjust the
coil to suit the requirements of the rod obtained.
Do not expect to adhere rigidly to the specified coil
details for optimum results.

TESTING
Building the circuit should present no problems

if carried out in the following manner:
1. Build up the amplifier unit and volume control,
and test it on suitable inputs. If no signal
generator is available, see if a hum is produced
when the input is touched. The output (before
C5) should be at 4.5 volts +0.5 volts.
2. Wire up the radio drive circuit and put a
3.3k12 resistor between emitter of TR1 and earth.
This should have 1.3 volts +02V across it.
3. Wire up the radio i.c. and test.

Interior of receiver showing the printed circuit board
mounted on a plain board which also has the tuning
capacitor, volume control and aerial mounted on it

From R4a R4b

4700 4700

S2

10.33fif orT0. fflif
ov

Fig. 9. A tone control circuit
is inserted in the position of
R4 as shown here with
another capacitor

wiper

4aF

Out

TR2
base

If instability is encountered, the following procedure
is used.

(a). Short the tuning capacitor out, if instability
continues then the radio supply voltage may be
incorrect.
(b). Radio frequencies generated in the amplifier
may be feeding back to the i.c. To cure this a
470: capacitor may be fitted across the 2201d2
resistor, and/or a 30µH choke placed in the supply
before R9. (The link on the board is replaced by
the choke.)
(c). Leads to the tuning circuit may need re-routing.

(d). If instability continues then replacing R2 by
a 47ki2 resistor, and replacing the link above R2
with a 20kil preset, will facilitate greater control
of radio supply voltage. This has an additional
advantage; as the battery ages and its voltage
drops, the set will still give good results (down to
6 volts with this preset in circuit.)
Happily, none of these problems occurs if neat

systematic working is done, and normally the radio
should work first time.

TUNING INDICATOR
A tuning indicator is very simply added to the

set by inserting a 0--ImA (or 0-500µA) meter between
TR1 emitter and the top end of R3. This should
read approximately 0.3mA with no signal, but should
read higher as one tunes through a station. The
maximum reading indicates that the station is pro-
perly tuned, and depending on the signal strength,
should give a reading around 0.5mA.

In normal circumstances this receiver should not
drift and once set, the tuning should not need to
be altered.

TAPE RECORDER OUTPUT
Provided the circuitry of the tape recorder has

an input impedance of several tens of kilohms, a
screened lead can be taken from the "top" end of
the volume control to the tape recorder input socket
most suited for a 100mV flat response input signal.
Care that the bias circuitry does not interfere with
the radio is needed, so a fairly long lead is recom-
mended.

TONE CONTROL
Fig. 9. shows a recommended tone control, which

in its extreme position gives a 6dB/octave roll -off
above 1 kHz. To fit the tone circuit, the connection
between C3 and R4 has to be cut. Apart from this
the board is adaptable for the modification.
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Biological
Amplifier

THIS month we describe the construction of a
brain rhythm frequency meter and cardiophone.

BRAIN RHYTHM FREQUENCY METER
The circuit in Fig. 8 can be employed to identify

different brain rhythms, and will demonstrate, for
example, how alcohol intake affects alpha frequency.

A signal taken from output 1 of the pre -amplifier
is amplified by TR3 and squared by the Schmitt
trigger TR4 and TRS. Differentiator C15 and VR4
converts the square wave into an a.c. signal of ampli-
tude proportional to frequency. This is rectified and
smoothed by D3, D4, and C16, with the resulting
d.c. current being measured by ME2. VR4 calibrates
the instrument, and VR3 adjusts sensitivity.

The frequency range covered by ME2 is 0-20Hz,
and capacitor C8 in the pre -amplifier can be switched
into circuit by S3 to give additional top -cut for
noise and interference rejection, see Fig. 2.

In addition to the frequency meter, a voltage con-
trolled unijunction oscillator TR7, gives an audio
output into 8 ohm headphones of frequency propor-
tional to the subsonic brain rhythm frequency, so
that the user can sense changes of rhythm with his
eyes closed. TR6 controls .the charge rate of the
unijunction emitter capacitor C17.

If interest is centred on either beta, theta, delta, or
slow alpha rhythms, the centre frequency of the pre-
amplifier can be modified according to the capacitor
value listed in Fig. 3. Alternatively, a three -pole
four-way wafer switch can be used to select twin -T
filter capacitance values.

CONSTRUCTING AND USING THE
FREQUENCY METER

Constructional details of the frequency meter out-
put module are shown in Fig. 9. A suggested layout
in a metal box, similar to that used for the alpha-
phone, will be found in Fig. 10. C16 is mounted on
the meter terminals.

Plug headphones into SK4, leave the head elec-
trodes disconnected from SKI and SK2, and set
VR1 and VR2 to minimum resistance, and VR3
and VR4 to maximum resistance. Switch on the
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COMPONENTS . . .
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47.
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ADDITIONAL COMPONENTS FOR
FREQUENCY METER

Resistors
R22 101c&2. R26 2.7ki2 R30 2.7k63

R23 100kQ R27 1 kit R31 1 kit
R24 1Ukt2 R28 22kC2 R32 10012

R25 10.2 R29 10ki2
All 10% + watt carbon

Potentiometers
VR3 500ki2 sub -min horizontal pre-set
VR4 10k.0 sub -min horizontal pre-set

Semiconductors
TR3 BC108 TR6 0071
TR4 BC108* TR7 2N2646
TR5 BC108 D3, D4 IGP5 or 0A91

Capacitors
C14 2.2i/F tantaium 35V
C15 2.2µF tantalum 35V
C16 1,000/1F elect. 3V
C17 0.01pF polyester

Meter
M2 1001/A edgewise type level indicator

Switches
S3 single -pole, on -off sub -miniature
S4 3 -pole, 2 -way wafer

Socket
SK4 3 -pole jack

Batteries
B6, B7, B8 9 volt style PP3 (3 off)

Miscellaneous
8 ohm mono or stereo headphones, electrodes,

battery connectors, metal box.
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Fig. 8. Wiring of the pre -amplifier to the

frequency meter circuit to measure brain
rhythm rates
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Fig. 9. Layout and wiring of the frequency meter
board
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Fig. 10. Suggested layout of components for the
brain rhythm frequency meter circuit shown in
Fig. 8

instrument and listen for a steady low note in the
phones. Advance VR3 until the audio note just
starts to rise slightly.

If an accurately calibrated audio oscillator with
an output of around 30 millivolts r.m.s. at 10Hz is
available, connect this to the pre -amplifier input via
a 10 megohm resistor, with a 10 kilohm resistor
shunting SKI and SK2. Set VRI for a steady deflec-
tion of meter ME2, and adjust VR4 for a half full
scale reading, corresponding to 10Hz.

In the absence of an audio oscillator, set up the
frequency meter for alpha rhythms (with head elec-
trodes on a subject who can generate steady alpha
rhythms) and adjust VR4 for a mean meter reading
of 10Hz. With the eyes open, ME2 should fluctuate
between 2-7Hz, indicating the presence of random
brain noise and low level theta.

As an experiment, measure a subject's alpha
frequency and then ask them to have a drink
(alcoholic). After 15-30 minutes the alpha frequency
should fall by several hertz. A whole range of
experiments can be conducted with the frequency
meter, such as mental reactions to various stimuli, or
the effect of dreams on sleep rhythms.

ELECTRODE SITING
With previous projects the earthed electrode (SK2)

was sited on the forehead so that eyeblink signals

Brain rhythm frequency meter. The coaxial socket
provides a connection to the visual feedback unit

could be used to test equipment in the absence of
alpha rhythms, but in some investigations eyeblink
pulses can be a nuisance. Alpha, theta, and delta
signals are best obtained from the back of the head,
with the earthed electrode positioned an inch or two
from the live electrode. For beta signals the elec-
trodes can be placed on the forehead or near the
cheeks, but watch for noise generated by facial
muscles and eyes.

If the earthed electrode is placed on the neck, or
other parts of the body, while observing brain
rhythms, a strong heartbeat pulse will be super-
imposed, tending to block the brain signals.

CARDIOPHONE
Stress situations, like running for a bus, attending

an interview, sitting an exam, or appearing before
an audience, are usually attended by an obvious
increase in heartrate, but during the course of an
uneventful day the heart also responds to numerous
minor stress situations which normally pass un-
noticed.

By making the heartbeat clearly audible, it is
possible to detect these subtle changes, and perhaps
learn to control them. This is really an example of
bio-feedback. If the heart speeds up slightly in
response to some unconscious stimulus, you become
aware of it and seek to reduce it.

Conversely, it may also be possible to induce an
artificial state of excitement by consciously trying to
increase heartrate, and thereby cause more adrenalin
to be released into the system.

In the cardiophone circuit (Fig. I1) transistor TR8
is in series with the emitter supply to astable multi-
vibrator TR9 and TR 10. In the absence of a heart-
beat signal, TR8 base is grounded (by R16, Fig. 3)
and the multivibrator is therefore switched off.
Diode DI in the pre -amplifier, rectifies a heartbeat
signal and applies a positive going pulse to TR8
base, thus switching on TR8 and the multivibrator.
and causing a 300Hz audio "bleep" tone to be
heard in the earpiece X I.

Switch S5 in Fig. 11 gives additional top cut to
suppress mains borne interference.
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Fig. 11. The pre -amplifier used with a cardio-phone circuit
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Fig: 12 Layout and wiring of the cardiophone output module

COMPONENTS . . .

ADDITIONAL COMPONENTS FOR CARDIOPHONE

Resistors
R33 1.5kil
R34 22kf2
R35 22k0
R36 15k12

All 10% f watt carbon

Capacitors
C18 003µF polyester
C19 0.03µF polyester

Earpiece
X1 150 ohm magnetic

Switches
S5 Single -pole, on -off sub -miniature toggle
S6 3 -pole, 2 -way wafer

Batteries
B9, B10, B11 9 volt style PP3 (3 off)

Socket
SK5 3.5mm 2 pole jack

Transistors Miscellaneous
TR8 BC108 Electrodes
TR9 BC108 Battery connectors
TR10 BC108 Metal box (see text)
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Fig. 13. Circuit of the visual feedback lamp driver

COMPONENTS . . .

ADDITIONAL COMPONENTS FOR
VISUAL FEEDBACK LAMP DRIVER

Resistors
R37 1Mt
R38 101d2
R39 4700
R40 10052
R41 4.7k0
R42 1052
All ±10% watt carbon

Potentiometer
VR5 50010.2 sub -miniature horizontal mounting

preset

Capacitor
C20 0.252LF miniature polyester

Transistors
TR11 BC108
TR12 BC108
TR13 AC128

Switch
S7 Single -pole, on -off toggle or slide

Lamps
LP1, LP2 6V 60mA m.e.s.

Battery
B12 9 volt style PP9

Brain rhythm frequency meter. The coaxial socket
provides a connection to the visual feedback unit

Grommet

Hole cut in
plastic lens

Leads soldered Plastic or card
to Bulbs tubing

Fig. 14. The method of mounting the lamps in
plastics lens sunglasses

CONSTRUCTING AND USING THE
CARDIOPHONE

Fhe cardiophone output module circuit board
(Fig. 12) may be housed, along with the pre-
amplifier module, in a metal box similar to that used
for previous projects. Socket SK5 must be insulated
from the box.

Electrodes for use with the cardiophone can
either be positioned a few inches apart on the left
side of the chest, or one on each wrist, and held in
place with elastic straps.

Set VR1 to minimum gain, and VR2 to wideband,
with S5 open circuit. Plug earpiece X1 into SK5,
the electrode leads into SKI and SK2, and switch
on. If no heartbeat "bleep" is heard, advance VR1.
When the heartbeat is masked by interference, close
S5, and adjust VR1 and VR2 for a clear signal.

Try using the cardiophone with a friend who is
driving a car. The "bleep" rate will increase when
negotiating roundabouts, traffic lights, and congested
streets, and will rise sharply when overtaking.

VISUAL FEEDBACK
The lamp driver circuit in Fig. 13 can be employed

as an external unit to extend the scope of previous
projects. An output taken from the pre -amplifier
(output I) is amplified to a level sufficient to flash
two low consumption filament lamps (LP1 and LP2)
which are mounted close to the eyes in a pair of
cheap plastics lens sunglasses; see Fig. 14.

When driven by brain rhythms, visual feedback
will produce an interesting variety of "strobe" effects
while leaving the ears free to, say, listen to music or
other sound sources.

If the lamp driver circuit is housed in a small
plastics box, it can be coupled to the alphaphone,
alphameter, frequency meter, or cardiophone, via
screened cable to a coaxial socket which connects
with pre -amp output 1. VR5 is adjusted so that
both lamps just glow when there is no signal. Setting
up instructions are otherwise the same as for pre-
vious projects.

Note: pin 12 in the case interwiring diagram in
Fig. 5 (last month) should be designated pin 11 to
agree with the practical circuit.
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TRANSFORMERS
MAINS ISOLATING SERIES

Primary 200-250 Volts Secondary 140 Volts C
Tapped (120V) and Earth Shielded

ALSO AVAILABLE WITH 115 120V SEC. WINDING
Ref. VA Weight Size cm. P & P
No. (Watts) lb oz L p
07 20 I I I 7.0 6.0 6.5 1.61 30

100 60 3 8 8.9 < 8.0 7.7 2.39 36
61 100 5 12 104 8.9 8.3 2.62 52
30 200 9 8 12.0 103 10.0 4.39 52
62 250 12 4 9.5 . 12'7 11.4 5110 67
55 350 15 0 14.0 108 - 12.4 7.77 82
63 500 27 0 17'1 11.4 15.9 11.20
92 1000 40 0 17-8 . 17-1 21 6 2063

128 2000 63 0 24.1  21-6 15-2 34.10
AUTO SERIES (NOT ISOLATED)

Ref. VA Weight Size cm. Auto Taps P & P
No. (Watts) lb oz L p
113 20 I I 73 43 4.4 0-115-210-240 0.85 22

64 75 I 14 7.0 6-4 6-0 0-115-210-240 I66 30
4 150 3 0 8.9 64 7.6 0-115-200-220-240 2.00 36

66 300 6 0 102. 10.2 - 9.5 3.89 52
67 500 12 8 14.0 . 10.2 - 11.4 5.78 67
84 1000 16 0 11-4 14.0 - 14.0 10-49 82
93 1500 28 9 13-5 14.9 16.5 15-20
95 2000 40 0 17.8 16'5 21-6 19114
73 3000 45 8 17'4 18 1  21.3 26.99
TOTALLY ENCLOSED IISV AUTO TRANSFORMERS

I I5V 500 Watt totally enclosed auto transformer, complete with
mains lead and two I I5V outlet sockets, 67-87. P & P 67p.
Also available a 20 Watt version. £1.67. P & P 22p.

LOW VOLTAGE SERIES (ISOLATED)
PRIMARY 200-150 VOLTS 12 AND/OR 24 VOLT RANGt

Ref. Amps. Weight Size cm. Secondary Windings P &
No. 12V 24V lb oz L p
III 0.5 0.25 12 7.6 5-7 - 4.4 0-12V at 0-25A - 2 0.85 22
213 1-0 0.5 1 0 8 3 5 1 5 1 0-12V at 0.5A  2 1.01 22

71 2 1 1 0 7.1) 6-4 5.7 0.12V at IA 2 1-33 22
18 4 2 2 4 8-3 7.0 7.0 0-12V at 2A 2 1.86 36
70 6 3 3 12 10-2 7.6 8.6 0- I 2V at 3A 2 2-24 42

108 8 4 5 4 100 8.3 82 0-I2V at 4A 2 1.48 52
71 10 5 6 3 79 108 104 0-12V at 5A 2 2.94 52
17 16 8 7 8 12.1 95 102 0-12V at 8A 2 4.54 52

115 20 10 1 1 13 12-I 11.4 10-2 0-12V at 10A . 2 5.78 67
187 30 15 16 12 133.12.1 121 0-12V at I5A -2 10.67 82
226 60 30 34 0 170 - 14-5 12.5 0-12V at 30A 2 19-61

30 VOLT RANGE
Ref. Amps. Weight Size cm. Secondary Taps P & P
No. lb oz L p
112 0.5 I 8.3 - 3-7 4.9 0-12-15-20-24-30V 1.01 22
79 1.0 2 7 0 6 4 6 0 1.35 36

3 2-0 3 89.. 70 76 2.01 36
20 3.0 4 104 -- 8.9 - 8 6 2.48 42
21 4.0 6 10-2 - 10 0 - 8.6 2.94 52
51 5.0 6 12 I 10 0 - 8.6 3.66 52

117 6.0 7 12.1 . 10.0 . 10-2 4.36 52
88 80 10 140 II 7 . 100 5-64 67
89 10 0 12 14 0 - 10.2 - 11 4 7.14 67

Ref.
No.

02
03
04
05
06
07
IS
19

Ref.
No.

24
26
27
25
23
20
22

Amps. Weig
lb oz

05 1 1 1

1.0 2 10
20 5 0
30 6 0
40 9 4
60 12 4
80 18 9

10 0 19 12

Amps. Weight
lb oz

05 2 4
1.0 3 0
20 5 6
3.0 8 8
40 10 6
6.0 16 12

100 23 2

50 VOLT RANGE
Size cm. Secondary Tops P & Pi p

7-0 7.0 5.7 0-19-25-33-40-50V 1.33 30
8.3 . 7.3 . 70 1.94 36

10-2 , 8.9 .- 8.6 2.69 42
10-2 ., 10-2 8.3 3.65 52
12.1 - 11 4 10-2 4.83 52
12.1 II -1 13.3 7.14 67
13.3 13.3 12.1 9.32 97
16.5 -- 11.4 - 15.9 11-68 97

60 VOLT RANGE
Size cm. Secondary Tops P & P

L p
89 . 95 - 6.7 0-24-30.40.48-60V 1.35 36
8.9 7.6 - 7.6 .. .. 1.88 36

10-2 . 8.9 - 8.6 .. .. 2.94 42
11.9 9.5 - 10.0 ., .. 4.48 52
11.4- 9-5- 11.4 .. . 5-78 67
13.3 12.1 12.1 13.37 82
16.5 - 12 7 , 16-S ., .. 13-135

LEAD ACID BATTERY CHARGER TYPES
Ref. Amps. Weight Size cm. P & P
No. lb az L p

45 15 I 9 7-0 -, 60 6.0 1-34 30
5 4-0 3 II 102 - 7.0 8.3 Please note, these 2.03 42

86 6.0 5 12 10-2 8.9 83 units do not in- 3.07 52
146 8.0 6 4 8.9. 102 - 102 elude rectifiers 3.49 52
50 12-S 11 14 13.3 10.8 12.1 5.20 67

All ratings are continuous. Standard construc ion: open with solder
tags and wax impregnation. Enclosed styles o order.

FULL SPEC. TRANSISTORS
BC107/108/109 9.0p each 2N 305568p each AD 161/162 60p pair
25+ 7p + mica and bushes + mica and bushes
100+ 6-5p 25+ SSp 25+ SSp
500+ 6p 100+ 45p 100+ 50p
Minimum order 10 500+ 40p 500+ 45p
pieces this range. 1000+ 40p

AVOMETERS  MAINS KEYNECTOR
ELECTROSIL RESISTORS

*CARRIAGE VIA 558

BARRIE electronics
11 MOSCOW ROAD, QUEENSWAY

LONDON W2 4AH 01-229 6681/2
NEAREST TUBE STATIONS BAYSWATER, GUEENSWAY

SPECIAL OFFER
Garrard SP25 Mk. III £17.45Goldring G800
Teak plinth and tinted cover.
All leads supplied.
Please add L1-25 for P. & P.

TURNTABLES
Please add 75p post & packing
Garrard SP25 Mk. Ill
Garrard AP76
Garrard SL65B
Garrard 2025TC. Sonotone

9TAHC cart.
Garrard 401
Garrard Zero 100 (Auto)
Garrard Zero 100 (Single)
BSR MP60
Goldring GL72
Goldring GL72/P
Goldring GL75
Goldring GL75/P
Goldring GL85/P
Goldring 101 /P.C.
Leak Delta
Wharfedale Linton + cart.
Thorens TDI25AB Mk. II
Thorens TDI50 Mk. 11
Thorens TDI50A Mk. II

69.90
617-45
L1290

613.20
628.95
637.95
L36.45
L940

621-80
£27.40
626-75
L33.90
657.50
L20.00
649.50
626.50
691.75
626-90
633.75

AMPLIFIERS
Please add 75p post & packing
Amstrad 8000 Mk. 11 615.50
Amstrad IC2000 628.95
Amstrad Integra 4000 622.75
Armstrong 521 (Teak cased) 644.50
Alpha Highgate 212 623.75
Alpha Highgate FA300 632.63
Alpha Highgate FA400 638-00
Leak Delta 30 L44.85
Leak Delta 70 £54.95
Metrosound ST2OE 624.15
Metrosound ST60 645.50
Pioneer 5A900 C86.45
Pioneer SA1000 L93.00
Rogers R/brook (Chassis) L38-25
Rogers R/brook (Cased) 641.95
Rogers R/bourne (Chassis) 641.75
Rogers II/bourne (Cased) £48.35
Rotel RA210 622-75
Rotel RA3I0 L30-25
Sinclair PRO60 2 Z30/PZS 614.70
Sinclair PRO60 2 Z30/PZ6 L16-70
Sinclair PRO60 2 .- Z50/PZ8/

Trans 420.90
Sinclair AFU (Filter Unit) £4.20
Sinclair 605 £17.90
Sinclair 2000 £20.95
Sinclair 3000 62810
Wharfedale Linton 642:95
Eagle TSAI49 624.95
Eagle TSAI51 £34 -SO
Teleton SAQ 206B £2295
Teleton SAQ 307 L23.95

S

Global's GOLDEN
 ib tiara tit e e 

WE GUARANTEE THAT WITHIN / DAYS OF PURCHASE
IF ANY ITEM OF GOODS IS KURD TO BE GENUINELY

DEFECTIVE WE WILL REPLACE THE SAID GOODS

WITHOUT DUSTIN AFTER 7 DAYS GOODS ARE
COVERED BY MANUFACTURERS 12 MONTHS

GUARANTEE
er

S

Goldring G800E
Goldring G800 Super E
Shure M3D
Shure M44E
Shure M55E
Shure M75E Type 2
Sonotone 9TAHC

646-95
615.60
628-85
63145

Leak Delta FM (Cased) L53-65
Leak Delta AM/FM (Cased) 66295

TUNER/AMPLIFIERS
Please add 75p post & packing
Armstrong 525 (Teak cased) 669.45
Armstrong 526 AM/FM

(Teak cased) L7725
Leak Delta 75 E120-95
Philips RH702 682.50
Teleton 2100 L31-00
Goodmans One Ten L98.00
Rogers Ravensbrook

(Teak cased) L81.50
Rogers R/brook (Chassis) 67515
Goodmans Module 80 6121.00
Alpha Highgate 150 L49.95
Alpha FR 3000 £74.40

SPEAKERS
Please add LI-25 for post &
packing Price per pair
Amstrad 138 L13.90
Wharfedale Denton 2 627.85
Wharfedale Linton 2 L35-75
Wharfedale Melton 2 646.95
Wharfedale Dovedale 3 659.75
Celestion Ditton 120 639-25
Celestion Ditton 15 652.00
Celestion Ditton 25 68525
Celestion County (new prod.) 63550
Goodmans Double Maxim L47.75
Goodmans Mezzo 3 646.75
Goodmans Magister L76.95
Sinclair QI6 612.95

CARTRIDGES
Please add Rip post & packing
Goldring G850 L315
Goldring 6800 £4.95

68.00
C14.15
63.70
64.80
65.60

L10.7.5
61-40

£3.2o*

aw All prices correct
ate time of going

to prss E. & O. E.

LOBAL MOO
OISNIINT WIIRENOUSES

TUNERS
Please add 75p post & packing
Amstrad Multiplex 3000 L29-75
Armstrong 523 L39.50
Armstrong 524 L31.45
Rogers R/brook FET4

(Chassis) L30.70
Rogers R/brook FET4

(Cased) 634.90
Rogers R/bourne FET4

(Chassis) 642.15
Rogers R/bourne FET4

(Cased)
Sinclair PR060 (Module)
Sinclair 2000/3000 Tuner
Philips RH690

Plus 35p P. & R.
Finished in teak veneer with tinted
dust cover. (Fully assembled). For
Garrard 5P25; 2025TC; 3000;
AT60; 2000; 2500; 3500; 5100;
1025; SL65B; Also for BSR,
McDonald MP60 and others.
For AP76; AP75; SL72B; SL75;
SL95B. 64.20 plus 35p P. & P.
Also finished in walnut to match
Japanese equipment -at no extra.

Dept. PE2,174 Pentonville Road, London, N.1. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue

Ilford, Essex. Tel. 01-550 1086
Open Monday to Saturday 9,30 a.m. to

6 p.m. LATE NIGHT FRIDAY 7 p.m.
MAIL ORDERS: Omrodneerywoitrdhecroe.onfaindkenoCreaftS eGnidmPostalCash O

Registered
Mail CALLERS. Please note that Cheques can only be accepted together
rano cheque cards (not Barclay Card'.
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Audio Frequency
Discriminator
By G.F.A. HOFFMAN de VISME

ACIRCUIT for distinguishing between two notes
whose frequencies are very close together and

whose amplitudes may differ greatly is shown in
Fig. 1. The operation of the circuit does not depend
on the use of filters, and notes of any frequency
may be distinguished by simple potentiometer
adjustment.

The circuit was designed for a project in which
it was necessary to distinguish between notes differ-
ing in frequency by as little as 20Hz, the mean
frequency of the notes lying in the range 300 to
1500Hz. The amplitudes of the notes could differ by
as much as a factor of ten, and the notes themselves
were not free of distortion. In addition, a certain
amount of acoustic noise was present during the
experiment.

The requirement was that when the higher pitched
note was sounded a bistable should be set, and
when, after an unspecified period of silence, the
lower pitched note was sounded the bistable should
be reset. There was no need for undue speed in the
response of the bistable since each note was sounded
for some seconds.

Whilst audio frequency filters can be devised to
meet the above demands, there are well known
difficulties with these as regards the realisation of
high Q at low frequency and as regards tuneability,
and sensitivity to signal amplitude. The method
described below is a  simple alternative which
achieves the required objectives without the use of
filters or counting techniques.

Although originally designed for a project involv-
ing acoustic measurements such a circuit could be
used in a variety of practical situations. For example
it could be used to enable the driver of a moving
vehicle to switch on (and switch off) a stationary
warning light of some kind by sounding notes of
appropriate frequencies. Alternatively an operator
could use the circuit to control a model railway

7o . AMP. SQU.

T2 ON

T1 ON

Ti OFF -

1 -2 OFF -

NOTE A NOTE B

RESET(fromT)

SET (from T2)

Q=I C1=0 0=I

Fig. 2. Trip circuit switching levels and wave-
forms

acoustically, or, by sounding horns of different
frequency, a motorist could open and close his
garage doors froM his driving seat.

Although the circuit as described here consists of
discrete components, every part of it except the
emitter followers and pump circuit is realisable using
standard integrated circuit modules. In this form the
circuit could be made extremely compact.

PRINCIPLE OF OPERATION
Fig. 1 is a block diagram of the circuit. The audio

signal, after amplification, is squared by a Schmitt
trigger circuit to yield a wave with sharp leading
and trailing edges. The squared signal is applied to
a diode pump circuit designed to give a d.c. output

PUMP

TRIP

TRIP

S a
INSTABLE RELAY

Fig. 1. Block diagram of the audio frequency discriminator
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Fig. 3. Circuit diagram of the a.f. discriminator

471(11

EMITTER
FOLLOWER

AMPLIFIER SQUARER

as nearly as possible proportional to the signal
frequency. Thus if a note A is sounded a voltage
of, say, 4 volts appears at the output of the pump
circuit, while if a higher pitched note B is sounded
a voltage of, say, 5 volts appears there. It is required,
therefore, that the bistable, if set, should be reset
by the 4 volts signal due to note A, and if reset,
it should be set by the 5 volt signal due to note B.

To achieve this the pump circuit output is applied
simultaneously to two trip circuits. The switching
levels of these are so arranged that when note A
is sounded only Trip 1 switches, while when note B

T3 ON- - - -

T2 ON-

T, ON-

NOTE A

T, OFF- - - -

T2 OFF- - -

T3OFF- - - -

Any medium current pnp germanium switching transistors can be used

PUMP
CIRCUIT

EMITTER
FOLLOWER

is sounded both are switched. The signals from these
trips are then used as the reset and set signals,
respectively, of a bistable whose output controls a
relay. In order to ensure that the bistable remains
set after note B has ended the switch -off level of
Trip 2 is made lower than the switch -off level of
Trip 1. In this way the set signal produced by Trip 2
lasts until after the reset signal from Trip I has
ended.

Fig. 2 shows the waveforms from Trip 1 and
Trip 2 and the corresponding bistable output, result-
ing from notes A and B respectively.

NOTE B NOTE C

T, OUTPUT

T2 OUTPUT

T3 OUTPUT

0=1 or 0 0-0 0=1 0.0 Q.1 0-0

Fig. 4. Trip circuit and bistable outputs from selective discriminator
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CIRCUIT FEATURES
Fig. 3 shows the circuit of the discriminator using

all discrete components. Most of the circuitry is
conventional, but suitable circuit values are included
for the benefit of readers.

The only features worthy of note concern the
pump circuit. To ensure a reasonably linear voltage -
frequency characteristic from this stage capacitive
loading of the previous stage must be small, hence
the relatively small coupling capacitor (0.022/AF),
and a transistor must be used in the place of the
usual shunt diode. Adequate sensitivity then demands
a fairly large shunting resistor (47 ki2), which there-
fore necessitates the inclusion of an emitter follower
between the pump circuit and the trip circuits.

A large value (16/AF) is used for the reservoir
capacitor to' slow down the speed of the response
of the pump circuit and so minimise its sensitivity
to background noise.

PERFORMANCE
The discrimination attainable by the above circuit

was found to depend to a large extent on the purity
of the notes used as signals. The following table
shows how the pump circuit output varies with
signal frequency, the signal being provided by a
signal generator rather than a microphone:

Frequency (Hz) 300 400 500 600 700

Pump circuit output (volts) 2.7 3.6 4.5 5.3 6.1

By setting the switch -on and switch -off levels of
Trip 1 to 3.8 and 31 volts, respectively, and those
of Trip 2 to 5.3 and 1.6 volts, respectively, it was
possible to distinguish signals of frequency 590Hz
and 600Hz with complete reliability. Using a good
quality microphone and real notes generated by a

RLA

68611

335

27011

-I2V

8.260

0

+6V
0

INSTABLE

loudspeaker the perfor,mance was almost as good
(570Hz and 590Hz) even though the notes from the
speaker were noticeably distorted. With a poor
(carbon) microphone, however, the discrimination
was much poorer due to frequency jitter at the
output of the squarer.

BAND-PASS FILTERING
The above principle may readily be extended to

provide selective discrimination, whereby, if A, B
and C are notes of successively higher pitch, A or C
reset a bistable which has been previously set by B.
In this case three trip circuits are used, the switching
levels of Trip 1 being arranged to lie within those
of Trip 2, which in turn lie within those
of Trip 3. As shown in Fig. 4, note A causes only
Trip I to switch, note B causes Trip 1 and Trip 2
to switch, while note C causes all three to switch.

When notes A. B and C are sounded in turn the
trip circuit outputs pursue sequences as shown in
the following table. The \required output Q from
the bistable is shown alongside, the symbol Q'
representing "the previous value of Q":

OUTPUTS Note A Note B Note C

Trip 1 010 01100 0111000

Trip 2 000 00110 0011100

Trip 3 000 00000 0001110

Bistable (Q) Q' 00 Q'0111 Q'010000

From this table it is easy to deduce that the reset
signal for the bistable has to be T, (the inverse of
the Trip 1 output), while the set signal has to be
T3 + T3 (i.e. the inverse of the Trip 2 output oR
the Trip 3 output).
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SPARER!
BY FRANK W. HYDE

SATELLITE CAMERAS
Cameras that have been developed

and used with such great success
on satellites and other spacecraft
have been mainly devoted to the
obtaining of high definition. Simi-
larly with television cameras where
the task is much more difficult, the
British company EMI have made a
major contribution in this field.
They developed a low light tube
which was used in the ESRO TD -I
spacecraft launched in March 1972.
and was part of a French experi-
ment to map gamma rays from the
galaxy. It was the first time that a
European camera tube has been
used in space.

The tube, known as the Ebitron.
was developed at Hayes, Middlesex.
by EMI Central Research Labora-
tories. It is an intensifier vidicon
tube measuring 160mm by 64mm
and is claimed to be the smallest
tube of its type in the world. It
formed the "seeing" part of the
camera designed by the French com-
pany Engins Matra. The camera
with its associated equipment is
quite light, the camera itself weigh-
ing only 1.8kg.

The EMI tube was chosen
because of its small size, low weight
and its ability to "see" in near
darkness. Its ease of operation, fast
response, low light requirement
made it ideal for recording the
sparks caused in a gas chamber by
the passage of gamma rays..

As gamma rays pass through the
gas filled chamber the gas becomes
ionised leaving trains of sparks
These are short lived (a few
millionths of a second only) and of
low intensity.

A series of mirrors is arranged
so that two sides of the chamber
can be viewed by the Ebitron thus
enabling a three dimensional image
to be obtained. The information is

stored and transmitted to earth
stations for analysis by computer.

The TD -1 is the first satellite to
scan the whole sky and also the first
to be able to operate in full day-
light. The picture of the sky is
built up over a period of six months
from a polar orbit of some 500km
altitude. The satellite is one of the
most advanced in operation put into
space. It was launched on a Thor -
Delta rocket from the Western Test
Range in California.

ECOLOGICAL STUDIES FROM
SPACE

Aboard the Earth Resources
Satellite which was launched in
July 1972 were cameras designed by
RCA for high resolution TV. These
cameras can detect crop deseases
and pollution sources in the course
of making their scanning passes.

The system which consisted of
three cameras was designed by the
Astro-Electronics Division of RCA
at Princeton, N. Jersey. They have
produced a picture which is some
ten times sharper than the kind that
appears on home television sets.

Each camera uses 4,000 horizon-
tal scanning lines for the building
of a picture. From a height of
some 900km each camera will be
able to view the same area of
180km2. Each camera observes in
a different part of the spectrum, one
in red, one in infra -red and the third
in green. After transmission to
Earth the three images are combined
and the composite picture can then
be studied.

It is perhaps worthwhile to point
out that this technique was used
ten years ago by Ian Whitacker
when studying the moon. Later
other astronomers used the same
technique.

Now its use has been extended to
the study of the environment and
has proved exceptionally valuable.
Already the diseased areas of
various food crops have been
photographed, as well as silt move-
ment from estuaries into the sea and
the direction of ocean currents have
also been mapped.

One of the advantages of this
kind of photography is that the
altitude of the satellite gives ortho-
graphic pictures so that the proper
spacial relationships are directly
seen. No corrections are required
to show the real condition without
the spacial distortion that arises
from ordinary mapping.

As the orbit of the satellite is
synchronised with the Sun the same
lighting conditions exist for, each
area viewed, thus avoiding distor-
tions that appear when using other
methods of carrying cameras aloft
which are subject to changing angle
of the light of the Sun. The full
significance of this aspect can be
appreciated when it is understood
that only 72 per cent of the habit-

able land has been mapped in
detail and of this more than 50 per
cent of those that exist are out of
date.

The new mapping will now fill
in this gap, and not only that, each
area will be mapped 18 to 20 times
a year.

INDIA AND SPACE ACTIVITY
India has been very active in the

field of space development, as well
as in radio astronomy. There are
plans afoot to build the first all -
India satellite for launch in 1974.

It is expected that the launch
vehicle will be Russian and will
carry a satellite weighing about
100kg. There will be three experi-
ments on board which have been
designed by ISRO (India Space Re-
search Organisation) and will be
built entirely in India.

Development is also proceeding
on a design for a carrier vehicle
expected to be ready by the end of
1974. It is a four stage design simi-
lar to the Scout rocket. It will be
capable of putting a 40kg package
into orbit at about 400km altitude.

It is planned that the first firing
be made to gain experience. Later
launchings will carry on -board
experiments. This will he worked
up eventually to a coverage for
educational purposes.

By 1974 India will have access
to the NASA satellite ATSF which
will be launched in 1973. This will
enable India to have the facility to
cover some 5,000 villages for educa-
tional purposes. India will design
and manufacture the small and
rugged battery receivers needed and
also the 10ft diameter aerials made
of chicken wire.

There are two major satellite
communications stations in India
one at Avi and the other at Ahme-
dabad. The dishes at these sites are
30m dia. Most of the research is
carried out at the National Aero-
nautical Laboratories in Bam-
galore. There are divisions
there covering Aerodynamics, Pro-
pulsion, Materials, Electronics.
Instrumentation and Structures.

India suffered a severe blow with
the death of their leading scientist
Vikam Surabhai in 1971. However.
such was the nature of his forward
planning that India has today a
very successful space research team.

India has contributed quite con-
siderably already to the space pro-
grammes of other countries. From
the launching sites at Thube near
Travandram, which is U.S. spon-
sored. several hundred launchings
have taken place. Rockets. probes.
and satellites of British. French.
Russian and Indian origin have
already been launched from there.

A new site now being completed.
the Shrihameola Range, will extend
India's future space activities even
further.
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DISTRIBUTOREQUIPMENT

FOR A.K.G. HIGH QUALITY MICROPHONES

SA25-SA35-SA100 OTHER SAXON PRODUCTS . . .

LOW-PRICED AUDIO MODULES FOR
DOMESTIC and COMMERCIAL USE

THESE THREE MODULES HAVE ENJOYED UN-
PARALLELED SUCCESS DURING THE FIRST FEW
MONTHS' OF THEIR BEING MADE AVAILABLE TO
THE GENERAL PUBLIC. WE ARE PLEASED TO
ANNOUNCE THAT WE CAN NOW OFFER FAST
DISPATCH ON MOST OF OUR ADVERTISED ITEMS,
INCLUDING THESE THREE MODULES.

SA25 22.95 carr.
free

25 WATTS R.M.S.7 transistors. 7 diodes

SA35 .2445
35 WATTS R.M.S.7 transistors, 7 diodes

SA100 21010

carr.
free

100 WATTS R.M.S.11 transistors, 6 diodes

carr.
free

120 WATT HEAVY DUTY MODULE
Featuring a rugged class A driver stage, this module will run
from all our mixers etc., and most other makes of mixer. It
delivers 120W into an eight ohm load and employs 4 TO3
can (115W) output transistors.
SPECIFICATION
Power output 120W into 8 ohms
Freq. response 20-20,000Hz 2d 8
Input sensitivity 200rnV into 10K
Construction Fibreglass board
Size 8in 4in 4in (Sin with supply)
Low distortion parallel push-pull output stage. NEW: 160 Watt version

E13.90 20p carr. or with
supply EI895-!- 4 0 p carr.

!It---lealtaingspot

supply [27 90

ALL THREE MODULES HAVE OPEN AND SHORT
CIRCUIT PROTECTION, AND THE SA100 IS PROOF
AGAINST -OVER-DISSIPATION AND FAULTY IN-
DUCTIVE LOADS.

ONLY ADVANCED DESIGN TECHNIQUES MAKE
THESE EXTRAORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15 40,000Hz 1dB

Distortion 0.2% at I kHz
Loads 4 to 16 ohms
Quiescent current I5mA
Noise Better than 75dB
Supply voltage 25 45V, SA25/35

40 70V, SAI00
Size 4iin 4in lin (SAI00)

4M 3in lin (SA25, SA35)

Circuits, connecting instructions and application data
are supplied free with all modules.

POWER SUPPLIES FOR THE SA25/35 and SA100
AUDIO MODULES

P 545 Stabilised module for 2 SA25's or two SA35's,
05.0, carr. free

MT45 Transformer for above, heavy duty, 0.85,
carr. 20p

MT30 Transformer for unstabilised supply complete
with rectifier diodes mounted, L3.50, carr.
20p

PU70 Unstabilised supply for one or two SAI00,
0.75, carr. 40p

P S70 Stabilised supply module for one or two
SA100's, L4.90, carr. free

MT70 Transformer for PS70, [4.90, carr. 40p

ALL MODULES ARE BUILT ON GLASS FIBRE P.C.
BOARD

CALLERS AND MAIL
ORDER:
351 Whitehorse Road
Thornton Heath, Surrey
Tel. 0 I -689 3685

SINGLE CHANNEL SOUND LIGHT CONVERTER
This compact and reliable unit operates from amplifiers with

outputs from 5-100W. Does not impose a heavy load on
the amplifier, or, if connected in the wrong polarity, cause
any damage, as with some units.

Operation is simplicity itself and the unit is fully fused. The

unit is supplied to function from bass notes but may easily be

converted to respond only to treble or mid -range notes by

the addition of components costing less than Sp.

ft
116

£8.90 carr.
free

THREE CHANNEL SOUND TO LIGHT UNIT
Handling the total of 3,000W (3kW) this unit is unique for its price in that not only bass middle
and treble but also master controls are provided. Two amplifier sockets eliminate the need for
split leads, etc. Supplied in tough white steel case with a blue 21975 carr.
stelevite hooded cover. Fully guaranteed. 30p

MONO VERSION E6.50, carr. 20p
(As illustrated below. S.A.E. details. 9V operation)
OUTPUTS UP TO IV RMS

£1580 carr.30p
SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit is mains operated and measures 17-iin 3in

4in deep and is finished with a smart white on black facia. The controls are: Left/Right deck
fader, volume, bass, treble, headphone selector and volume, microphone volume, bass, treble,
mains on/off. THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCO-
THEQUE AND IS COMPARABLE TO UNITS AT OVER TWICE THE PRICE.

COMPLETE AMPLIFIERS
THE CS 100. E3490 carr. free

This versatile unit is now available in a black vynide
case and so represents even better value than ever.
delivering speech and music powers of up to 100W
R.M.S. and continuous signal outputs of 70W.
Two individually controlled inputs with wide range
bass and treble controls. Ideal for small groups. D.l's, etc

The SAXON 100. E48.50, carr. free.

V Ax (h. C C

   SAXON
With an R.M.S. output of 120W speech and music.
100W continuous power, four individually controlled
F.E.T. input stages and wide range bass and treble
controls, this amplifier has established itself as a

unit offering quality and reliability at low cost.

LOUDSPEAKERS British made bargains ! I !

12in 25W 8115 ohms L5.95, carr. 30pi ISin SOW 8/15 ohm. L14.50, carr. 50p.
I 2in 40W 15,000 gauss magnet system 8/15 ohm, 81150, carr. 40p.
A.K.G. MICROPHONES suitable for disco, group or general P.A. use SEND S.A.E. FOR

DI I DHL r.r.p. Ell, our price [9.45 post free. OUR A.K.G. PRICE
DI 90C High Z r.r.p. E21.50, our price L17.45 post free. LIST. DISCOUNTS
DI000C 24 ct. gold plate r.r.p. C37, our price L32 post free. ON ALL MICS.

CALLERS ONLY
OUR NEW DISTRIBUTORS.
CIRCLE SOUND
328-330 The Banks
Rochester.
Medway 404199

BUSINESS
HOURS:
9.30 a.m. to
5.30 p.m.

TERMS OF BUSINESS: C.W.O. or
C.O.D. (35p extra). All cash in regd.
envelopes please! Telephone orders
to our CROYDON BRANCH. TRADE
AND EXPORT ENQUIRIES
INVITED
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CRESCENT RA..
III 40 MATES ROAD, LONDON N11 611, 888 3206

LOW VOLTAGE
AMPLIFIER

5 transistor amplifier complete
with volume control, is suitable
for 9V d.c. and cc. supplies.
Will give about 1W at 8 ohm
output.
With high IMP input this ampli
fier will work an a record
player, baby alarm, etc..
amplifier.

E175
plus 13p P. @ P.

TRI-VOLT BATTERY
ELIMINATOR

Enables you to work
your Transistor
Radio, Amplifier or
Cassette, etc., from

the a mains through this compact
Eliminator. Just by moving a
plug you can select the voltage you
require, 6, 71 or 9 volt. This
means all your transistor power
pack applications can be h ndled
by this one unit. Approx. size
21in 21in 31In. Our Price075 plus 10p I'. & P. Same
model suitably wired for the
Philips Cassette 1,3 plus 10p P. & P.

CRESCENT MINI -STROBE
 Approx. 1 Joule

output
 Variable speed
 A.C. 220-250V
 Approx. size- 6' X

4' X 4'
Ideal for Discos., etc
Working and f 16.50 + 38p
Guaranteed P. & P.
For more details send a S.A.E.

MAIL ORDER
DEPT.
No. II

MAYES RD
LONDON

N22
ATL

COMPONENTS AND HI Fl
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FROM 9 A.M. TO 6 P.M. 6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)

13 SOUTH MALL, EDMONTON, N.9 8031685
DIGITAL CLOCK KIT

24 -hr. Nixie dig. clock kit.
We aupply: a complete set

. of components; a complete
set of easy to follow

instructions; printed circuits made to
make construction ati simple as possible;
a cabinet and front panel to give a
professional finish. All for the price of
the components. 122.50 + 50p P. & P.
Please send S.A.E. if you require more
information.

EA1000 3 WATT AUDIO AMPLIFIE
An Audio Amplifier designed around Om
TA A621. Linear I.C.:
Supply Voltage .. 9- 24V
Speaker Imp. .. 8-16 ohm
Frequency . 30111-25k II z
Overall Size . .. Sin x 3M x Liu
Ideal Amplifier for radios, record players.
stereo units, etc.
Full technical data and diagrams with each L2 '63
module. All guaranteed and a bargain at + up I'. & P.

S.C. MODULE TYPE SIAM) MINI LOUDSPEAKERS
3W vm a. power amplifier and pre- 21in 8 ohm 50pamp. Complete with data sheet. 21in 80 ohm .. 50pFully 21in 40 ohm 50pguaranteed. -\lIllpp,el Please include Sp I'. a P. on
111410.carr.7p. i f 1 each L.8.

TRI-VOLT CAR SUPPLY
Enables you to work your Transistor Radio, Amplifier
or Cassette, etc. from the 12 volt car supply. Posit4i e or
negative earth. Approx. size = 2in. x 311n. x liin.
This converter supplies 6, 7I or 9 volts and is transistor
regulated. A real money saving device for 22.50 plus
10p P. & P.

MINIATURE RELAY
6 volt 70 ohm.
Single Pole Changeover 40P plus up P. it P.
Approx. size = lfin. x lin. x fin.

ADD LUXURY TO YOUR CAR
WITH A MOTOR DRIVEN
CAR AERIAL
Spec.: 5 Section

Extended Length 100cm
Length under Fender 40cm
Cable Length 120cni

Supplied complete with Fixing
Bracket and plus 25p
Control Switch. IC.3* I3 P. @ I'.

6

CRESCENT CASSETTES
Top quality cassettes at unbeatable prices (complete with
standard storage case): C60 28p, C90 88p, 0120 480 Plusup P. & P.

PSYCHEDELIC LIGHT CONTROL;U N IT
Three Channel: Baas- Middle- Treble.
Each channel has its own sensitivity
control. Just connect the input of this
unit to the loudspeaker terminal, of an
amplifier, and connect three 250V up to
500W lamps to the output terminals
of the unit, and you produce a fascinating
sound -light display. (All guaranteed)

&so Plus 38P P. & P.
If you require mo e information please send S.A.E.

"CRESCENT" 100 WATT R.M.S. ALL PURPOSE AMPLIFIER
U.B U IL D.IT

We supply the three modules for you to build this Disco-Group-P.A.
Amplifier into the cabinet of your choice.
* THE POWER AMP MODULE TP1SOW
170W r.m.s. eq. wave 300W instantaneous peak into 8 ohm (60W
into 16 ohm). 21448 carr. 45p
* THE PRE -AMP MODULE
Four control pre -amp. Vol. Bass Treble. Middle controls. Designed
to drive most amplifiers using F.E.T. first stage. 12413 carr. 25p
* THE POWER SUPPLY MODULE P5100
Is supplied complete with the mains transformer. MN carr.50p
Complete fixing instructions are supplied and no technical
knowledge is required to connect the three ready wired modules.

A fantastic bargain. If you purchase all three modules.
1125 care. 75p

Send S.A.E. for further details on this or our ready built amplifiers.

PRINTED
CIRCUIT

BARGAIN S.C.R. Everything for
Tested Thyristor. producing your
400V, 3amp. own Printed
45p each. 5for Circuits, 81.40
5p P. & P. plus 10p P. & P.

EMI LOUDSPEAKER 450
10W 13in r. Bin 2- two 2.2I in
tweeters and cross -over. All wired
and ready for use. This ever -
popular 450 in 3-8-15 ohm imp.

E350 plus 38p P. & P. each.

7' 4' LOUDSPEAKER
A top quality
speaker ideal where
small size is import-
ant. Manufactured
by kl.M.1 for a well-
known hi -fl set
maker. Size: 7in. x

4in. Impedance: 8 ohms. Flux:
38.000. Max. Free range: 90Hz to
12kHz. Power handling: 5W.
Unbeatable. Price: 81430. Free
postage on this item.

become
a RADIO -AMATEUR !

free!

learn how to become a radio -amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence

Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL
P.O. BOX 156, JERSEY

NAME:

ADDRESS: EB23

BLOCK CAPS please

FAST -RELIABLE SERVICE

ELECTRONICFOCOMPONENTS
SEND NOW FOR A

CATALOGUE
5th EDITION

D

DISCOUNT
25p POST FREE (UK)

W.E.C. LTD.
HIGH STREET, RIPLEY, SURREY

Established 1954

FERRANTI
SEMICONDUCTORS . COMPARE OUR PRICES

Trans(
ZTX107
ZTX108
ZTX109
ZTXI 14
ZTX300
ZTX302
ZTX304
ZTX3 1 0
ZTX3 I I

ZTX3 1 2
ZTX3I 3
ZTX3I4

ZTX320
Op ZTX330
7p ZTX331

10p ZTX500
20p ZTX502
106 ZTX504
15p ZTX5I 0
19p ZTX530
Op ZTX531
9p ZTX550
9p BFS59

10p BFS60
I I p BFS61

28p BF596 .. 13p ZS I 78 34p
13p BF597 .. 2Ip Z5270 10p
14p BFS98 .. 18p ZS271 14p
10p Z527216p
15p DIODES Z5274 17p
39p Z5140 .. 3.2p Z5276 23p
15p Z5141 .. 39p ZS278 Sip
19p Z5I42 .. 30p 1N4001 .. 6p
2.0p Z5170 .. 9p ZN4I 4 I.C. Radio
15p Z5171 .. Ilp As shown on
13p ZS 172 .. 14p "Tomorrow's
18p ZSI74 .. 15p World." LI -20
19p Z5176 .. llp incl. free data

Postage and Packing lop. Free above E2. S.A.E. for full list

VALENCE ELECTRONICS
2A CANAL STREET, DROYLSDEN, MANCHESTER
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report from
AUSTRALIA

BY J.M.WALDIE

FM BROADCASTING
The Australian Broadcasting

Control Board has been enquiring
into the desirability of f.m. radio in
Australia and has now issued its
findings in a 100 -page volume entitled
"Frequency Modulation Broadcast-
ing". The board examined some 150
written submissions and 70 formal
exhibits, and employed its Technical
Services Division to carry out an
examination "of every technical prob-
lem considered to be possible".

The upshot of this deliberation is
to recommend that f.m. broadcasting
should be introduced, and this has
been endorsed by the Government.

This is, in fact, the third time that
official committees in one form or
another have examined f.m. radio in
Australia. The first was in 1942 and
'resulted in the installation of four
experimental transmitters, operating
in Sydney, Melbourne, Brisbane and
Adelaide in 1948.

OBJECTIONS
In 1957, the board conducted a

public enquiry and found "very real
practical objections to the intro-
duction of f.m. broadcasting". The
four stations, which by then were
transmitting for some 80 hours
weekly using substantially the same
material as was included in the more
serious of the then two ABC pro-
grammes, were closed down in 1961

to allow for expansion of the tele-
vision services from 10 to 13

channels.
This situation, in which the v.h.f.

band is more or less saturated with
television and other services, pro-
vided a large headache for the enquiry
just completed. It was preferable to
use the v.h.f. band for the projected
radio service for obvious reasons:
the technology was well known and
the signal propagation would be

relatively high. However, this meant
the abolition or re -allocation of one
or more television channels with
obvious disadvantages and the
possible need to use bandwidths of
as low as 0.4MHz.

The alternative was to use the
u.h.f. band, which is relatively un-
cluttered, but this, too, has dis-
advantages: no other country uses
u.h.f. for f.m., and standardisation
should be the aim; the technology

was virtually unknown; the coverage
obtainable would be lower than with
v.h.f.

However, the die is now cast: the
recommended bandwidth (allowing
20 stations to cover each area) is
40MHz and the suggested frequency
range is 470-510MHz. Local manu-
facturers have three years in which to
decide on the technical standards for
u.h.f. reception and transmission.

PLANS FOR THE FUTURE
The aim is to provide two national

stations, one to transmit the current
ABC network for provincial and
country areas, and the second, city -
based, to provide a second "fine
music" network. Commercial
stations will also be licensed.
Finally, a new type of station will be
introduced, on a non-profit basis, to
cater for the needs of minority
groups. All these stations can
transmit stereophonically.

It has been suggested, with just a
hint of patriotism, that Australia's
venture into u.h.f. broadcasting might
just be the shot in the arm that the
local manufacturers claim is needed.
It will be interesting to see if the
Japanese will produce a u.h.f.-
f.m./a.m. receiver for the Australian
market by 1978.

AUDIO SHOW
There can be no doubt that hi-fi

enthusiasts (at least in Sydney) have
an extremely large selection of
equipment available to them, if the
1972 Audio Show, held in Sydney on
August 9-13, is any guide. It is
equally true to say that the average
buyer can not be badly off; the
manufacturers and importers, in

conjunction with Australian hi-fi,
must be conscious of a considerable
interest to stage an exhibition of this
magnitude.

The show actually covered three
floors of a moderately large multi-
storey motel. The ground floor was
relegated to 16 large (silent) displays;
two upper floors were used to demon-
strate, in over 40 individual suites,
the complete range from any one
manufacturer or selected combi-
nations.

More than half the equipment
shown originated in Japan, with all
the major names being present.
British exhibitors included Garrard

(the Zero 100 deck was used in many
stands), Wharfedale, KEF (who have,
along with Leak and Goodmans,
commenced local production),
Plessey, BSR, and B&W.

NEW DEVELOPMENTS
Interesting new developments for

the cassette enthusiast included the
new Sony deck (TC 165) with auto-
matic and continuous reverse
facilities, several new decks with in-
built Dolby, including National,
TEAC, Kenwood and Pioneer, and a
C 180 cassette, and an endless loop
cassette, both from TDK.

There were many four -channel
units demonstrated, but by far the
most impressive was one line-up con-
sisting of a four -track TEAC 3340
deck, feeding two JVC PST 1000
stereo graphic equalisers, in turn
feeding two phase linear power ampli-
fiers whose 2,800 watts (r.m.s.) out-
put was handled by four ESS trans-
mission line speakers-and this in a
room measuring about 12ft 15ft!
Cost-about £4,000, but trade-in's are
acceptable.

OPTICAL
COMMUNICATIONS

Australian communications may
benefit from a new joint venture by
Amalgamated Wireless (Australasia)
Ltd., and the Tribophysics Division
of the Commonwealth Scientific and
Industrial Research Organisation
(CSIRO). The CSIRO have
developed a new type of optical fibre,
consisting of a liquid -filled hollow
glass tube.

Although finer than a human hair,
the fibre could transmit more infor-
mation than existing wide -band
microwave and coaxial communi-
cation links. Using a helium -neon
injection laser as a light source, for
example, it is claimed that, using the
new fibre, previous disadvantages of
signal loss over long distances using
light guides are overcome.

The system has been made avail-
able to the Australian Post Office for
its research laboratories to evaluate
the fibre's potential in the develop-
ment of Australia's Telecommuni-
cations network.

It is certainly a far cry from that
eventful day in 1870 when John
Tyndall showed that light could be
borne by a liquid around corners.
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THE realisation of MJSiC and allied
effects by means of a variety of elec-

tronic devices has been possible for a good
many years. The electronic organ, for
exam p e, was becoming rapidly accepted a
decade before World War II. Of the vast
range of electronic instruments now avail-
able, however, there are a few which are not
aligned to operate around a conventional
chromatic scale. Thus, for the performer,
the appeal of such instruments would be
based primarily on the effect of tone
quality, ease of playing and novelty in
design.

For the composer, however, the abund-
ance of electronic instruments does little
more than provide a range of alternatives
to supplement or replace standard i istru-
ments of the orchestra. Out of such a
situation the idea of musique concrete was
born. This technique enabled composers
to create and experiment with sound forms
generated naturally or unnaturally by such
unlikaly sources as dustbins, rattling tea-
cups, conversation or malplayed musical
instruments. Some workers incorporated a
system of manually operated oscillators,
both groups linking their sound sources to
one or more disc cutters or, later, tape
recorders.

The task of creating and blending discrete
tones into a coherent and recognisable
musical work involved so much laborious
effort that musique concrete established the
reputation of being more of a technical
exercise than a creative art form. Tius the
publication of Moog's designs for voltage
controlled amplifiers and oscillators about
eight years ago was hailed with enthusiasm
in many quarters of the musical world.

Moog's designs crystallised the ideas and
requirements expressed by a number of
serious composers wnose creativity was
hampered and frustrated by the confines of
the accepted musical disciplines. The
possibilities of, and extensions to, Moog's
original circuits have led with great rapidity
to the inception of a series of variably
complex devices having the generic label
of 'synthesiser".

THE SYNTHESISER DEFINED
What exactly is a synthesiser? The word "syn-

thesis" is defined as the building up of separate
elements into a connected whole and this, very
succinctly, describes the function of the synthesiser
with respect to the formation of sound structures.

Essentially the instrument consists of a number of
sound sources and sound treatments which may be
combined together in an enormous diversity of ways
to produce an equally varied range of sounds in a
number of applications.

1. As a live performance instrument. A con-
siderable company of popular artists and groups
use a synthesiser, in one form or another, as a
standard item of equipment either to supple-
ment their normal methods of sound treatment
or to play as an instrument in its own right.

2. As a sound effects unit. The use of the syn-
thesiser is by no means restricted to musical
circles and it is equally at home "producing"
creaking doors, artillery fire, explosions, dripping
water, birdsong and a virtually unlimited range
of sounds similar to those featured in and popu-
larised (for some) by the "Dr Who" series.
Thus the tape recording enthusiast, amateur
dramatic society, tine club and so on could
easily find the synthesiser becoming a useful
and indispensible tool.

3. As an audio-visual teaching aid (in conjunction
with a good oscilloscope) the synthesiser can
provide an invaluable insight into the funda-
mentals of electronic and acoustic waveform
phenomena. In this respect there is a large
potential field of application.

IMITATIVE OR UNIQUE
The term synthesiser carries the implication, for

some, that the instrument is of an essentially imita-
tive nature and/or that the sounds produced by it
are ersatz. With regard to the former criticism, the
degree of control which may be exercised in a well
designed synthesiser is such as to allow it to imitate
a wide range of musical instruments very effectively.

For the sound effects man, the ability of the
instrument to produce imitations of a wide range
of naturally occurring sounds is a feature which
cannot be lightly set aside.

In answer to the second criticism which implies
that the sound forms produced by the synthesiser are,
in a sense, unreal --nothing could be further from
the truth. The nuance and timbre imparted by the
synthesiser to a fundamental tone is no less real
than the nuance and timbre imparted, to the same
tone, by. say, a trumpet or a violin. In practice, the
purity and exactitude of the tonal permutations made
available by the synthesiser are frequently inspiring
and possess a beauty which is peculiarly their own.

Practical Ebztronics February 1973
141



RELAXATION
OSCILLATOR

+V

In ut

OPERATIONAL

AMPLIFIER

NON-LINEAR
FEEDBACK

Fig. 1. Block diagram of a

VOLTAGE CONTROL
Various forms of voltage control have been known

and exploited for a number of years but the applica-
tion of the principle to the control of synthesiser
circuits results in the appearance of a number of
unique features. By way of illustration one could
scarcely choose better than a form of voltage con-
trolled oscillator based on the design published by
Dr Moog. Fig. 1 shows such a device in block
form.

The relaxation oscillator is driven by an opera-
tional amplifier the output current of which is
proportional to the exponential of the input. As
the output current increases so also will the rate
at which the charge on capacitor "C" reaches the
unijunction breakdown voltage. Thus the frequency
is increased.

The unijunction sawtooth is fed to a series of
waveform shaping circuits which provide a useful
number of "in phase" outputs. By means of this
system relatively wide frequency ranges may be
obtained without the necessity of switched RC or
inductively tuned networks.

The general principle of voltage control may simi-
larly be applied to almost any parameter in any
of the devices built into the synthesiser, e.g. amplifier
gain, filter bandpass or band reject characteristics,
degree of reverberation and so on. There are a
number of distinct advantages in so doing, these
are :

1. Signal and control paths are quite separate from
one another. Thus a device may be remotely
controlled without compromising the signal in
any way.

2. Devices can control one another in a con-
tinuously variable manner without the necessity
of complicated, expensive and limited -range
switching circuits. In certain circumstances a
device may control or limit its own output by
using part of the signal output as feedback to
the control input.

3. By provision of high input impedance to the
control circuits each controlling device has a
potentially large "fan -out" capability thus mak-
ing multiple parameter control a possibility.

A specific example of voltage control is given later
in this article and will serve to underline the
flexibility and versatility of the system.

SYNTHESISER DESIGN
In designing a synthesiser care has to be  taken

to ensure that the system does not become so com-
plex that it is impossible to operate effectively.

Waveform
Shapers

voltage controlled oscillator

Consequently it is necessary to define the require-
ments of the instrument and to specify the means
by which these requirements may be met. In this
respect a form of modular construction offers the
distinct advantage that one may start with a simple
system and increase the size and complexity as and
when required.

As a general rule most sounds have a fairly com-
plex structure comprising a fundamental tone, one
or more overtones or harmonics and, in some cases,
an element of noise. It is usually the fundamental
tone which dominates the sound structure and which
provides the primary means by which the sound is
observed.

The author's prototype synthesiser is shown above.
Below is the final version built in modular form andhoused in a Vero metal case
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Another important feature concerns the way in
which the sound structure is presented. The rapidity
with which the sound becomes audible, the maximum
volume attained and the rate at which the sound
dies away together constitute a pattern, known
generally as an envelope, which contributes very
largely to the recognition of the sound. Variation in
the rapidity of attack and the rate of decay of an
otherwise unchanging sound structure can make an
enormous difference to the auditory effect of the
sound on an observer.

Two other factors play an important part with
respect to the recognition of sound. These are
timbre and nuance. Timbre is defined as the charac-
teristic quality of sounds produced by each particular
instrument or voice, depending upon the number
and character of the overtones while nuance relates
to the delicacy, or shade of meaning, of a sound.

ACHIEVING THE REQUIREMENTS
It is a relatively straightforward matter to provide

hardware to meet three of the above requirements,
i.e. fundamental tones may be provided by one or
more oscillators; variation in sound presentation is
achieved by means of an envelope shaper while

timbre may be varied by selective filtering and addi-
tive mixing, either separately or in combination.
together with a degree of reverberation.

Control of nuance cannot, however, be achieved
by the application of a discrete piece of hardware
but is controlled by the inter -adjustment of prac-
tically all the parameters involved in any particular
sound structure.

PROGRAMMED MODULES
The hardware so far considered covers the basic

necessities of sound formation but offers nothing that
cannot be obtained from a selection of signal
generators, reverberation amplifier and integrator, all
of which are easily obtainable as discrete units and
in a variety of forms. The next stage, therefore, is
to devise a means whereby the principal function of
the modules may be voltage controlled and to pro-
vide the means by which they may be programmed to
produce a range of tone patterns or rhythms. Auto-
matic programming may be achieved by provision of
one or more ramp or random voltage generators.

If these latter devices are, themselves, made pro-
grammable then the possible control signal permuta-
tions, with only a small number of modules, becomes

SPECIFICATION
Stabilised Power Supply

+15V/O/-15V at 750mA per rail.
Max. ripple at 12 per cent overload is less
than 15mV.

Two Input Amplifiers
Gain variable from unity to x 50.

Two Ramp and Pulse Generators
Frequency range (a) 0.01Hz to 15Hz.

(b) 0 05Hz to 30Hz.
Manual and voltage control. Output voltage
is 4V nominal ramp and -4V nominal
pulse.

Two Triangular/Square Wave Oscillators
Frequency range (voltage control) less than
1Hz to 16.5kHz. Frequency range (manual
control) 5Hz to 10kHz. Output voltage:
Triangular 350mV p -p. Square IV p -p.

Two Output Amplifiers
Variable gain with manual and voltage
control. Panning facility between channels.
Input level 500mV. Maximum voltage
gain +13dB.

Reverberation Amplifier
Variable gain manually controlled. Voltage
control of reverberation. Unity gain with
reverberation out. Frequency range of
spring line - 3dB at 80Hz and 4kHz. Input
level 500mV.

Ring Modulator
Four quadrant multiplier based on inte-
grated circuit. Frequency response
effectively flat from d.c. to greater than
150kHz. Input levels 2 x 500mV max.
Output level 800mV max.

Tone Control
Tuneable active filter. Effective slope
7dB/octave. Overlapping bass and treble
ranges allow extreme effects to be obtained.

Envelope Shaper
Produces an envelope of variable shape and
period derived from internal constant
voltage source and external trigger. May
be triggered manually. Output waveforms
variable from pulse, sawtooth, trapezoid,
and triangular.

Noise Generator
Provides up to 3-5V white noise. Control of
colouration by means of tuneable low pass
filter.

Sample and Hold
Random voltage generator which can
double as an additional ramp generator.
Produces staircase waveforms of formal or
random nature. Clock output is provided
for synchronisation purposes. Output
level -6V max.

Differential Amplifier
Provides additive and/or subtractive mixing
facilities. Output level proportional to
sum and/or difference of the four inputs
provided, maximum 26V p -p.

Inverter
Similar to above but with only two inverting
inputs.

Meter Unit
A meter with precision rectifier circuit to
read a.c./d.c. signals in two ranges, 0.5V
and 1V.
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Fig. 2. Block diagram of the synthesiser

very wide indeed. If the frequency range of the
ramp generators is sufficiently wide they may them-
selves be considered as sound sources and used for
the direct provision of rhythms.

Similarly, with the control signal suitably
attenuated and running at a frequency of between
6-8Hz, a single ramp generator may be used to pro-
vide a vibrato modulation to an oscillator thus
adding greatly to the interest content of discrete
tones.

Synthesiser keyboard with separate sustain, vibrato
and oscillator units mounted on the left

ADDING A KEYBOARD
Perhaps the simplest method of programming the

oscillators is by the addition of a keyboard. Since
keying provides a range of control voltages to the
oscillator the keyboard itself may be considered to
be a manually operated staircase generator.

The keyboard may also be used to provide gating
and synchronising pulses to initiate treatment or
shaping sequences each time a key is depressed.

AMPLIFIER

CONTROL
IN

SIGNAL
OUT

CONTROL
OUT

SOUND TREATMENTS
The only sound treatment so far given any degree

of consideration is that of reverberation. There are,
however, a number of others which can provide very
useful extensions to the facilities offered by the syn-
thesiser. Up to now the accent has been on synthesis
by addition, but, equally, one can synthesise by sub-
traction.

In this latter case the starting point is a complex
sound, such as white noise, from which the required
elements are obtained by filtration. There is thus a
place for one or more notch and/or band-pass filters
the actual characteristics of which may be varied by
means of voltage control.

On the simpler side there is also a place for a form
of tone control of sufficient range to enable extreme
effects to be investigated.

INTERFACING
Finally, it is necessary to consider the best means

of interfacing the synthesiser with external equip-
ment so that it may accept as wide a range of
inputs as possible without distortion and, on the
output side, provide a similar widely compatible
drive.

A block diagram of the synthesiser to be described
is given in Fig. 2.

The idea of external connection compatibility for
all modules was believed to be a prime requirement
in view of the possibility that many constructors
may wish to build only a limited number of the
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The basic modular
form of construction that
will be used throughout the series
modules to be described as additions to existing
synthesiser projects. In view of this situation it may
seem somewhat paradoxical to provide modules
labelled input and output amplifiers.

In point of fact these can be connected in virtually
any position in a chain of modules the main limita-
tion being due to the possible saturation of the
amplifiers due to the input levels being exceeded.

The final stages of the output amplifiers are cross -
coupled by "panning" controls thus enabling stereo
and "floodsound" effects to be investigated.

INTERCONNECTIONS
Referring again to Fig. 2, it will be noted that

many of the modules are shown with interconnec-
tions made between them.

Of the three most widely used systems of module
interconnection the one most suited to the modular
concept is that in which individual devices are
coupled by means of patch cords. The great dis-
advantage of this system is that a complicated patch
can render the front panel controls almost
inaccessible.

With a view to relieving this situation modules
may be connected internally in the manner in which
they are most likely to be used. The actual method
of internal connection is really a matter of the
individual constructor's preference, those connec-
tions shown in Fig. 2 being intended as a guide
rather than a mandatory requirement.

BUILDING THE SYNTHESISER
Full constructional details will be given on build-

ing the synthesiser shown and an outline specification
of the instrument appears in this article.

Extensive use has been made of the 741 opera-
tional amplifier since the use of these devices invari-
ably simplifies design and construction in comparison
with circuits in which discrete semiconductors
are employed. Furthermore, the 741 offers the
feature of unconditional stability under almost any
operating condition and is protected internally
against "latch -up" and output short circuit and is
readily available at economic prices from a variety
of sources.

The only test equipment requirement is for a good
oscilloscope, particularly during the setting up stages.
Ideally the 'scope should be d.c. coupled but, failing
this, a high resistance voltmeter will suffice to moni-
tor the v.1.f. performance of the various modules.

Next month, constructional details for the stabilised
p.s.u. will be given.

NMONTH

HI Fl
TAPE LINK....

Bring hi-fi quality to your tape deck with this quarter
track stereo tape link. ,

It features separate record and replay amplifiers using
modern circuit technology to give low distortion and
noise, and accurate replay characteristics.
Tape speeds of 1i, 3k and 71 inches per second are
catered for, and a switch is included for single track
mono operation. Setting up requires only minimal
circuit adjustments.

SIGNAL INJECTOR

TRACER
Using a digital integrated circuit in a linear mode
makes this Signal Injector and Tracer cheap and easy
to build. Extremely useful for fault finding on radios,
amplifiers and other audio equipment. A simply built
r.f. probe makes the Tracer suitable for high frequency
detection.
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UK PRESENCEPRESENCE
AT ELECTRONICA

The giant Electronica exhibition
staged in Munich was the last of
the great European shows before
Britain's entry into the Common
Market. And there was every sign
that at long last the British were
taking the ECM seriously.

One British journal organised a
special charter aircraft for the
show and took 117 people along,
nearly all of them top executives
from British companies. The British
joint venture group sponsored by
the Department of Trade and
Industry numbered 55 companies
and there were others with stands
independently of the official group
as well as many British products
on stands of German Agents.

The Central Office of Informa-
tion produced a splendid book
"Electronic Components and Equip-
ment from Great Britain" in sup-
port of the British effort. It had
German text throughout its 62 well -

illustrated pages and again this
shows Britain waking up to the
facts of life, one of which is to
address your audience in their
own language.

In all, there were 1,600 exhibi-
tors from 22 countries. As this was
only the fifth Electronica the growth
rate of the exhibition must be re-
garded as truly startling.

The only gripe I heard in Munich
was on prices. Munich has always
been pricey by British standards
but this year's combination of the
floating pound (buying fewer
marks) and the aftermath of the
Olympic Games which has inflated
local costs made our British high
street and pub prices look really
modest.

GREAT LEAP FORWARD
The year 1973 should be good

for Solartron and the Schlumberger
Group, of which Solartron is the
U.K. member. I hear that the
French companies in the Group
have now virtually completed a
rationalisation programme in which
what was once a rag -bag of smal-
lish companies has now been con-
solidated into major groupings of
considerable strength.

In Britain, Solartron's Farn-
borough plant was as busy as I'd
ever seen it when I called in last
month. The Master Series, a range
of a dozen digital voltmeters
launched earlier this year, was des-
cribed to me as having made a
major impact in the market place
with revenues already ahead of
schedule. But the big new field is
in radio frequency instrumentation
and Solartron will be offering
equipment for use up to 40GHz.

Another new Solartron activity is
frequency synthesizers. This activity
was previously concentrated in the
Munich plant but now Farnborough
engineers are involved in a joint
development programme and new
models will probably be manufac-
tured in both locations.

Another bright product line is
the realistic tank gunnery simu-
lator known as "Simfire" for which
Solartron recently won a Ministry
contract worth £1.4 million follow-
ing successful field trials by the
15th/19th Hussars in Germany. The
system uses a low -power pulsed
laser beam to simulate the firing of
the shell and its trajectory. The
target is fitted with detectors and
if a hit is detected it triggers off a
pyrotechnic display on the "killed"
vehicle.

Solartron is spending plenty of
cash on R and D to bring them-
selves into a leading position in
Europe. Most companies think
themselves pretty progressive if
they plough back 10 per cent into
R and D. The Solartron figure is
currently running at 14 per cent on
the instrument side of the business.

The biggest Schlumberger busi-
ness, though, is still in oilfield
instrumentation. Worldwide there
are 30,000 employees operating in
50 countries.

LES FOLIES
One of the brightest of the new

generation of electronic industry
entrepreneurs, Tom Jermyn, has a
keen eye for the ladies, in a strictly
business sense of course. His
company, Jermyn Industries, manu-
factures semiconductor acces-
sories such as i.c. sockets, transis-
tor pads and heatsinks for which
there is a world-wide sale.

Nearly three years ago he set up
a sales office in Munich, soon to
be followed by another in San
Francisco and now he has opened
his third in Paris. They all have one

thing in common-all are managed
by ladies, and all of them good
lookers.

Heading up the Paris office
(appropriately located in the rue
de Londres!) is multi-lingual Stella
Bornstein who now joins Lore von
Kleist, Munich, and Janice Pascoe,
San Francisco. Stella is as yet un-
tested, having only just started, but
Janice and Lore have easily out-
paced the performance of the local
agents they replaced, Lore for
example having built up the
German business to 50 per cent of
the present Jermyn U.K. turnover.

The point of this story is not so
much the girls but how some of
our more thrusting companies are
getting around the world and really
selling.

Incidentally, Jermyn is expand-
ing manufacturing facilities beyond
simple semiconductor accessories.
Latest product is a 300W triac-con-
trolled light dimmer which fits
neatly in place of the common
square MK light switch. The dim-
mer, designed by Jermyn engi-
neers. is also available in kit form
for home constructors.

NEW LINE ON DEFENCE
Defence contracts may be get-

ting harder to come by but they are
still very big business. A new line-
up of Thorn Automation, the Kelvin
Hughes and Aviation divisions of
Smiths Industries, and Scott and
Electromotors, will be in a stronger
position to bid for contracts under
the group name Defence Equip-
ment. Between them they employ
11,000 people and have combined
assets of £164 million and a turn-
over of £440 million.

One reason for the link -up is
said to be the reduction in size of
Ministry R and D establishments
and the farming out of work to the
larger companies.

IN TRIPLICATE
Despite all the trials and tribu-

lations experienced during the
commissioning of the new air
traffic control system at West Dray-
ton, Marconi Radar Systems has
finally handed over the £5 million
complex after a year of operational
trials. The triplicated MYRIAD
computer systems operate inde-
pendently to give a reliability such
that the system is only out of
action for less than thirty seconds
in five years.

Another Marconi achievement
was the £1.5 million system for
Eurocontrol based at Bretigny, near
Paris. This has now also been
handed over. Marconi led the inter-
national consortium which included
Standard Elektrik Lorenz of
Germany, and S.A.I.T. Electronics
of Belgium. Altogether Marconi has
completed 38 major ATC instal-
lations in the last decade.
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Goonhilly 3, Britain's new £22 million satellite -communication
aerial, is significantly different from the two earlier aerials at the
Post Office's earth station on Goonhilly Downs. It is specifically
intended for tracking satellites in geo-stationary orbit, whereas
Goonhilly 1 was designed for tracking fast-moving satellites, and
Goonhilly 2 for both sub -synchronous and synchronous orbiting
satellites.

REFLECTOR
The 29.6-m diameter reflector of Aerial 3, although larger than

those of aerials 1 and 2 (26m and 27.4m respectively) for improved
performance, is considerably lighter, due to the use of 2mm alu-
minium sheet for the reflecting surface, instead of stainless and
mild steel. The sub -reflector can be tilted under the control of an
hydraulic system to deflect the aerial beam by up to 25 minutes of
arc in azimuth or elevation without moving the main reflector.

DRIVE EQUIPMENT
Movement of the main reflector about each axis is effected by

twin driving units each having two electric motors. Solid-state
control devices are used instead of rotating machines as on aerials
1 and 2.

When the satellite starts to move out of the beam, error signals
appear and activate the servo systems which steer the beam to
eliminate the tracking error. Tracking can be accomplished by
movement of the main reflector with the sub -reflector locked in a
central position, or alternatively by movement of the sub -reflector

only.
Goonhilly 3 is currently transmitting two and receiving 11

telephony carriers, although it is capable of being expanded ulti-
mately to receive 33 carriers. The transmit carriers are radiated
in the band 5.930 to 6.420GHz and received in the 3.705 to 4-195GHz
band.

When required, Goonhilly 3 transmits and receives two tele-
vision carriers, one for vision, the other for sound. It can also
operate a transmit and receive contingency carrier arrangement to
support services lost during failure of a transatlantic cable.

RECEIVING SYSTEM
The received signals pass through flexible waveguide to ore of a

pair of low -noise parametric amplifiers, cooled to 15 K ( -258 C)
by a closed -cycle gaseous -helium cryogenic system (bottom left).

The signal from the LNAs, further amplified by 40dB in a tra-
velling -wave -tube amplifier, passes by waveguide down the centre
of the king post to a rotating waveguide joint, and is then carried
in the waveguide to the central control building (bottom right).



THE BOARD to be described this month is the all
important ADDER board which forms the heart

of the arithmetic section of the calculator. The name
ADDER is a shortened name for what is really an
adder /subtractor with carry store, but before going
into the design of the board in detail it is necessary
to recall some of the principles of binary and
B.C.D. addition and subtraction.

BINARY ADDER
The principles involved in a simple single stage

binary full -adder are fairly well known in this, the
computer age, but for the sake of completeness it is
as well to run over them again here.

Fig. 8.1. shows the logic diagram of a typical
binary adder which generates a SUM and CARRY out-
put from the three inputs termed A, B, and CARRY IN.
The word "typical" is quite meaningful in this con-
nection because a circuit to perform binary addition
can be made up in a number of different ways, the
end result being the same, no matter which gating
arrangement is used.

The performance of this sort of array is best
described in terms of a truth -table which lists the
circuit's output response to all possible input con-
ditions, and the truth -table for the ADDER is also given
in Fig. 8.1. If any reader is unfamiliar with the
basic rules of binary addition, studying the truth-
table will tell all.

1111,0 D SUN (;)

(Cm)

ARRYIN 111141.11
1111.1 CARRY 0U;

A

(C OUT)

Cm COO

Fig. 8.1. Single binary full adder stage. The
truth table defines all the outputs for all com-
binations of inputs
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0A4 0 A 3

084

CARRY OUT
TO FURTHER
ADDER
(IF REQUIRED)

CIN

083

Cow

0A2 OAS

CIN f' GOUT

33

Cm-mF- CourCIN
CARRY IN

FROM PREVIOUS

8 ADDER

X31

(OR LOGIC 0)

Fig. 8.2. A parallel binary adder to add two four -bit words. Each of the stages in this adder is
identical to that shown in Fig, 8.1

PARALLEL BINARY ADDER
A binary adder stage like that of Fig. 8.1 is of

limited use as it stands, being capable of adding
together only a single pair of binary digits and a
carry, whereas most sums a machine is asked to
solve would stretch to a number of pairs of such
digits. The simplest way to extend the capabilities of
this circuit is to use a number together to form a
parallel adder like the one in Fig. 8.2.

Each pair of binary digits in the two numbers to
be added has its own adder circuit with the CARRY
connected in series down the chain. This method of
addition is widely used in binary computers but
suffers from the disadvantages of large scale com-
ponent use and slow propagation of the serial carry
which has to "ripple -through" to the last stage
before the addition is complete.

A circuit arrangement which only uses a single
adder stage to add two n -bit numbers is quite pos-
sible if the addition is carried out sequentially, i.e.
one pair of digits at a time, in a system such as
that shown in Fig. 8.3. This method of binary addi-
tion is called "serial addition" and requires a store
to "remember" the CARRY from a previous addition
so that it may be added in with the next.

The two basic addition methods are both employed
in Digi-Cal, with some special modifications to allow
operation in the B.C.D. code.

CLOCK PRESET

CLEAR

Fig. 8.3. Basic serial binary adder/subtractor.
The ADD/SUBTRACT unit presents either the
true or complemented output from the X REGIS-
TER to the adder under the control of the
FUNCTION CODE A signal

SUBTRACTION
Once the truth table required of a binary sub -

tractor has been worked out it is quite easy to design
a simple logic circuit to perform the operations
required, but in practice this is very seldom done,
because, by making the number to be subtracted
negative, i.e. by complementing it, it is possible to
achieve the effect of subtraction in an adder circuit
of the types already described.

The principles underlying this method of subtrac-
tion are quite straightforward and it can be readily
appreciated that adding a negative number is the
same as subtracting a positive one. Turning a posi-
tive binary number into a negative equivalent is
simply achieved by inverting all its digits so that all
the ones become zeros and vice versa, and then
adding a one in the least significant position, for
example

binary three 0011

becomes 1100 plus 1

equals 1101

To show that this process does generate a negative
equivalent we can add the result to say binary four :

binary four 0100

plus binary thirteen 1101 (complement of binary three)

equals 0001 which is correct

Note that the carry digit from the most significant
stage is disregarded, being only an indication of
whether the result is positive (as in this case) or
negative (if no CARRY results).

The operation of these principles in a practical
circuit can be seen in Fig. 8.3 which is a serial adder
system with subtraction carried out by simply feed-
ing the inverted version of the x REGISTER output to
the ADDER, and arranging for a carry to be preset
into the store before the start of the clock pulse
series.

M.S.I. ADDERS
The TTL medium scale integration process has

been used to produce several different binary adder
circuits ranging from the very flexible SN7480 single,
full adder to the compact SN7483 cricuit which con-
tains four complete adders arranged as a four -bit
parallel adder. It is this latter device which is used
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in the *Digi-Cal adder circuitry, where the four -bit
length lends itself well to use with the binary coded
decimal (B.C.D.) arithmetic process.

The SN7483 is used as a basic building block in
the adder to be described and before venturing into
the intricacies of B.C.D. addition and subtraction it
is best to become familiar with its construction and
operation in its intended role as a parallel binary
arithmetic unit.

The equivalent logic circuit of the SN7483 is
shown in Fig. 8.4 and comparison of this logic with
Figs. 8.1 and 8.2 will show that ,this device is con-
nected to add together two, four -bit binary numbers
with a CARRY IN to the first (least significant) stage,
termed Co, and a carry out from the final (most
significant) stage termed C4.

B4 E4 C4 CO GND B

Fig. 8.4. The internal logic of the SN7483 four
bit binary adder i.c.

The two four -bit words to be added to indicate the
termed A and B with a suffix 1 to 4 to indicate the
significance of each bit. The carry circuit delays
have been reduced as far as possible by internal
connection, the use of high-speed type gating, and
the elimination of unnecessary inversion circuitry,
so that the addition time is kept below 10Ons.

BINARY VERSUS B.C.D.
The numbers stored in the registers of Digi-Cal

are represented by groups of four binary digits con-
forming to the Binary Coded Decimal (B.C.D.) code.
This code is not complicated since it is identical to
straight binary except that only the values 0 to 9
inclusive are allowed in each four -bit group instead
of the values 0 to 15.

With straight binary the word length can be any
convenient value, depending on the quantities to be
represented, each increment to the word length
increasing the range of representable quantities by a
factor of two.

In the B.C.D. system however the binary word
length must not exceed four bits, and the value of
each four -bit word must not exceed 9. Capacity is
increased by adding extra four -bit B.C.D. words,
each of which increases the range of representable
quantities by a factor of ten. As an example of the
contrast between the two systems :

0110 equals 6}(In
straight binary or B.C.D.)1001 equals 9

01101001 in straight binary equals 105
0110,1001 in B.C.D. equals 69

Cl

B.C.D. DATA B.C.D. DATA
FROM A REG FROM Z REG.

iffillii
4 A3 A2 Al 84 B3 82 B1

COOT ADDER A CIN

14 13 12 11

G2

G3
a

CARRY
STORE

FLIP-FLOP

CLOCK
0

A4 A3 A2 A

COOT

B4 83 82 B1

ADDER B GIN

14 13 12 II

B.C.O. SUM OUTPUT
TO A REG.

Fig. 8.5. Basic practical B.C.D. adder with a
carry store flip-flop

The use of B.C.D. in calculators is desirable
because of the simplicity in interfacing the logic with
old fashioned human operators who insist on think-
ing in the decimal number system.

B.C.D. ADDITION
When two four -bit B.C.D. words and a possible

B.C.D. carry bit are added together in a parallel
binary adder a total of 19 different (four -bit +
carry) sums can be produced. Since the largest
quantity representable in the B.C.D. code is 9, it is
obvious that the nine most significant sums will
require correction, and will be responsible for the
generation of a B.C.D. carry bit. A moment's
thought reveals that the correction required by sums
from ten to 19 is the subtraction of ten, e.g.

7 plus 6 equals 13
subtract 10

equals 3 plus a carry to the next decade.

As we have seen already, the subtraction of ten
is readily achieved by adding its 'complement, which
is 0110, or 6 if you prefer, and so the problem
reduces to that of detecting sums in excess of nine
so that the subtraction can be initiated.

The basic circuit of the B.C.D. adder used in Digi-
Cal is shown in Fig. 8.5. Here the two B.C.D. words
are added in ADDER A in the conventional binary
fashion, the detection for sums in excess of nine
being performed by gates 01, 2, 3, and 4. If any such
sum is detected G4 feeds a carry to the carry -store
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flip-flop and inserts 0110 into ADDER B where it is

added to the sum from ADDER A.
The output from the second adder is the corrected

versions of sums over nine, but if a carry is not
required because the sum is less than or equal to
nine, ADDER B passes the sum from ADDER A through
to its output in an unmodified form due to the
addition of 0000 instead of 0110.

CARRY DETECTION LOGIC
The performance of gates G1, 2, 3 and 4 in

detecting sums in excess of nine can be taken for
granted if the reader prefers, but for those who
would like to know how the gating arrangement was
arrived at, and who have some previous logic
experience, the design was carried out as follows.

The CARRY OUT from ADDER A is a ready made
indication that the sum is in excess of 15, which
reduces the problem to that of detecting sums of
between 10 to 15 inclusive. To determine the gating
required, the sums in question are plotted on a
Karnaugh map, as shown in Fig. 8.6.

The Karnaugh map is just a special way of draw-
ing a truth table to make it easy to see what gating
will be required to generate a specific function. It
has the property that where adjacencies occur in the
plots, the particular value, or values which change
between the plots can be eliminated from the result-
ing logic equation.

As can be seen in Fig. 8.6 there are two distinct
groups of plots, 10, 11, 14, 15, and 12, 14, 15, 13.
In the first group the terms El and E3 change,
and can be eliminated. In the second group the
terms Ei and E, change, resulting in the required
gating function of (; AND E4 OR E3 AND E4) OR (Coot).

This function could be realised using two two -

input AND gates and a three -input OR gate, but as
the standard gating function of TTL is NAND it is
possible to invert Co, NAND E2 and E4 and E3 and E4,

and feed these inverted functions to a further NAND
gate which carries out the NOR function because of
the inverted nature of its inputs.

1211

I413

00

10

11

0I

00 10 11 01

0 2 3 1

/fr -
e . 11 9

L :t: 
1k

4 6 7 5

12 AND 14

13 AND 14

Fig. 8.6. The Karnaugh map used to determine
the gating required to detect the sums from
10 to 15 inclusive

B.C.D. SUBTRACTION
The B.C.D. ADDER just described cannot be used

for subtraction as it stands, and the method of
addition of complements is complicated by the fact
that it is not the straight binary complement which is
required, but the decimal complement which can be
defined as 10 minus the number to be subtracted.
In practice the generation of the "tens complement"
causes problems with the carry logic, and it is prefer-
able to generate the "nines complement" by' sub-
tracting from nine and then use the carry logic to
add in a 1.

The generation of the "nines complement" of the
data from the Z REGISTER requires the addition of
the circuit shown in Fig. 8.7, which employs yet
another SN7483 quad adder.

The principle behind this "nines complementer"
is that the binary complement of the input data is
added to binary nine to produce nine minus z, but
since the binary complement of a number is its
inverted version plus 1, in practice the circuit adds
the inverted z data to binary 10 thus taking care of
the extra 1 required by the complement.

The inversion of the z data is carried out in an
SN7486 quad exclusive-oR gate, which, when con-
nected as shown, allows a true version of the input
data through to the output when the common con-
trol input is a logic 0, and an inverted version when
the control is a logic 1.

This useful property of exclusive -OR gates, along
with the fact that it is the control input which inserts
the required 1010 into the adder, allows the "nines
complementer" to either pass the z data unmodified
when FUNCTION CODE A is a logic 0 indicating an
addition is required, or pass the "nines complement"
of the z data when the FUNCTION CODE A line is a
logic 1 indicating that subtraction is required.

B.C.D. DATA
FR OM Z REG.

--
O O

.)

A4 A3 AZ Al14 13

COOT 5/7413

14 23 12 11

FUNCTION CODE A

(ADD=0, SUB=1)
O

SN 7486

2 DATA OR COMPLEMENT
OF Z DATA TO ADDER

Fig. 8.7. B.C.D. nines complementer. This
generates the output 9 minus Z when subtrac-
tion is required

Practical Electronics February 1973
151



ENABLE
INPUT

0

A KEG. DATA Z REG. DATA

A2 Al Z2 Zi.____.._., ,___n___,
D C B A D c B A0 0 0 0 0 - 0

9 10 12 13 1 2 5 4

1C104
SN 7408

0
+5V

GND
0

11

IC100
SN 748 6

4

+5V

1C105
SN 7410

12

3

4

1

2

13

6

11

14

1C102
SN 748 3

9 10

C

FUNCTION

CODE A

12 2 5

3 6

1 3 8 10 16 41 7

A4 A3 Az Al 84 133 132

OUT

14 13 12
15 2 6

10 16 4 78311

A3 Az Ai 84 B3 Bz

COOT

4
13 12 I

15 2 6 9

10

8

1C106
1/4 SN7400'

10

PIN 14

C33I IC34
T0047yf

+5V

GNI.

PIN 7

EXCEPT

IC101-103

1 3 B 10

11

131

IN

11

9

11

12

13

IC101
SN 7483

12

IN 13

12 13

CARRY

STORE

CLEAR

1 2 5 4

A REGISTER

CLOCK

11 1C106
3/4 SN 74 00

-+5V

3

Clo

ll

PS

161 4 7 11

A4 A3 A2 Al B4 B3 az Bi 12

14- OUT
IC103

13 Z 1SN 748 3
14

DCB A
A2 A1

BCD. SUM TO
A REG. INPUTS

CIN

+5V

Fig. 8.8. Complete circuit diagram of the ADDER

The details of the subtraction process are quite
hard to grasp at first but the process may be easier
to understand after working through the following
example (right).

Note that the borrow function which would be
generated if the answer to a subtraction is negative
is stored in the carry store in the opposite sense
to that of a carry in addition, i.e. a I stored means
no borrow, and vice versa.

FULL CIRCUIT DIAGRAM
The complete circuit of the Digi-Cal adder/sub-

tractor is shown in Fig. 8.8. This circuit is made up
of a combination of the ADDER and COMPLEMENTER
circuits already covered, with the addition of IC104
and gating for the CARRY STORE PRESET /CLEAR input.

A Register data
B Register data
Carry store

Function Code A

CARRY

SENSE

OUTPUT

board

5 1C107
SN 7474

1000 (equals 8)
0110 (equals 6)

1 No borrow from
previous subtraction

1 Subtraction

START ADDITION
Invert z data 1001

Add to 1010 0011
Add to A data plus
carry input 1100

Add 0110 0010
B.C.D. carry generated
Equals 2, the required

answer
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COMPONENTS . . .

ADDER BOARD
Capacitors

C33 10e.LF 15V elect.
C34 0.047µF

Integrated Circuits
C100 SN7486
C101-IC103 SN7483 (3 off)
C104 SN7408
C105 SN7410
C106 SN7400
C107 SN7474

Printed Circuit Board
Type DL109/22 (Shirehall)

IC104 is an SN7408 quad AND gate which is

connected as an A REGISTER data inhibit, requiring its
common ENABLE input to be a logic 1 before the A
data is allowed through to the ADDER.

The purpose of this i.c. is to allow flexibility in the
programming possibilities and, particularly, to
inhibit data recirculation when the A REGISTER data
is being normalised after a multiplication sequence.

The normalisation process was covered last month,
and readers may recall that after multiplication, the
A data are shifted to the right by the number of
decimal places selected on the thumbwheel.

If the inhibit gates were not fitted the data which
were to be discarded during normalisation would

recirculate and appear at the most significant end of
the A REGISTER. The ENABLE input is controlled by
the programme.

The purpose of the gating in the CARRY STORE PRE-

SET and CLEAR inputs is to allow for the fact that a
BORROW is stored in the opposite sense to a CARRY,
requiring the store to be preset before a subtraction,
and cleared before an addition. Since there is a
single CARRY STORE CLEAR signal from the pro-
gramme, the FUNCTION CODE A input is used t. con-
trol two, two -input NAND gates which steer the CLEAR
signal to the correct side of the CARRY STORE flip-

flop.
The only other part of the circuit worthy of note

is the CARRY SENSE output which is used to inform
other parts of Digi-Cal of the state of the CARRY
STORE, one of its uses being to stop subtractions
when a BORROW is produced after any tenth clock
pulse during division, i.e. it senses when the A

REGISTER contents are negative.

CONSTRUCTION
The construction and wiring of the ADDER board is

quite straightforward since the circuit is housed on
the usual Dualine card, in this case a DL109/22.

On this board almost all of the connections are
carrying high speed data signals which must have
a high integrity, and for this reason it is necessary
to keep wiring as short as possible to minimise
problems caused by line reflection.

The component layout and edge connector wiring
is shown in Figs. 8.9 and 8.10.

ADDER BOARD

CARRY CLEAR
CLOCK

OUT
A
D

A JC
INPUT

A
GND

5V
spare

CARRY SENSE
ENABLF

spare
D

INPUT B
A

spare
FUNC CODE A

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

Fig. 8.9. Layout of the components on the DL109/22 printed circuit board
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AD

0
2
3
4
5
6

7

9
0

2
3

23
24
25
26
27
26
29
30
31
32
33
34
35

4 36
5 37
6 38
7 39
8 40
9 41

20 42
21 43
22 44

CARRY CLEAR (tr prog)
CB/40
A2/1
A2/22
A1/1
A1/22
A2/10
A2/11
A1/10
A1/11
GND

5V
not used
CB 30
ENABLE Or prog)
not used
Z2 19
Z2 20
Z1 19
Z1,20
not used
FUNC CODE A (Is
kbd)

0
Fig. 8.10. Function of the edge contacts for the
ADDER board

TESTING
Checking out this board in isolation is relatively

easy since it is possible to check the sum responses
to various dummy control and data inputs. The
data values can be inserted by wiring each of the
four data lines from the separate sources to ground,
or leaving them open circuit, to simulate a particu-
lar B.C.D. number.

Providing the ENABLE and FUNCTION CODE A
lines are also properly activated, a B.C.D. answer
should appear on the sum outputs from IC103, and
a CARRY /BORROW signal at the D input of ICI 07. The
CARRY STORE CLEAR input can also be tested in com-
bination with FUNCTION CODE A, monitoring the
result at the Q or Q output of the flip-flop.

Constructors who have followed the assembly
sequence suggested will also be able to try the first
complete calculations on their machine by judicious
application of dummy control signals which would
normally emanate from the programme.

Numbers entered into the ENTRY REGISTER can be
transferred to the Z REGISTER by operation of the
(cleared) A REGISTER by momentarily grounding the
START CLOCK input to board CB. This process requires
a large number of temporary control signals to be
wired in, and may be daunting to some readers: the
prospect has been suggested only to enable the
more adventurous to experiment with the way the
programme board (to be described next month) will
be required to carry out the process of addition and
subtraction automatically. Those who do attempt
this type of test will learn a great deal about the
intimate workings of Digi-Cal.

Note: In Part 4 (Oct. 72), Fig. 4.2, C13 on IC21
should be marked C9, and C8 should be 10uF
not 22uF

NEWS BRIEFS
COMPUTER '72

TAKING both the Grand and National Halls at
Olympia, the COMPUTER '72 exhibition (December

4 to 8) attracted over 200 international companies
who had data processing services to offer. The orga-
nisers of this show, the Business Equipment Trade
Association, described its purpose as "explaining the
benefits of electronic data processing to commercial and
industrial management", thus the exhibition presented
services rather than the actual hardware itself, though
peripherals were much in evidence.

One of the most attractive stands was that of the
Post Office. The display was a symbolic representation
of their Datel services in multicoloured plastics, with
some exhibits showing data transmission techniques of
the past.

On the hardware side, Hewlett-Packard presented their
new minicomputer, Model 30.  This computer is no
larger than a good sized teletype terminal and provides
an economical alternative to time-sharing, operating in
BASIC, the language most used for time-shared sys-
tems. It has an internal cassette store with a capacity
of 24.000 numbers. Its readout is via an 80 character
alphanumeric display, though a printer is an optional
extra.

As well as the main exhibition some light relief was
provided by Honeywell who presented the winning
entries to the Observer Colour Magazine children's
"Paint -a -Computer" competition. Also on display was
the Honeywell/Roland Emett forget-me-not computer.
On the NCR stand a simulated game of cricket was
being played through one of their computers and results
were presented as the "game" progressed.

The bringing together of a large nuumber of com-
panies in this way is obviously a great service to man-
agement and the success of this and future shows is
assured.

High Speed Printer Using a laser
ANON-IPACT printer capable of writing 1,000 lines

per minute is being developed by R.C.A. for the
U.S. Army. The new printer uses a laser to transfer
digital communications alphanumerics onto ordinary
paper.

The printer is called the Material Transfer Recorder
(MTR) and uses a dye -coated plastic ribbon scanned by
the laser beam to record the messages on the ordinary
paper.

There are no keys as in normal mechanical printers
thus wear problems and maintenance are greatly
reduced. Also the printer is almost silent because of
the lack of impact.

Through its data interface the MTR can receive any
type of digital signal from a wide variety of sources
including satellite ground terminals. It can receive this
infortrotion at the rate of 20,000 words per minute.

The MTR is easily transportable and can be used
in the field in a van or any other military shelter.

BINDERS
Binders for P.E. are available price £1, including postage and
packing. State Volume Number required.
Orders for Binders should be addressed to Binding Dept.,
IPC Magazines Ltd., 68, Great Queen Street, London.
W.C.2.

Next month: Programme Board
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Colour Television I.C.'s
384500 E280 TBA550 (3.00 SI 4368 1 (3.88
108510 12.00 164560 (3.28 3L4325 T

f1.16
1134520 (2.05 184750 (1.54 SL901 8
T84530E1.05 TB4990 (3.99 51.435( E (2.66
TBA540 f2.00 SI.40313 E1.50 S1.9174

I.C. Sockets
Dual -in -line or Ziglag 1.41.14 and 16 pin

Our Price 15p

PDR's V Thermistors
41 58 75p G L23 £1 00 841 005 15p
CZ1 16p R53 £132 VA1026 13p
CZ4 13p R54 E1.48 VA1033 13p
CZ1 3A 13p VA1 040 10pet
E298 ED/A258 lop VA1053 10
E298 Z2/06 tee VA10555 10pp
GL16 E1 VA1034 10p

Potentiometers

gka 50K11 500KII
10KII 100K03 1M(1
25Kf1 250K0 2M(1
log or lin less switch (& IKE) hit) 12p
log or lin with switch 24p

dual less switch 40p
dual with switch 10K. 100K & 1M
log only 52p
10K log 10K an less switch 40p

Capacitors
Ceramic plate 63V (C333)
1.8pf 8-2pt 33pt 1 20pf
22pf 10pf 39pf 150p1
33pf 12pf 47pf 180p1
3.9pf 15pf 513pf 220pf
4.7pf 18pf 68f
5.6pf 22pf 82ppf

270pf
33064

6&pf 27pf 1 00pf
all 5p. each

miler film 100V
1000pf 2p D19F 3p '068pF 4p
2000pf 2p 02pF 3p IpF 4p
5000pf 2p ,04)1F 3p 2µF 5p

058F 3p

martallised polyester 250V (C280)
.018F 3p .068pF 31p .470F 8p
0159F 3p .114F 4p 68pF 11p
.0220F 3p .159F 4p 19F 13p
.0330F 3p .220F 5p 1-50F 20p
-0479F 3p 33pF 6Ip 229F 24p

metallised polyester 400V (C281)
010F 415p '047pF 6p 229F 10p
015pF 4)p 0613pF 6p .330F 14p
022pF 4ip 1 pF 7p
033pF 6;pp .150F Bp

'47µF 16p

mixed dielectric 1394)V

01pF 7p .0479F 7p '22pF 18p
022pF 7p 0689F 8p 479F 24p
033pF 7p 1pF 8p 1pF 33P

mixed dielectric 1000V
1 000pf 6p 6800pf 9p .1pF 12p
2200pf 6p 01 pF 9p 229F 22p
3300pf 6p -022µF Op .479F 30p
4700p1 6p .0479F 12p

Ceramic
12KV.d.c. 11)(V.d.c. HI -K 750V.
10p1 9p 200pf 9p 1000pf 5p
15pf 9p 220pf 9p 1500pf 5p
22pf 9p 250pf 9p 20000 5p
68pf 9p 270f 9p 3000pf 5p
82p4 9p 300pf 9p 50000 5p
100pf 9p 750V DISC feed- 5p
120pf 9p 470p1 5p feed -
140pf 9p 1000p1 5p through
150pf 9p 5000pf 5p
1 80pf 9p 10,000pf 5p 1000p1 5p

Slider Pots
Single . Dual

10K 10+ 10K
25K 25 + 25K
501( 50 + 50K
100K 100,100K
30p 50p

NEW LISTS
LOUDSPEAKERS
COILS AND INDUCTORS
TRANSFORMERS

(postage 5p)

Diodes $ Rectifiers
AA119 9p BA156 15p
AA120 9p BA243 56p
AA129 9p 0A47 10p
BA102 25p 0A79 9p
BA11 5 17p OA90 7p
BA130 10p 0A91 7p
BA145 20p 0A200 10p
BA148 20p BY100 15p
BA154 13p BY1 26 15p
BA155 14p B5127 15p

log
02

"
Knobs

10p.

No. 4
No. 5
No. 6

135176 CI 50
BY182 E1-50
BY250 23p
N4001 6p
N4002 7P
N4003 Op
N4004 Op
N4005 10p
54006 12p
N4007 15p

Resistors
1 watt 5% Carbon Film - low noise
Hi -Stabs
All E24 ramee 1p each plus p & p. 7p for up
to 50 Resistors and a further 2p for each
additional 50. Deduct 334% for 100 of one
type or 25% for mixed orders over El in value.

1 W 10% Carbon Composition 3p each
2 W 10% Carbon Composition Op each
21W 5% Wire wound 9p each
5 W Wire wound 9p each

10 W Wire wound 10p each
plus p & p 7p for up to 25 resistors plus 1 p
for each additional 25

Power Sections
ohms
7. 9, 10, 12, 14, 17.5, 20 r 700mA 20p
22. 25, 28, 30, 33. 36 .ii 700mA 25p
40, 47, 52, 56, 60, 63. 66 .ii 300mA 20p
75, 87, 100, 120, 140, 160 ii 300mA 25p
180, 200, 220, 250, 270 ,./ 300mA 25p
300, 350, 400, 470, 560 ii 120 mA 20p

726 ,ii 15OrnA 25p
1Kf) la 100mA 20p
2K0 or 70mA 25p

plus p & p 7p per section.

Eliminators

411111101P

r

--,- -
9 volt .., 20mA (PP3) (1.26
6 066 " 6011,A (1.50
9 volt ,0 5Ornik E1.50
6 - 6 volt. 50mA E2.50
9 . 9 volt. 50mA £2.50
71 volt for cassette recorders E2.00
6. 71 of 9 volt £3.00
3. 41, 6, 7i, 9. 12 is 500mA MI..) £3.99
Car Battery Converter folly stabilised to
provide 6. 71 or 9 volts C499

(p & p 15p on all types)

ENT Rectifier Treys
(5 stick version) for BAC Chassis i.e.
Ferguson. Ultra, Marconiphone & HMV -
950 Mk 11.960,970 & 1400 chassis
Our Price E350 plus p. & p. 20p

Mans Droppers
(1) 37E1 , 3111 -97 (3 i 26(2 -i 16801 50p
(2) 14(1 2611 . 97E1 . 173E2 609
(3) 300 ' 12502  2,85K0 50P
pl. p. & p. 7p per dropper.

Presets
Vertical or Horizontal
0.1 watt 5p 0.25 wan 7p
100 1K L) 10K L1 100K 11 1M 11
250 ' 25K 1/ 25K El 250K 11 2-5M if
500 5K il 50K 11 500K 11 5M 11

TTT11-1kiitg 0 I -T electronics
MAIL ORDERS Where no p & p charge o shown.
a minimum of 7p spoilers. p & p on oversees orders
.s charged at cost
ADDRESS TO Mail Order Dept. 56

Road, ondon, NIO 3HN
Telephone 01.88 3 3 705

r

II

,

'

IOD

Mt-
TOls

SP

1 4 *I

Neat

1.

SOp

Sinks
lig,36 :If

P

44 11111114,') Power
Tab P

I I -1111i

0.-111/011r 1

DIP1012
for SL403D

15p .

AC107

ACI26
AC127

AC128

AC176

ACM
AC1878

AC188

AC1808

ACM
00140
ADM9

21:E}
AF114

AF115

AF116

Transistors e Integrated Circuits
ri,_ , 10p HI 106 15p OCIP 19p 201304 22p 17145172 15p

p BC152 10p 15p OC140 Op 201711 25p BITII8 ,,,,
15p BC149 10p ElF272 53p OCI70 eas 281803 30p mrs. ea.

136 BC157 rep BF650 246 OC171 Up 262926 all tap
100511 L1.5µ

15p BC158 rep BFV51 21p ZT0107 15. 203053 23p
1.03661 LIMP

Hp BC159 10p 881539 asp ZTX1011 12p 253054 SOp
1.03771 M.50

25p BC180 15p BUM 26p 7TX109 156. 803055 490 .c. £1.10
25p BC268 15p BSY95A 14p 7T)(31/0 Up 2N3702 120 mc,.
256

26p

60115 117p BU1OS C2 Z6)(301 ISp 253703 12

130131 70p MJEMO 67p 760302 20p 2N3704 106
' MC1350 73p

MC1351 LIAO

40p 00132 70p MPF192 lop 270303 206 263705 rep mc,..
130131/2M.P. MPF103 37p ITX304 25p 253706 106

Op
140p MPF104 Up U0341 rao 2N3707 15p

MFC40008 lip
MFC0104 UP

'GP BF160 21p i MPF105 lip 26)(500 I5p 253708 12p PA281 81.10
1111p BF167 20p 11.11,100 45p 270501 156 203700 128 SL40313 31.50
lip BF173 20p 0C211 lip 2TX502 20p 253710 12p 1,0100 21.50
Ilp BF180 25p 0035 40p 710503 I76 253711 128

lap BF181 311p OC44 15p 21)(504 Plp p

211p BFISO 25p 0015 15p Z13(5.11 25p

21.13819 15

253903 15p oP709C 45p

Illp BF185 25p 0071 11p 25697 Sp 203904 17p 04110 45p

10p ElF194 15p 0C12 17p 2N. 12p 203905 21p o0123C L1.05

111p BF195 15p 0,3 15p 25202 15p 203906 I2p JAM, C Sap

Afailand

CAP

8,

d Sietneto
Elect,tolgtics

VOLTAGE
a 6.3 10 16 25 40 63

1

Id
2.2
33
4.7
68

10
15
22
33
47

ii
220
330
412
680

1000
1900
2400
3300

4"'S

ilo
Op

6P
BP
6o

Sp 6p- - - - 6p - 5p- - - 13p - up Ilp
6- - Op - OP - P- Sp - Sp - 60 -

OP - GP - 6P 81/ 61/- OP - OP - - 160

6p - 6p - ap Sp I20- Sp - 66. 6p 10p 12p
6p - 6p 6p 10p 126 111P

ep - 6p 10p - - 21p
_ ep ,ep - 12p tip OE- 10p - lop lip 210 _

lop - 12p lap 21p 400 800- 120 tip 216 -- -- 18p 2I6 40p 45p MP 33ra

DIP - - 00p 750 93p

Verobeard
Copperclad Plain

0.1.. 0.15" 0.15"

21/2" 2 1" P -
251" 4 3%" 20p I66 (9) lOP
25r x 5" 24p 21p (7) 12p
331" x 3%" 24p ZIP (8) -
331" x 5"
17" x 255" 676 50p

706
37p

17" x 5"

27p 27p (10) 17p

17" x 35" 906 526
75p

Spotdace Cutter 36p
Pin Insertion Tool 47p
I Pricirial Pins 18p per pack of 36

NEW LISTS
BOXES, CHASSIS, etc. No. 7
TRANSISTORS, I.C.'s, etc. (soon)

(Postage 5p)

Aluminium NOlteS
Including oaseplote and screws

No. L. W. D. Price p. & p.

(7) 251" x 554" x 1 1/2" 35p 8p

(8) 4" x 4" x 154" 35p 8p

(9) 4" 4 290" x 154" 356 8p

(10) V 0514"x 155" 40p 8p

11 4" 221r x 2" 35p 8p

12 3" x 2" x I" 32p 9p

13 6" x 4" x 2" 50p 10p

14 7" x 5" it 214" 58p 12p

15 8" x 6" x 3" 75p 18p

16 10" x 7" x 3" 8Sp 20p

AF117

AF139

BC107

BC108

BC109

THE TEXAN
.x.

P&P
Complete Kit (inc. Teak Case, E2490 SO 45p

O0 Watts per channel integrated stereo amplifier developed by engineen of Texas Instruments Ltd.'
This designer approved kit, has a stateolthe.art specification. incluMng distortion at only 0.09% at
20 Watts into 8 ohms and a bandwidth of 5 - 35,000 at -3db. The semiconductor compliment of
this superb kit includes no less than 6 integrated circuits, 10 Silicon transistors, 4 rectifiers and

2 uners. Controls include . bass: treble; volume; balance; on/off:Ion' indicator: headphone sockets;
scratch filter; rumble filter; inputs for magnetic phono; tuner; aux or tape; tape head etc; input.

selector; mono/stereo switch. The construction of this kit was featured M 'Practical Wireless'
May - Aug. 1972.

CAP
of

VOLTAGE
16 25 40 EA

500

11100

2000

3200
4000
MOO

We still
series
request

330 MP

4°-P 'LP 75--pP 937

750 Pap
75p 93p -

have trope stocks of 'dullard C420 and C437
capacitors end will continue to supply these °plan

anal stocks become exhausted

TV ElecirOlytieS
I . 2: 4. 8pf 4508 14p 32tiF 450V 20p

18pF 4500 15p 500F 350V 20p

8 . 8oF; 450 V.W 18p 32  320F: 350 0.W 256

1-18µF: 450 0.W 209 32 - 31oF; 450 0 W 430

16 i 1110. 450 V.W 26p 50 --50oF: 350 V.W 356
16- 100 i 100 . NINE, 275 VW (1.27
31 100  115 200oF: 275 V.W (1 23
32  10  200 - 200pF; 300 V.W 11.23
100 100  100  150  1500F: 320 V.W. (1.66
100 100  200 . 3002F: 275 V.W. fl 23
50 -100 NORF. 300 V.W. 931'

100 2013,F, 275 V.W. 75p

100 200 11:113oF, 300 Y.W. VI

100 400oF: 275 V.W. E1.15
200µF: 275 V.W. 50p 300. 3000; 300 V.W. (1.110
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YATES ELECTRONICS
(FLITWICK) LTD.

ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK

BEDFORD
RESISTORS
4W Iskra high stability carbon film-very low noise-sapless construction.
aW MuIlard CR25 carbon film-very small body size 75 x 2.5mm.
1W 2% ELECTROSIL TR5

Power Values Price
watts Tolerance Range available 1-99 100 i-f 5% 470-2.2MB E24 Ip 0.8p

4 lo % 33rin-lomn 012 Ip 08p
4 2% 100 -IMO 024 3.5p 3pi 10% in- 3-90 012 Ip 0.8p
4 5% 470-1M0 012 Ip 0.8p
4 10% in -ion 012 6p 5.5p

Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0 5 watt 5% Iskra resistors 5 off each value 4.70 to IMO.
512 pack 325 resistors L2.40. 024 pack 650 resistors [4.70.

POTENTIOMETERS
Carbon track 5k0 to 2110, log or linear (log 4W, lin 4W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 5000 and decades to 5M0. Horizontal or vertical P.C.
mounting (0.1 matrix).
Sub -miniature 0.1W, 5p each. Miniature 025W, 6p each.

TRANSISTORS
AC 107
AC 126
AC 127
AC 128
ACI31
AC 132
AC 176
AC 187
AC 188
AD140
ADI49
ADI61
AD 162
AF
AF
AF
AF
AF
AF

14
15
16
17
17
24

Sop
4Sp
33p
36p
20p
20p
20p
2.0p
38p
7.2p

15p AF 125 20p 80132 75p 0C28 50plip AF126 20p BD I 33 75p 0C35 SOp
12p AF I 27 209 8E115 7.5p 0C42 2p
129 AF I 39 32p 8E173 20p 0C44 2p
12p AF178 32p 8E177 28p 0C45 2p
lip AF I80 40p 8E178 32p 0070 2p
12p AF181 40p 8E179 32p OC71 2p

22p BC107 9p BFI 80 32p 0072 2p
22p BC108 9p BF I 8 I 32p 0081 2p

BC I09 9p 8E194 ISp 00820 2p
BC 1 47 13p 8F195 15p 2N2904 20p
BC148 13p 8E197 ISp 2N2926R 9pBC 149 13p BF200 32p 2N29260 9pBC I57 14p BFY50 20p

' 2N2926Y 9pBC158 14p BETS! 20p 2N2926G
BC)59 BFY52 20p 10p
BC187 BU105 22.5p 2N3054 58p

0C26 45p 2N3055 60p

14p
lip

130131 75p

2N3702 13p
2N3703 lip
2N3704 13p
2N3705 12p
2N3706 1 1p
2N3707 12p
2N3708 10p
2N3709 Ilp
2N3710 I 1p
2N37I I lip
2N40.62 12p
40360 35p
40361 35p
40362 40p
40408 40p
ZTX302 15p
ZTX500 15p
ZT X502 20p

ZEN ER DIODES LINEAR I.C.'s (D.I.L.) OIL Socket 14
400mW 5% 3.3V to 30V, ISp. 709 40p 741, 45p and 16 pin. 16p

710 45p 748. 45p

DIODES
RECTIFIER
BY127 1250V
BZV I 0 800V
BZYI3 200V
1N4001 50V
1N4004 400V
IN4007 1000V

IA
6A
6A
IA
IA
IA

12p
7.5p
20p
7p
8p

12p

SIGNAL
0A85
0A90
0A91
0A202
1N4148
BA I 14

7p
Sp
Sp
7p
59
89

BRUSHED ALUMINIUM PANELS
I2in 6in=2.5p; 12in 21in =10p; 9in 2in=7p

SLIDER POTENTIOMETERS
86mm . 9mm 16mm, length of track 59mrn.
SINGLE 10K. 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE 12p.
FRONT PANEL 65p.
18 Gauge panel I2in 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

THERMISTORS
VAI055S 15p
VA10665 ISp
VA1077 15p
R53 L1-35

COMPACT
CASSETTES-IN
PLASTIC LIBRARY
BOX
C90 65p
C120 85p

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER 42.

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

MULLARD POLYESTER CAPACITORS C296 SERIES
400V, 0 00IµF, 00015µF, 00022µF, 0.0033pF, 0 0047pF, 24p. 04:1068µF, 0.01µF,0015µF, 0 022pF, 0033µF, 3p. 0 047/..F, 0.068µF, 0.1µF, 4p. 0.15pF. 6p. 0.22pF, 7.1p.
0.33µF, I 1p. 0.47µF, 139,
160V: 001µF, 0.0 I 5/./F, 0.022pF, 0033µF, 0047µF, 0.068µF, 3p. 0 1pF 35p. 015µF 44p.
0.22pF, Sp. 0 33µF, 6p. 0 47pF, 74p. 068pF, I Ip.

I Op.F, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES
250V P.C. mounting: 0.01µF, 0.015pF, 0.022pF, 3p. 0033µF, 0047µF, 0068µF,35p. 0 I µF, 4p. 0. I 5µ.F, 22µF, Sp. 0 33µE, 6)p. 047µF, 81p. 068µF, 1 Ip. I oeF, 13p.1.5µF, 20p. 22µF, 24p.

1MYLAR FILM CAPACITORS IOOV CERAMIC DISC CAPACITORS
0 00 I pF, 0 002pF, 0005µF, 0.01µF, 002µF, 100pF to I 0,000pF, 2p each.
24p. 004µF, 005µF, 0.068µF, 0 1pF, Sip.

ELECTROLYTIC CAPACITORS-MULLARD 015/6/7 RANGE REPLACES C426,
C457 RANGES.
(pF/v) 1.0/63, 1.5/63, 2 2/63, 3 3/63, 4 7/63, 6.8/40, 10/25, 10/63, 15/16, 15/40, 15/63,
22/10, 22/25, 22/63. 33/6.3, 33/40, 47/4, 47/10, 47/25, 47/40, 47/63, 68/6 3. 68/16, 100/4,
100/10, 100/25, 100/40, 150/6 3, 150/16, 150/25. 220/4, 220/10, 220/16, 330/4, 330/10,
470/6.3, 5p each. 68/63, 150/40, 220/25. 330/16, 470/10, 680/63, 1,000/4, 9p. 100/63,
150/63, 220/40, 470/25, 680/16, 1,000/10, I ,500 / 6-3, 12p. 220/63, 470/40, 680/25,
1,000/16, 1,500/10, 2,200/6.3, ISp. 330/63, 680/40, 1,000/25, 1,500/16, 2,200/10,
3.300/63, 4,700/4, 18p.
SOLID TANTALUM BEAD CAPACITORS

0.1pF 35V 2.2pF 35V
0 22µF 35V 4.7pF 35V
0.47pF 35V 6.8µF 25V

1.0pF 35V 10pF 25V

22µF 16V
33pF 10V
47pF 63V
00pF 3V

12p

ELECTROLYTIC CAPACITORS Miniature P.C. mounting Sp each,
(uF/V): 10112, 50/12, 100/12, 200/12, 5/25, 10/25, 25/25, 100/25.

VEROBOARD
0-I

25 x 35 22p
24 > 5 24p

x 34 149
31 x 5 7.7p

17 x 24 75p
17 x 35 100p
17 x 5 (plain) -
17 x 35 (plain) -
17 x 24 (plain) -
24 x 5 (plain) -
24 x 35 (plain) -

Pin insertion tool 52p
Spot face cutter 42p
Pkt. 50 pins 20p

015
16p
24p
24p
27p
570
78p
82p
60p
42p
12p
Ilp
52p
42p
20p

JACK PLUGS AND SOCKETS
Standard screened 18p 2.5mm insulated
Standard insulated 12p 3.5mm insulated
Stereo screened 35p 3.5mm screened
Standard socket 15p 2.5mm socket
Stereo socket 18p 35mm socket

D.I.N. PLUGS AND SOCKETS
2 pin, 3 pin, 5 pin 180°, 5 pin 240°, 6 pin
Plug 12p. Socket BP.
4 way screened cable, 15p/metre.
6 way screened cable 22p/metre.

8p
Bp

13p
89
8p

BATTERY ELIMINATOR [1.50
9V mains power supply: Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
I 600p F 64V 74p 2500µF 64V 80p
2500pF 40V 74p 2800µF IOOV E3.00
2500µF 50V 58p 3200µF 16V 50p

4500µF 16V 50p
4500µF 25V L1.68
5000pF 50V LI I0

HIGH VOLTAGE TUBULAR CAPACITORS -1,000 VOLT
0.0IµF 10p 0.047pF 13p 022µF 20p00224F 12p 0.1pF 13p 0.47µF 22p

POLYSTYRENE CAPACITORS 160V 24%
10pF to 1,000pF E12 Series Values 4p each.
SMOKE AND COMBUSTIBLE GAS DETECTOR-GDI
The GD I is the worlds first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustible gases such as hydrogen, carbon monoxide,
methane, propane, alcohol, North Sea gas, as well as carbon -dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and circuits are supplied with each detector.
PRINTED BOARD MARKER 97p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry, and immerse the board in the etchant. On removal the circuit remains in highrelief.

AMAZING MINIDRILL
(4.1(

ONLY

f2
P 8.P.10p

FOR rK

MODELWORK

+ 6 TOOLS

Indispensable for precision
drilling, grinding, polishing,
etching, gouging, shaping.
Precision power for the
enthusiast. Shockproof.
Completely portable power
from 44 volt external
battery. So much more
scope with MINI -DRILL.
Super Kit (extra power, in.
terchangeable chuck) L4.95
P.P. 13P.
De Luxe Professional Kit
with 17 tools L7.65 p.p.
23p.
Money Ref. Guarantee.

MERLIN SUPPLY CO
Dept. PE2D, Nailsea, Bristol BSI 9 2LP

LOW COST BRIDGE RECTIFIERS
DC output Type Nos.

Amps Volts

10 60
125

PM7A1
PM7A2

when 250 PM7A4
mounted 375 PM7A6

15 60
125

PM7A1Q
PM7A2Q

when 250 PM7A4Q
mounted 375 PM7A6Q AVAILABLE EX STOCK

AMP tags electrically isolated from ACIAMI
mounting bracket. Mount them on a SEMICONDUCTORS

chassis, the equipment box, trans- AEI Semiconductors Limited
former housing etc. Carholme Road Lincoln
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Designingwith
Integratedcircuits
BY A.FOORD0 OPERATIONAL AMPLIFIERS
WITH POWER STAGES

SOME instrumentation or audio applications may
require a greater output current capability than

that provided by an integrated circuit on its own.
The simplest way to achieve this is to include an
emitter follower inside the feedback loop, as in
Fig. 5.1.

Since the output is compared with the input the
effect of the 0.7 volts base -emitter bias voltage is
reduced by the feedback. If the input is zero then
the output of the integrated circuit will be 0.7 volts,
alloing the output of the arrangement to remain at
zero, as shown in the diagram. Short, circuit protec-
tion can be given by R3 and the gain is determined
by R1 and R2 in the usual way.

Since this is a class -A circuit it is not suitable
where load currents of hundreds of milliamps are
required, and other booster circuits must be designed
on the lines of class -B audio power stages. A
straightforward class -B output stage is shown in
Fig. 5.2.

UNITY GAIN OUTPUT PAIR
When load currents of several amps are needed a

higher current gain output stage is required; one
possible combination for one half of an output
stage is shown in Fig. 5.3. It has several advantages,
including good d.c. stability, and consists of two
common emitter stages with 100 per cent negative
feedback from the collector of the power transistor
to the emitter of the driver transistor. This gives an
overall voltage gain of unity and a high current gain.

For a positive going signal TR1 conducts, increas-
ing the drive to TR2 which also conducts. Hence
both transistors operate in class -B, apart from a
small quiescent current.

For a collector current of 30mA it was found that
a typical silicon power transistor required a base -
emitter bias voltage of 0.56V. This seems lower
than might be expected for a silicon transistor until
we remember that 30mA is a small part of the 5A
or so to which a power transistor can be driven.

(Indeed it is the range of currents over which a
power stage has to be driven that causes many of
the problems associated with this area).

Fig. 5.1. An operational amplifier with a class -A
emitter follower output

Fig. 5.2. An operational amplifier with a class -B
output stage
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Fig. 5.3. One section of a class -B, unity gain,
high current, output stage

The base -emitter voltage of the driver transistor
was 0.65V for a 5mA collector current, and this
becomes the input bias voltage required under
quiescent conditions. For the other combination of
a pnp driver and an npn power transistor the bias
was 0-71V, and these values are typical.

PRECAUTIONS IN MEASURING CURRENTS
The quiescent current of the output transistor can

only be measured in its collector lead if the d.c.
conditions are not to be disturbed. Alternatively,

the change in total supply current can be measured
as the bias resistor is increased and the power
transistor conducts.

Great care should be taken in making such tests
because one careless move could result in a damaged
meter or a heavy current through the transistors. A
current limited power supply provides an extra
measure of safety.

30 WATT POWER AMPLIFIER
If the unity gain power stage previously discussed

is used, then the maximum output swing is limited
to about 20V peak -to -peak from the integrated cir-
cuit. This would provide up to 5 watts into 8 ohms.
Where more power is required the output stage can
be modified to provide a small gain, five times is
enough.

A complete power amplifier circuit is shown in
Fig. 5.4. The required voltage gain is provided by
the integrated circuit, supplemented by the output
stage, while current gain is provided by the class -B
output stage. The small signal driver transistor and
the potentiometer allows the quiescent current to be
set.

With the potentiometer at maximum resistance the
transistor is bottomed and no current flows in the
output stage. As the slider is brought towards mini-
mum resistance the transistor takes less current and
the collector current of the ouput transistors can be
set to (say) 50mA.

There is 100 per cent overall negative feedback at
d.c. to maintain the output close to earth potential
under no signal conditions. Direct coupling to the

Ct
0.22pF

0-11
INPUT

RI
120111

R3

120k11

D1 15V

C4 0.1pF

2
C R2

10pF 4.7111

1C3
T10F

CS 0-IpF

D2 15V

14 1111:1

12W

tqw

TR1
BC1114L

TR2
2111893

116
22011.

TV

R17

22011

TR3
2112905A

R18

thin

TR4
TIP34A

R20

TR5
TIP33A

Fig. 5:4. Complete circuit for a 30 watt power amplifier using an instrumentation approach

R22 1111
LOAD

0
+30V

-30y
0
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ATTRACTIVE

DISCOUNTS
ON VERY MANY ITEMS

WHEN YOU BUY FROM US

ELECTROVEYE
Electronic Component

Specialists

TRANSISTORS

IN 4140
IN 5399
2N2646
2N3055 .

2N3702
2N3703
2N3704
2N3819
2N4286
2N4289
2N4443
2N5062
2N5088
2N5192
2N5195
2N5457
40361 ..
40362
40432
40512
40669
AC128
AD142
AD149
AD161
AD162 .

COde Power Tolera

C 1/20W 5%
C 1/8W 5%
C 1/4W 10%
C I/2W 5%
C 1W 5%
MO I/2W 2%
WW 1W 10% 0

I1/200
WW 3W 5%
WW 7W 5%
Codas: C carbon 0'

MO meta
WW

Values:
E12 denotes'
decade..
and their decades. _

power rating, NOT wiz,
of resistor order

Wide range. Up to date. Brand new
-no 'seconds' or surplus. Highest
quality and reliability.

Sp
0.04 AF139
044 AF239
047 BC107
045 BC108
0.10 BC109
0-10 BC148
0-10 BC177
0-25 BC184L
0.15 BC212L
0.15 BD130

Br
0.42
0.46

A. dealt:. Nfe\
"Wireleis
special ca

10 watt,

Speaker un.

Pack flat can
flnleh with ins

SIEMENS TE
0 8A -400V, 5i...
3A -400V, 600.

CARBON SEEL ON \
Small high quality, ty
4700, 1K, 2K2, 4K7,
470K, 1M, 2M2, 5M.
mounting, 5p each.

ZENER DIODES 5°.
27V to 36V. 14p each;
1 5W: 4-7V to 75V, 48p each.
Clip to increase 1-5W rating to 3 era

MINIATURE TOGGLE SWITCHES
2At250V. DP/DT, 48p.

MAINLINE AMPLIFIER KITS
70 watt power amp module kit, 11240 net.
supply kit, 1150 net.

EP
043
0-86
0-18
0.12

Minitron
DIGITAI

IN'
eeg-

con,
andard

power
-9 from
11ament

give
1 height pine decimal point.
Ent 8mA from 5V d.c. per
.1ted number of alphabetical
"liable. In 16 lead DIL case(7,

11
I7

SOLDERSTAT RORERAsOLDAs appointed distributors for well-known Elrenico-
Wolf "Solderstat" irons, we offer this model IIM8 In
16 or 24 watt, we. mains, net E 1.87

INFINITELY VARIABLE ;TEMPERATURE
CONTROLLED SOLDER IRON 19* 20

DE -SOLDER BRAID
Per Eft length, net 50p.

N I PPI BOARDS
A useful board for circuit building.
Type 1A. Single basic pattern 22' 1 7', 15p.
Type 2A. Two ptns. side by side, 28p.
Type 2AS. Dual channel, 288.
Tyne 3A. 3 ptne. side by side, 86p.
1, "A8. Dual channel, 2 above 2, 44p.

-`...ere in stock up to 10 patterns.

PUBLICATIONS
wietor Equivalents, 408. Handbook

--Tulle (H. Nees), 40p. Radio @
odes .4,...lata wall chart, 162.-hmi ei Tables, 20p. (Add 3p

aught separately.)

6114It's more
than just
a catalogue -

and we give
you a 25p

...........

REFUND VOUCHER

/ with it !
The Electrovalue Catalogue No. 6 (4th printing -96 pages) is as much a manual of valuable
technical information as it is a comprehensive, up-to-date catalogue of semiconductors,
components, accessories, materials, tools, etc. All items are brand new and to makers'
specifications. Prices are competitive, there are attractive additional discounts offered, and
now we include a refund voucher for 25p available for spending on orders for L5 or more.

Send 25p for latest Electrovalue Catalogue now, post free.

 Hundreds of today's most wanted
transistors with data and outlines

 Diodes, thyristors and tri-acs fully
detailed

 I.C's plus schematics, theoretical
and connection diagrams

 Slide and rotary potentiometers.
knobs, plates, etc.

( /14
/1

(ty

PRICES APPEARING IN THIS ADVERTISEMENT ARE
POR GUIDANCE ONLY. CURRENT PRICES ARE THOSE
IN LATEST CATALOGUE.

ELECTRNALUE

 Resistors and capacitors in very wide
ranges

 Siemens pot cores

 Connectors, switches, relays

 Transformers, solder irons, etc. Nor -

S -Dec, T- Dec, mounting
boards . D1:

These prices
' are nett.

1 (7473) 45p
-4, (7474) 45P

"77475) . 46p
476) Up

80) . 68p
87p
1.31

at (74bo, $8,
--riaffl 1 (7490) 80P

'22- (7491A)
7492)

53)

1141,
74193)

7? LINEAR I.C.s

1 -28
sap

SOp
1.18

1.40
1.64
43p
55p
48p
1.80
1.20
1.74
1.74

709C/5, TO5 39p.
'1C/5. TO:i 42p.

-TOMETERS
na long spindle..

) 'Bp; Single
IS.. gang linear

gani, 4.7k11 to
22k0, .7k0, 1M0

I2p. Any type with

,ilable in range.

v.--ninnination of P.20
nobs. pair 24p.

'TS
o £15.

 Materials, hardware, etc. 5. No discount on items inaelted
t.ration without notice.

1011k-'4\

\933;2 15, 0
0 05 each 4p. N.-1./
0-069;0'002;0-l;0-12; 0 15 each 4p.
0 18; 0.22 each 5p.
0 27; 0.33 ; 6p: it :49: 7p: 0 47, 80: 0 20. 10p: 0.68: 11r
1µF 13P.

c AND PACKING
FRE. fetal ,dherwiee stated. Handling surcharge
%Op on je I orders under Overwav orders: carc.

rid insolence charged at coat. U.S.A. CUSTOMERS are
'sited to contact ELECTROVALUE AMERICA, P.O.

27, Swarthmore, PA 19081.

ENQUIRIES FROM TRADE AND OTHER LARGE
QUANTITY BUYERS INVITED.

28 ST. DUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TVV20 OHB
Hours: 9-5.30. Sat. 1 p.m. Tel.: Egham 3603 (STD 0784-3). Telex 264475
ELECTROVALUE LTD. -AN INDEPENDENT COMPANY SINCE ITS ESTABLISHMENT IN 1965
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RST
VALVE MAIL ORDER CO.

I6a WELLFIELD ROAD, LONDON SWIG
SPECIAL EXPRESS MAIL ORDER SERVICE

Express postage I p per transistor, over ten post free
INTEGRATED CIRCUITS 5p + 1p each added
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Open daily to callers : Mon. -Fri. 9 a.m.-5 p.m.
Valves, Tubes and Transistors  Closed Sat. I p.m. -3 p.m.

Terms C.W.O. only Tel. 01-677 2424-7

FM TUNER THOUSANDSNOW IN USE
NELSON -JONES Reduced prices

Approved parts of this outstanding design (W.W. April 1971).
Featuring 0.75,uV sensitivity. Mosfet front end. Ceramic I.F.strip. Triple gang tuning, IV r.m.s. output level, suitable for
phase locked decoder, as below. Designer's own P.C.B.
Tuner parts with box. Less than £11.50. S.A.E. please for lists.
NEW Solid State Tuning Indicator and Dial -Chassis Kit.
High Performance Decoder also available.
NEW IC Stabilised PSU. SC, overload protected, low ripple.
£3.55 p.p. 19p.

LIGHT EMITTING DIODES (Red)
Improved Type panel or PCB mounting with free mounting clipclear or black. Order LEDI A. Please add postage.
Monsanto miniature PCB mounting with radial leads. Order
LED2. Please add postage.
NOW ONLY 35p each with connection data.

7 SEGMENT LED DISPLAY
0.325in Characters 0 9 and nine letters. TTL, DTL compatible.
ONLY E2.46 each, p.p. I 0P. BCD 7Seg Dec Driver, E1.30.

ELECTRONIC CALCULATOR
MODEL BC806 Pocket Size
Full 4 Function -will perform Addition. Subtraction, Multiplication
and Division including Chain or Mixed Multiplication or Division aswell as true credit balance. Constant Key: Fixed or Floating decimal
point. Batteries and leather case supplied.

PRICE ONLY E46.25 (POST FREE)
(Mains adaptor E450)

INTEGREX LIMITED, DEPT. P.E.

P.O. BOX 45, DERBY DEI ITW. Tel. 0283 89 3580

GUNTON ELECTRONIC
IGNITION KIT £7.95 `P

GUARANTEED 5 YEARS L9'95 It 3&5111.

READY BUILT UNIT

Patents Pending. 12 volt only -state pos. or neg. earth.
Capacitive discharge ignition is recognised as being the moor effic,e,
system and will give you:
* Continual Peak -Tuned Performance
* Up to 20% reduced fuel consumption
* Easier All-weather Starting
* Increased Acceleration and Top Speed
* Longer Spark Plug Life* I d Battery Life
* Elimination of Contact Breaker Burn
* Purer Exhaust Gas Emission
Kit includes absolutely everything for assembly: Case, Cables, C,.,1
Connectors, Silicon Grease, etc. 8 page illustrated instructions cover
fitting of all types of tachometers. Call in fora workshop demonstration.
S.A.E. all enquiries please, or Phone 33652. (Many letters from satisfied
customers.)
SCORPIO: Transformer LIES +25p P. & P. P.C.B. 6Sp +10p P. & P.
Special interference filter 65p +10p P. & P.

ALUMINIUM BOXES
Complete with baseplate and screws
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Dept. PE, ELECTRONICS DESIGN ASSOCIATES
82 BATH STREET, WALSALL WSI 3DE
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. 4 4 lf 2Sp 15p
9. 4 22 If 25p 13p

10. 51 4 If 29p 11313

II 4 24. 2 25p 13p
12 3 2 I 22p 13p
13 6 4 2 35p 18p

14 7 5 2g 42p 19p
IS 8 6 3 54p 26p
16 10 7 3 6Ip 26p

 These sizes accept standard veroboard range.
Nos. 12 to 16 available 15th January onwards.
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load allows a good low frequency response without
using a large coupling capacitor. However, it could
be argued that we have moved it back to the supply
to obtain the centre tap.

The a.c. feedback sets the gain to 26 times or 28dB.
If the BC184 transistor is mounted on the same heat
sink as the power transistors, it will tend to compen-
sate for variations in quiescent current if they
become warmer. The 330 ohm resistors limit the
maximum drive if the load is accidentally shorted.
When used as shown in the diagram the BC184 can
be considered simply as a low value impedance.

Since in these circuits the power stages appear
inside the feedback loop, extra care must be taken
with frequency compensation to achieve closed loop
stability. Measurements on a prototype show that
distortion should be better than 0.2 per cent at
30 watts at 1 kHz.

CONSTRUCTION
It is essential that the 10,1F capacitor is a low

leakage tantalum type because if a leakage current
flows through this component there will be a d.c.
offset at the output which could cause a quiescent
current to flow in the load.

kg& ETBOON

SEMICONDUCTOR DIODE LASERS
By R. W. Campbell and F. M. Mims
Published by Foulsham-Sams
192 pages, 9in x 5iin. Price £1 90

OP I °ELECTRONICS is a field which is attracting a
great deal of attention at the present time but

semiconductor diode lasers are still very much in
the development stage. Though the large manufac-
turers are producing them it appears that the price
is still a prohibitive factor in their widespread use.
One of the authors points out that "laser specifica-
tions of recent years should generally be reasonably
accurate" showing that even the manufacturers are
still not totally confident in the devices.

This new book originating in America (but with
the usual Foulsham-Sams introduction for English
readers) is thus directed more towards the researcher
and experimenter than the constructor.

The opening chapters give a description of the
development of the laser diode with a description of
light generation processes in both lasers and ordinary
light emitting diodes (l.e.d.$). For those who have
not met semiconductor lasers before, they differ from
1.e.d.s in that they emit coherent light in an intense
beam. The structure of lasers is different from
l.e.d.s and they are usually used in the pulsed mode.
mode.

The output offset voltage could be measured before
the load is connected, or if a small d.c. current flows
through the load as it is connected, this would
be indicated by an unbalance in the current drawn
from each supply. The offset should be small, less
than IOmV. Each power transistor should be
mounted on a heat sink of thermal resistance 2.8°C/
watt or better. Each driver transistor should also
have a small heat sink.

CONCLUSIONS
The final circuit given for a 30 watt power ampli-

fier should be regarded as experimental because it
has not been fully toleranced as regards transistor
and integrated circuit variations. Some adjustment
might be necessary for the 10pF capacitor in order
to obtain the best possible square wave at 10kHz.
For instrumentation applications the circuit can
easily be direct coupled so that its response extends
down to d.c.

Part 6 will look at basic memory circuits

Probably the main interest in the book will be
in the practical laser diode driving circuits. Perhaps
the most interesting design is of a laser transmitter
and receiver using pulse frequency modulation which
can be used for voice communication at up to 3f
miles range. Of course, sophisticated optics are
needed to achieve such a range and this side of the
design is not neglected.

For the interested amateur or the researcher this
book provides an excellent introduction to semi-
conductor lasers and the techniques needed to use
them.

S.R.L.

SEMICONDUCTOR DATA HANDBOOK
Published by the General Electric Company, U.S.A.
1,538 pages, x 10/in. Price £2.30.

THIS massive 1,538 page handbook embraces the
full range of semiconductor devices manufac-

tured by the General Electric Company. It contains
data sheets, circuits application tips and hints, equiva-
lent and device selector guides and indexes to
application notes and technical publications.

Devices covered include silicon and germanium
transistors from small signal to power types; signal
and tunnel diodes and power rectifiers; unijunction
switches and triggers; s.c.r.s and triacs; optoelec-
tronic devices; voltage regulators, differential and
Darlington amplifiers; selenium components; tran-
sistor and diode chips; military and high reliability
types and associated mounting hardware.

The Semiconductor Data Handbook can be
obtained from Jermyn Distribution, Vestry Estate,
Sevenoaks, Kent.
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ELECTRONIC METRONOME

In BP 1 280 117 Andre Paquet of
France details a simple but prob-
ably reliable electronic metronome
for producing synchronised sound
and light signals.

In his circuit (see Fig. 1) the
inventor uses a bi-stable multi -
vibrator which can be switched
from one of its states to the other
by a time constant circuit R1, VR1,
C1. In fairly conventional manner
the capacitor C1 is charged via R1,
VR1 to a voltage V (defined by R3
and R4) at which TR1 and TR2
transistors conduct. In this state
the capacitor C1 discharges and
a negative pulse is passed via
C2 to the multivibrator. There fol-
lows a change of state of the multi -
vibrator which energises the coil
L1 and the lamp LP1 and the coil
L2 and the lamp LP2 alternately in
a "flip-flop" manner.

In one design the coils attract
cores which strike a metal plate to
produce a sound output. In
another design, a sound output is
produced by a loudspeaker con-
nected in series with a thyristor
controlled by an RC circuit.

Regulation of the range of fre-
quency to be covered is by adjust-
ment of the frequency control VR1.
The other adjustment is of the
absolute value of the frequency at
a predetermined point on the
potentiometer-usually this is the
minimum frequency required.

The main advantage claimed is
that as the value of a potential U
on the base of TR1 is defined with

respect to V by
R3

R4

+ R4 the

period P between switching opera-
tions will depend only on the slope
of the exponential of the charging

curve of the capacitor C1, i.e. on
(R1 + VR1) x C1, which is
adjustable, of course, by means of
the potentiometer.

Thus (discounting leakage cur-
rents) the frequency of switchina
of the multivibrator is independent
of the voltage of the power source
and thus the metronome will not
speed up or slow down according
to battery condition.

COUNTING STACKED ARTICLES

WHEN flat articles such as en-
velopes, paper sheets or pack-

ages are stacked, counting them
can be extremely difficult. The
main problem is that very low con-
trast gradients exist between ad-
jacent stacked articles and so
photoelectric sensing devices pro-
duce such poor signal-to-noise
ratios that the final count is hope-
lessly unreliable.

One way round the problem is
simply to weigh the stack and an-
other proposal has been to en-
hance the signal from the photo-.
electric sensors by some means,
such as a high pass filter. But
so far (at least according to Spar.
tanics Limited, of Illinois, USA, in
BP 1 280 311) the overall results
have been poor.

In this new British patent Spar-
tanics suggest counting the discon-
tinuities between adjacent stacked
articles by an array of sensors hav-
ing an effective thickness less than
that of the stacked articles.

The sensors are photoelectric
and (see Fig. 1) an area of the
stack of articles is illuminated by
means of a lens focusing light
from a d.c. source. The axis of
illumination (71) is adjustable so
as to give the maximum contrast
possible at the article edges. A
pair of cross coupled photoelectric

BP 1 280 117

Fig. 1

El 13

BP 1 280 311

W6

6660 ELECTRIC
5116016

Fig. 1

Fig. 2

LE 16
I966511.161.66T
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d
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STRIPPING

CIRCUIT

sensors are fronted by adjustable
guillotine masks and an objective
lens so that they scan a pair of
areas lying both within the width
(p) of a single stacked article.
The axis of scan of these sensors
(72) is also adjusted to give the
maximum possible contrast.

The sensor output is applied to
a high gain amplifier which pro-
duces a square wave output in re-
sponse to small deviations in
brightness from an average value.
In this way the gaps between
articles are detected and counted
when the stack is moved past the
sensors.

If a number of these sensor
arrays are used, circuitry is pro-
vided for automatic subtraction
from the count in respect of each
array above one; using a larger
number of sensor arrays will im-
prove the signal characteristics
when the available contrast is very
low.

Circuit Fig. 2 shows the kind of
wave form that can be expected
when the stack of articles is moved
past the sensor array. The letters
a to f are used to denote the sepa-
rate articles in Fig. 1.

Each of two sensors connected
in parallel opposition produce a
wave form as shown in the top
part of Fig. 2 (at A) and their
composite output wave train is as
shown in the lower part of Fig. 2
(at B). The result is thus good
ambient brightness rejection and
resolution.

The patent contains many details
of more sophisticated systems
based on this general approach
and among other suggestions for
improving sensitivity is the propo-
sal that a sensor array be assisted
by a diffraction grating and a drum
cam which is rotated to move the
sensor and lens carriers until the
vertical bars observed are at a
minimum.
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BSR LATEST SUPERSLIM
STEREO & MONO
Plays 12', 10" or 7 records.
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months'
guarantee. AC 200/250V
Sloe 181 x
Above motor board Ein. below motor board 211n.

with STEREO and MONO XTAL E8.75 Poet 25p.
MONO -COMPATIBLE
Plays all record. L775 Post 25p.

BSR JUNIOR
Heavy duty 4 -speed motor with
separate pick-up arm fitted
LP/78 turnover mono £4.50cartridge Post 25p

E.M.I. 'P.,,,7gDEFrEERR A £5.75
Available separately Poet 25p.
Woofer £4.25 Tweeter 11.90
Comprising a One example of a Woofer
10; x 6)in. with a massive Ceramic
Magnet, 99oz. Gauss 13,000 fines.
Aluminium Cone centre to improve
middle and top response. Also the E.M.I.
Tweeter 31in. square has a special light-
weight paper cone and magnet flux
10,000 lines. Crouover condenser and
lull instructions supplied.
Impedance Standard 8 ohms
Maximum Power 12 watts
Useful Response ....35 to 18,000 c/s
Base Resonance 45 c/s
SUITABLE ENCLOSURE 20 x 13 x Bin.
MODERN DESIGN. TEAK WOOD FINISH L9

Post

SPECIAL OFFER!
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH
Single pole two-way. Surface mounting
with fixing screws. Will replace
existing wall switch to give light
for return home, garage, automatic
anti -burglar lights, etc. Variable knob.
Turn on or off at full or intermediate
settings. Two types available 0 to: 80 minutes or 0 to
8 hours. Makers last list price £9.50. Brand new and fully
guaranteed. Folly insulated.
OUR PRICE 11.50. P. & P. 15p or £3 pair. Post Free.
(Please state type when ordering).

WEYRAD P50 - TRANSISTOR COILS
RA2W Ferrite Aerial . 72p Spare Cores 3

Our, P50/1AC 33p Driver Trans. LFDT4 ..58
I.F. P50/2CC 470 kc/e . 36p PCA1 ..68
3rd LF. P50/3CC 36p J.B. Tuning Gang ....85
P51/1 or P51/2 36p Weyrad Booklet 10

P50/3V 36p OPT1 58
Mallard Ferrite Rod 8 x ;in. 20p. 6 x in, 200.

VOLUME CONTROLS
Long spindles. Midget Size
5 K. ohms to 2 Meg. LOG or
LIN. L/8 15p. D.P. 250.
STEREO L/8 55p. D.P. 75p.
Edge SK.S.P. Transistor 25p.

80 Ohm Coax 4p yd.

BRITISH AERIALITE
AERAXIAL-AIR SPACED
40 yd, 11.40; 60 yd, 12.
FRINGE LOW LOSS Inp
Ideal 825 and colour .'yd

8in. or 10in. ELAC
HI-FI SPEAKER
Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-80,000 c/s. Bass resonance
55 c/s. 8 ohm impedance.
Sin 10 watts, 10in 12 £3.75
watts music power.

131 8in.
SPEAKER SALE !
With twin tweeters. 2.95
And crossover. 10
watt. State 3 or 8 or '6°
15 ohm. As illustrated. Post 25p

With flared tweeter cone and ceramic
magnet. 10 watt.
Bass res. 45-60 c/s.
Flux 10,000 gauss.
State 8 or 8 or 15 ohm. Post 25p

2.25

TEAK CABINET 16 x 10 On:. £5 0`
BRITISH MADE STEREO
MULTIPLEX DECODER
Brand New. 7 transistors and integrated circuit. Fibre -Glass
Printed circuit board. Size 2) 61 '. Pre -Aligned. Com-
plete with stereo beacon indicator. 12V d.c. operation. 400Mv
Output. 100Mv Input. Full instructions for any L6.50FM Tuner. Some technical experience essential.
BLANK ALUMINIUM CHASSIS. 18 s.w.g. nin sides
6 x gin 95p; 8 x 8in 53p; 10 x 7in 65p; 12 x Sin 85p;
14 x gin 90p; 16 x 8in 90p; 12 x Sin 50p; 16 x 10in
ALUMINIUM PANELS 18 s.w.g. 6 x 4in 9p: 8 x 8in 15p;
14 x gin 16p; 10 x 7in 19p; 12 x Sin 200; 12 x Sin 280;
16 x Sin 28p; 14 x gin 34p; 12 x 12in 40p; 16 x 10in 50p

WHARFEDALE SUPER
10" HI-FI SPEAKER

15 watt. 4 to 8 ohms. Response 20
c/s to 12 kc/s. Bass resonance 42 c/s.
Massive Ceramic Magnet. Deep fabric
cone surround. Cast alloy frame.
Weight 5 lb. (Value 110.50.1

°PRICE £5.50
THE FAMOUS WHARFEDALE SOUND

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer
input 200/240V a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less
PLEASE STATE VOLTAGE REQUIRED. E2 PostDetails S.A.E. Size 31 x 11 x tin. Free

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE -AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12V or H.T. line 200-300V d.c. operation. Sin
1) x 11 x 2 in. Response 25 c/s to 25 ke X, 26 dB gain.
For use with valve or transistor equipment. 90... Post
Full instructions supplied. Details S A E r 10p
GARRARD DECCADEC SP25
DISCO DECK £18.50 Post 25p
Single -play Stereo/Mono Dere m
transcription head and arm.
4 speeds. 101in. turntable. -

Anti -rumble filter. Bias
compensation. Laboratory
motor.

METAL PLINTH AND PLASTIC COVER
Cut out for most Garrard or B.S.R. Most will
play with cover in position. 12/ x 141 x 71in
high. Latest Design. Covered in black £4-50
leatherette. Post 35p
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

WAX POLISHED FINISH AT SAME PRICE

MAINS TRANSFORMERS
All post
25p each

250-0-250 80mA 13.3V 9A £1.50
250-0-250 80mA 6.3V 3.5A, 13.3V 1A, or 5V IA £2.50
350-0-350 80mA,13(3V 3.5A, 13.3V 1A, or 5V 2A . . . £3
300-0-300V 120mA, 8.3V 4A C.T.; 6.3V 2A 13.25
MINIATURE 200V, 20mA, 6.8V 1A, 21 x 21 x gin 75p
MIDGET 220V 45mA, 6.3V IA, 2) x 21 x tin 900
HEATER TRANS. 6.3V 3A 60p
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs
at IA, 3, 4, 5, 6, 8, 9, 10. 12, 15, 18, 24 and 30V . 12.25
1A. 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 48, SOY 12.25
2A. 6, 8, 10, 12, 18, 18, 20. 24, 30, 38, 40, 48, 80V 13.25
5A, 6, 8, 10, 12, 16, 18. 20, 24. 30, 38. 40, 48. 60V £8.75

, 5, B and £1.00
5A, 6, 8 and 13V ' 21.20
3A, 3, 5, 8, 10, 13 and 5-0-5V £1.30
5A, 3, 5. 8, 10, 13 and 5-0-5V £1.50
3A, S.S. 13V 11.00
Ditto 6A 21.20
3A. 5, 8, 10, 13V. 5-0-5V 51.30
Ditto SA 11.50
AUTO TRANSFORMERS. 115V to 230V or 230V to 115V.
150W £2.25; 500W £6.25; 750W 210; 1000W £14.
CHARGER TRANSFORMERS. Input 200/250V.
for 6 or 12V, 11A, £1.50; IA, £1430; 4A. £2.50.
BATTERIES CHARGERS. lIA 12; 9A £3; 4A M.
FULL WAVE BRIDGE CHARGER RECTIFIERS:
6 or 12V outputs. 11A 40p; 2A 55p; 4A 85p. LUCAS
2DS500 Full wave Bridge 70V, 5A 95p.

MAINS ISOLATING TRANSFORMER
Primary 0-110-240V. Secondary 0-240V. 3A. 720W.
Insulated terminals. Varnish impregnated. Fully enclosed
in steel ease wh fixing fee.

Caprr.Value 19)t OUR PRICE LIO Famous make.it ( £
Can be used as 800W auto transformers 240-110V.

NEW TUBULAR E
/350V.. 14p 250/25V .. 14p

4/350V.. 14p 501/25V .. 20p
8/450V.. 14p 1000/25V.. 35n

6/450V 15p 1000/50V 47p
2/450V 20p 8+8/450V 18p
5/25V.. 10p 8+16/450V 20p

50/50V 10p 16+181950V 25p
00/25V 10p 32+32/350V 250

50+50/350V . 350
80+100/350V .. 58p
32+32/250V .. 18p
32+32/450V .. 330
350+50/325V .. 50p
32+32+32/350V 43p
100+50+50/350V 48p

LOW VOLTAGE ELECTROLYTICS.
2. 4. 5, 8, 16. 25, 30, 50, 100, 200mF 15V 10p.

500mF 12V 15p; 25V 20p; 50V 301).
000mF 12V 17p; 25V 35p; 50V 47p; 100V 70p.

2000mF 8V 25p; 25V 42p; 50V 57P.
2500mF 50V 62p; 3000mF 25V 47p; 50V 85p.

000mF 6V 26p; 12V 42p; 25V 75p; 35V 85p; 50V 85p.
CERAMIC, 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 9p.
PAPER 350V-0.1 4p, P5 13p; lmF 15p: 2mF 150V 15p.
500V-0.001 to 0.05 9p; 0.1 5p; 0.25 8p; 0.47 25p.
SILVER MICA. Close tolerance 1°C. 2.2-500pF Sp: 560-
2,200pF 10p; 2,700-5,600pF 20p: 6,8000-0.01, mfd 30p each.
TWIN GANG. "0-0" 208pF+176pF, 85p; Slow motion
drive 365pF+365pF with 25pF+25pF, 50p: 500pF stand-
ard 45p; single gang 500pF 75p; small 3 -gang 500pF £1.60.
SHORT WAVE SINGLE. 10pF, 30p, 25pF, 550, 50pF, 55p.
NEON PANEL INDICATORS 250V AC/DC. Amber 20p.
RESISTORS. 1W, 1W, 1W. 20°4 1 p ; SW, Op. 100 to 10M.
HIGH STABILITY. IW 2".. 10 ohms to 1 meg., 10p. Ditto
5°;,. Preferred values 10 ohms to 10 meg.. 4p.
WIRE -WOUND RESISTORS 5 watt, 10 watt, 15 watt.
10 ohms to 100K 100 each; 0.5 ohm to 8.2 ohms 10P.
TAPE OSCILLATOR COIL Valve type 350.

HI-FI STOCKISTS RETURN OF POST DESPATCH MINIMUM POST AND PACKING 15p

RADIO COMPONENT SPECIALISTS

ALL MODELS "BAKER SPEAKERS" IN STOCK
Hi Fi Enclosure Manual containing 20 plans, designs.
crossover data and cubic tables. 42p Post Free

BAKER I2in. MAJOR E9
30-14,500 c/s, 12in.

, double cone, woofer
t and tweeter cone

together with a
BAKER ceramic

"" magnet assembly
having a flux den-
sity of 14,000 gauss
and a total flux of
145,000 Maxwells.
Bass resonance 40
c/s. Rated 20W.
State 3 or 8 or
15 ohm. Poet free.

Module kit, 30-17,000 c/s
with tweeter, crossover,

-, -- baffle and £11.50instruction..
BAKER "BIG -SOUND" SPEAKERS

'Group 25"Group 35"Group 50'
12in. tsk 12in. £9 15in. £20
25W "`" 35W 50W
3 or 8 or 15 ohm 3 or 8 or 15 ohm 8 or 15 ohm

TEAK HI-FI SPEAKER CABINETS. For 12in or 101n
dia. speaker 20 x 13 x Bin, SC Post 25p. For 18 x Sin or
Bin speaker 16 x 10 x gin, M. Post 250..For 10 x (fin or Sin
speaker 16 x 8 x Oin, 14. Post 25p. LOUDSPEAKER
CABINET WADDING 18in wide, 15p It.

GOODMANS HI-FI WOOFER
8 ohm. 10W. Large ceramic magnet.
Special Cambric cone sur-

£4round. Frequency response
30-12,000 c/s. Ideal P.A.
Columns. Hi-Fi Enclosure Systems. etc.
ftiniStandard Cone 12W £430

ELAC CONE TWEETER
The moving cod diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 c s to 18,000 c/s. Size 31x
31 x Sin deep. Rating 10W, 3 ohm or
15 ohm models. E 1.90 Post 10p.

SPEAKER COVERING MATERIALS. Samples Large S.A.E.
Horn Tweeters 2-16ke lOW 8 ohm or 15 ohm £1.95,
De Luxe Horn Tweeters 2-18kc/s, 15W, 16 ohm £3. TWO-
WAY 8,000 c/s. CROSSOVERS 3 or 8 or 15 ohm 95p.
LOUDSPEAKERS P.M. 3 OHMS. 7x4in., £1.25; Olin.. 11.50;
8 x 5in, 11430; 8 x 2Iin, 11.50; Sin. 2145; 10x Bin, £1.00.
SPECIAL OFFER 80 ohm. 21in, 21in; 35 ohm, Zia, Sin.
25 ohm. .2tin dia., Sin dia., 6 x 4in.; £ EACH
15 ohm, 81in din, x 4in, 7 x 4in, 8 x Sin. TYPE
8 ohm, Ilin, 2)in, 31in, Sin dia. 8 x 4in 8 ohms 11.50.
RICHARD ALLAN TWIN CONE LOUDSPEAKERS Sin.
diameter 4W; 10in diameter 5W; 12in diameter. 6W; 3 or
8 or 15 ohm models. 12.20 each. Post 15p.
VALVE OUTPUT TRANS. 25p; MIKE TRANS. 50:1 25p.
5 WATT MULTI -RATIO, 3. 8 and 15 ohms 80p.

BAKER 100 WATT.
ALL PURPOSE
TRANSISTOR
AMPLIFIER
4 inputs speech and
music. Mixing facilities.
Response 10-30,000 c/s. Matches
all loudspeakers. A.C. 200/250V.
Separate Treble and Bass controls.
Guaranteed. Details S.A.E. £49 Post

Free

BARGAIN AM TUNER. Medium Wave. £4.95Transistor Superhet, Ferrite aerial. g volt.
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add musical highlights and sound effects to recordings.

Will mix Microphone, records, tape and tuner /3.95
with separate controls into single output. 9V.
STEREO VERSION OF ABOVE 1545.
BARGAIN FM TUNER 88-108 Mc/s Six Transistor. 9V.

Printed Circuit. Calibrated slide dial tuning. LI 415Walnut Cabinet. Size 7 x 5 x 4in.

BARGAIN FM TUNER as above less cabinet £9.85
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4.50Push -Pull Ready built, with volume con-
trol, 9V.

COAXIAL PLUG 8p. PANEL SOCKETS 61). LINE 18p.
OUTLET BOXES. SURFACE OR FLUSH 25p.
BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JACK SOCKET Std. open -circuit 14p. closed circuit 23p;
Chrome Lead -Socket 45p. Phono Plugs 5p. Phono Socket 5p.
JACK PLUGS Std. Chrome 15p; 3.5mm Chrome 120. DIN
SOCKETS Chassis 3 -pin 10p: 5 -pin 10. DIN SOCKETS Lead
3 -pin 180: 5 -pin 15p. DIN PLUGS 3 -pin 18p; 5 -pin 25p.
VALVE HOLDERS. 5p; CERAMICS Sp; CANS Sp.

E.M.I. TAPE MOTORS. 120V or 240V
A.C. 1.200 r.p.m. 4 pole 135mA. Spindle

0.1870.75in. Size 3:x21.211n £1.25
(illustrated). Post 15p.
E.M.I. GRAM. MOTORS. 120V or 240V a.c.
2,400 r.p.m. 8 pole 70mA. Spindle imp

in. Sise 2; x21 x 2)in. Post 15P

CUSTOMERS FREE CAR PARK CALLERS WELCOME

337 WHITEHORSE ROAD, CROYDON
Open 9-6 p.m. (Wednesdays 9-1 p.m., Saturdays 9-5 p.m.)

Illustrated Colour Brochure, Radio Books and Component Lists 10p. (Export: Remit cash and extra postage.) Buses 50, 68, 159. Rail Selhurst. Tel. 01-684-1665
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LARGEST STOCKS (SEMICONDUCTORS & COMPONENTS) BRAND NEW
WE SUPPLY NEARLY ALL THE COMPONENTS FOR PROJECTS IN THIS MAGAZINE

TRANSISTORS
SCHOTTKY20301 1150 252925 12p 25,172 Op AF113 24p BC301 34p BF233 15p

11 I g20302 15p 252926 153174 22p A9116 25p BC302 27, 59237 41p 831748005 1.10 957481405 1.70 8N74L045 06020303 25p  Green 12p 253175 26p A9117 20p BC303 50p 592513 469 8107400410 1.32 057481145 2.86 S5741.835 4.0120306 300  Yellow 10p 255176 82p A9118 50p BC304 43p BF -'S9 480 85749645 1.10 85741.025 0.60 814748035 1.1020309 309  Orange 10P 253243 460 49121 22p BC307 10p BF281 23p 9107484010 128 85741.475 2.15 05740105 1.1020344A 25p 253033 15p 255190 920 AFI24 24p BC307A 10p BF264 01.45 831745112N 2.86 95741.745 1.02 95740205 110203455 259
20371 15p

2313034 489
2143053 50p

2N3191 96p
2143192 2124

AF125 20p
AF126 19p

B0307V1 10p
BC308 Op

BF270 261
B9271 212

05741.005 0.54 95741.9314 3.06 s574965N 11020374 115p
20381 22p

253390 200
253391 200

253193 61.01
255194 01.10

A9127 20p
A9139 38p

BC308A 9p
BC308B Op

11F272 53P
BF273 250 SLIDER POTENTIOMETERS20417 200 2533919. 220 253193 21.48 A9170 25p BC309 10p 59274 ESP LOG. AND LIN.231109 499 253392 lap 255245 430 A9172 25p 1103099. 10p BF457 46925174 £1.40 253393 120 2145437 300 .49178 55p 15.3098 10p 59458 579 SINGLE GANGED 409 DOUBLE GANGED 60p2N176 759

25274 75p
253394 12p
253402 170

253,150 33p
255459 33p

A9179 65p
A9180 50p

80313 30p
110327 24D

119459 579
B1321 22.102N335 75p 2N3403 19p 3N128 63p A9186 40p BC328 229 BF821A 12.30 DIODES & RECTIFIERS25351 959

253713 21
253404 249 35138 21437 .19200 35p 100337 19p 59828 920 114914 7p 10940 5p BA X13 1211) 13YZ13 25p25384 939

25388A 409

253403 270
253414 100

35139 61.36
3N140 769

A9239 41p
A9240 72p

100338 19p
100130 35p

BF861 279
BF/398 280

/N916
712 44119 10p BAX16 12.19 OAS 1741)154007 200 AA129 109 134118 171p 0A9 10p25404 200

254513 75p

253413 10p
253416 15p
253417 Slp

35141 69p
35142 54p
35143 64p

A9279 54p
A9280 54p
AFY42 79p

110131 40p
100Y32 60p
110933 44p

BFW10 61p
BFWII 810
BFW15 759...

154148 7p AAZI3 109 B4Y31 7ep 0A10 02Ip
156145 22.371 AAZ13 12ep 84/313 25p 0447 Elp1844 912 AAZ17 12Ip 51100 17Ip 0470 79214436A 750

254379.
2143370 11.25 314132 799 1.1,7.11 55p BCY34 35p BFX13 289 18113 ii 89.100 15p 111103 2210 0473 10980p 253371 21.12 3N133 74p AL102 75p 110138 40p BFX29 2..50 18120 15p 11.1102 22ep 111122 3740 0A79 7p25491 £3.25

25384 269
253372 979
25370- 10p

35154 ,74p
35159 AI

AL103 709
9.8126 300

BCY39 £1 059
110Y40 509

BFX30 zolt
BFX37 30P

18121 14p 114110 32Ip B1126 15p 0481 8P18130
131) 1121115 7Ip 111127 170 09.85 10p25591 34p 253703 10p 35187 21.30 A0Y27 36p 50142 15p BFX44 330 18131 101) liA141 321p 111164 5211) 0A90 7925696 15p

231697
2N3704 109 314200 12.07 4811.8 280 80143 15p BFX63 £2.48 10132 12p BA142 320 13YX10 2211) 0491 7p150 253703 10p 3N201 41.04 A0Y29 30p 110158 210 BFX68 800 10920 712 119.144 1211) 111,7.10 359 0A95 7p231698 259 2143706 9012 ABY50 209 50139 22p BFX84 249 18222 Sp B614% 200 It12,11 321P 04200 10p2N699 290

214706 100
253707 10P
2N3708 709

AS133 35p
48221 55p

110166 669
11CY67 940

11FX85 290
139186 249

10923 12p 11.4154 1240 517.11 30p TIV307 50p....
LARGE STOCK257064 12p

25708 139
253709 909
253710 90

AU103 £1.25
130107 14p

BCY70 170
B(.11(71 22p

BFX87 250
59X88 200 MAINS TRANSFORMERS -VARNISHED"25709 380 253711 909 INTEGRATED BC108 139 111.1172 139 BFX89 450 1 amp Charger. See. 0-33-9- 18V (I'. & 1'.2219.) 41.1225711 309 253712 959 CIRCUITS 110109 14p 130187 4347 1351210 35p 2 amp Charger. See. 0-3.3-9-18V (I'. & P. 1219.) ..

. 414425718 219 253713 1048 110113 13p B(.11,88 £2.40 I11,211 459 .
1 amp (Douglas) MT103 Sec. tappings from 61 to 500" £2.1225718A 309

25720 509
253714 21.15
253715 2123 40050 789

BC114 129
80115 lip

BCY89 80p
BCZ1O 35p

BFY17 90p
BFY18 259

2 amP (Douglas) MT104 Sec. tappings from 6V to 50V . £3.10
poet °""'" ''''''2N721 559 2313716 21.80 40231 81p 80116 150 BC211 50p BFY19 259 h amp (Douglas) 311107 Sec. tappings from tiV to 504' .. 17.4725914 15p 253773 12.35 40309 33p 1001164 189 111)115 B9120 500 poet "d P..ki"g 3719)231916 17p 253774 63.33 40310 509 50117 219

.750
BD116 759 1391'29 4011 Various other Transfomers ranging from IA to 5A in stock.210918 309

231919 20p
253775 24.19
253776 15.95

40360 46p
40361 48p

110118 llp
B0119 279

BD121 75p
80123 82p

139137 200
BFY41 414 TRIACS BRIDGE RECTIFIERS231929 149 21.43777 24.84 40362 449 80121 239 131)124 60p 59143 699 SC4I A 85p 9C351) 41 .1. PIN' A. PIV25930 14p 21.13778 1249 40363 88p 110123 299 101)130 57p B91311 1812 8 C4113 gp9 003613 90p I 100 37p 4 50 409251090 239 210779 23.15 40389 481) 110125 159 1113131 409 59131 169 80410 4140 9040D £1.25 1.4 140 572 : 4 in 7092N1091 24p 253780 24.50 40394 sop 110126 209 50132 50p BF132 160 1105012 41.90 904513 41.50 4 400.. 800251131 209 :253781 23.87 40395 50p 80139 309 1312135 430 BFY53 150 40430 859 8C461) £1.40 2 50 32p

6 50- 629251132 20p
251184 41.27

253782 sa 11
253789 11.78

40406 440
40407 999

B0134 llp
130133 llp

12136 499
1111137 55p

BFY53 840
59164 410

40486 85p 40429 gop
40512 41.53 40432 11-37

2
2

209 419 0 200 80p
400 48p 6 400 41.10251302 16p 253790 2140 40408 50p 110136 159 BD138 639 1331273 409 Economymy Range Triacs DIACS

251303 160 253791 2248 40409 52p 130137 159 100139 719 aaBFY76 ,..2251304 209 253792 2240 40410 530 50138 200 101)140 889 BF/77 249 c ,.1,0 ( fervtit) ampP 4 l'1% 650 NI PT20 4092311303 209
2111306 229

220

253794 10p
253819 269
2N3820 479

40411 2240
404679. 699
40468A 44p

B0140 349
100141 390
B0142 249

BDY10 £1.25
BDY11 41.50
1101(17 £1.50

IlF178 369
BFY90 809
BRY39 30p

200100TC4/..0 (Presslit) 4 atop PIA 75p 919228 370p14C4/0 (Presslit) 4 amp 400 PI \' 8710 Ml'T32 3711)012 111.A0 . 2112 41PT36 3711)251308 Sip
2311309

2103823 500 40600 890 8C143 219 130118 £1.76 BBX19 139

P.E. SCORPIO IGNITION SYSTEM
25p

251483 90p
251307 249

253824 75P
253826 280
253854 169

40601 270
40602 48p
40603 589

11C144 240
BC143 21p
BCI47 119

BDY19 41.97
180120 920
50138 65p

.138X20 149
108X21 20P

251613 20p
251631 85p

253854A 16
2N3855 169

40604 589
40636 1140

BC148 10p
13(1149 13p

50160 90p
110161 85p

138X26 34p
B87027 214p COMPLETE KIT £101)0 P. & P. 50p2N1637 309 253855A 160 40673 56p 50153 18p BD162 750 138)/28 25p251638 279

21416711 £1
253856 169
2538569. 169

AC107 3511
9.0113 189

130134 18p
110157 140

BF113 23p
1313117 48p

1314X29 470
138X30 eap ..... SUB -MIN ELECTROLYTIC251701 1140 253858 169 W113 160 BC158 lap 119119 589 118X39 78p

_

AXIS' Lead Op each2311702 4245 2538589. 169 9.0117 EOP 110159 140 20121 250 B8X60 649 Values (1)pi VI: 0-64/64; 1/40; 1-6,25, 2.3)16: 2.9/63; 4/10; 4/40;251711 179 253859 189 AC121 13p 50160 110 B9123 279 118X131 42p 6.4/6.4; 6.4:13: s 40; 10/16; 10/64; 12.1 2A; 0040; 20/16; 20/84; 25/64;251893 34p 23138394 189 AC126 200 1101671) 180 135125 2511 BSX76 lip 25123; 32/10; Ii2,40; 32164: 40/16; MI 6 4; :.0 -25; 50/40; 64/10; 80/2.5;252102 309 2143860 169 9.0127 20p 130168B 119 BF127 27p B8X77 20p 00illi; 80/25; 100;6.4: 125/10; 20101-4.252147 70p 253866 70p A0128 20p 1301680 llp BF132 200 B8X78 250
THYRISTORS MULLARD C280

252148 80p 253877 299 A014114 30p 1301695 13p 59133 290 1113W70 2892N2192 40p
21421929. 409

2N3877A 260
2313878 £1.22

A01421: 25p
AC131V 140

1001690 139
B0170 119

59154 16p
B9138 150

89194 20P
118125 159

I'll MI I oo '200 300 400
IA 25p rip 3710 M/FOIL CAPACITORS2N2193 400

252193.A 429
253879 £1.91
253900 200

.401520 17p
A0153 229

BC171 18p
BC172 119

119159 270
139160 23p

58126 170..
B81(27 AaP

40p 471P
49. 401) 451) 550 60p
79. - 87;o 92' 11.121

0-01,0.022. 0.033, 0.047, 30; 09368,
0'1, 46 each.252194 27p 23139009. 21p 9.0150K 250 80182 10p 119161 35p 118128 150 - -

TIC47 0.64 200 PIV 58p 0.13, 0-22, 0.33, Op each.252194.A 309
2312193 379
2312193.A 18p

2313991 329
)253903 209
253904 170

9.0154 209
9.0176 lap
A017610 209

BCI82L 10P
BC183 Op
1301831. 9p

59163 209
119166 359
59167 18P

B8138 150
513139 16P
118121 251)

Also 124 100 l'IV. 759: 2N ,c,
856 : '54444 41.91 3'-'', --

047 9p
0.68 llp
1itl, 1492522189. 11311 2x3903 219 4018714 20p 130184 119 59173 19p B8152 2511 I -5/4I 219252219 20p

252219.0 20p
2313906 209
2314036 409

9.018814 26p
A0117 2,50

80184L Ilp
B0186

119177 25p 110133 209
BSY34 30P

VEROBOARD 0.15 01
Matrix Matrix

229F 250
2521.20 200

r 2N2221 20p
254037 359
254058 122

ACYIS 15p
9.0119 200

259
B0187 E5p
BC204 119

B9178 25p
139179 30p
B9180 35p

BSY36 791.
138163 11512

2011x alit' 179 op
20111 X Sin 25p 250

WIRE -WOUND RESISTORS
.. a watt 3. (up 10 270 ohms2142221A 22p 254059 909 ACY20 200 110205 lop BF181 32p B81713 OP 31 in x Slit, 25p 2512 onl)). 70.252222 200 254060 110 ACY21 18p BC106 llp B9182 30p 138179 409 3tin x bin 30p 209 5 watt 5% (0p to 8.2511 only), 9p.252222A 250

2142368 llp
254061 110
2314062 Ilp

ACY22 lap
AC128 189

BC207 100
B0208 9p

59183 409
139184 17p

581790 459
118195.A 90

Sin x 17in (plain) 830 -
Vero pins (hag of Si). 201)

10 watt 5% (op to 255 0 only),
10p.2312369 129 254302 289 A0130 429 80209 109 59183 17p 50104 21.42 culler, 4612; pi, insertion

POTENTIOMETERS
Carbon:

252369A 15p
252646 410

2314303 32p
2314913 80p

A12139 55p
AllY40 17p

50211 309
BC212K 10p

139194 14p
139193 15p

B17105 12.25
C111 5" . 012 .Taal% (0 . an, o Illa !IX a p.

2/42647 4140 254914 070 .40141 17p 50212L 129 59196 15p 0407 180 Log. or Lin., less switch, 16p.252711 120
252712 120

254915 950
254916 Ilp

ACY44 31p
AD136V 96p

1302141, 140
BC236 16p

139197 15p
BF198 lip

0424 150
0425 360

OPTOELECTRONICS
Id 15 ITRO5 30131-1 7-8E1;NIENT

Log. or Lin, with switch. 231).
Wire -wound rot, (3W), 389.2N2713 179 )254917 17p A12140 49p BC237 9p BF199 18p 0426 250 INDICATOR (9E9 P.E. MARCH Toil, (Ianged Styr,. Puts, 1.0g.252714 17p

2/42904 1/19
252904A 250
252905 250

2N4918 50p
254919 530
254920 800
254921 60p

.111142 500
AD143 45p
AD149V 66p
412149 \ fl .23

BC238 Op
BC239 9P
BC231 20p
BC232 18P

59200 350
119224,1 14-'592251 19.0 0428 .24,51)

0444 .n
D4ON1 550O
04053 820

1972) 22
T1L-209 RED im: HT ENIITT-

C; mINom.: /TEX 04 INSTA 351:.
nn,) Liu.. 409.

PRESETS (CARBON)
2142905A Up
252906

254922 550 9.10150 639 BC253 23p 139237 220 GET111 459 W0 I att 6P
0 2 Watt 13p

1.0A 100y p.i.),18p
252906A 23p
2N2907 180
21029079. 250
n52913 75p

2144923 800
254926 900
254927 11
254928 21.80
254929 12.23

AD161 490
AD162 510
ADZ11 21.50
ADZ12 £1 .75
A9106 27p

BC257 9p
110258 9p
BC259 13p
80261 2012
BC269 180

BF238 229
59244 16p
59243 332

.139246 48p

GET1113 200
GET114 20p

-CET11' 500
G ET119 350
GETP20 ESP

encapsulatc,I 1.0 . r ,-ctitier

RESISTORS
Carbon Film
I watt 5%. 1p. 154.& OW are

03 Watt 7io

BARGAIN PACK
SPECIAL OFFER £1'45252923 120 2144930 22.25 A910911. 40p 100263 Up 139247 49P 0E1533 20p / watt 5%. 1p. R24 series. .00161 1 2313702252924 129 254931 22.70 AF114 250 BC300 Up 59254 14p GET536 209 4 watt 5%, 11p. OW. 111, 1 205

,

.112162) '' 231708
Matching charge (audio transistors only), 159 extra per pair. I w 31/0 2% 4p. are Ell series. 113`2252 254291Poet & Packing 13p per order. 110 ope 25p. Commonwealth (Air) Letter 65p (Min.). Pa eel £1.09 (min.l. 1 watt 10%, 2Ip. BC184L .2N4292Prices subject to availability ,.f st,Ak. 2 watt 10%, 6p. 2144288

CALLERS WELCOME Send 15p for Comprehensive PriceA. MARSHALL & SON Lists MON-FRI 9-5.30Tel, 01-452 0161/2./3
Telex 21492 28 CRICKLEWOOD BROADWAY, LONDON, N.W.2 SAT 9.5
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A selection of readers' suggested circuits. It should be
emphasised that these designs have not been proven by us. They
will at any rate stimulate further thought.
This is YOUR page and any idea published will be awarded
payment according to its merits.

SOUND LIGHT MODULATOR

READERS may be interested in my version of a
sound/light modulator shown in Fig. I. It is

entirely adjustable and works out to be very cheap
compared with other modulators which incorporate
frequency band splitters and sync pulse generators.

Sensitivity is controlled by VR1, and resistor R1
is to protect the transistor in the instance of the
bulb filament shorting. The value of R I was 10011
rated at I watt which can be lowered depending
on the bulb used. A 6V 0.06A or 01 A bulb can be
used quite satisfactorily.

TOUCH SWITCH

TktE circuit in Fig. 1 detects voltage changes caused
by the proximity of the hand on a sensitive plate

or contact, causing a relay to operate. The character-
istics of the circuit may be tailored to a particular
application by choice of component values.

Typical component values are shown in Fig. 1.

The transistors and diodes are general purpose
silicon types. The relay coil resistance should be
about 700 ohms to 1.5 kilohms, and the supply
should be easily capable of operating the relay but
not exceeding 25V.

Resistor R I may be decreased to about 2.7
megohms if the circuit is required to operate only
when contact is made to the input by one's fingers.
Conversely, as a proximity detector the value of the
resistance may be increased.

If the battery drain is an important factor, the
resistor R2 may be increased so that the quiescent
current is only a few microamps. Sensitivity may
be increased by reducing the value of R2. If the
sensitivity is increased too much the relay will remain
permanently operated.

If the circuit is required to remain operated for
some time after triggering, the value of CI may be
increased. The delay before the relay releases is

LP2
LOAD

TO 500W

Fig. 1. Circuit diagram of the sound/light modulator.
The value of R2 was found to vary between 15 to
27 kilohms according to the load

If a microphone is to be used it should be of the
carbon type and connected in the circuit as shown
(dotted) in Fig. 1.

If the circuit is to be built in a cabinet or case
the lamp should be positioned approximately lin
away from the l.d.r. (ORP12).

For a load greater than 500W the handling current
of the thyristor should be increased. The potentio-
meter VR2 controls the brilliance of lamp LP2.

This circuit is open to a great deal of experiment,
for instance three circuits could be built with the
potentiometer in each adjusted to different stages to
make a three channel unit.

The input is completely isolated from the mains.
C. Walker,
London, S.W.9

about one second per microfarad. As the capacitor
is charged up through R2, it may be necessary to
reduce the value of R2 to give speedy operation.

The circuit may be used in a wide variety of
applications such as burglar alarms, doorbells, prac-
tical jokes, and is particularly useful for switches
which have to be found in the dark.

P. K. Webb,
Malvern, Worcs.

R2
100k.a

SENSOR
PLATE

R1

1014.0

+12V TO 25V

0

Fig. 1. Circuit diagram of a simple proximity switch
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MARKET
nut*

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

CATALOGUES
It is at this time of the year that

we take stock of all of our com-
ponent catalogues and usually re-
ceive all the new editions. Judging
by the amount of catalogues we
have already received and those
acquired during the past year it
seems a good time to mention just
some of the many excellent cata-
logues in our files.

It seems that as more and more
components are becoming available
generally, particularly the more
specialised types, as electronic tech-
niques forge ahead so we are re-
ceiving a greater number of
catalogues and firms are tending to
specialise in particular fields.

Typical of this trend is LST
Components who, through the com-
ponent explosion, have found it
increasingly difficult to maintain
their excellent personal service to
both the home constructor and the
trade. Not wanting to lower their
high standards they recently formed
a new company called Arrow Elec-
tronics Ltd., to deal exclusively with
the home consumer market. The
parent company is now dealing with
the trade only.

The new company have recently
issued an excellent catalogue con-
taining items from i.c.'s to switches.
Copies of the catalogue can be
obtained from Arrow Electronics
Ltd., 7 Coptfold Road. Brentwood.
Essex.

Another firm who tends to specia-
lise, in this case in integrated cir-
cuits, is Bywood Electronics. Their
catalogue lists such items as a Digi-
tal Clock Chip, LSI Calculator i.c.'s
and several LED devices (including
liquid crystal types).

The Bywood catalogue is avail-
able from Bywood Electronics, 181
Ebberns Road, Hemel Hempstead,
Hertfordshire.

From the other side of the coin
GSPK (Sales) Ltd., who are well
known trade distributors, have
recognised the vast demands for
components from the consumer side
and have set up a special retail
counter at their office. Also, they
issue a very good mail order cata-
logue and are offering a great many

of their components which are not
normally available to the construc-
tor, unless ordered in large quanti-
ties, on a one-off basis.

Copies are available from GSPK
(Sales) Ltd., Hookstone Park,
Harrogate, Yorkshire.

A catalogue we strongly recom-
mend to our readers is the Audio
Pack Trade Reference Catalogue
from Tape Recorder Spares Ltd.
This catalogue costs 35p, includ-
ing postage, and covers over 600
items marketed under the name of
"Audio Pack".

The catalogue seems to cover
practically every conceivable arrange-
ment for connecting up audio
equipment. A special section is
devoted to Garrard spares.

This catalogue is certainly an ex-
cellent audio spares reference source
and should be very near the top of
any "Catalogues Wanted" list.
Copies are available from Tape
Recorder Spares Ltd., 206-210 Ilder-
ton Road, London SE15 INS.

Finally, as proof of the com-
ponent growth Home Radio Com-
ponents have had to completely
change the format of their cata-
logue.

The new 240 -page catalogue con-
tains over 8,000 items, 1,500 illustra-
tions and still maintains the usual
high standards of previous editions.
The cost of the catalogue is 75p,
including postage, but contains 10
redeemable vouchers worth 5p each
when used as directed.

Included with the catalogue is a
price supplement which will be up-
dated from time to time and each
page will have the date stamped on
it. At the bottom of the price sup-
plement is a note to the effect that
"when the supplement is six months
old 10 per cent should be added to
any item purchased and a new
supplement be requested". Upon in-
vestigation it was pointed out that
this was to avoid any unnecessary
delay in dispatching of orders. Any
difference between the remittance
and the current price of goods
ordered will be returned as a credit
note with the option of a cash
refund.

The Home Radio catalogue is
probably one of the most useful
reference sources for components
on the market and copies can be
obtained from Home Radio (Com-
ponents) Ltd., 240 London Road,
Mitcham, Surrey CR4 3HD.

SYNTHESISER MODULES
Commencing in this issue is the

first part of the P.E. Synthesiser
which we are sure will generate
tremendous interest amongst our
readers. This synthesiser will be
described in great detail over the
next few months and each circuit
function will be described and com-
plete constructional details given.

For those readers who do not
wish to understand or construct

Two of the Dewtron synthesiser
modules from D.E.W. Ltd.
each individual circuit as the series
progresses but prefer to connect up
"black boxes" (modules) then the
Dewtron Project X Synthesiser
modules from D.E.W. Ltd., may be
worth looking into.

The Project X modules are com-
pletely sealed units which have a
two year guarantee against failure
and their range includes a voltage
controlled oscillator, sample. had
and envelope shaper unit and a ring
modulator module. The Project X
Synthesiser is in NO way connected
with the P.E. Synthesiser.

A list of modules and other musi-
cal effects units with prices are
available from D.E.W. Ltd.. 254
Ringwood Road, Ferndown, Dorset.

SLIDER CONTROLS
Whilst on the subject of effects

units we often get requests for the
slider type of controls which are
used extensively in effects units. To,
date, these type of controls have
been difficult for the home con-
structor to obtain and a compromise
has had to be made by using
standard rotary potentiometers.

A range of slider potentiometers
is now available direct from Di
Electronics (Hackney) Ltd. or from
most component retailers. The
sliders, complete with knob and fix-
ing screws, are available as single
or double gang types in both loga-
rithmic and linear configurations.

A range of mounting plates are
available separately and enable the
constructor to make up numerous
configurations. The plates are offered
as single -way, double or triple -way.

The cost of the sliders are ex-
pected to be 61p for single gang
types; and 8Ip for double gang. The
mounting plates will cost 25p for
single -way, 36p for double -way and
45p for three-way.

Addresses of nearest stockists can
be obtained from DJ Electronics
(Hackney) Ltd.. 122 Balls Pond
Road. London. NI 4AE.

Slider control from DJ Electronics
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Build yourself a TRANSISTOR RADIO
WITH AFTER SALES SERVICE

ROAMER 10 WITH VHF INCLUDING AIRCRAFT
10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1, MW2, LW, SW1, SW2, SW3.
TRAWLER BAND. VHF AND LOCAL STATIONS ALSO AIRCRAFT BAND.
Built-in ferrite rod aerial for MW/LW. Retractable, chrome plated 7 section telescopic
aerial, can be angled and rotated for peak short wave and VHF listening. Push-pull
output using 600mW transistors. Car Aerial and tape record sockets. 10 transistors
plus 3 diodes. Fine tone moving coil speaker. flanged tuning condenser with VHF
section. Separate coil for Aircraft Band. Volume/on/off, wave change and tone controls.
Attractive case in black with silver blocking. Size 9in x Tin x 4in.
Easy to follow Instructions and diagrams. Parts price list and easy build plans 30p (FREE
with parts). Earpiece with plug and switched socket for private listening 30p extra.

vse

ROAMER

EIGHT

Mk. I
NOW WITH
VARIABLE
TONE
CONTROL
7 TUNABLE WAVEBANDS: MW1, MW2, LW. S
SW2, SW3 AND TRAWLER BAND. Built-in ferrite rod
aerial for KW and LW. Retractable chronic plated tele-
scopic aerial for short waves. Push-pull output using
600mW transistors. Car aerial and tape record sockets.
Selectivit yen itch. S transistors plus 3 diodes. Fine tone
moving coil speaker. Air spaced ganged tuning con-
denser. Volume/on/off, tuning, wave change and tone
controls. Attractive case in rich chestnut shade with gold
blocking. Size 9in x Tin N 4in approx. Easy to follow
Instructions and diagrams. Parts price list and easy
build plans 25p (FREE with parts). Earpiece with plug
and switched soe'iet for private listening 30p extra.0INS. 45p
BUILDING COSTS £6.90 (OVERSEASTOTAL

& P. El)

,wwesesswwwwwiseng.e.

POCKET

FIVE

8 TUNABLE WAVE-
BANDS: MW, LW.
TRAWLER BAND
WITH EXTENDED
MW BAND FOR EASIER TUNING OF LUXEM-
BOURG, ETC. 7 stages -5 transistors and 2 diodes,
supersensitive ferrite rod aerial, fine tone moving coil
speaker. Attractive black and gold case. Size 51 ins
liin x 311n. Easy build plans and parts price list
10p (FREE with parts).

P. P. & INS.
TOTAL
BUILDING COSTS £229 (OVERSEAS

P. & P. 63P)23p

ROAMER

SEVEN

Mk. IV
7 TUNABLE
WAVEBANDS:
MW1, MW2, LW,
SW1, SW2, SW3
AND TRAWLER
BAND. Extra
medium waveband provides easier tuning of Radio
Luxembourg, etc. Built-in ferrite rod aerial for MW
and LW. Retractable 4 section 241n chrome plated
telescopic aerial for SW. Socket for car aerial. Power-
ful push-pull output. 7 transistors and 2 diodes,
Including micro -alloy R.F. transistors. Fine tone moving
coil speaker. Air spaced ganged tuning condenser.
Voluinejon/off. tuning and wave change controls.
Attractive case with carrying handle. Size 9in x 71n x
41n approx. Easy to follow Instructions and diagrams.
Parts price list and easy build plans 23p (FREE with
parte). Earpiece with plug and switched socket fin
private listening 30p extra.

TOTAL
BUILDING COSTS

£5.98 I(OI;i
P.
tisTASi

j+
5

. & LI)

TOTAL BUILDING

COSTS

£8.50
P.P. & INS. SOp

(OVERSEAS P. a P LI)

TRANSONA

FIVE

5 TRANSISTORS

AND 2 DIODES

3 TUNABLE WAVE BANDS: MW, LW AND TRAWLER
BAND. 7 stage -5 transistors and 2 diales, ferrite
rod aerial, tuning condenser, volume control, fine tone
moving coil speaker. Attractive came with red
speaker grille. Size 6iin x 4lin x Ilin. Easy build
plans and parts price list 10p (FREE with parts).

TOTAL ;7.50
p

(PO. VPE. Ras IENASS. 24p

BUILDING COSTS & 630 TOTAL
BUILDING COSTS £4.48 (P6VPds1EANSS.

32p

P. & P. El)

seswversre.taetes-wries.etevesels.40.11.11.11.411.6.16.11.6.11.11.111

ROAMER

SIX

6 TUNABLE
WAVEBANDS:
MW, LW,
SW1, SW2,
TRAWLER
BAND PLUS AN EXTRA MW BAND FOR EASIER
TUNING OF LUXEMBOURG, ETC. Sensitive ferrite
rod aerial and telescopic aerial for short waves. 3in
speaker. 8 stages -6 transistor. and 2 diodes Including
micro -alloy R.F. transistors, etc. Attractive black
case with red grille, dial and black knobs with
polished metal inserts. Size 9in x 51in x Olin approx.
Easy build plans and parts price list .15p (FREE with
parts).

TOTAL
INS. 30p

BUILDING COSTS £3.98 (OVERSEAS
P. & P. LI)

TRANS

EIGHT

NEW ! "EDU-KIT
I I

BUILD RADIOS. AMPLIFIERS. ETC.. FROM
EASY STAGE DIAGRAMS. FIVE UNITS INCLUD-
ING MASTER UNIT TO CONSTRUCT. Components
include: Tuning Condenser: 2 Volume Controls: 2
Slider Switches: Fine tone moving coil Speaker:
Terminal Strip: Ferrite Rod Aerial: 3 Plugs and
sockets: Battery Clips: 4 Tag Boards Balanced

Armature Unit: 10 Transistors: 4
Diodes: Resistors: Capacitors:
Three lin Knobs. Units once con-
structed are detachable fromMaster
Unit, enabling them to be stored for
future use. Ideal for Schools, Educa-

tional Authorities and all those In-
terested in radio construction. Parts

price list and easy build plans 25p (FREE
with parts).

ALL PARTS
INCLUDING

CASE AND PLANS
£5.50 P.P. RS& INS. 32p

(OVEEAS P.& P. LI)

8 TRANSISTORS
AND 3 DIODES

TUNABLE
WAVEBANDS:
MW LW.
SW1, SW2,
SW3 AND
TRAWLER
BAND. Sensitive ferrite rod aerial for MW and LW.
Telescopic aerial for short waves. 3in speaker. 8
unproved type transistors plus 3 diodes. Attractive
case in black with red grille, dial and black knob. with
polished metal inserts. Size 9in x Olin x Wei approx.
Push-pull output. Battery economiser switch for
extended battery life. Ample power to drive a larger
speaker. Parts price list and easy build plans 25p
(FREE with parts).

FULL
AFTER SALES
SERVICE

* Callers side entrance "Lavell" Shop

* Open 10-1, 2.30-4.30 Monday -Friday, 9-12 Saturday

RADIO EXCHANGE LTD
61a HIGH ST., BEDFORD MK401SA. Tel. 023452367

I enclose £ please send items marked

ROAMER TEN
ROAMER EIGHT
TRANSONA FIVE
POCKET FIVE

E) ROAMER SEVEN

11) TRANS EIGHT
El ROAMER SIX

EDU-KIT

Parts price list and plans for

Name

Address

1=1 I

D
I

P.E. 50

- _ _ - -
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PCB'S 1-YL..'utP

_ ,1)fb
FROM

PHONOSONICS
GEMINI PRE -AMP

All PCB's Fibreglass, Drilled, Roller Tinned
Circuit Diagram and Assembly Notes Free with each PCB

PCB -Mounting Slider Pots with Knobs supplied as
Alternative to Rotaries at Extra Cost where indicated

PCB's designed by Phonosonics except where stated otherwise
DESIGNS PUBLISHED IN P.E.

AURORA (Apr./Aug. 71) Multichannel Sound Controlled Light
SIc's (excl. SCRs), Rs, Cs. Cores, Pots.. 8 ch.. L17.75; 4 ch., L10-15. Slider
Pots and Knobs alt ive extra, 8 ch.. L370; 4 ch., L220. Power Supply
(supplies 8 chans.), unstabilised, 11-115; stab.. £365. PCB (4f in x I Lin) for
Pre -amp and 4 Chans. incl. all pots, 035. PCB (44in > Min) for PSU,
Sync Gen, 8 cores, 8 SCRs, LI35.

A.F. SIGNAL GENERATOR (Nov. 71)
Sic'e, Rs, Cs, Pots, Sw's L225. PCB (2fin 4in) also holds Sw's, 90p.

B IOLOGICAL AMPLIFIER -Details on request.
CA ORD (Jul./Aug. 72) Automatic Answering Machine

S/c's. Rs, Cs. Pots, Switches, Relays, Transformer, 111-15. PCB (4in x
7*in) holds circuit, relays, edgeconnectors, L1-50. Parrot Tape Recorder,
L6.103. Pips Gen with PCB, LI-50.

DOOR BELL YODELLER (Apr. 7I)-S/c's, Rs. Cs. Pots, L4-20.
Transformer. L1 30. Loudspeaker, L130. PCB (3in > 3fin), 10p.

E LECTRONIC PIANO (Sept. 72ifan. 73)
Pre -Amp -Rs, Cs, Pots, LI90. PCB as published, LI-20. Power Supply -
Rs, Cs, LI IS. PCB as published. 9Sp. Pitch I -12 -Rs, Cs, L1I0 each set. Pitch
13 -Rs. Cs, (I BO, Pitch PCB as published LI-IS each. Discounts for Qty.

GEMINI STEREO AMP (Nov. 70/Mar. 71) Stereo Sets and PCBs
Pre-Amp--S/c's, Cs, Pots, Maka-Sw's-with 4W 2% M.O. Rs, 113 -45 -with
4W 5% C.F. Rs, LI 120. -with 4W 5% C.F. Rs, L10 -75. -with Slider Pots and
Knobs extra, LI-65. PCB (Min x 10Iin) for kits with 4W M.O. or 4W C.F.
Rs. Holds pots and Maka-Sw's, 0-10. Main Amp -Rs, Cs. Pots, 14.30.
PCB (31in n Sin), 11.40. PSU-Rs, Cs, Pot, 13-70. PCB (2in > 4in), 75p.

GEMINI STEREO TUNER (Apr./Jun. 72)
Rs, Cs, Pot, 1.320. PCB as published, LIAM.

LOGICAL RADIO CONTROL (Dec. 7I/Jan. 72) -Sets incl. Rs, Cs, S/c's
and Pots (where requ.) but excl. I.C's. Coder I and Clock Pulse Gen., C145.
Coder 2A, (1.111). Coder 2B, O. Decoder. 55p. PCBs as pub., 75p each.

MODEL SERVO CONTROL (Feb./Mar. 72) -Sets incl. Rs, Cs, Sic's and
Pots (where requ.) but excl. I.C's. Servo Amps: "A", L1-40; "B", 055;
"C", LI30. Fail -Safe, 65p. PCBs as published: "A" and "B", 60p each;
"C" and Fail -Safe, 30p each.

MICROPHONE MIXER (Apr. 69)-S/c's, Rs, Cs, Pots, 1290. Slider Pots
and Knobs extra, 1115. PCB (flin r 44in)-holds pots, LI-1/1.

PHOTOPRINT PROCESS CONTROL (Jan./Feb. 72)
Finds exposure, controls timing, stabilises mains voltage.
S/c's, SCR, LDR, Rs, Cs, Pots, Relay, Sw, 7/former, L7.60. PCB (Min Min)
also holds pots, relay, Keyswitch, 1120.

SOUND SYNTHESISER -Details on request.
TAPE NOISE LIMITER (Feb. 72) -Mono Circuit

S/c's, Rs, Cs, Pot, PCB (1 tin 3,n), 020. Regulated Power Supply (will
feed 2 units) and PCB ((fin 24in), 13.20.

ULTRASONIC TRANSMITTER -RECEIVER (May 72)
Rs, Cs, Pot, S/c's, T/ducers, Relay, 19.95. Dual PCB (tin x Sfin), 75p.

VERSATILE LIGHT EFFECTS UNIT (Jun. 72) -Single Channel Sound
Controlled Light --,-also has built-in variable strobe generator. S/c's (excl.
SCR), Rs, Cs. Pots, T/formers, Keyswitch, LESS. PCB (Min . Min) also
holds Pots, Sw, T/former (7/17), LI-50. Slider Pots and Knobs (excl. 25R Lin.
-Rotary only), LI.10 extra.

SOME OTHER DESIGNS AVAILABLE
REVERBERATION UNIT (Practical Wireless Nov. -Dec. 72)

Sx's, Rs, Cs, Slider Pots, T/former, 9in Spring Line Unit L9/0 (with rotary
pots 11155). (With I 6in Unit extra L320). PCB (tin X I I lin) also holds
sliders (compatible with publ. panel) LI20.

8 WATT AMPLIFIER (Practical Wireless Nov. 72)
Main Amplifier -Rs, Cs. Pot (Mono Set). LI. PCB (24in x Sin) (Mono), 60p.
Pre-amp-S/c's, Rs, Cs, Pocs, Maka-Sw., Mono, 1250; Stereo, L5-20. Slider
Pets and Knobs extra, Mono, LI.26; Stereo, LI52. PCB (3fin x 71in)
(Stereo) -also holds all pots and Maka-Sw., LI-SO.

I.C. 2-7W STEREO AMPLIFIER (Radio Constructor July 71)
Rs, Cs, Pots, I.C's complete with heatsinks. 17-50. PCB (Akin x Sin) -
(Stereo) also holds Pots, 11-20. Power Supply, LISS. Slider Pots and
Knobs extra, LI 35.

AURORA AUXILIARY CONTROL UNIT (2 variable frequency
strobe generators and 4 variable amplitude f
Rs, Cs, Pots. nas. Slider Pots and Knobs extra, ell% PCB (Min -

Skin) holds all generators plus pots, /1.35.
THYRISTORS (400V P.1.V.)

IA 50p. 3A 55p. 7A 70p. I6A 95p.

Lists for these and latest new designs -send foolscap S.A.E.
Orders: U.K. 10p P. & P. Overseas at cost. Mail Order only.

Dept. P.E.2, 2S Kentish Road, Belvedere, Kent DAI7 SBW

COMPARE
Speaker Bargains ED
E.M.I. 13in x 81n 3, 8 & 15 ohms

plain 2-00
with tweeter 2415
twin tweeter
Type 350 .20 watt with

240

tweeter 8 (Minn. P.P. 37p. 7.25
gin x bin 3, 8 As 15 ohms 1.80
7In X 4in 3 & 8 ohms 1.05
PANE Bin 8 ohm, dual cone 2-30
CELEBTION tin 15 ohm 1.50
GOODMANS 10in x sin 3 ohm 1410
BAKER GROUP 25 12In 25W

OUR PRICES
Cartridges --with standard fittings

& stylii isi
ACOS GP91/215C or GP91/3843 stereo

compatible 1405
ACOS GP94 stereo ceramic
AC08 0P95 stereo crystal 1415
9TH AC Bonotone stereo ceramic

(diamond) 2.00
ACOS GPll7/2C mono crystal 65
ACOB (2P191 compatible crystal 75
19 -TI Sonotone stereo crystal 90P
Postage 0p per cartridge

YOU MUST HEAR

rniniWISE audiLECT
YOUR

PERSONAL TUTOR

THE

No. 1
HIT 8 or 15 ohm 5/5

Postage 23p perspeaker
211n 8 or 64 ohm P.P. 10p 50

Amplifier Modeles
One valve chassis amplifier for record
player, 2W output, volume control and

Kit -form cabinets, teak
(17in X 10In x tin) 2/5
with a ills X 8in or 8in cut out
(12TH X 12in ... elm w a 8in x
Iin or 8In cut out. 2.25
(please specify cut out)

Add 35p per Cabinet for post & packing

tune control, on/off switch, 88.50 (P. &
P. 25p).
3W mono audio module (transistorised),
£2410 (P. & P. 10p).

motto audio module (trans's-
torised), 81145 (P. & P. 10p).
3W stereo module (11In watt/channel),
11175 (P. & P. 10p).

Get PLEASURE from your CAREER or
HOBBY through ORGANISED TUITION.
YOUR PERSONAL TUTOR will give you rapid
UNDERSTANDING -the ke to SUCCESSy Microphone Bargain'

99MIC45 "ACOB" metal case, 1AV5450 (P. & P. 15p)
stereo module (21 ill. watt/channel),

in your own HOME and at your own SPEED
Your FUTURE in RADIO, TV or ELEC-
TRONICScould EASILY he much BRIGHTER.
FOR DETAILS OF THIS UNIQUE METHOD

just send us your name and address
MINIWISE PRODUCTS

FREEPOST (P), BLETCHLEY, BUCKS.
(no one will call)

INCLUDE ONLY £1.20 TO OWN A TRIAL
LESSON* on a C90 cassette or L.P. Tape

(state which)
 Your money INSTANTLY REFUNDABLE if not 100% convinced that
this can be the salting point in your hobby or career.

crystal hand 95CM 20 Crystal Hand 45
DX143 Dynamic, cassette -type

stick 100

AO STEREO MONO SOCKET P
Headphone adaptor only 51.85 (P. & P.
10p).

MIC60 "AC08" stick crystal
C3170 PLANET stick metal,

1410

switch crystal 1.45
DM160 Dynamic uni.dir,

ball metal 11.711
UDI30 508/600 ohm unl-dir,

ball metal 4.50
TW209 Lesson dual imp ball
metal unbdir 5.75

Tapes-"MYLAR" base finest quality
British made.

Sin 600ft Sep 511n 1800ft 86D
Din 900ft 46p Tin 1200ft 55P
5in 1200ft 6P Tin 1800ft 80p51in 900ft 49p
,If In 20f 56p 7in 2400ft 950
Postage 9p each

el type
mikLap' e

crystal 40
46

Postage 17p each
THIS MONTH'S
SPECIAL. OFFER

Remo Headphones
De -Luxe finish 8.16 ohm matching imp.
mono/stereo switch complete with lead
and stereo jack plug only L2.75 (P. & I'.
25p).

Conerts your battery operated
radio or cassette recorder to mains.
" Binatone Battery Eliminator "
230V In 6V or 9V out., only 1149
(I'. & P. 10p).

RIVERSDALE
ELECTRONIC

ALL OUR MERCHANDISE

MAU Order Dept. 22/72,
P.O. Box 470,
Manchester M60 4BU
811311D 25p FOR

COMPLETE CATALOGUE
IS FULLY GUARANTEED

THE NATURAL WAY TO LEARN
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VARIABLE VOLTAGE TRANSFORMERS

INPUT 230/240V a.c. SO 60 OUTPUT
VARIABLE 0-260V
All Types
from to 50 amp from stock.
SHROUDED TYPE
I amp, 170 20 amp, L49.00
2.5 amp, £8.05 25 amp, £58.00
5 amp, £11.75 37.5 amp, L82.00
10 amp, L2240 50 amp, L98.00
IS amp, [2540

24 amp
(Panel Mounting) amp, L4.75. OPEN TYPE
I amp, L7.00. rnp, L8.05. All carriage paid.

DOUBLE ENDED BLOWER UNIT
Powerful, continuously rated, 2 -speed.
Blades easily removable. Either 6 or
12 volt D.C. ion. PRICE
L1.75. P. & P. 25p.

12 VOLT D.C. MOTOR
Powerful I amp. REVERSIBLE
motor. Speed 3,750 r.p.m.
complete with external gear train
(removable) giving approx. final speed of
either 125 r.p.m. or 240 r.p.m. Size: 4iin
x 2iin dia. Either type price 95p inc. post.
CONSTANT SPEED, PRECISION
MADE 6 VOLT D.C. GOVERNED
MOTOR
Seven pole armature, ballrace bearing.
2,750 r.p.m. Length 21}, Dia. ft. Shaft
length 4. Shaft dia. 5/64. No load 40 mA.
Normal load 350 mA. Ideal for portable
recorders, etc., etc. Price [1.25 P. & P. 10p.

REVERSIBLE SPLIT PHASE MOTOR
250 r.p.m., 100-115/210-240V A.C., 2in. x Lin. Ideal
for rim -drive models, display, etc. Extremely
powerful for size, including small capacitor. 75p
post paid.
PARVALUX TYPE SD19 230/250 VOLT A.C.
REVERSIBLE GEARED MOTORS
30 r.p.m. 40 lb. ins.
Position of drive spindle
adjustable to 3 different
angles. Mounted on
substantial cast alum-
inium base. Ex -equip-
ment. Tested and in
first-class running order.
A really powerful motor
offered at a fraction of
maker's price. [6.30. P. &
P. 50p.

PARVALUX Type: SDI.S/
86896/0J
230/250V A.G. 50 r.p.m. 7 lb/
in. Continuously rated. Less
base. L6. P. & P. 30p.
TYPE: SDI.S/89400/0M
230/250V A.C. 50 r.p.m. 22 Ibtin. Continuously
rated. Incl. base. L7. P. & P. 30p.
The above motors are new and unused.
PARVALUX TYPE SD2. 200/250 VOLT
A.C./D.C. HIGH SPEED MOTOR
Speed 9,000 r.p.m. approx. or 3,200
r.p.m. if used with built-in governor,
or variable speed over a wide range
if used in conjunction with our
Dimmer Switch, illustrated below.
PRICE E .75. P. & P. 25o.

600 WATT DIMMER SWITCH.
Easily fitted. Fully guaranteed by
makers. Will control up to 600W of all
lights except fluorescent at mains
voltage. Complete with simple in-
structions. E3 incl. P. & P.

24 -HOUR TIMER
Can be adjusted to give a switching
delay of between hr. to 24 hrs.
Driven by 200/250V A.G. synchronous
motor. 15 amp c/o contacts. Mfg. Crater Controls
Ltd. Supplied with scale calibrated 0-10 (2 hrs,
per division). Brand New. LI.75. P. & P. 25p.

HONEYWELL PROGRAMME TIMERS
240V. A.C. 5 r.p.m. motor.
Each cam operating a c/o
micro switch. Cams are
individually variable, allow-
ing inumerable combinations.
Ideally suited for machinery
control, automation, etc.
Also in the field of entertain-
ment. for chaser lights,
animated displays. etc.
15 cam model E375 +25p. P. & P.
10 cam model [445 + 25p. P. & P.
2 cam model with 15 r.p.m. motor [1.75 + 25p.
P. & P.
SIMPLE 12 CAM PROGRAMMER with 4
adjustable cams and 8 that may be profiled to
individual requirements, available with 15 or 13
r.p.m. motor, [3.50 + 25p. P. & P.

36V 30 AMP. A.C. or D.C.
VARIABLE L.T. SUPPLY UNIT
INPUT 220/240V a.c.
OUTPUT CONTINUOUSLY
VARIABLE 0-36V
Fully isolated. Fitted in robust metal case with Volt-
meter. Ammeter Panel Indicator and handles.
Input and output fully fused. Ideally suited for
Lab. or Industrial use. £68 plus C2 P. & P.

MOTOROLA MAC 11/6 PLASTIC
TRIAC 400 PIV. 10 AMP

Now available EX STOCK. Supplied with full data
and applications sheer. Price [1.05. P. & P. 7p.
Suitable DIAC (RCA 40583) 30p each.

STROBE ! STROBE ! STROBE

All Mail Orders -Callers- -Ample Parking
Dept. PE2, 57 BRIDGMAN ROAD
CHISWICK, LONDON W4 5BB

Phone 01-995 1560
Showroom open Mork. -Fri.

Build a Strobe Unit, using the latest type Xenon
white light flash tube. Solid state timing and
triggering circuit. 230/250V a.c. operation.
E XPERIMENTERS' ECONOMY KIT
Speed adjustable I to 30 flash per sec. All
electronic components including Veroboard
S.C.R. Unijunction Xenon Tube and instructions
[6.30, plus 25p P. & P.
NEW INDUSTRIAL KIT
Ideally suitable for schools, laboratories, etc.
Roller tin printed circuit. New trigger coil,
plastic thyristor. Speed adjustable 1-80 f.p.s.
approx. 1 output of Hy-Lyght.
Price [10.50. P. & P. 50p.
HY-LYGHT STROBE MK III
Designed and produced for use in large rooms,
halls and the photographic field and utilises a
silica tube, printed circuit, also a special trigger
coil. Speed adjustable 0-20 f.p.s. Light output
approx. greater than many (so called 4 joule)
strobes. [12.00. P. & P. 50p. SPECIALLY
DESIGNED.
THE 'SUPER' HY-LYGHT KIT
Approx. four times the light output of our well
proven Hy-Lyght strobe. Incorporating:
 Heavy duty power supply.
 Variable speed from 1-13 flash per sec
 Reactor control circuit producing an intense

white light.
Never before a Strobe Kit with so HIGH an
output at so LOW a price. ONLY [20 plus
75p P. & P.
ATTRACTIVE, ROBUST, FULLY VENTI-
LATED METAL CASE specially designed for
the Super Hy-Lyght Kit including reflector
[700 P. & P. 45p.
For Hy-Lyght Kit including reflector. [400.
7 -inch POLISHED REFLECTOR
deally suited for above Strobe kits. Price 53p,

P. & P. 13p or post paid with kits.

RAINBOW STROBE FOUR LIGHT
CONTROL MODULE

In response to numerous requests, we now
offer a mains operated fully isolated short-
circuit -proof ready -built module, with
variable flash rate. It will operate four of our
Hy-Lyght or Super Hy-Lyght Strobes in either
I, 2, 3, 4 sequence; 2+2; or all together.
Fantastic effects with or without colour
filters. Modules can be connected together to
operate 8 or 12 Strobes. Will work on long
runs of up to 50 yards, so that your Strobes
can be spaced out for maximum effect. Size
of module is 5 x6 x I fin. easily fitted into
your own equipment, or into a separate case.
Thoroughly tested and reliable. Complete
with full connection instructions. Price:
E1850 plus 25p. P. & P. Send S.A.E. for
detai Is.

COLOUR WHEEL PROJECTOR
Complete with oil -
filled colour wheel.
100 watt lamp. 200/
240V AC. 'Features
extremely efficient op-
tical system. [11150+
35p. P. & P. 6 INCH
COLOUR WHEEL.
As used for Disco
lighting effects, etc. Price L5.75 inc. p. & p.

BIG BLACK LIGHT
400Watt. Mercury vapour
ultra violet lamp. Outer bulb
designed to absorb visible
light and transmit u.v. rays.
Extremely compact and
powerful source of u.v.
Innumerable industrial appli-
cations also ideal for stage,
display, discos, etc. P.F. ballast

. is essential with these bulbs.
I Price of matched ballast and

bulb 11600. P. & P. 50p.
Spare bulb 000. P. & P. 30p.

BLACK FLUORESCENT U.V. TUBES
Oft. 40 watt. Price [580 incl. P. & P. (For
use in standard bi-pin fluorescent fittings).
MINI 9 in. 6 watt black light U.V. tube.

SERVICE
TRADING CO.

uperior Quality Precision Made
NEW POWER RHEOSTATS

100 WATT. I ohm, 10A; S ohm,
4.7A; 10 ohm, 3A; 25 ohm, 2A;
SO ohm, 1.4A; 100 ohm, IA;
250 ohm, 0.7A; SOO ohm, 0.45A; I It°, 280 mA;
I.s ka, 230mA; 24 kl), 2A; 3.5k fl,Skn, 140mA.
Diameter Skin Shaft length kin, dia. din. All at
[1.65 each. P. & P. 70.
50 WATT. 1/5/10/25/50/ 100/250/500/ I /1 .5/2.5/5k 0 .
All at 11.15 each. P. & P. 7gp.
25 WATT. 10/25/50/100/250/300/500/1/1.5/21/35/
5k0. All at 90p each. P. & P. 7gp.
B lack Silver Skirted knob calibrated in Nos. 1.9.
If in. dia brass bush. Ideal for above Rheostats, lip ea.

RELAYS SIEMENS, PLESSEY, Etc.
MINIATURE RELAYS
Col.(1) I 2
Coil ohms
Col. (2)
Working
d.c. volts
Col. 3
Contracts

Col. (4)
Price

Heavy duty
'Intl. Base
Post paid.

52
410
600
700
700
700
700
700
700

1,250
2,500
2,400
9,000

15k

3
4

3-6
0-18
2-24
6-24
6-4
5-325
6-24
6-12

20-30 6 c/o 75p
24-36 4 c/o 63p.
36-45 6M 63p.
30-48 4 c/o 50p.
40-70 2 c/o 50ps
85-110 6M 50p.

2 c/o
4 c/o
4 c/o
4M 211
4 c/o
2 c/o HD
6M
I c/o HD

63p°
73p.
78p.
63p
78p.
73p.
65p.
50p.

12 VOLT D.C. RELAY 140 ohm coil
Type I: Three sets c/o contacts rated at 5 amps. 78p
incl. P. & P. (Similar to illustration below.)
Type 2: One set of c/o contacts. 60p incl. P. & P.
Type 3: 44 volt, 3 c/o HD, 67 ohm coil. 78p.

'DIAMOND H' 230 VOLT A.C.
RELAYS (Unused)
Three sets c/o contacts rated at 5 amps.
PRICE: 50p. P. & P. 10p. (100 lots
[40 including P. & P.)
230 VOLT A.C. RELAYS MFG. KEY SWI CH
One set c/o contacts rated at 7.5 amps. Boxed.
PRICE: 40p. P. & P. 5p. (100 lots £31 inc. P. & P.)
MINIATURE LATCHING RELAY
Manufactured by Clare -Elliott Ltd. Type F. 2 c/o per-
manent latching in either direction. Coil 1150 ohm,
15-30 Volt D.C. Size r high, r wide, r thick. Com-
plete with 3' leads. New 73p, incl. P. & P.

UNISELECTOR SWITCHES
NEW 4 Bank 25 Way
24V d.c. operation. [5.88,
P. & P. 25p. 6 Bank 25 Way
24V d.c. [6.50, P. & P. 25p.
8 Bank 25 Way, 24V d.c.
operation. L7.62 plus 25p. P. & P.

"HONEYWELL" PUSH BUTTON, PANEL
MOUNTING MICRO SWITCH ASSEMBLY
Each bank comprises a c/o rated at
10 amps240V.A.C. Black knob I in.

TWO bank 40p; THREE bank
55p; incl. P. & P. Quot. for quantity. I I1( I '

Fixing hole f in. ONE bank 30p;
44

'HONEYWELL' LEVER OPERATED
MICRO SWITCH
15 amps 250 volt A.G. c/ con-
tacts. Types N39, N95, N100,
NI01 NEW in maker's carton.
PRICE: 10 for [190 incl. P. & P.

Very special offer MICRO SWITCH
5 amp c/o contacts. Fitted with
removable metal panel
assembly. Ex. P.0.20 for LI inc.
post. (Min. order 20.)

AMMETERS NEW! 2.j.in. Flush
round. Available in D.C. Amps I, 5, 15,
20 or A.C. Amps I, 5. 10, IS, 20, both
types E1.75 incl. P. & P. 0-300V. A.C.
[140 incl. P. & P.

INSULATION TESTERS NEW!
Test to I.E.E. Spec. Rugged metal
construction, suitable for bench or
field work, constant speed clutch.
Size L.8in, W.4in, H.6in, weight 61b.
1.000V, 1,000 megohms. L34.00
carriage paid.
SOOV, 500 megohms, [18 incl. P. & P.

50 in I ELECTRONIC PROJECT KIT
50 easy to build Projects. No soldering, no
special tools required. The kit includes Speaker,
Meter, Relay, Transformer, plus a host of other
components and a 56 -page instruction leaflet.
Some examples of the 50 possible Projects are:
Sound Level Meter, 2 Transistor Radio, Amplifier,
etc. Price £7.75. P. & P. 30p.

Personal callers only. Open Sat.

9 LITTLE NEWPORT STREET
LONDON WC2H 7JJ

Phone 01-437 0576
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FOR
RAPID
SERVICE

GARLAND BROS. LTD
DEPTFORD BROADWAY, LONDON, SE8' 414N

TRANSFORMERS
all with 0-250 Volt primaries
Miniature
MM6 6V, 500mA + 6V, 500mA
MMI2 I2V, 250mA + I2V, 250mA
MM20 20V, 150mA + 20V, ISOmA

LI.29 plus 13p p. & p.
L.T.
LTI 6 3V, 1 -5A -75p plus 18p p. & p.
LT2 6.3V, 3A -87p plus 26p p. & P.
LT3 12V, I -5A-87p plus 26p p. & p.
LT4 12V, 3A-L1.32 plus 30p

P. & P.
LT5 9-0-9V, 0 -5A -75p plus 21p

P. & P.
LT6 12-0-12V, IA-9Sp plus 26p

p. & P.
Multi -tapped
MT3012 0-12-15-20-24-30V, 2A-

L1.95 plus 30p p. & p.
MT60/ 1 0-5-20-30-40-60V, IA-

L1.10 plus 30p p. & p.
M T60/2 0-5-20-30-40-60V, 2A-

L2.95 plus 34p p. & p.
Ch
CT/01 1A--11.05 plus 26p p. & p.
CT/02 2A-il30 plus 30p p. & p.
CT/03 4A-LI.60 plus 30p P. & P.

Secondaries -0-5-11-17V.
Speaker Matching 3-8-160

Example: 160 speaker to 80
amplifier. 90p plus 20p p. & p.

SEMICONDUCTORS, etc.
Zeners-400mW, ISp; I -SW, 224p
L.D.R.-ORPI2, Shp
S.C.R.-400 P.I.V., 3.0A, 37p
Bridge rectifier -40 P.I.V., I SA,

50p
Bridge rectifier -200 P.I.V., 2.0A,

50p
Transistor sockets -7p
D.I.L. I.C. sockets -14 pin, 20p:

16 pin, 20p
1N4001-50 P.I.V., 1.0A, 6p
I N4002-100 P.I.V., 1.0A, 7p
I N4003-200 P.I.V., 1-0A, Sp
I N4004-400 P.I.V., 1.0A, 9p
1N4005-600 P.I.V., I OA, lip

ALUMINIUM BOXES
with lids and screws
Type L. W. D. Price p. & p.
GB7 Skin 2fin fin lip 15p
GB8 4in 4in I fin 38p 15p
GB9 4in 2fin Ifin 36p 13p
GBIO 51in 4in Ifin 44p 18p
G1311 4in 24 -in 2in lip 13P
G0I2 Sin 2in lin 33p 13p
GBI 3 6in 4in 2in 52p 1139
GBI4 7in Sin 24in 63p 19p
G815 Bin 6in Sin 111p 26p
GBI6 10in 7in Sin 92p 26p

 These sizes fit
standard

vero boards

EQUIPMENT CASES in plain
aluminium with sloping front panel.
Type H. W. D. Price p.
SFI 2in Skin 24in 45p 12p
SF2 2in 7in 3in 16p
SF3 2in 9f1in 444

60p
in 75p 19p

Stove - enamelled -

silver-grey ham-
mer finished, 15p
extra. -

CONSOLE CASES
in plain aluminium, ideal for mixers,
nstruments, etc.
Type W. A BC D Price p. & p.

in in
GB20

in
8 9 342n 3n 11.42. 30p

GB2I 10 9 342 3 LI.58 30p
G622 12 9 342 3 L1.72 30o

d

b rTh
I A I

VEROBOARD
01 0-15

Size matrix matrix
24in .- 3fin 12p 16p
24 -in ii Sin 24p 25p
3fin , 3fin 24p 2.5p
3Iin . Sin 2.7p 29p
I7in , 2/in 75p 37p
I7in -.. 3fin LI 75p
Pins-either size, packet of 36, ISp

ELECTROLYTICS
I /IF 450V 19p 1,000µF

2pF 450V 20p I ,000pF
F 350V 14p 2,000pF

BµF 450V 17p 2,000AF
16µF 450V 18p 2,500µF
251 -IF 25V 7p 2,500µF
25AF 50V 10p 3,000pF
32AF 450V 27p 5,000µF
50AF 50V 10p 5,000µF

100µF 25V 10p 8-8µF
.100AF 50V Ilp 8-16pF
2501aF 25V 14p 16-16µF
250pF 50V 17p 16-32µF
500AF 25V 18p 32-32pF
500µF 50V 2Sp S0 -50µF

25V 27p
50V 42p
25V 39p
50V 53p
25V 45p
50V 60p
25V 48p
25V 60p
50V (1.10

450V lip
450V 20p
450V 27p
450V sop
450V 49p
350V 38p

MINIATURE ELECTROLYTICS
iiiF 63V 6p 47pF 16V 7p

2-2.µF 63V 6p 47µF 25V 6p
33µF 63V 6p 68pF 16V 6p
4-7pF 63V 6p 100AF 10V 6p

13µF 40V 7p 220pF I6V 7p
10µF 25V 6p 330µF I6V Ilp
101aF 64V 7p 470µF 10V Ilp
16pF 40V 7p 1,000pF 16V 19p
33pF 16V 6p I 500pF I6V 23p

CASSETTE OWNERS'
For Philips and similar cassette recorders.
PU12 Power unit for connection to

I 2V + or - E car electrical
systems, giving 74V, stabilised £3.25

utput.
PU14 As above but switched for 0.10

6V, 74V or 9V output.
PP75 Mains power supply, output £1.95

74V d.c.
All units are complete with cable and plug.

CASSETTES
Top quality British made, low noise, complete
with transparent library cases-
C60-40p; C90 -55p; C 120-70p

BATTERY ELIMINATORS
suitable for transistor radios and similar light
current equipment
PP6 Input 240V a.c. Output 6V d.c.
PP9 Input 240V a.c. Output 9V d.c.

Price LI.50 plus 12p p. & p.

ILLUSTRATED
CATALOGUE

Post Free 15p

CONTROLS, Log. or Lin.
Single, less switch, ISp
Single, D.P. switch, 24p
Tandem, less switch, 40p
Ski], 10k13, 2510, sok n. 100k0, 250k0,
500k0, 'Mil, 2M0

RESISTORS
Carbon
All 5%, high -stability, El2 values kW, Ip;
1-W, 1}p; I W, 4p; 2W, 6p
Wire -wound
SW, 10p; IOW, Ilp

SWITCHES
Toggle switches, standard size.
SW20S.P.S.T. 18p; SW2I-D.P.D.T. 23p.
Push Button, miniature, SWI-13p.
Wafer switches (rotary) -24p each.
SW4-I pole, 12 way. SWS-2 pole, 6 way.
SWF-3 pole, 4 way, SW7-4 pole, 2 way.
SW8-4 pole, 3 way.

BONDED ACRYLIC FIBRE
B.A.F. wadding, Sin wide, lin thick. The
ideal lining for speaker enclosures. 30p per
yard. p. & p. one yard 12p; each extra yard 4p.

TYGAN top quality loudspeaker covering
material. Please send 6p for samples, sizes and
prices.

MAGNETIC COUNTERS
Brand new, neat, 48 volt,
5 digit counters. 60p

PLUGS
Car aerial
Co -axial
D.I.N. 2 pin (speaker)
O.I.N. 3 pin
O.I.N. 4 pin
D.I.N. 5 pin, 180
D.I.N. 5 pin, 240'
D.I.N. 6 pin
Jack, 2frnm unscreened
Jack, 24 -mm screened
Jack, 34mm unscreened
Jack, 31rnm screened
Jack, fin unscreened
Jack, kin screened
Jack, stereo, unscreened
Jack, stereo, screened
Phono, plastic top
Photo, plated metal
Wander, red or black
Banana 4mm, red or black

LINE SOCKETS
Car ialaerial
Co -axial
D.I.N. 2 pin (speaker)
D.I.N. 3 pin
D.I.N. 5 pin, ISO
D.I.N. 5 pin, 240'
Jack, 34mm
Jack, kin screened
Jack, stereo, screened
Photo, plated metal

14p
9p

10p
13p
14p
13p
15p
ISp
9p

10p
ip

12p
12p
20p
20p
35p

Sp
12p
1p
6p

SOCKETS
Car aerial Op
Coaxial, surface Ilp
Co -axial, flush 9p
D.I.N. 2 pin (speaker) 10p
D.I.N. 3 pin fp
D.I.N. 5 pin, 180 9p
D.I.N. 5 pin, 240' fp
Jack, 24 -mm

iJack, 34mm llt
14p Jack, fin unswitched 15p
17p Jack, fin switched 17p
15p Jack, stereo, switched 24p
16p Photo, single Sp
16p Phono, 2 on a strip 7p
16p Photo, 3 on a strip 11p
15p Photo, 4 on a strip 10p
49p Wander, single, red or black Sp
34p Wander, twin strip 7p
14p Banana 4mm red, or black 6p

CAPACITORS 0.0027AF 500V S/M ISp
0003µF 500V Cer. Sp

2.2pF 500V S/M 0 0033µF 125V P.S. 6p
3.3pF SOOV SIM 7 p 0-0033µF 500V Poly. 6p

SpF 500V SIM 7 p 0.0033pF 1,000V MDC 6p
I OpF 125V P.S. Sp 0 0036µF 500V S/M ISp
I OpF 500V S/M 7IP 00047µF 125V P.S. 9p
I 5pF 125V P.S. 5p 0.0047µF 500V Poly. 6p
15pF 500V Cer. 4p 0.0047µF 500V S/M 20p
18pF 500V S/M 7fp 0.0047µF 1,000V MDC 6p
22pF I 25V P.S. Sp 0 005pF IOOV Mylar 3p
22pF SOOV S/M 0005µF SOOV Cer. Sp
25pF 500V S/M 7 p 0.0068µF I 25V P.S. 104p
27pF 500V Cer. p 0.0068AF 500V S/M ILIP
33pF I 25V P.S. Sp 0.0068µF 500V Poly. 6p
33pF SOOV S/M 74P 0.0082pF 125V P.S. 104p
39pF 500V S/M 74p 0.0082pF SOOV S/M 30p
47pF I 25V P.S. Sp 001AF I8V Disc 4p
47pF 500V Cer. 4p 0 01 pF 125V P.S. 10{9
50pF 500V S/M 7fp 0.01µF 160V Poly. 4p
56pF SOOV S/M 7fp 001pF 250V M.F. 3p
68pF I25V P.S. Sp 0.01AF 400V Poly. Ip
68pF SOOV S/M 7fp 0.01AF 500V Cer. Sp
75pF 500V S/M 7fp 001µF 500V SIM 30p
82pF 500V S/M 7fp 0 OlpF 600V MDC 7p
00pF I 25V P.S. Sp 001pF 1,000V MDC 9p
00pF 500V S/M lip 0.015pF 160V Poly. Ip
00pF 500V Cer. Sp 0015pF 400V Poly. Ip
20pF 500V S/M lip 0 02pF IOOV Mylar 3p
50pF I 25V P.S. SP 0.022/JF I 8V Disc 5p
50pF 500V S/M 7fp 0-022pF 250V M.F. 3p
50pF 500V Cer. 5p 0.022AF 400V Poly. 3p
80pF 500V S/M 7fp 0022pF 600V MDC 7.4p

200pF 500V S/M 7fp 0.022µF 1,000V MDC 10p
220pF I 25V P.S. Sp 0 033µF 250V M.F. 4p
220pF 500V Cer. Sp 0033µF 400V Poly. 4p
250pF 500V S/M Op 0047AF 12V Disc 6p
270pF 500V Cer. Sp 004714F 160V Poly. 39
300pF 500V S/M Sp 0 047pF 250V M.F. Ip
330pF I 25V P.S. Sp 0047pF 400V Poly. 4p
330pF 500V S/M Sp 0 047AF 600V MDC Op
390pF SOOV S/M Sp 0-047pF 1,000V MDC 10p
470pF I 25V P.S. Sp 0 1pF 30V Disc 6p
470p F 750V Disc Sp 0-1pF 250V M.F. 4p
500pF 500V S/M ip 0.1µF 400V Poly. Sp
560pF 500V S/M ip 0.1pF 600V MDC 10p
680pF 125V P.S. 6p 0- 1 p F 1,000V MDC 14p
680pF 500V S/M Sp 0.151sF 250V M.F. Sp
1320pF 500V S/M Op 042µF 160V Poly. 6p

0.001AF IOOV Mylar 3p 0.22pF 250V M.F. Sp
0001pF 125V P.S. 6p 0.22pF 400V Foil 10p
0.001µF 400V Poly. 3p 0.22pF 1,000V MDC 15p
000IpF 500V S/M 10p 033pF 250V M.F. Op
0.0010F 500V Cer. Sp 0-47pF 250V M.F. Op
0.001pF 1,000V MDC 6p 0-47AF 400V Foil ISp
0.00 I 5µF 400V Poly. 1p 047µF 1,000V MDC 15p
0.0015uF 500V S/M 10p 10µF 250V M.F. 15p
0.00 I 5pF 500V Cer. Sp
0.0018µF 500V S/M 10p Note:
0.002µF IOOV Mylar 3p. S/M =silver mica I% tol.
0.002µF SOOV Cer. Sp P.S. =polystyrene 24% tel
0.0022AF 125V P.S. 6p MDC-a.c. rating =300V.
0.0022µF 500V S/M 10p M.F. =Mullard min. foil.
00022µF 1,000V MDC 6p Cer. =ceramic.

MAIL ORDERS. Some items have a post and packing
charge shown against them. Where p. & p. is not shown
the charge is 12p for any selection. When both classes of
goods are ordered the charge is lip plus any p. & p. charges
shown. 10 verse extra.) Telephone 01-692 4412
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I.L.P. (Electronics) Ltd

THE HY41
The HY41 supersedes the popular HY40 introduced by I LP last year. This highly improved

module achieves true High Fidelity with a dramatic reduction in distortion (typically 0.05% at
1 KHz into 8 ohms!) and is elettronically and mechanically compatible with the HY40.

With this important improvement the HY41 retains all of the quality characteristics found in
the earlier version and P.C. board, Resistor, Capacitors, Hardwire Mountings and comprehensive
manual are included in the basic kit. No further components are required to construct a complete
power amplifier of extremely high performance sufficiently versatile to provide power not merely
for Hi-Fi but also for public address systems and industry.

The free manual gives a full circuit diagram of the HY41 and its various applications including

a complete stereo amplifier.
Like its predecessor the HY41 is based on conventional and proven circuit techniques developed

over recent years.

OUTPUT POWER: British Rating 40 WATTS PEAK, 20 watts
H.M.S. continuous.

LOAD IMPEDANCE: 4-16 ohms.
INPUT IMPEDANCE: 30K ohms at 1KHz.
VOLTAGE GAIN: 30db at 1KHz
TOTAL HARMONIC DISTORTION: less than 0.15% (typical 0.05%)

at 1KHz.
FREQUENCY RESPONSE: 5Hz-5OKHz + 1db.
SUPPLY VOLTAGE: + 22.5volts D.C.
SUPPLY CURRENT: 0.8 amps maximum.

PRICE: inc. comprehensive manual, P.C. board, five extra components and P. & P.:-
MONO: £4.90 STEREO: £9.80

UNIQUE HYBRID PRE -AMPLIFIER
The HY5 has rapidly established a position in the WORLD as the sole hybrid

pre -amplifier to contain all feedback and equalization networks within an integrated
pre -amplifier circuit.

Supplied with the HY5 are two stabilizing capacitors and by the addition of
volume, treble and bass potentiometers it is ready for use.

Internally the HY5 provides equalization for almost every conceivable input, the
desired function is achieved by use of a multi -way switch or by direct interconnection,

Two distinctive features of the HY5 are its inbuilt stabilization circuit, allowing it
to be run off any unregulated power supply from 16-25 Volts and a balance circuit
which, when linked by a balance control to a second HY5, forms a complete stereo
pre -amplifier.

Specifically and critically designed to meet exacting Hi-Fi standards, the HY5
combines extremely low noise with a high overload capability. When used in con-
junction with the HY41 and PSU45 forms a completely intergrated system.

INPUTS
Magnetic Pick-up (within +1db RIAA curve)

2mV. 47K
Tape Replay (external components to suit

head). 4mV. 47KQ
Microphone (flat) 10mV. 47K 2
Ceramic Pick-up (equalized and compen-

satable) 20-2000mV. variable.
Tuner (flat) 250mV. 100K Q
Auxiliary 1 250mV. 47K Q
Auxiliary 2 2-20mV. 100K

OUTPUTS
Main Pre -amp output 500mV.
Direct tape output 120mV. 111111MIMIMmisi
ACTIVE TONE CONTROLS (Baxendall)
Treble + 12db.
Bass + 12db.
INTERNAL STABILIZATION
Enables the HY5 to share an unregulated

supply with the Power Amplifier.
SUPPLY VOLTAGE
16-25 volts

PRICE: MONO: £3.60

SUPPLY CURRENT
6mA approx.
OVERLOAD CAPABILITY
better than 26db on most sensitive input
infinite on tuner and auxl.
OUTPUT NOISE VOLTAGE: 0.5mV.

STEREO: £7.20

POWER SUPPLY PSU45
The versatile P.S.U.45 is designed to supply your HY41's +HY5's in stereo or mono format.

Specification

Input: 200-240 Volts.
Output: + 22.5 Volts at 2 amps.
Overall Dimensions: L. 7"; D. 3.8"; H. 3.1"

PRICE: £4.50 inc. P. & P.

CROSSLAND HOUSE ° NACKINGTON-CANTERBURY.KENT

CANTERBURY 63218
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BEDFORD ELECTRONICS
2 GROVE PLACE, BEDFORD

(continuat.on of Lurke Street)
Tel. Bedford 51961

MULLARD C296 POLYESTER FILM CAPACITORS
400V: 0-001, 00015.O-0022,0-0033,0-0047, 2}p. 00068, 0.01. 0.015. 0-022,
0-033, 3p. 0.047, 0-068, 0.1, 4p. 0 -IS, Sip. 0 22, 7p. 0.33, 105p. 0.47,
12p.
160V: 0.01, 0.015, 0022, 0033, 0047, 0068, 3p. 0.1, 35p. 0.15, 4p. 0.22,4fp. 0.33, Sip. 0.47, 7p. 0.68, 10p. 1.0, 12p.

MULLARD C280 METALLISED FILM CAPACITORS 250V
0-01. 0015, 0022. 3p. 0033, 0-047. 0-068, 35p. 0-I, 4p. 0.15, 0 22. 4iP.
0:33, 6p. 0.47, 7ip. 048, 10p. I 0, 12p. 1.5, 18p. 2.2, 2I p.

CERAMIC CAPACITORS SOV (Square plaquette body)
El 2 Series 22pF-1,000pF, I ip. E6 series 0-0015-0.01, 2p. E6 series 0 015-
0-047. lip.

HIGH VOLTAGE CAPACITORS 1000V d.c. (300V a.c.)
ONO!, 00022, 00033, 0-0047. 7p. 0-0068, 0-01. 0-022, 10p. 0047,0-I, 12p.
0.22, 20p. 0.47, 22p.

POLYSTYRENE CAPACITORS I25V, li%
Values in pF: 5, 10, 15, 22, 33, 47, 56, 68, 100. 150, 220, 330, 470, 560, 680, 820,
1000, 35p.

SOLID TANTALUM RESIN DIPPED BEAD CAPACITORS
/IF/V: 0 1/35, 012/35. 0-47/35, 1.0/35, 22/35, 47/35, 10/6-3, 10/16, 10/25,
22/16,47/63, 100/3, ISp.

MULLARD 015/016/017 ELECTROLYTICS (Replaces C426/C437)
µF/V: 1/63, 1-5/63. 2-2/63, 3-3/63, 4-7/63, 68/63, 10/25, 10/63, 15/10, 15/63,
22/25, 22/63, 33/16, 33/40. 47/10. 68/16, 100/4, 100/10, 100/25. 150/16, 220/16,
Sp. 47/63. 470/6-3. S5p. 68/63, 330/16, 9p. 100/63, 150/63, 680/16,
1500/6-3, I Ip. 220/63, 470/40, 1000/16, ISp. 330/63, 680/40, 1000/25.
1500/16, 2200/10, 3300/6-3, ISp.

RESISTORS
Type Tolerance Range Values Price eachISKRA I /2W 5% 4R7 -2M2 E24 IpISKRA I /2W 10% 3M3 -10M 812 Ip

MULLARD 1/3W 10/a 1R -3R9 812 Ip
MULLARD I/5W 5% 4R7 -IM 824
METAL FILM I W 27R -IM E12 pIrWIREWOUND 2.5W 10/( R22 -R33, R47 812 PWIREWOUND 2 -SW 5/s 1R -270R E12 7p
PRESETS 100R, 250R, 500R and Decades to 5M, 0.IW, Sp. 0 25W. 6p.

Post and packing 10p on orders under El; oversee. at cost.
FULL CATALOGUE ON REQUEST.

PRACTICAL ELECTRONICS
"SCORPIO" ELECTRONIC

IGNITION SYSTEM

Istv
This CapacitorDischarge Electronic
Ignition system was described in the
November and December issues of
Practical Electronics. It is suitable
for incorporating in any 12V ignition
system in cars, boats, go-karts, etc..
of either pos. or neg. earth and up to
six cylinders. The original coil,
plugs, points and contact -breaker
capacitor fitted in the vehicle are
used. No extra or special com-
ponents are required.
Helps to promote easier starting
(even under sub -zero conditions),
improved acceleration, better high-
speed performance, quicker engine
warm-up and improved fuel
economy. Eliminates excessive con-
tact -breaker point burning and the
need to adjust point and spark -plug
gaps with precision.
Construction of the unit can easily
be completed in an evening and
installation should take no longer
than half an hour. A complete
complement of components is
supplied with each kit together
with ready -drilled roller -tinned
professional quality fibre -glass
printed -circuit board, custom -
wound transformer and fully -
machined die-cast case. All com-
ponents are available separately.
Case size 7}in x 44.in x 2in.
approx.
Complete assembly and wiring
manual 25p. refundable on purchase
of kit. Price 410.50 plus 50p P. & P.

PSYCHODELIC LIGHTING
UNIT Mk. 3

This unit represents a natural pro -
ion from our phenomenally

successful Mk. I and 2 Units. As
before the drive voltage is derived
directly from the amplifier output
or across the speakers. The unit
converts the audio frequency sig-
nals into a three -coloured light
display; the colour depending on
the frequency of the signal and the
intensity on the loudness of the
audio source.
The unit is constructed on profes-
sional fibre -glass printed -circuit
board material and uses latest full -
wave triac circuitry. There is a
master -level control, together with
independent sensitivity controls for
each channel. The original minimum
ambient light level controls have
been redesigned permitting their
use as faders; allowing dimming
from max. to zero at the turn of a
knob. R.F.I. suppression is now
incorporated as standard as well as
provision for DJ. " Pulse -Flash "
controls. The choice of two inputs
enables operation from both high
and low power amplifiers. Max.
power I SkW per channel at
240V a.c.
Complete assembly built and tested.
Size 9in - 7in . 3in. Price £25
carr. paid.

DABAR ELECTRONIC PRODUCTS
98a Lichfield Street. Walsall. Staffs. WSI I UZ

TELEPHONE: WALSALL 34365 TELEGRAMS: DABELEC Walsall Staffs.
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DISCOUNT

PRICES

Newest, neatest I 5 SIZES
system ever All INTIM=
devised for storing small
parts and components :
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots/
removable space dividers. Build up any
size cabinet for wall, bench or table top.

BUY AT TRADE PRICES!
SINGLE UNITS (ID) (Sins 2}ins -

21ins). 1115 DOZEN.
DOUBLE UNITS (2D) (Sins x 4fins
nins) L225 DOZEN.
TREBLE (3D) L235 for 8.
DOUBLE TREBLE 2 drawers, in one outer
case (6D2), 1365 for 8, EXTRA LARGE
SIZE (6DI) 0.30 for 8.

PLUS QUANTITY DISCOUNTS !
Orders a and over DEDUCT 5% in the
Orders CIO and over,DEDUCTn% in the
Orders C20 and over DEDUCT 10% in the
PACKING/POSTAGE/CARRIAGE: Add 35p
to all orders under f.5. Orders L5 and over,
packing/postage/carriage free.

NLQUOTATIOS
L PRIC

FOR LARGER
ES TAX PAIDQUANTITIESA

!VOMIT) (Dept. PE2) 124 Cricklewo
N.W.odLIMITED Tel. 01-450 4844

Broadway, London, 2

OS MABET LT D. ".,Urg:ttgI,Votrh%::
AUTO -TRANSFORMERS
300W, 18.85; 750W, 212; 1,000W, 116; 1,000W, 221 
2,000W, 227; 3,000W, 187.60; 4,000W, 86240.
LOW VOLTAGE TRANSFORMERS
Prim. 200/240V a.c. 6.3V 1.5A, 41.06; 3A, 1140;
OA CT 22.06; 12V 1.5A, 21.86; 3A CT. 22-16; 6A
CT, 22.80; 18V 16A CT, 12-15; 241; 1.5A CT.
2815; 3A CT, 12-80; 5A. 5440; 8A, 28.76; 12A,
11940; 40V 3A CT, 18.76; 00V OA CT, 110.
MIDGET RECTIFIER TRANSFORMERS
For FW rect., 200/240V a.c. 9-0-9V 03A, 12-0-12V
0.25A or 20-0-20V 0.15A, 5145 each: 9-0-9y 1A,
51.15; 12-0-12V lA or 20-0-20W 0.75A. 21.48 each,
0/P TRANSFORMERS FOR POWER AMPLIFIERS
P.P. sec. tapped 3-7.5-15 ohms, A -A 6.6 Kit 30W
(KTI36, etc.). 54.65: A -A 3Kn 50W. 5740; 100W
(EL34,KT88. etc.), 61240. Multi 0/P 10W, 115.54).
MAINS TRANSFORMERS POWER AMPLIFIERS
Prim. 200/240V a.c., TX13 see, 425-0-425V 500 Ma,
03V CT 13A, 63V CT 6A, 0-5-63V 3A, 11445;
TXI 425-0-425V 25031a, 0.3V CT 4A, 0-3V CT 4A,
0-5-6-3V 3A, 18. 250V 100Ma, 6.3V 2.9. 68:70.
O.E.C. MANUAL OF POWER AMPLIFIERS
Covering valve amplifiers of 30 to 400W, with price
list of transformers and choke. specified, SOp.
Bernards Amplifier Manual, 5 to 1,000W, 76p.
LOUDSPEAKERS FOR POWER AMPLIFIERS
FANE 15W w/tweeter, 44.96: 50W, amoo; 60W,
11240; 100W, 12240; BAKER 25W,1640; 351V,
67.20; Hi-Fi Major Module, 20W W/Tweeter and
Rover 30-17kHz, 19-20: EMI 19in x 010, iss-ss;
8in x Sin 8n, 2116; Orimimans Tweeter 30, 22.
LOUDSPEAKERS
25in 113n, 211n 25n, 3in 30n, 75p: 311n 3 or 15n,
4in 8 or 15n, Sin 5, 8, 15 or 25n, Sin X 3in 3, 8. 15 or
25n, 21.05 each; Olin 9n, Oin x 4in 8 or 25n, 7in x
4in 3 or 15n, 8 x 21in 3n, 111.26; 8In X Sin 3, 8. 15
or 25n 21.60; 10In 150, S1L.50; lo 6in 30, 22.26.
SPEAKER AUTO MATCHING TRANSFORMERS
12W, 3 to 8 or 15n, up or down, 8145.
BULK TAPE ERASERS
Instant erasure, tape spools, cassettes, demagnetiees
tape heads a.c. 200/240V, 6950 plus 25p P. & P.
RELAYS Bub mini, 6/9V, 2500.
15, 20 or 30V d.c., 2 C.O's 608 each.
ISV DC FLUORESCENT LIGHTING
Silicon transistor invertor for 20W tube, 26-75.
PAPER CONDENSERS
Tubular W/E 2.2 mid. 250V Rovers, etc., 15p, 15
100. Block 4 mfd, 800V, 76p, 1,500V, 5145.

Carriage extra on all orders, etc.

S.A.E. ENQUIRIES -LISTS. MAIL ORDER ONLY
44 Kenilworth Road, Edgware, Middx. HA8 8YG

Tel. 01-958 9314

IC12 £2 00
Z50 LI 25

PZ5 £3.97
Z30 £3 50
Project 60
tuner E16.80
AFU £4 -SO

SINCLAIR EQUIPMENT-
rt----et;A,.\ F ,e1

III.
4.

Stereo 60 £7 80
Project 605 £19 00

S-DECS AND T-DECS
S-DECS £1 40
T-DECS £2 80
;4E/EC A £3 00
18 till IC
carriers £1 25

SINCLAIR EXECUTIVE
CALCULATOR

0001111IMMO
11110013

Una
Dann

Weighs only 2-koz. Fits the pocket. Runs for 3
months average use on one set of tiny hearing
aid batteries. Contains 7000 transistors.Brilliant
8 digit display. Adds, subtracts, multiplies and
divides. Constant multiplier facility. Floating
point or fixed point with 2, 4 or 6 decimal places.
Subject to manufacturer's complete 5 year guar-
antee. Comprehensive after sales back up Is
supplied by Sinclair's famous service dept. If
any Executive purchased from us tails to give
satisfaction and is returned undamaged In 10
days we undertake to refund the whole purchase
price.
SAVE VC
OUR PRICE ONLY E69 (List Price £79).

SWANLEY ELECTRONICS
32 Goldsel Road, Swanley, Kent
' Mall order only. Postage 10p per item.
Our HI-FI colour catalogue is 10p post free.

Official credit orders welcome.
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BI-PRE-PAK
COMPLETE TELEPHONES
. . -- EX. G.P.O. NORMAL

HOUSEHOLD TYPE

ONLY 95p
POST & PACKING 35p EACH

TELEPHONE DIALS
Standard Post Office type
Guaranteed in working order.

ONLY 25p
POST & PACKING 15p

TESTED AND GUARANTEED PAKS
82 4 Photo 11,o;s. Sun Batteries.gters.ies.

to SOp

B79 4 IN4007 Sil. Rec. diodes.
1,000 PIV I amp. plastic SOp

B81 10 Reed Switches, mixed types
large and small

B99 200 Mixed Capacitors. Approx.
quantity, counted by weight

H4 250 Mixed Resistors. Approx.
quantity counted by weight

H7 40 Wirewound Resistors. Mixed
types and values

H9 2 Ocp 71TLraign1;%toSernsitive
Photo

H28 20 0C200: I/2/3 PNP Silicon
uncoded TO -5 can

H30 20 1 Watt Zener Diodes,
Mixed Voltages 6.8-43V

H35 100 Mixed Diodes, Germ. Gold
bonded, etc. Marked and
Unmarked

H38 30 Short lead Transistors,
NPN Silicon Planar types

H39 10 Integrated circuits 6 gates
BMC 962, 4 flip flops BMC 945

H40 20 BEY 50.2, 2N696, 2N16 13,
NPN Silicon uncoded TO -5

UNMARKED UNTESTED PACKS
131 so Germanium Transistors

PNP, AF and RF
1366 Iso Germanium Diodes

Min. glass type
1383 200 Trans. manufacturers' re-

jects all types NPN, PNP,
Sil. and Germ.

B84 100 Silicon Diodes DO -7 glass
equiv. to 0A200, 0A202

1386 100 Sil. Diodes sub. min.
IN914 and 1N916 types

B88 50 Sil. Trans. NPN, PNP
equiv. to 0C200/1
2N706A, BSY95A, etc.

H6 40 250mW. Zener Diodes
DO -7 Min. Glass Type

HIS 30 Top Hat Silicon Rectifiers,
750mA. Mixed volts

H16 15 Experimenters' Pak of
Integrated Circuits. Data
supplied

H 17 20 3 amp. Silicon Stud Recti-
fiers, mixed volts

sop

50p

50p

50p

Sop

50p

sop

Sop

50p
50p

SOp

sop

50p

50p

Sop

sop

SOp

50p

Sop

sop

SOp

H2O 20 BY126/7 Type Silicon Recti- rn
fiers I amp. plastic. Mixed ,wp
volts

H34 1S Go:Mr. PNP, 50p
Can

MAKE A REV COUNTER
FOR YOUR CAR
The 'TACHO BLOCK'. This
encapsulated block will turn
any 0-1mA meter into a

linear and accurate rev.
counter for any car with
normal coil ignition system.

£1 each

1,000,000 TR ANSISTORS

IN STOCK
We hold a very large range of fully
marked, tested and guaranteed Tran-
sistors, Power Transistors, Diodes
and Rectifiers at very competitive
prices. Please send for Free Catalogue.

Silicon Planar
Plastic Transistors,
unmarked, untested,

factory clearance. A random sampling
showed these to be of remarkably
high quality.
AUDIO PNP, similar to ZTX500,
2N3702/3, BCY70, etc. AUDIO NPN,
similar to ZTX300, 2N3708/9, BC107/
8/9, BCI68/9, etc. RF NPN and
SWITCHING NPN types also.
Please state type of Transistor
required when ordering.
ALL TYPES: 500 for E3
P & P 10p for 1,000 1,000 for ES

10,000 for E40

OUR VERY POPULAR 3p TRANSISTORS
TYPE "A" PNP Silicon Alloy, TO.5 can.
TYPE "B" PNP Silicon, plastic encapsulation.
TYPE "E" PNP Germanium AF or RF.
TYPE "F" NPN Silicon plastic encapsulation.
TYPE "0" NPN Silicon, similar ZTX300 range.
TYPE "H" PNP Silicon, similar ZTX500 range

POWER TRANSISTOR
PRICE BREAKTHROUGH! O

Plastic Cased Silicon Power Transistors of
latest design. 40 watts and 90 watts.
PNP and NPN types. All types available
at the most shatteringly low price
of all time. All are fully tested.s
marked and guaranteed!

1-12 13-25 26-50
40W NPN 20p 189 16p
40W PNP 2Ip 19p 17p
90W NPN 24p 22p 20p
90W PNP 25p 23p lip
PAKS complementary pairs:
MP40 40W + 40W SOp 48p 46p
MP90 90W + 90W 60p Sap 56

A CROSS HATCH GENERATOR
FOR 3.50 I

YES, a complete kit of parts including Printed
Circuit Board. A four position switch gives
X -hatch, Dots, Vertical or Horizontal lines.
Integrated Circuit design for easy construction
and reliability. This is a project in the September
edition of Practical Television.

This complete kit of parts costs
13%50, post paid. - -

A MUST for Colour T.V. Alignment.

Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

Please ask for Pak P.1. Only SOp.
10p P & P on this Pak.

BI -PRE -PEAK LTD

FREE CATALOGUE
FOR
TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUITS,
FULL PRE-PAK
LISTS

RELAYS FOR
VARIOUS TYPES

P. & P. 25p £1

Clocked Flip Flop,
Ex. 2/4 -input Buffer.
2/4 -input Expander,
Hex. Inverter,
Hex. Inverter,
Hex. Inverter,
Hex. Inverter,
Decade Counter,
Div. by 16 Counter.
Hex. Inverter,
Hex. Inverter,
Type D Flip Flop.
Ex. 2/4 -input Power,
Clocked Flip Flop.
4 2 Input Nand Gate
Clocked Flip Flop,
4 2 Input Nand Gate
Pulsed Trig. Binary,
Monostable Multivib
Dual J/K Flip Flop,
Dual J/K Flip Flop, BMC955 20p
Dual J/K Flip Flop, BMC956 20p
Quad. 2 -input Power, BMC958 12p
2/4 -input Gate, BMC96 I 12p
3/3 -input NAND Gate, BMC962 1 1p
3/3 -input NAND Gate, BMC963 12p
Audio Amp. 3 -watts. LI.50 tl 40 LI 36

SL403D
Linear Op. Amp, 709C 25p 20p 15p
Decade Counter, 5N7490 65p 60p 55p

INTEGRATED CIRCUITS
1-12 13-25 26-50

BMC93I 20p 18p 16p
BMC932 12p 1 1p 10p
BMC933 12p lip 10p
BMC934 lip I 1p 10p
BMC935 Ilp IIp 10p
BMC936 lip 1 1p 10p
BMC937 12p 1 1p 10p
BMC938 25p 23p 2Ip
BMC939 25p 239 lip
BMC940 12p 1 1p 10p
BMC94I lip I 1p 10p
BMC942 20p 18p 16p
BMC944 12p 119 10p
BMC945 20p Ilip 16p
BMC946 1 1p 10p 9p
BMC948 20p 189 16p
BMC949 IIp 1 1p 10p
BMC950 20p lap 16p
BMC95I 25p 23p 2Ip
BMC953 20p 8p 16p

8p 16p
8p 16p
Ip 10p
1p 10p
Op 9p

LOW COST DUAL IN LINE I.C.
SOCKETS
14 pin type at 15p each 1 Now new low
16 pin type at 16p each I profile type.

BOOKS
We have a large selection of Reference and
Technical Books in stock.
These are just two of our popular lines:
B.P.I. Transistor Equivalents and
Substitutes: 40p
This includes many thousands of British,
U.S.A., European and C.V. equivalents.
The Ilifce Radio Valve & Transistor
Data Book 9th Edition: 7Sp
Characteristics of 3,000 valves and tubes.
4,500 Transistors. Diodes. Rectifiers and
Integrated Circuits. Post and Packing 2Ip
Send for lists of these English publications.

4111 IM MEM= Ell MINffffPlease send me the FREE 131 -Pre -Pak Catalogue 1411

II NAME

IADDRESS

IMINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 10p post and packing per order.
OVERSEAS ADD EXTRA FOR POSTAGE.

DEPT. A. 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX

TELEPHONE SOUTHEND (0702) 46344

MEM

1
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SUPERSOUND 13 HI -F1
MONO AMPLIFIER

A superb
amplifier.I ifi

bsr staleaudio
new components
throughout. 5 silicon
transistors plus 2
power output transis-
tors in push-pull. Full
wave rectification.
Output approx. 13W
r.ins. into ti ohm.
Frequency response
1211: -30KHz 3db.
Fully integrated pre-
amplifier stage with

separate Volume, Bass boost and Treble cut controls.
Suitable for 8-15 ohm speakers. Input for ceramic or
crystal cartridge. Sensitivity approx. 4OntV for fulloutput. Supplied ready built and tested. with knobs,
escutclicm panel, intuit and output plugs. Overall size
3in Sin whir. x 71in deep. t.C. 200/.250V.

PRICE LIOSO P."

DE LUXE STEREO AMPLIFIER
S.c. mains
200-240 volts.

Using heavy
duty fully
isolated
mains trans.
former with
full wave
rectification

giving ade-
quate smoothing

with negligible hum.
Valve line up: -2

EC1,86 Triode Pentodes.
I EZ80 as iectiller. Two dual potentiometers are
pro, ided for bans and treble control, giving bass and
treble boost and cut. A dual volume control is used.
Balance of the left and right hand channels can be
adjusted by means of a separate "balance" control fitted
at the rear of the chassis. Input sensitivity is approxi 
mutely 300111'v for full peak output of 4 watte per channel
18 watts mono). into 3 ohm speakers. Full negative
feedback in a carefully calculated circuit, allows high
volume levels to be used with negligible distortion.
Supplied complete with knobs. chassis size I lin. w Sin. x.
Overall height including wilt,. 5in. Ready built and
tested to a high standard. Price £8.92. P. P. 45F.

NEW! POWER SUPPLY UNIT
200,240V A.C, input. Four switched fully smoothed D.C.
outputs giving (IV and 71V and 9V and I2V at I amp
continuous (11 amp intermit tent).
Fitted Insulated output terminals and pilot lamp indicator.
Hammer finish metal case, overall size 0' 31' 25'.
Suitable for Transistor Radios, Tape Recorders,kroplifior., Ii. Ready built and tested.

PRICE £4 50 r3 ,,P.

BLACK ANODISED 16g. ALUMINIUM HEAT SINKS.
For T03, complete with mica's and hushes. Size 25in x
3in approx. 25p pair, & P. 5p.

LIMITED NUMBER! COILED SPRING BACK TELE-
PHONE CABLE, Closed approx. 10", extends to 36".
4 core sr ,, core. 25p each. 1'. A P. 5p. 5 or more poet free.

SPECIAL OFFER! MAINS TRANSFORMER. 200/240VA.C. input. 35V at It atop A.C. output. Overall size
21" 0 25" 3' approx. suitable for drop through or
vertical mounting. 90p. P. & P. 30p.
BRAND NEW MULTI -RATIO MAINS TRANSFORMERS.
Giving 13 alternatives. Primary: 0-210.240V. Secon-
dary combinations: 0.5-10-15-20.25-30-35.40-60V half
wave at 1 amp or 10-0-10, 20.0-20, 30-0-30V. at 2 amps
lull wave. Sloe 3inL 31 i nW x 3inD. Price 51.85.P. it P. 30p.
MAINS TRANSFORMER. For transistor power supplies.
Pri. 200/240V. See. 9-0-9 at 500mA. Mip. P. & P. 13p.
Pri. 200/240V. Sec. 12- 0 -12 at I amp. 95p. P. & P. 13p.
Pri. 200/240V. Sec. 10-0 10 at 2 amp. 6145. P. & P. 30p.

GENERAL PURPOSE HIGH STABILITY TRAN-
SISTOR PRE -AMPLIFIER. For P.U. Tape, Mike,
Guitar. etc., and suitable for use with valve or
transistor equipment. 9-18V. Battery or from H.T.
line 2001300V. Frequency response 1511.-25KHz.
Gain 26dB. Solid encapsulation size 11 r. If at inBrand new - complete with instructions. Price
Up. P. & P. 13p.

HANDBOOK OF TRANSISTOR
EQUIVALENTS and SUBSTITUTES
A must for servicemen and home con-
structors. Including many 1000's of British,
U.S.A., European and Japanese transistors.
ONLY 40p. Post Sp.

4 -SPEED RECORD PLAYER BARGAINS
Mains models. All brand new in maker's packing.
LATEST B.S.R. C109/C129 4 -SPEED AUTOCHANGER.
With latest mono compatible cartridge 6697. Carr. 50p.
With stereo cartridge 57-97. Carr. 50p.

SPECIAL BARGAIN OFFER!
PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge "Colorcoat"
plastic coated steel. Resonance free. Designed to take
Garrard 1075, 2000, 202.5TC, 2500. 3900, 3500, 5100,
SP23 11 and III, 81.65B, AT60, etc.. or B.S.R. 0109,
0129, A21, etc. Black leatherette finish. Size 1211n x
141in x 31in high (approx. 71in high, including rigid
smoked acrylic cover). NOW ONLY £4.50P. & P. 35p.

LATEST ACOS 131'91;1SC Mono Compatible Cartridge with
tio stylus for 1.1' El' '78. Universal mounting bracket.
5150. P. & P. So
SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
TT, stylus. Diamond Stereo I.P and Sapphire 78. ONLY
12,50. P. & P. 10p. Also available fitted with twin
Diamond T,O stylus for Stereo LP. 13. P. & P. 10p.
LATEST RONETTE T 0 Stereo Compatible Cartridge for
EP, LP/Stereo/78. 5163. P. di P. 10p.
LATEST RONETTE TIO Mono Compatible Cartridge for
EP, LP78 mono or stereo records on mono equipment.
51.50. P. & P. 10p.

QUALITY RECORD PLAYER AMPLIFIER ME II
A top-quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Size 7in. w. 3 d. 6 h. Ready built and tested.
PRICE 13.95. P. & P. 40p. ALSO AVAILABLE
mounted on board with output transformer and speaker
ready to fit cabinet below. PRICE 15.25. P. & P. 5011
DE LUXE QUALITY PORTABLE RIP CABINET MK II
Uncut motor board size 141 12in,, clearance 2 in. below,
51in. above. Will take above amplifier and any B.S.R. or
GARRARD changer or Single Player (except AT60 and
81'231. Size 18x 15 x 8in. PRICE 54-75. P. & P. 50p.

SPECIAL OFFER!!
HI-FI LOUDSPEAKER SYSTEM

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. Size 161in high
. 101in wide . 51- deep. Fitted with E.M.I.

Ceramic Magnet (3in 8in baits unit, two H.F.
tweeter units and crossover. Power handling 10W.
Available 3, 8 or 15 ohm impedance.

Our Price £8.40 Carr. 65p.
CABINET AVAILABLE SEPARATELY

24.50. Carr. Op.
Also available in 8 ohm with EMI 13in x 8in. bass
speaker with parasitic tweeter. 66.50. Carr. 65p.

LOUDSPEAKER BARGAINS
3 ohm 11-05, P. & P. 13p. 7 x 4in 3 ohm 11.15,P. & P.

20p. 10 x gin 3 or 15 ohm 1190, P. & P. 30p. E.M.I.
x bin 3 ohm with high flux magnet 11.62, P. &P. 20p.

E.M.I. 131 X Sin with high flux ceramic magnet with
parasitic tweeter 3, 8, or 15 0i1111 5520. P. & P. 30p.
E.M.I. 13 x 8in, 3 or 8 or 15 ohm with two inbuilt tweeters
and crossover network14.20. P. & P. 30p.
BRAND NEW. 12in 15w 11/1) Speakers, 3 or IS ohm.
Current production by well-known British maker. Nou-
n -Rh Milne ceramic ferrobar magnet assembly 16-75,
(loiter models: 25w 1675. 35w 0650. 1.. & P. Up each.

SPECIAL OFFER!
LIMITED NUMBER OF BRAND
NEW ELAC 10' TWIN CONE
LOUDSPEAKERS. With large
ceramic magnet and plasticised
cone surround. 8 ohm impedance.

6275. 1'..k P. 2.5p.

12in "RA" TWIN CONE LOUDSPEAKER
10 salts peak handling. 3, 8 or 15 ohm, 52.20. P. & I'. 30p.
35 ohm SPEAKERS 3'. ONLY 63p. P. & P. 13p.
"POLY PLANAR" WAFER -TYPE. WIDE RANGE
ELECTRO-DYNAMIC SPEAKER
Size 115in x 1411in x Iy, in deep. Weight 19oz.
Power handling SOW r.m.s. (40W peak). Impedance

ohm only. Response 401-1z -20kFlz. Can be mounted
on ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details. Only
1.5.95 each. P. & P. 25p.
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Usually 61.75 yd., our price 75p yd.
length. P. & P. 15p per yd. (min. 1 yd.). S.A.E. for
samples.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoarn ear-
muffs. Wired and fitted with standard stereo tin jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for mono. PRICE
12115. P. it P. 15p.

HIGH IMPEDANCE CRYSTAL STICK MIXES. OUR
PRICE 51.05. P. & P. 8p.

CENTRE ZERO MINIATURE MOVING COIL METER.
100p.A for balance or tuning. Approx. size lin linfin. Limited number 76p. P. & P 10p.

HARVERSONIC SUPER SOUND
10 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL
HIGHER OUTPUT AND INCORPORATING
HIGH QUALITY READY DRILLED FIBRE
GLASS PRINTED CIRCUIT BOARD WITH
COMPONENT IDENTIFICATION CLEARLY
MARKED FOR EVEN EASIER CON.
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Use
4 transistors including Silicon Transistors in the firs

five stages on each channel resulting in even lower noise
evel with improved sensitivity. Integrated pre -amp
with Bass, Treble and two Volume Controls. Suitable for
use with Ceramic or Crystal cartridges. (Very simple
o modify to suit magnetic cartridge --instructions
ncluded). Output stage for any speakers from 5 to 15
ohms. Compact design, all parts supplied including
drilled metal work, high quality ready drilled fibre
glass printed circuit board, smart brushed anodised
aluminium front panel with matching knobs, wire, solder,
nuts, bolts -no extras to buy. Simple step by step
instructions enable any constructor to build an amplifier
to be proud of. Brief specification: Power output 14W
rams. per channel into 5 ohms. Frequency response f 3dB
12-30,000Hz. Sensitivity better than 80111V into IMO.
Full power bandwidth , 3(113 12-15,000Hz. Bass boost
approx. to 12dB. Treble cut approx. to -16dB.
Negative feedback 18dB over main amp. Power require-
ments 35V at 1.0 amp. Overall size - 12' wide 8' deep

2r high.
Fully detailed 7 -page construction manual and parts list
free with kit or send 18p plus large S.A.E.
PRICES AMPLIFIER KIT, 110.50 P. & P. 15p.

(Magnetic input components 3011 extra)
POWER PACK K IT, U P. & P. 30p.
CABINET, 53 & P 30p.

(Post Free if all units purchased at same time). Full after
sales service. Also mailable ready built and tested,
52650. Post Free.
Note: The above amplifier is suitable for feeding Iwo
.10,10 801111,8 ill10 iltplat (e.g. mike, radio, twin record
decks, etc.) and will then provide miring and fading
facilities for medium powered IllFi Discotheque tlIC, tie.

3 -VALVE AUDIO
AMPLIFIER HA84 MK II

Designed for reproduc-
tion of records. A.C. Maine
operation. Ready built on
plated heavy gauge metal
chassis, size 71in w. 4in. d.
41 in. It. Incorporates ECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans.
former matched for 3 ohm

speak,. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 41 watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only 54-96. P. Sz P. 35p.

HSL "FOUR" AMPLIFIER HIT. Similar in appearance to
HA34 above but employs entirely different and advanced
circuitry. Complete set of parts, etc. 14-10. P. & P. 40p.

HARVERSON'S SUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound fully
isolated mains transformer. rectifier and ECL82 triode
pentode valve as audio amplifier and power output stage.
Impedance 3 ohms. Output approx. 3.5 watts. Volume
and tone controls. Chassis size only 7in. wide 3in. deep
6in. high overall. AC mains 2001240V. Supplied absolutely
Brand New, completely wired awl tested with good
quality output transforos,
OUR
BARGAIN PRICE UpCK

BOTTOM £2.95 P' P'

10 14 WATT HI -F1 AMPLIFIER KIT
stylish13. Slosh. i

monaural amplifier
with an output of
14 watts from 2
ELS4s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other
Fully shrouded section sound ou put transformer to
match 3-150 speaker and 2 independent volume controls,
and separate bass and treble controls are provided giving
good lift and cut. Valve line-up 2 EL84s, ECC83. EF86 and
EZ80 rectifier. Simple instruction booklet 189 (Free with
parts). All parts sold separately. ONLY 17.97. P. di P. 55p.
Also available ready built and tested 1110.97. P. & P. 60p.

Open t-5.30 Monday HARVERSON SURPLUS CO. LTD. (Please write clearly)to Saturday
Early closing Wed. 1 p.m. 170 HIGH ST.,MERTON, LONDON, S.W.19 3985

PLEASE NOTE: P. & P. CHARGES
5 QUOTED APPLY TO U.K. ONLY.A fete minutes from South Wimbledon

OVERSEAS ORDERSTab, Station SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTRA.
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IIIIIRIVOitreompletifeniamacroraid
INTEGRATED CIRCUITS

Why buy alternatives when you can buy the genuine article from us at
competitive, prices from stock. BRANDED FROM TEXAS I.T.T FAIR-
CHILD

''''''''
Type 1/11 12/24 26/99 Type 1/1112/2426/99

p p p

8147400 0.20 0.18 0.16 9147450 0.20 0.18 0.16

8N7401 0.20 0-18 0.16 8147451 0.20 0.18 0.16
9147402 0.20 0 18 0.16 8617453 0.20 0.18 0.16
9147403 0.20 0.18 0.16 0147454 0.20 0-18 0.16
8N7404 0 20 0.18 0 16 0147460 0.20 0.18 0.16
8/47405 0 20 0.1E1 0.16 9N7470 0.80 0-27 0-25
8147406 0-80 0.27 0.25 8147472 0.80 0 27 0.26
8N7407 0.30 0 27 0.25 8147473 0.40 0 37 0.85
8N7408 0.20 0 19 0.18 9147474 0.40 0.87 0.85
8147409 0 45 0.42 0-85 9147475 0.65 0.52 0-60
8N7410 0.20 0.18 0.16 8N7476 0.45 0 42 0.39
9N7411 0-28 0-22 0.20 9147480 0.80 0.75 0.67
13147412 0.42 0.40 0.35 8147481 1.25 1 15 1.10
0147413 0.80 0.27 0-25 8147482 0.87 0-80 0.70
8N7416 0.80 0 27 0 26 E1147483 1.00 0.90 0-86
8N7417 0.80 0 27 0.25 0117484 0.90 0.85 0.80
8N7420 0.20 0.18 0.18 8N7488 0.45 0.41 0.58
9N7422 0-48 0.44 0.40 9E47490 0.75 0-70 0.65
9517423 0.48 0-44 0 40 0N7491AN 1.00 0 95 0.90
8N7425 0.48 0-40 0 86 8147492 0.75 0.70 0.65
8N7427 0.42 0.39 0-83 9/47493 0.75 0-70 0.86
8147428 0.50 0.45 0 42 8517494 0.80 0.75 0.70
8N7430 0.20 0.18 0.16 8N7493 0.80 0-75 0.70
9517432 0.42 0 39 0 35 8147496 1.00 0-97 0-95
6617433 0.70 0.61 0 44 6N7497 6.25 5.50 5.00
9517437 0.65 0 60 0.50 90474100 2.60 2 80 2.00
8517438 0.85 0.60 0.50 81474104 1.45 1 85 1.20
8N7440 0.20 0 18 0-16 91474105 1.45 1.35 1.20
8747441AN 0.75 0-72 0.70 95174107 0.50 0.45 0.40
8147442 0.75 0.72 0.70 91474110 0.80 0.70 0 60
8N7443 1.00 0.96 0.90 8N74118 1.00 0.95 0.90

8517446 2.00 1.76 1-80 91474119
91474121

1.90
0.60

178
0-55

1.65
0-50

8N7446 2-00 1-75 1-60 80474122 1.85 1-25 1-10
8N7447 1.75 1.60 1.55 81474123 2.70 2.55 2 47
8N7448 1.75 1.80 1-45 81474141 1.00 0 95 0-90

Type 1/11 12/24 26/99
5 P

51474145 1.60 1 40 1.80
85174150 8.85 2 95 2-15
9N74151 1.10 0 95 0.90
81474153 1.85 1 27 1.20
91474154 2.00 1.75 1 65
91474155 1.55 1.47 1 35
91474158 1-55 1 47 1.85
00474157 1.80 1 70 1.50
85774160 2.80 2 40 2.25
85174161 2.60 2 40 2 25
85174162 8-40 3 25 2 70
81474163 8.40 826 2.70
85174164 2 75 2 30 2 10
9/04163 4.00 3 50 8 00
9N74166 4.00 3.50 3 00
81474167 6.25 5 60 6 10
5N74170 4.10 3 55 3 05
01474174 2 00 1 75 1 30
81474175 1.35 1 27 1.15
8N74176 1.80 1.35 1.20
135174177 1.60 1 85 1.20
9N74180 1.56 1 30 1 20
131474181 7.00 6 00 6.50
86174182 2.00 1-80 1.60
814741.84 2.40 2 00 1.80
80474185A 2-40 2.00 1.80
BN74190 1.95 1.85 1-76
9/474191 1-95 1.86 1-75
9N74192 2.00 1-90 1 80
91474193 2.00 1.90 1 80
9N74194 2.50 2.25 1 90
61474195 1.85 1.70 1.60
8N74196 1 50 1 40 1 30
8N74197 1-50 1 40 1 30
81474198 4.80 8 70 3.35
8N74199 4.60 3 70 3.85

PRICES OF 7400 SERIES ARE CALCULATED ON THE TOTAL NUMBER
ORDERED REGARDLESS OF MIX

LARGER QUANTITY PRICES PHONE (01) 402 4891
TEXAS HANDBOOK NO. 2. I.C. 700 PAGES DATA 60p. POST 20p.

HIGH POWER SN 74 HOO 1. Now in stock -send
LOW POWER SM 74 LOO f for list No. 36

SPECIAL OFFERS!
SEMI -CONDUCTORS

p
1000 MCiS
25 + 20p

100 + 17p
500 + 15p

AF117 Mullard 25p
25 + 17p

100 + ISp
500 + 12p

2N2926 10p
All Colours

25 + 9p
100 + Bp
500 + 6p

1000 + Sp

2N3819 Texas 35p
25 + 30p

100 + 25p
500 + 20p
1000 + 15p

OCI70 Mullard 25p
25 + 20p

100 + lap
500 + 15p

1000 + 13p

BY127 Mullard ISp
25 + 12.p

100 + 10p
500 + 9p

1000 + Bp

BCI07, BC108,
BC109 10p each

All Makes
25 + Op

100 + 7p
500 + 6p

1000 + Sp

0A202 10o
25 + Sp

100 + 7p
500 + 6p

1000 + SP

ADI61, ADI62 35P
each

25 + 32p
100 + 28p
500 + 25p

1000 + 22o

0C35 Mullard 50p
25 + 45p

100 + 40p
500 + ISp

1000 + 30p

2N3053 20p
25 + 18p

100 + ISp
500 + 12p

1000 + 10p

PLESSEY INTEGRATED CIRCUIT
8 Watt Amplifier 21.408 D
Complete with 8 -page
booklet. circuits
and data

L1.50 each

TRIACS
STUD WITH ACCESSORIES
Type Volts Price

P.I.V. 1-11
3 A/IP RANGE
BC35A 100 759
BC35B 200 79p
BC35D 400 865
6 AMP RANGE (10481
8C40A 100 855
SC4OB 200 905
BC40D 400 61 00
SC4OE 500 £1 20
10 AMP RANGE (10481
8C45A 100 95p
6045B 200 £100
BC4513 400 £125
BC45E 500 £145
16 AMP RANGE (T0481
SC50A 100 £125
SCOOB 200 £1 35
805013 400 51 65
f3C60E 500 8185
DIAC D32 259
PRIAM-
Additional Types
40430 (T066) 855 15 Amp
40669 (Piastre)

61 00 T048
40486 (T05) 80p

3Amp
T048

2N3055 55p
25 + 50p

100 + 455
500 + 38p

1000 + 33p

A SELECTION OF SEMI -CONDUCTORS FROM STOCK
AAY30 10p
AAY42 155
AAZ13 10p
AC107 85p
AC126 255
AC127 255
AC128 265
AC176 255
AC187 255
AC188 255
ACY17 80p
ACY20 209
ACY21 209
ACY39 655
AD140 505
AD149 505
AD161 359
AD162 365
AF117 20p
AF118 50p
AF124 259
AF139 305
AFI88 40p
AF239 41111

A8Y27 305
ABY28 255
BA102 309
BA115 7p
BA145 155
BAX13 by
BAX16 7p
BC107 105
130108 10p
BC109 10p
BC109C 129
BC113 159
BC117 20p
BC143 35p

BC147 129
BC189C 129
20182 1011
BC2I4 159
BCY32 753
BCY34 859
BCY39 1-00
BCY42 30p
BCY43 25p
BCY55 2.50
BCY70 159
BCY7I 20p
BCY72 15p
BCY87 2.99
BCZOI 50p
1313124 809
BDI31 759
BD132 805
B1,115 259
B1,167 255
8E173 259
8E179 309
BF180 809
BF194 15p
13E195 15p
13E961 259
BFE198 259
BFX13 25P
BFX34 75p
BFX37 309
BEX88 20p
BEY50 205
13FY51 20P
BFY52 205
BFY64 501)
13F1(90 595
BLY313 8.00
BS X20 159
B14Y27 159

BU105 2 25 0C44 155
BY100 15p 0045 155
BYI26 16p 0057 509
BY127 16p 0071 155
BYZI3 359 0072 259
C1060 659 0077 459
0E1111155p 0081 269
OET115 65p 0083 259
GET880 95p 00140 55p
LM309K 0C170 269
(T03) 1.87 00171 80p

MAT121 259 00200 459
MJE340 509 00201 75p
XJE370 70p 00202 809
MJE520 759 OC203 50P
6IJE2955 OCP71 1.26

1.10 ORP12 509
MJE3055 ORP60 410p

755 P346A 209
MPF105 409 RAS310AF
NKT214205 459
NKT21640p RA8508AF
NKT21740p 55p
NKT403709 T A A263 759
NKT404509 TIL209 59p
0A5 505 TIP29A 50p
0A10 855 TIP30A 609
0A81 10p TIP31A 605
0.491 7p TIP32A 70p
0A200 7p TIP33A
0A202 lOp 1'00
0016 759 TIP34A
0020 959 1'50
0023 855 TIP35A
0025 40p 2'60
0020 85p TIP36A
0035 505 300
0038 85p TIP4I A 75p
0C42 90p TIP42A 855

TI1343 850
V4054 269
ZT X 108 129
ZTX300 189
ZTX301 155
ZTX302 18p
ZTX341 20p
ZTX500 15p
ZTX503 17p
20301 80p
2N404 21/5
2N527 859
214696 169
251697 151)
214706 lOp
214930 205
214987 45p
2N1131 259
2141132 259
2141302 185
2141304 229
2N1305 229
2141307 259
2N1308 26p
2N1613 209
204167I 1.00
2042147 75p
2N2160 59p
2N2217 25p
214.2221 209
2N2222A

259
2N2309A

16p
2142906 209
2142926 (all

cold) ICIP
2N3053 205
2143054 60p

2N3055 5.55
2N3440 765
2143442 1.25
2143525 75p
2143614 599
2N3015 755
2N3702 10p
2573704 lOp
2143705 109
2N3714 1.80
2N3771 1.75
2143773 2.00
2N3790 2.25
2143819 355
2N3820 150p
2N3868 855
2143903 15p
293906 125
204001 125
2144062 129
2144126 15P
2144871 35p
2615457 30p
2045777 55p
08001 100
25013 1000
28018 625
28020 8 90
29301 509
29303 655
29324 959
40250 50p
40360 40p
40361 40p
40362 505
40408 509
40486 75p
40636 1-10
40430 1,00

ZENER
DIODES
400 14/W 5%
Miniature
BZY 88 Range
All voltages
3 3 - 33 Volt
105 each.

25+
100+
500+

1000+
Any one type.

9P
89

6.5v
59

13 Watt 5%
Wire Ends
Metal Cage
All voltages
6 8 - 100 Volts
20p each

25+ 155
100+ 185
500+ 125

1000+ 101)

Any one type.

3 Watt Plastic
Wire Ends 5%
3EZ Range
All voltages
60- 100 Volts
30p each.

INTEGRATED CIRCUIT SOCKETS
LOW PROFILE PLATED PINS

(16 lead
ILLL

17p

(14 Lead

159

74

(8 Lead
D.I.L.)

155

QUANTITY DISCOUNTS
10% 12+ 16% 25 I- ANY ONE
20% 100+: 25% 250+ TYPE
From above sections except In,grated
Circuits and Special Offers where dis-
counts are included.
Minimum order value Si please.
Postage 7p 00 all orders.

SILICON
RECTIFIERS
WIRE ENDED
PLASTIC

Type P.I.V.1-11
I amp miniature
I144001 50 6
I94002 100 7
IN4003 200 8
IN4004 400 8
IN4005 600 10
IN4006 800 12
I N4007 1000 15
I 5 amp miniature
PL4001 50 8

PL4002 100 9
1'1.4003 200 30
PL4004 400 10
PL4005 600 12
P1.4006 000 15
1.1.4007 1000 16

LINEAR
(0/P AMPS)
7020 TO5 755
7090 TO99 355
709C D.I.L. 359
723C 1099 2100
7230 D.I.L. 959
725C T099 64 50
741C T099 559
741C D.I.L. 555
747C T099 1110
7470 D.I.L.

81-10
72741P D.I.L. 605
72748P D.I.L. 60P
SINCLAIR

IC12 1140
TOSHIBA
TH9013P
20 WATT AMP
54 47 POST PAID
TI19014P Pre Amp

111-50

DATA AND
CIRCUITS REF.

42 105
FREE WITH
PI' RCH A4 ES

TRANSISTORS.
IC's, TRIACS,
BRIDGES.
SCR's, LDR's

NEW FREE
BOOKLET
(No. 36)
OVER 1500
TYPES -
Sr11,1 tor yours
today!

NEW BRIDGE
RECTIFIERS
SMALL SIZE AND LOW COST
Type Volts Price

P.I.V. 1-11
HALE AMP
B06/05 60 205
B05/10 100 25p
ONE AMP7 x 1H
TUBULAR
81/05 50 25p
BI/10 100 25p
131/20 200 305
131/60 600 35p
ONE AMP (0.I.1
TUBULAR
W003 50 305
VP01 100 855
W02 200 40p
WO6 600 45p
TWO AMPSIH x t L

82/05 50 35p
92/100 100 40p
82/200 200 45p
132/1300 600 505
82/1000 1000 605
FOUR AMPS
IR x x
B4/100IL 100 605
B41200 200 659
84/400 400 709
B4/600 600 73p
B4/800 800 £1.00
SIX AMPS

x IL x
136/100 100 72p
B6/200 200 75p
136/400 400 909
136/600 600 11 00

SILICON CONTROLLED
RECTIFIERS
Type Volts Price

P.I.V. 1-11
ONE AMP
CRS 1/05 50 25p
CR8 1/10 100 805
CR81/20 200 809
CEO 1/40 400 850
CRS 1/60 600 95p
THREE AMP (Y048)
CRS 3/05 50 1101

CRS 3/10 100 3015

CR8 3/20 200 35p
CRS 3/40 400 45p
CR8 3/60 600 65p
FIVE AMP (1OW)
CR8 5/400 400 60,
SEVEN AWP (10481
CRS 7/100 100 809
CRS 7/200 200 855
CR9 7/400 400 705
CRS 7/600 600 95p
SIXTEEN AMP
SCR 16/100 100
SCR 16/200 200
OCR 16/400 400

,It Sum 0111

65p
70p
80p

51 00

1 Amp
105

3Amp
1048

HENRY'S
MAIL ORDER DEPT: 303 EDGWARE ROAD, LONDON, W2.

RADIO RETAIL SHOP: 404-406 EDGWARE ROAD. (01-402 8381/2)
LIMITED Open 6 days a week 9 am -6 pm Monday to Saturday
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ZIGGY'S 2001
ELECTRONICS Co. Ltd.

RARE BARGAINS
SPECS. VI ULTIMETER
U4324. Sensitivity 20,000 OPV
DC. Usually high current ranges.

3 amps AC/DC. Voltages
AC3 to 900V DC. 0.6 to 1200V.
Resistance 500 ohms -20-200-
2.000K ohms. Transmission
level - 10 to + I 2db. This high
quality instrument has diode
protection. Complete with
test leads, batteries, etc.
PRICE ES plus 25p post, etc.

OTHER RUSSIAN METERS IN STOCK
AT BARGAIN PRICES. Model U435. 1111;
1.14312, 1850; U4313. L9.50; U4341, 1940.
Packing and postage. 25p.
NEW TTC SRITE HEADPHONES IN
RED. Quality stereo phones at only /1.95 plus
15p postage.
EAGLE LT700 TRANS., LT44 TRANS.
Our price Sip each. postage 6p.
TWEETERS BY TTC. Type K2006 Horn.
I k -18k. 11.50. 8 or 1511. Type 32007 Horn. /3,
SO. Type K2011 Dome, /3.45 811. Packing and
postage 20p -N. B must be used
to avoid damage.
SUBMINIATURE TOGGLE SWITCHES
-very useful, very small. S/P 25p. DP/ST, 33p;
DP/DT. 45p. Postage Sp each, over 10, post free.
SUBMINIATURE MAINS TRANSFOR-
MERS. Eagle MT6, 6.0-6, 100 M/A, SOp.
postage 10p. MT I2, 12-0-12. 50 M/A, 80p,
postage I Op.
MINIATURE TYPE MAINS TRANS-
FORMERS. Eagle Type MT280, 6-0-6,
280 M/A, 1140; MTI50, 12-0-12, ISOM/A,
E120, MTI00. 24-0-24, 100 M/A, L120. R/S
types. I3V, 0.5 amp. C. Tapped, 11.06. 16.3V.
0.3 amp. C.T., El 06 P ISp on minia-
ture size.
UT46 Unijunctions. 15p plus 3p postage.
EIS Screw BATTEN HOLDERS. Ideal for
spots, lamps. etc. Top class. 48p plus 7p postage.
FOR SPEEDY DELIVERY OF THESE
MINT CONDITION COMPONENTS
PLEASE SEND C.W.O. to ZIGGY'S 2001
ELECTRONICS CO. LTD., DEPT. P.E.,
34 MABLEY STREET, LONDON, E.9

EX COMPUTER PRINTED CIRCUIT
PANELS
2 a 4 in. packed with semi -conductors and
top quality resistors, capacitors, diodes etc.
Our price 10 boards SOp (8p). With a
guaranteed min. of 35 transistors-data
included.

SPECIAL BARGAIN PACK
25 boards for LI (25p).
ELECTROLYTICS
10.000i 75v, 33.0000 40v, 41 x 2) in. dia.,
2,500 25v, 20.000 30v, 8.000 55v, 4) x 3
in. dia. SOp (I2p). 15.000 ISv, 4) x 2 in.
dia. 20p (lOp). 2,000 25v wire ended,
3 x I in. dia. 15p (5p) or 12 for LI (ISp).
2S0 MIXED CAPACITORS 60p (8p)
250 MIXED RESISTORS 60p (8p)
20A STUD RECTIFIERS, 100 p.i.v.

4 for El (7p)
3A STUD RECTIFIERS, 100 p.i.v.

4 for 50p (5p)
ASSORTED RELAYS 8 for El (25p)
SUB MIN. CO -A X. PLUGS & SKTS.

4 pairs 50p (Sp)
MINIATURE GLASS NEONS

12 for 50p (5p)
REED RELAYS, MIXED 10 for 50p (5p)
MICRO SWITCHES, MIXED

8 for SOp (8p)
PAPST E XTRACTOR 'BLOWER FANS
100 cfm 4) x 4) x 2 El SO (28p)
QUARTZ HALOGEN BULBS
12v 55w SOp (Sp)
Postage and package for each item shown

brackets.

KEYTRONICS
(Mail Order only)

44 EARLS COURT ROAD
LONDON W8.

01-478 8499

BELLING LEE INSULATED TERMINALS. 111,1 or
Black, 5 amp snag. 10p pair. V.P. 34p

BERCOSTAT WIREWOUND RHEOSTAT. 50 volt.
800 0, 23 watts, 2iti dia. 251, V.V. Silt
FINNED ALUMINIUM HEATSINK. gin x Mo.
Ready drilled. 20p, p.p. 64p.

SUB -MIS. CROC. CLIPS. Red or Black, insulated 4p.
Min. quantity, 6, p.p. 31p.

GABBARD MAO. TAPE DECKS: I SOV,
solenoid operated brakes, etc. Stains voltage
motors 2740 each, p.p. £1.23.

411n PLANNAIR FANS. Complete, capacitor, ex
equip. 2,800 r.p.m. £3.60, p.p. 40p.

ELECTRIC MOTORS. HOOVER OE CROMPTON
PARKINSON. 250V. Single phase a.c.

I h.p., 1,440 r.p.m., 13.75, p.p. El.
h.p., 1,425 r.p.m. or 2,800 r.p.m., 16.76,
P.p. 8123.
h.p., 1,440 r.p.ni.. 1246, p.p. 751,

AUDIO CONNECTORS
3 pin Din Plug .. ISp earh.
3 pin Din Plug A type, B type 13p
2 pin Din Speaker Plug/Socket .. 10p

pin Din Line Socket 189 ,.
3.5mm Jack Plug Screened 109
Standard Jack Plug .. /10p ..
Screened Standard Jack Plugs .. 16p ..
Stereo Jack Plug 181 ..
Screened Stereo Jack Plug .. 180 ..

Phono Plugs: Red or Black Sp each.
P.p. on above items Sip.

MAINS NEONS
Red or Green. Size: #in x I lin. 16p, p.p. 311'.
LEVER ACTION P.0.1000 TYPE SWITCHES
Lock 4 -pole changeover, 15p, p.p. 31p. Ex equip.
Lock 2 -pole changeover, 10p, p.p. 3/. Ex equip.
AUDIO LEADS
Screened Phono Leads 46in long, 16p.
3.3mm JACK/3.,inini JACK 71t. 61n long, 40p.
5Pin Din A Type. 3 -PIN A TYPE. Approx. 5ft
long, 709,
P.p. on above items 54p.

MULLARD & MALLORY SCREW TERMINAL
CAPACITORS 4,500µF 64V, 7.100µF 40V. 50p c.,.
20,000 30V, 25,000 23V, 33,000 13V. 30p
p.p. 10p.

MULLARD FULLWAVE RECTIFIERS
6.45V, 13 amp, 75p, P.V. Shp.

BELLING LEE 1.5 amp in -line robber covered
interference suppressor, 25p, PP. 81,

RUBBER 3 PIN 5 AMP NON -REVERSIBLE CABLE
CONNECTORS, 20p, P.V. 511.

SOLENOIDS 12 VOLT PULL ACTION
tun x lin x ;in. 40p, p.p. Hp.
SIEMENS MINIATURE RELAY. Double pole
changeover dust cover/hale 48V, 2300, 609, 1,1, 31)
new.

OMRON YES MIDGET POWER RELAY. 12V il.c.
Double pole changeover. New, 709, p.p. 5p.

6575%1. MINIATURETI:135pR,Ep.p73Lp5Y 280 Cl.Perspex cover,

GARDNER'S POTTED TRANSFORMER, 0.250V.
Input: 18V 500m/n, 50V 130m/a, 6V 230m/a output.
Size: 3in x 21in x 2firi. 21, p.p. 201,. Ex equip.
tested.

TELESCOPIC AERIALS
Chromed 7in closed, 28in extended, ti section ball
Jointed base, 23P. PIl. 8P new.

MULLARD 4 DM 160 INDICATORS in plastic
holder/cover, ex equip., size approx. I1in x fin x
4in, 86p, p.p. 8p.

PRINTED CIRCUIT BOARD/I9 ACY 19's 10 01.200
Diodes: 1 reed relay: 1 AZ 229 zenner ass. capacitor/
resistors. Power supply 22V, 230 tn/A d.c. Output
240V a.c. 11, p.p. 20p. Ex equip.
WIRING CABLE
Size: 1020. Various colours. 330yd, 60p, p.p. 20p.

TOGGLE SWITCHES. Double throw. Ex equip.
new condition, 76p doz., p.p. 13p.

TOGOLE SWITCHES. Single pole, double throw.
Ex equip., new condition, 50p doz., p.p.13p.

PAIBTON PLUG SOCKETS. Type 159 series.
Working voltage 350V a.c./.1.c. current, max. 3 amp
a.c./d.c. 7 pin plug and socket, 50p, p.p. Op. 15 pin
plug and socket, 61, p.p. 6p. 31 WAY PLUG AND
SOCKET, 1140, p.p. 6p.

CASH WITH ORDER PLEASE

FIELD
ELECTRIC
LIMITED
3 Shenley Road
Borehamwood, Herts.
Adjacent Elstree Mainline Station
Tel.: 01-953 6009

110

THYRISTOR PROJECTS

USING

SCR's AND TRIACS
by R. M. Marston

LI40. Postage.1 Op.

SO PHOTOELECTRIC CIRCUITS
AND SYSTEMS by P. S. Smith. 11-30.
Postage 10p.
MULLARD FIELD EFFECT TRAN-
SISTORS by Mullard. EI80. Postage 10p.
HI-FI YEAR BOOK, 1973 by IPC. EI.50.
Postage 20p.

VIDEO RECORDING RECORD AND
REPLAY SYSTEMS by G. White. £3.25.
Postage 15p.

TRANSISTOR AUDIO AND RADIO
CIRCUITS by Mullard. EI.80. Postage I Op.
RSGB AMATEUR RADIO CALL
BOOK, 1973. 60p. Postage 8p.
HAM RADIO A BEGINNER'S GUIDE
by R. H. Warring. E1.60. Postage I Op.
SEMICONDUCTOR DIODE LASERS
by R. W. Campbell. EI.90. Postage 10p.

THE MODERN BOOK CO.
BRITAIN'S LARGEST STOCKIST

of British and American Technical Books
19-21 PRAED STREET
LONDON W2 INP

Phone 01-723 4 ! 85
Closed Saturday I p.m.

£7/5
Solve your conimunica-
lion problems with this

4 -Station Transistor Intercom ,,y.tero (1 master and
3 Subs), is de -luxe plastic cabinets for desk or wall
mounting. CallIalk from Master to Sobs and
Sobs to Master. Ideally suitable for 1311`thle.9. Sur-
gery, Schools, Hospital, Office and Dome. Operateson one 9V battery. On 'off switch. %.oliime control.
Complete with :1 connecting win, each titift. and
ether accessories. P. t P. 40p.

MAINS INTERCOM
No batteries-no wires. Just Mac in the mama for
instant taxi -way, hold and clear conimunieatb .11.
On/off switch and volume control with lock ystrIN
Price 114.40. P. & P. 551

£3.35
Saud. as 4 -Station inlet -Loot fox to ,,.w ay instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with lirdt. connecting wire.
Battery 14p. P. t P. 251..

TionsistorTELEPHONf /WINER

£2.99
Why not boost
business effi-

ciency with this incredible DeLuse Telephone Ampli-
Ser. Take down long telephonic messages or convert,
without holding the handset. A useful office aid. On,
off switch. Volume control. Battery 14p extra. P. & P.
22p. Full price refunded if not satisfied in 7 days.

WEST LONDON DIRECT SUPPLIES (PE/2)
169 KENSINGTON HIGH STREET. LONDON. W.8
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"WherecanI
units at lowest

00C ELECTRONICS!
8.068 MATCHED STEREO LOUD
SPEAKERS. Here's real value in

stereo speakers! Each unit comes
complete with 10 -foot lead and phono
plug. and look really smart. Power
handling per speaker 4 watts rms.
8 watts peak. Frequency range, 40-
16.000 Hr. Flux density: 8.500 gauss.
Impedance: 8 ohms. Dimensions: 9"
high, 51" wide. 41" deep. Finish:
oiled walnut.
ROC PRICE ER 50 pair.
Normal Price £10 75

nREA ISTIC 30 WATT STEREO
AMPLIFIER MODEL SA -500

A superb hifi amplifier with all the fea-
tures you're ever wanted - for under
(46 00. Saving over (10 00 on the normal
retail value. Up-to-the-minute slider controls for bass and treble. Separate
volume and balance controls. Headphone socket on front panel. Push.butlon
input controls - magnetic phono (highilow) tuner, aux. mono, monitor.
loudness push-button control for perfect sound at low output levels. Normal Piece
Left and right push-button pan/off switches for speakers. Noise filtering (55.50
and tape mondaring facilities. Two auxiliary AC outlets. Frequency response 20.
20.000 Ha 1 db at lull power. 15 watts rms per channel. Walnut cabinet with
satin aluminium trims. Inputs phono 2 5mV and 5mV RIAA, tuner/aux 250mV. Hum
and noise: phone - 50db. tuner 4ux - 65db. How's that for a specification!

Sire 141" wide. 3;- high. 101- deep.

40E PRICE

£35.20

OLSON RA -310 AM/FF.1111PS
r.c STEREO TUNER

This ROC Tuner is especially de
signed to match the Olson AM.395
Stereo Amplifier. In price and

value, es well as it's good look-
ing design. But of course it's also

ideal for use with any other amp tier The RA 310 costs 010 00 less than
the normal retail value and yet it is a highly sophisticated unit. intorno.

rating the latest solid state techniques, Operation is drift free for sup-

ine% "
,L50 reme station holding capability. You can connect this Tuner to a stereo

amplifier. to a tape deck or a tape recorder. And of COWS, it covers all
the stations in the AM and FM bands. FM 87-108 WO. AM 525-1605 kHz.

FM Sensitivites FM. 30V. AM. 2501.1V Stereo separation 3048 at little, image resection
60d8. Sire 11A" wide, 4' high. 7J" deep.

REALISTIC SA -10056 -WATTn
STEREO AMPLIFIER
Here's fabulous, exerting value re

4 miniature. This high quality stereo
amplifier measures only 9" wide 3"
high 55" deep. And yet it has sepa-

ra e ganged volume. balance and tone con-
trols Plus speaker in/out. mono/stereo, phono/

tuner and power onlolt slide switches. The ends are oiled walnut. with match -

i0
enamelled metal top The front panel is satin aluminium and walnut brown

ice 02 enamel Frequency response is 50 to 10.000 Hz 3d8. Output 3 watts r.m.s.
per channel into 8 ohms Inputs are 100mV for both phono and tuner.

ROC PRICE

02.45
0111,1

SPECIAL OFFER!
TEC HR -1117 HEAD-

PHONE RADIO
When you want to listen to
IM radio all by yourself

JrG

Then this will solve the

probtem Separate volume
and tuning controls with

easy -to -um knobs Frequency range
535 to 1405 kHz medium wave band
Maximum output is XCI mW
Normal Price t7 85 ROC PRICE C5 N

ROC PRICE
-

f.2.4'°
10 Pots

EAGLE LC.07 STEREO
MOVING -MAGNET
CARTRIDGE
Here's your opportuni4---
to own a !munition cartridge
for the price of a ceramic! Is specially de-
signed is match top quality tone arms. and
to pet tha very lest from your hi-fi amplifier.
0 7 and diamond stylus. Output 7mV per
channel. Frequency range. 30.01.000 He.
Channel balance Id. Channel separa-
tion 2808. Compliance .10 .10-6 cm/dyne.

ROC PRICE ER 37

?"eS   
ROC PRICE

£200
Noma/ Pr,c.

A-3000 36 -WATT
SOLID STATE STEREO AMPLIFIER
The A.3000 looks as good es it sounds!
Giving you a big petformance this superb
audio amplifier has a lull range of racilities
on the front and rear panels. On the (rent -
ell the controls you're ever likely to need
plus a headphone socket. On the rear -
signal inputs. speaker outputs and a lino
Luse for circuit protection.
Specifications: 111 watts rms per chancel
into I ohms. Frequency response 20.35,000
He 1± 2110) Inputs Magnetic. Ceramic.

Tuner. Tape. Aux. Tape Play. Sire:
345mm x 300mm x 130mm.

Normal Price
(is 70

OLSON AMPS 4 -WATT STEREO AMP1JFIER
Here's marvellous slue fat someone jest steering to eel them -
salve, up in sod.), At cal 11050. pee let a fine amplifier in a
scratch I.Mill111 meld Whom, with a smart brushed eleminiom
front panel. It Inc aaaaaa too separate lane and volume centrels for
led. channel. Inputs OM provided fee 111(111.1111 (ceramic car-
tridge). tuner and tape deck or recorder. Frequency 70.

30.000 He 316. Output 2 watts r m.o. per channel into 1 ohms.

Inputs . phony 110.1/: /In 10mV. Sae wide. or high.
11{' wide.

OS -WATT 3 -WAY

CRYSLER

'LIVING A11010'
SPEAKER CE-Mo

This high quality speak-
er has its ewe built-in
3 -way Hoed switch,
giving you the ideal f 000000 response I r Normal Price
hi.fi, moral or mood music li ening. Its 09.95 each.
beaatifol. heavy. oiled cahoot Monet
Inc 000000000 bare 00000000000000 waits en I wader. aid  S
mid -cage with 2' concentric router. Power handling
capacity, 25 watts (.111.8 late I shoo Overall I 000000 cy yes -

35.20.000 Hz. Cabinet size: 105 x 75' x Exactly

right for matclung the most modern dew.

ROC pluci.

X27.25

CONSTRUCTORS'
KITS

TWO TRANSISTOR
RADIO KIT

Comple:e with solar cell
L2 SO

10 PROJECT
INTEGRATED CIRCUIT KIT
Build a radio, morse key. etc.

13.50

SOLAR ELECTRONIC KIT
20 ways of harnessing

the sun's energy
14.50

TWO OCTAVE
ELECTRONIC ORGAN KIT

Make your own music.
Complete with speaker

:4.50

ROC PRICE

£21.55
Normal 'race

PALACE ANIFS1/11PX STEREO TUNER AMPLIFIER SSA -11
This is one el the lowest priced 00000 tow emplifiso en the

market. It the loll reap of Nth AM and FM broadcast
Omani's. And when paters switched le FM. in illdiCItet
lights op oche. s stereo signal is received - that's OW time to
switch to 'Steree'l The SSA -11 has ell the facilities you'll ex-
pect to had en tears costing twice so much 1

ume. bass, treble. balance and tuning controls. Selector Switch
for tape. phone. AM. FM. stereo. Jack socket en front penal ter
stereo he 00000000 . Frequency range: FM 11.101 MHz. AM
535-1605 kHz. Froopooncy nap 50.10.1100 Hz ± 3d0.
Power output 4 watts total music power into twe 1 ohm
s. Sae. 16' wide. I5' high, I" ma

OLSON A11-306
40 -WATT STEREOn
AMPLIFIER
An ideal unit ler your new
cures eaperate system.
II di more then (10 00
below the normal retail
price! Making the AM4115
one of Intain's best hifo

buys. It takes in manes from magnetic or manic pockops.
tonal Isle Olson RA.310) end tope docks. And it's get oat -

539 W puts lor taping and ter headphones. Thera ere /pan to bass
and tooble centools. sepo 000 Leh and Right channel Wu,.
centrals. And a lou/nou twitch 101 boosting the bass and
treble when listening at Lew output levels. Frequenct

20 20 000 Hz ± 301. Output: 20 yowls r.m.s. per channel
rite B ehme. Inputs: magnetic phase 3 MY RIAA. Maud Phone 100.0.
tape 1611mV: tuner 11111noll. Size 114" wide. 4' high. 75' deep. The
specification reds well - soondo even hence!

ROC PR
CE

R20.00
(2i lie

 0.446 3 -WAY MATCHED SPEAKERS
IK These will do lustice to your amplifier -and to your
pocket. mt only 120 00 a pair. they are real value -for -money.
Each cabinet is heavily lagged and teak finished. They
handle 16 watts rms 18 watts rms each). Each loudspeaker
contains a Wbase unit plus tweeter. Frequency range. 40 to
19.000 Ha. Size 14" high. 9" wide. 61" deep.

Pen 20

ROC 7 -WATT STEREO AMPLIFIER
CHASSIS SK.317

ROC Sleet K
Chassis is
completely
self .contained. and
it costs 02 25 less
than the norm.' re.

tail value, The

SK -317 it a really Normal PlIC. f
compact low measuring only 5;  wide. 15' 70

high and 15' deep. It contains its own teeing
newer supply. and has s pinged volume control and separate
treble controls for each channel Speakman ' frequency 11111.

pease 40-17 000 Ha + 3111. output 3 5 welts music power per
channel into 1 ohms. input. phone. 600mV; signal-tensise
ratio better than 45d8.

ROC PRICE

£15.10 =1----FtWtAVW-3=
Milliiiial1111111111.111"21111

OLSON AM -372 16 -WATT STEREO AMPLIFIER n
Hue's a really good mutater at e really dewnteeadh price -
neer4 ET less than the normal retail riled Jost WA at what
the AM -373 will do for you - 000000 ace signals from ceramic
or crystal canridges. AM and FM tuners, and tope recorders.
And it elves you outputs far two sots et speakers. heedplitnes
and tape 00000 deo F 000000 cy is 30 to 20.000 Hz ±
31111. Output I watts ETA. per channel music perm onto I ohm
speekers. P ono input 200mV. Tuner input 200my. Site
121- wide. 31" high 71' deep.

ROC ELECTRONICS LTD
N. JORY Esq. 193 EDGWARE RD, LONDON, W2 lET. 01-723 6211

CALLERS WELCOME 9-6 MON. TO SAT.

ALSO AT 87 TOTTENHAM COURT RD. LONDON WI

TEL: 01-580 3739 OPEN 9-6 MON.-FRI. SAT. 9-1

Buy it with your

Return -of -post mail order
service from Edgware

Road Orders over T10
Post Ire, (UK only)
Add 25p for p cap

to orders under TIO.
HP terms

available for callers
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7.: Joy.; irestill inbrzl bu livh e

Everyone does!

`-" IT'S
Please ask us to send yu

T FULLY ILLUSTRATED
H ELECTRONIC COMPONENTS

CATALOGUE
PHONE NOW FOR YOUR COPY
037-42 79033
MAPLIN ELECTRONIC SUPPLIES
P.O. BOX 3, RAYLEIGH, ESSEX

No s.a.e. neededi

or write to:

LOOK!
HERE ARE JUST A FEW OF THE
THOUSANDS OF LOW-PRICED

ITEMS IN THE CATALOGUE.

High -gain low -noise
silicon NPN
BC 109C 1 1 p

115 -Watt
Power Transistor 49p2N 3055

Monostable Multivibrator I.C.
SN74121 44p

BCD to 7 Segment decoder
driver SN7447 £1.34

This very popular
F ET
2N 3819

24P

Versatile Unijunction 28p
TIS 43

SPECIAL I.C. for organ
builders, 7 stage frequency
divider in I, 14 pin TTL
package E263 or special price
for pack of 12, E25.
Why not ask us to slip a data sheet
in with your catalogue.

Postage and packing FREE in UK. But we have to ask you to send a 10Phandling charge with order under Up.

ALARMING

NEWS!
NOW for the first time ever -a direct advisory and supply service toANYONE wishing to install their own professional quality burglar or firealarm system.

BURGLAR ALARM CONTROL UNIT (Type F) incorporating a test
button fault indicator lamp, security keyswitch and solid state circuitry in atamperproof metal case measuring 7in X 5in X 2in with provision for controlbattery. The unit will remove or apply a voltage in an alarm condition.

/11540 plus 30p P. & P.
SELF activating and self contained high security bell unit (Type C). This unitconsists of an all weather steel case with tamperproof cover fitted withlouvres, all welded construction finished in hammer grey, housing a 6inheavy duty iron clad bell driven by a solid state silicon relay circuit and ispowered from a 6 volt internal battery. E15, plus 50p carriage.
6in HEAVY duty iron clad bell without case. 6 volt. 1543 plus 30p carriage.
MAINS POWER SUPPLY unit including miniature lead acid battery ontrickle charge. 7in x 5in X 4in. 6 volt, 1940. 12 volt, 111.20, plus 30p P. & P.
PHOTO ELECTRIC (invisible) light ray transmitter and receiver (MR -2)each housed in a 4in X Sin X 2in metal case complete with internal spring angle
adjustments. silicon transistor amplifier and 6 or 12 volt relay. LI5 per pairplus 35p P. & P.

MAGNETIC door and window contacts, state which, 75p each plus 10pP. & P.

PRESSURE sensitive mats, L240 plus 20p P. & P.
FIRE detectors, 44 plus 10p P. & P.
Break glass units, sirens -12V d.c. and 240V a.c., self adhesive lead foil,junction boxes, pass locks, 2, 4 and 6 core cable, snap wire, and many otheritems available.

Orders by post should include cheque, postal order, money order or cash byregistered mail. Items unpriced and technical advice available on proformer.Please state in detail full requirements.

J. WILKINSON, Security Consultant
Bank Road Works, Bowness on Windermere

Westmorland

ELECTRONIC BARGAINS
SOLDERING IRONS

Recommended Our
Retail Price Price

Antex CCN240 £1410 LI .44
Antex CN240 £1.70 £1.36
Antex X25 £1.75 LI.40

STEREO HEADPHONES
MD802. Frequency 20-18,000 c.p.s.

8 ohm L350 £2.25
MD806. Frequency 20-20,000 c.p.s.

8 ohm £8.00 £4.95
Coiled Headphone

Extension Lead LI.35

AMPLIFIER MODULE
Amplifier module AE1000 3 watt,
£2.37. 5 watt, E3.

FERRANTI RADIO CHIP,
ZN4I4, E112
D.I.L. HOLDERS -14 pin, 15p,
16 pin, 16p.

COMPACT CASSETTE
1 3 10

C60 30p 87p L2.50
C90 40p LI .17 L3.50
Cassette Head Cleaners 32p
8 -track Head Cleaners 75p
Fully Guaranteed. Mail Order only
Cheque or P 0 to: P. & P. 13p

T. F. J. ELECTRONICS
25 EASTBURY COURT

LEMSFORD ROAD
ST. ALBANS, HERTS.

OIL WHEEL PROJECTOR
-BUILD

YOUR OWN

for
professional

discotheque use

26.50 inc. p.p.

or home
enjoyment

Suitable for mounting on virtually all slide
projectors. Kit contains: * 6" dia. multi-
coloured oil wheel. * I rpm miniature geared
mains motor (available separately 80p).
* Full instructions.

* MULLARD *
A.M. RECEIVER

TAD 100 I.C.

Circuit incorporates
mixer, oscillator,
i.f. amplifier, a.g.c.
and audio pre -amp
stage.

C.T. ELECT
267 ACTON LANE

PLUS

Suitable 470 1,14z
ceramic resonator
Complete with
circuit for
L.W./M.W.
Receiver.

£1.25 inc. p.p.

RONICS
 LONDON, W.4

01-994 6275

1H414 RADIO I.C.
Build a MW/ LW radio using
Ferranti's I.C. £1.20 inc. post.

ELEMENT, The Trees, Barker Lane
Mellor, Nr. Blackburn, Lancs.

LOUDSPEAKER

BARGAINS
Fan, Pop 100 Watt 18' 8/15 ohm E19.50
Fane Pop 60 Watt 15" 8/15 ohm E11 15
Fane Pop 50 Watt 12"8/15 ohm £9.25
Fane Pop 25(2 12" 25 watts 8115 ohm £5 40
Fane Pop 15 12" 10 watts 8/15 ohm £4 00
Baker Group 25 12" 3, 8 or 15 ohm E6.60
Baker Group 35 12" 3, 8 or 15 ohm £8.00
Ceiestion PS8 for Unilex £2.35
EMI 13 x 8, 3, 8 or 15 ohms E2.25
EMI 13 x 83, 8 or 15 ohms £2  60
EMI 13 x 8 twin tweeter 3, 8 or 15 ohms E340
EMI 13 x 8 type 350 15 watt 8 ohm £8.00
Richard Allen 8" 3, 8 or 15 ohm E2.35
Richard Allen 12" dual cone 3 or 15 ohm £2.50
Fane 8" dual cone 808T 8 or 15 ohm £2.85
Fane 8"d/cone roll surround 807T 8 or 15 ohm £3.50
Elac 59RM109 9" x 5" 15 ohm C2-70
Elac 59RM114 9" x 5' 8 ohm E2-70
Elac 6.1- d/cone 8 ohm E2-25Elac 64, d/cone, roll surround 8 ohm £3.50
Elac e tweeter 8 ohm £1 -SO
Crossover for above (p. & p. free) E1  50
Goodmans 8 P, 8 or 15 ohm E4-75
Goodmans 10 P, 8 or 15 ohm 15.25
Goodman. 12 P. 8 or 15 ohm E10450
Goodman, 15 P, 8 or 15 ohm 1E1740
Goodman, 18 P, 8 or 15 ohms 127-592', 2f. or 3" 80 ohm -95Phillips 5.8 ohm £1 -ES7" x 4" or 8" x 5" 3 or 8 ohm £1.50
10" x 6" 3, 8 or 15 ohm 12.00
FREE with orders over £6-"Hi-Fi Loudspeaker
Enclosures" book.

All units guaranteed new and perfect.
Prompt despatch p. & p. 25p per speaker.

WILMSLOW
AUDIO, Dept. PE
10 Swan St., Wilmslow,

Cheshire, SK9 1HF
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01..
LIST PRICE £6950

PRICES
s47.50

Leak Truspeed on Walnut base with
cover-Less arm and cartridge. A
snip for the Hi-Fi enthusiast.

LEAK
TRUSPEED
2 -speed 45 and 33'4 rpm
belt drive turntable complete
with plinth, cover and Shure
cartridge.

LASKY'S
PRICE £29

DIGITAL
CLOCK
EXCLUSIVELY
FROM LASKY'S
The clock meas-
ures 5'4 in. (W) x
in. (H) x 3 in (D)
(overall from front of
drum to back of switch). SPEC.: 210/240V ea. 50Hz
operation; switch rating 250V, 3A Complete with instruc-
tions. NOW WITH ILLUMINATED DIAL COMPLETE
WITH KNOBS FEATURES:  MAINS OPERATION  12 -
HOUR ALARM  AUTO "SLEEP" SWITCHHOURS,
MINUTES AND SECONDS READ -OFF  FORWARD AND
BACKWARD TIME ADJUSTMENT  SILENT OPERATION
 SHOCK AND VIBRATION PROOF  BUILT IN
ALARM BUZZER
SPECIAL QUOTES
FOR QUANTITIES

LASKY'S
PRICE £850 25p P

TM -1 TEST METER
1,000 ohms/volt
Lasky's new look top value TM -1
is a really tiny pocket multimeter
providing 'big' meter accuracy and
performance. Precision movement
calibrated to +3% of full scale.
Click stop range selection switch.
Beautifully designed and made impact
resistant black case with white and
metallic red/green figuring. Ohms zero
adjustment. 1,000'a IN USE. .FSIZE
ONLY 2'/,, x 3u/,, x 1'4, in.  DC/V. 0-10-50-250-
1003 at 1K/ohms/V.  AC/V: 0-10-50-250-1000 at
1K/ohms/V.  DC Current: 0-1mA, 100mA.  Resistance:
0-150K/ohms.  Decibels: -10 + 22dB.  Complete with
test' leads.

LASKY'S es.%at
PRICE v  v C. 8 P. 15p

TM -5 TEST METER
5,000 ohms/volt
Another pocket multimeter from
Lasky's. The "slimline" impact re-
sistant case-size 47, in. x 2'4 in. x
13/, in. fitted with extra large 2'4 in.
square meter. Readability is superior
on all low ranges, making this an
excellent instrument for servicing tran-
sistorised equipment. Zero ohms
adjustment. Buff finish with crystal
clear meter cover. 10 DC/V: 3-15-
150-300-1,200 at 5K/ohms/V.  AC/V: 6-30-300-600 at
2.5K/ohms/V.  DC Current: 0-300 A 0-300mA.  Re-
sistance: 0-10K/ohms, 0-1M/ohms.  Decibels: -10dB to
16dB.  Complete with test leads, battery and instructions.

PRLASKYICE

'S 22.45
35p

TTC C.1051
TEST METER
Miniaturised version of Model
C-1052 employing similar ultra
compact slimline impact resis-
tant cabinet. Buff/green finish. Size
1- 21 mm x 79mm x 29mm. Features large easy to
read meter with mirror scale. D'Arsonval movement.
Overload protection circuit. Fine calibration gives ex-
tremely high standard of accuracy on all ranges.
Ohms zero adjustment. Colour coded scales.  DC/V:
0-3-15-150-300+12KV at 20 K/ohms/V.  AC/V
300-1. 2KV at 10 K/ohms/V.  DC current: 0-600A-
300mA.  Resistance: 0-60K-6M/ohms.  Decibels.
- 20dB to + 17dB.  Complete with battery and test leads

PRICE
LASKY'S 23,75

P.

TTC. C.1052
TEST METER

A multimeter offering high
accuracy standards for the low

voltage current and resistance
measurements required in servicing solid

state devices. f xpanded 86mm colour coded
scale. Precision 1% resistors, jewelled meter move-
ment, overload protection circuit. Dark green and
buff impact resistant cabinet. Size 162mm x 95mm
32mm.
 DC/V 0.6-3-15-60-300-1200-3000V at 30K/ohms/V
 AC/V: 0-6-30-300-1200V at 15K/ohms/V.  DC current
0-0-03-3-30-300mA. Resistance: 0-6K-60K-600K-
6M/ohms.  Decibels: -20dB to + 63dB. Complete with
battery. test leads and instructions.

LASKY'S se 45uPRICE C. & P. 35p

TMK 200 KIT
BUILD YOUR OWN
TOP QUALITY METER
This meter kit by TMK offers the
professional electronics hobbyist and
student the unique opportunity of
building a first-class multimeter at a
worthwhile saving in cost. The cabinet
is supplied with the meter scale and
movement and rotary range selector
mounted in position. The highest quality components
and 1% tolerance resistors are used throughout. Com-
plete with full construction, circuit and operating
instructions.

20,000 ohms/volt
Features 24 measurement ranges with mirror scale,
large 76mm x 51mm meter scale. Accuracy: DCV and
current 2%. resistance x3%. Special 0.6V DC range
for transistor circuit measurements.
 DC/V 0-0-6-6-30-120-600-1,200V at 20K ohms/V.0 ACV:
0-6-30-120-600-1.200V at 10K/ohms/V.  DC' current
-0.06-6-60r-600mA.  Resistance: 0 -10K -100K -1M -10M -
ohms (58-580-5-8K at mid scale).  Capacitance: 0 -002-
0.2pF.  Decibels: -20 +63.  Output 005 block-
ing capacitor. Uses two 1.5V (U7 type) batteries. Black
bakelite case. Size 127mm x 76mm x 25mm.
COMPLETE WITH FULL INSTRUCTIONS

KIT PRICE £515 a& P.351,
TTC. C.1084
TEST METER
A 43 range precision multimeter
for bench or field applications.
Specially sensitive ranges for
measurement in. transistor
circuits (0.3V DC range and
301.1A). Range halving switch for
DC voltage and current and
AC voltage. Ohms zero adjustment.
Specification:  DC/V: 0-0 - 3-0  6-1  5-
3, 6, 12, 30, 60, 150, 300, 600, 1200V at
50K/ohms/V (25K/ohms/V in VA/2 Position).  AC/v:
0 3, 6, 15, 30, 60, 120, 300, 600, 1200V at 5K/ohms/V
(2. 5K/ohms/V In VA/2 position).  DC current: 0-30,
60uA, 1.5-3-15-30, 150, 300mA, 6, 12A.  Resistance:
0-3K, 300K, 3 stag (centre scale 15).  Decibels:
- 10 to +17dB. Output: 0-3, 6, 15, 30, 60, 120, 300V.
 DC circuit sensitivity: 30pA, 120mV. Complete with
test leads, batteries.

LASKY'S sly v5,1
PRICE C. & P. 40p

FANTAVOX VHF
105 AIRCRAFT
BAND
CONVERTER
An item for the radio enthusiast
bringing instant reception of
tbe ground -to -air, air-to-
dround waveband. For use
with any standard AM or FM
radio covert% 535-1600KHz.
88-108MHz respectively-with
no electrical connection re-
quired. The model VHF -105,
self powered by one 9V (PP3
type) battery, is merely placed
close to the receiving set and then tuned
over 110 to 135MHz which covers the aircraft com-
munications band. Volume and reception effectiveness is
adjusted by moving both sets to the most favourable
position. Brushed metal front panel and 18 in. chrome
telescopic antenna. Size only 102 x 73 x 60rnrn
(including knobs). Complete with battery and lull instruc-
tions.

LAKY'S
PRISCE mds votto C P 15p

Lamlw.-37-s
MAIL ORDERS AND CORRESPONDENCE
3-15 CAVELL STREET
LONDON El 28N 01-790'1821

AUDIOTRONIC
6 POLE
QUADRA-
PHONIC
DECODER
This new Audiotronic De
coder is a fully transistorised system to reproduce
4 -channel sound from SO records and 4 -channel discrete
sources. It performs the CBS SO matrix decoding func-
tion on SO encoded programme material (adopted by the
majority of the world's manufacturers), from disc, tape
or FM radio. The four signals, when reproduced through
four amplifiers and four speakers, will be presented as
left. right and front, left and right back information,
Switching is provided for: SO recording and FM
Broadcasts: "Ambient" for enhanced 2 channel sound
by synthesizing four channels: normal stereo: 2 and 4
channel record and playback. The master volume
control allows overall level to be set plus a rear
control for front to back balancing. BRIEF SPEC.
Input Imp 40K ohms. Output imp. 300 ohms. Freq.
Resp. 4Hz-100kHz, Freq. Sep. 60dEl. Rear Sep. 20dB.
Power Req. AC240V 50/60Hz. Size: 180 (W) x 55(H)
220 (D)mm.

PRICE 4,,,,KY'S
2... uu C. 8 P. 35p

LASKY'S DOLBY 'B'
NOISE REDUCTION UNIT

11111

ID- II-
_

Lasky's NOISE REDUCTION UNIT uses the famous
DOLBY 'B' system to provide users of semi professional
and cassette recorders with a way to increase per-
formance at low tape speeds by reducing tape hiss
by 34I3 at 600Hz rising to 645 at 1200Hz and 1048
for all frequencies above 3000Hz. The unit is ideal
for replay of pre-recorded tapes and cassettes now being
issued in the DOLBY 'B' FORMAT. Controls are provided
for input levels and NOISE reduction on record and
r_eplay. 2 meters are provided for instant checking of
DOLBY level. Off tape monitoring is provided by the
replay input button when used with 3 head machines.
Brief spec: Frequency Response: 20Hz to 15Hz + 1dB
19KHz-35dB. Channel sop. 50dB at 1KHz. Sig. to noise,
better than 7048 (ref 580mV). Power: 200/250V. AC
40/60Hz. Size: 403 x 229 x 83mm. Matt black front
panel, with white figuring and silver controls. COMPLETE
WITH A TEST TAPE (PLEASE SPECIFY WHETHER
CASSETTE OR REEL REQUIRED).

LASKY'S SPECIAL
INTRODUCTORY PRICE £32.50

C.
75p

P

FANTAVOX
FM -TI
STEREO
MULTIPLEX
TUNER

A really compact self
powered FM tuner with
built-in stereo multiplex decoder.
Variable output (volume) control makes it
suitable for use with most stereo amplifiers. Switchable
AFC and directional telescopic aerial ensure spot on
reception over 88-108MHz. Power: 9V DC battery or
external power pack. Impact resistant black plastic
cabinet size only 6 (W) x 4'/, (0) x (H) in.
Complete with battery.

LASKY'S £18.95
PRICE C. s P. 25p

JUST PUBLISHED
'73 AUDIO
TRONICS
The great new 1973 edition of Lasky's famous Audio-
Tronics catalogue is now available-FREE on request.
The 48 newspaper size pages-many in full colour-are
packed with 1,000's of items from the largest stocks in
Great Britain of everything for the Radio and Hi-Fi
enthusiast. Electronics hobbyist. Serviceman and Com-
munication's Ham. Over half the pages are devoted
exclusively to every aspect of Hi-Fi (including Lasky's
budget Stereo Systems and Package Deals). Tape
recording and Audio Accessories, see the great new
Lasky's Credit Plan Scheme-enabling you to buy your
ideal choice of equipment on easy terms. Send your name
and address and 15p for post and inclusion on our
regular mailing list.

West End and City Branches

£12-95 TOTTENHAM CT. RD.. LONDON. W1 Tel: 01- 636 0895
207 EDGWARE ROAD. LONDON. W.2. Tel: 01-723 3271
33 TOTTENHAM CT. RD., LONDON, W.1. Tel:01-636 2605
Open all day 9a m - 6p m Monday to Saturday.

109 FLEET STREET, LONDON, E.CA Tel: 01-353 5812
Open all day Thursday early dosing 1p m Saturday
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Practical Electronics Classified Advertisements

SITUATIONS VACANT

MEN!
£50 p.w.

can be yours
Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct - from -
America, course, you train as a
Computer Operator id only 4 weeks!
Pay prospects? L2500+ p.a.
After training, our exclusive ap-
pointments bureau-one of the
world's leaders of its kind-intro-
duces you FREE to world-wide
opportunities. Write or 'phone
TODAY, without obligation.

London Computer Operators
Training Centre

M82, Oxford House
9-15 Oxford Street, W.1
Telephone 01-734 2874

127 The Piazza. Dept. MS2
Piccadilly Plaza, Manchester 1

Telephone 061-236 2935

SOUND EQUIPMENT. Interest ing and varied
job installing and servicing public address
equipment. A working knowledge or audio
is needed (or radio might do). Clean driving
licence essential. 5 day week. \Vrite or
phone: Mr. N. It EDER, N. Reder Ltd.,'

Works. Esther Road, London. K.11.
1,1 ot 36.

EDUCATIONAL

ENGINEERS. Get a technical certificate.
I in Engineering,. Electronics,

Radio. TV, Computers. Draughtsmallsbilt,
(-Iv., FREE book from: 131ET

(18.1.1. BPE23), Aldermaston Court, Reading,
111:7 4 PK. Accredited by cA('c.

SERVICE SHEETS

SERVICE SHEETS for Televisions, Radios,
Transistors, Tape Recorders, Record Players,
etc.. from 5p with free Fault -Finding Guide.
S.A.E. orders/inquiries. Catalogue 15p.
HAMILTON it A1)10, 47 Bohemia Road. St.
Leonards, Sussex. Telephone Hastings 290611.

SERVICE SHEETS, Radio, TV, etc. 8,000
models. Catalogue 15p. S.A.E. enquiries.
TELR AY, 11 Maudland Bank, Preston.

FOR SALE

MORSE MADE EASY!!
FACT NOT FICTION. If you start RIGHT
you will be reading amateur and commercial Morse
within a month (normal progress to be expected).

Using scientifically prepared 3.speed records you
automatically learn to recognise the code RHYTHM
without translating. You can't help it, it's as easy us
learning a tune. 18 W.1'.M. in 4 weeks guaranteed.

Beginners Section only /340, complete course 1440
(Overseas f1 extra) details only, 4p stamp. 01-660 2896
G3H8C (Box 19), 45 GREEN LANE. PURLEY. SURREY

SEEN MY CAT? 5,000 items. Mechanical and
Electrical Gear, and materials. S.A.E. K. R.
WHISTON, Dept. I'E, New Mills, Stockport.

FOR SALE. Complete set of "Practical
Electronics", Nov. 64 to Dec. 72, in seven
hinders 128 o.n.o. .1. K loTt H NG, 10 The
Hawthorns, Great Acton, Middlesbrough,
Teesside, T59 611.X.

ALMOST NEW. Heath electronic Inuit i-
meter. PET 10310 input, 27 ranges, Gill
meter. Cost £54 sell fur 1130. R.C.A. Data -
books, cosmos, linear ic's, transistors, applica-
tions 64. Official Moog synthesiser mannal 114.
Tel. LTEB (0895) 3642s.

WANTED

TOP PRICES PAID
for new valves and components

Popular T.V. and Radio types

KENSINGTON SUPPLIES
(B) 367 Kensington Street

Bradford 8, Yorks.

LADDERS

LADDERS, 211 It £980, cart. -lip. Leaflet
(Dent l'1.1.1. 11031E SALES LADDER
('ENTICE.. i;,1.1win Road, Stinirport, Worcs.
Tel. 029-9

RECEIVERS AND COMPONENTS

IU(141.15 Ri33141UliN
All Brand New. Money back it
dissatisfied. Fast Service. 69
DIGITAL INDICATOR 0 -SDP,
with socket and red Filter
1189. NIXIE 99p. IC GAS
DETECTOR. Smoke, Butane,
Vapour, etc. 1229, data 9p.
ULTRASONIC TRANSDUCER.
Transmit or receive. 12. LIGHT
EMIT DIODES. Visible red/
panel clip/data; 89p.

CALCULATOR full 4 function, 8 digit. 12697, data
free.

IC digital clock
28 pin DIL 12/24 hr. 4/8 digit. 111 60, data 91).
Kit 121. Indicators 1229 ea. PCB 1169. Care 36p.
MOS/LSI I(' data: Calculator 46p, DVM 36P

0
QUAD AUDIO from stereo. matrix IC, £267.
MAGNETIC CARTRIDGE, diamond 20-20kHz.
£429. DUAL IC PREAMP 11-67. FM H i-Fi TUNER
111. MC1310P MPX FM decoder, 1269: KIT 1646.
5W dual amp tone/balance 30-20kHz, 16-97.
PW Texan. Kit less chassis, 121.49: PAKS: Res,
80p; is/semiconductor, £7: caps, 12.49: transformer,
62-67.
INTEGRATED CIRCUITS: with data 741 DIL, fflp
709 TO.5, 21p: DIL, 213p; 710, 83p; 748, Up; 723,
67p; Photodetector/amp, 39p; Voltage Regulator
Hemp, 5 to 20y, 3 lead, 1267; TAD100 RX,
1279; Data 16p; 3 3W AF amp, UN&
741 TTL: Data booklet, 13P.
Gates, 7400/1/2/3/4/5/10/20/30/40/30, etc., 16p;
7413, 29p; 7470/72, 80p; 7473/74/78, 40p; 7447.
11-29; 7490, 68p; 7492, 69p: 74121. 49p: 74141, 111.
OIL SOCKETS, high or low profile, 14 or 18 pin, 130
SEMICONDUCTORS
2E8066, 40p. 50107, Sp. BC108, 8p. 5C109, Bp.
AC125/8/7/8, AC127/8, AC187/8, AF117, 15p;
ADM/2, Up: BC187/8/9, 17p; BC177/8/9, 115p;
BC182/3/4, Bp; 11C212/3/4. flp; BCY70. 16p;
BEY30/51/32, 17p; T1543 UJT, 29p; 2N708A, 122.
PET 2613819, 28p; 2N2926 0. Y., 9p; 2123033. 17p.
2N3702/3/4/5/8/7, 11p; 2N3708/9/10/11, 911.
NE 0411/2, 1119; ME 4001, 122; ME 4102, lip,
IN914, Itp; 0A91, Op; 0A200/207. 10p. ELECTS:
IN4001, 4p; IN4004, 8p; Bridge 100V, Up. KENNELS:
BZY88 400mW, lip; 10W/51V, 29p. SCR's 400V:
1A, 28p; 3A, 49p: 4A 65p; Triac 8A, 69y.
CAPACITORS: 25/30V Electrolytic.
10/50/1001AF, Sp; 200/500p.F, 8p; 1,000/0, 149
DISC: 22pF thro' to 0.047µF, Sp; 0.01 to 0, Op.
RESISTORS 1W 3%, 1Ip. PRESETS 0.23W, 4p.
WEATHER STATION barometer, temp, humid, 13.
ELECTRONIC: CAR IGNITION KIT, 16-67.
FREE CATALOGUE, S.A.E., Data Sht., lIp each,
CWO, P. & P. 7p, Overseas Up. Discount 10+10%.

P.O. BOX 29, BRACKNELL, BERRI.

SPECIAL OFFER. 100 mixed resistors. Pre-
ferred N'alues W and 111' £1.25, including
postage. 2.2n1F 260V WKG 10p each, including
I' P. ALEXANDERS. 16 Inverness Street.
London, N.W.1. Tel. 465 5322.

MINT, BRANDED SCUM super -gain low noise
npn, 10p. AD1111/AD182 complementary pairs,
80p. Mail order only, U.K. post 5p. AMA-
TItONIX LTD., 396 Selsdon Road, South
Croydon, Surrey, ('tt2 ODE.

DRY RIND INSERTS

Overall lengthlength 1.65' (Body length 1.1'),
Diameter 0.14' to switch up to 500 mA at up
to 250v D.C. Gold clad contacts. 624 per
doz.; 1.3.75 per 100;417.50 per 1,000; an per
10,000. All carriage paid.

G.W.M. RADIOLTD.
WU Potting load, Worthing, Some NW WSW

PRECISION
POLYCARBONATE CAPACITORS

FRESH STOCK - FULLY TESTED
Close tolerance. High stability. All 83V d.c.

0470F: ±5% 30p; 12% 40r; El% 60e
1.0/tF: *5% 40p; *2% 60p; *1% 600

±5% 409; *2% 60p; *1% 79p
j5% 70p; *2°0 90p; +1%11.16

680F: ±5" 96p; ±2".. DAS; 1140
10/1F: +5%61.10; +2%£1.40; *1%1140
15.F: 5% 11.60; *2%12-10; 11%12.70
TANTALUM BEAD CAPACITORS. Values
available 0-22, 0.47, 1.0, 2-2, 4-7, 6.80F at 35V,
10/a 25V, 15111, 20V, 22/-1F I 5V, 33/01, 10V,
47tiF 6V, 100tiF 3V-all at 9p each; 6 for SOp;
14 for LI. Special pack 6 off each value (72
capacitors) L5.
NEW !-TRANSISTORS. BCI07, BC109,
BC109. All at 9p each; 6 for 50p; 14 for LI. All
brand new and marked. Full spec. devices. May
be mixed to qualify for quantity prices.
POPULAR DIODES. IN914, 7p each; 8 for
SOp; 18 for LI. I N916, 9p each; 6 for SOp; 14 for
LI. 1544, Sp each; 11 for 50p; 24 for LI. All
brand new and marked.
NEW LOW PRICE - 400 mW
Values available 4.7,5.6.6.8, 7.5, 8-2, 9-1,10, I I,
12, 13.5, ISV. Tol. +5% at 5mA. All new and
marked. Price 10p each; 6 for 50p; 14 for LI.
Special offer 6 off each voltage (66 zeners)L450.
RESISTORS. Carbon film OW 5%. Range from
2211 to 22M0 in Ea series, i.e. 10, 12, IS, 18.
22, 27, 33, 39, 47, 56, 68, 82 and their decades.
High stability, low noise. All at I p each; Op
for 10 of any one value; 70p for 100 of any one
value. Special development pack-I0 off each
value 22f1 to 2-2M (730 resistors) O.
440V A.C. CAPACITORS. 0InF, size !tin X
}in, 25p; 0-25µF, size If in X fin, 30p; 047 and
050F, size Ilinx fin, ISp; 1-0µF. size 2inX fin,
45p; 2.0µF, size tin x lin 75p.
SILICON PLASTIC RECTIFIERS 1 NA-
Brand new wire -ended 0027. IOOPIV at Bp
each or 4 for 3017; 400PIV at 9p each or 4 for
34p; BOOPIV at 14p each or 4 for SOp.

Sp post and packing on all orders below CS.
V. ATTWOOD, DEPT. B6, P.O. BOX B,

ALRESFORD, HANTS

TAPE AMPLIFIERS E3
Use 2 x ECC83, EL84, EZ80. Low impedance
high sensitivity Op, 3 ohm 2W 0)P. Solenoid
operated single motor non-standard deck.
7in. x 4in. speaker. All in polished oak
cabinet, 13 (LI) with cct.
RESISTORS: 300 5%, 60p (ISp); 200 5% Hi -
Stabs, 60p (12p); 100 le/0 nd 2%, 60p (13p);ride 68 One of each, Ll

s: . 70. 6K8. 15k, 27k,
331c, 82k, 100 for 50p (25p). Ma 2fin.
500V d.c., 40p (I0p); 2fin. 10V a.c., 40p (I0p);
21 -in. 1,500V electrostatic,. 60p (I0p); 2Oin.
120-0-12]µA, LI (I0p); 3fin. I mA. 75p (I5p);
2.1in. 100V rect. (SmA FSD), 60p (I0p); 5Oin.
0-15-50-150-300-500V mirror scale, L2 (40p).
Ferric chloride, 1lb, 40p (I5p); 101b, £3.50 (50p).
pA709C, 23p; pA741C, 23p; 2N30
BC107-8-9, Op or 14 for 20p
350V, 10p, 10 for 7Sp (25p ; 130F/2,500V, 11
(40p); Reed switch unit, contains 31 250V
!OA reeds mounted round a drum with magnet
inside, also R's plugs, etc., LI (25p); 2 for
1145 (35p); reeds, 4p. pA723C, 40p; 2N1613,
12p.
TEST GEAR: TFI44G sig. gen., recalibrated
as new, L20 (a); decade res. box 0-9999 ohms,
L740 (50p); BSR audio oscillator, 0-16kHz
metered OIP, 19 (LI).
GREENWELD ELECTRONICS (PE4)
24 GOODHART WAY, W. WICKHAM,
KENT. Tel. 01-777 2001. S.A.E. list. Post in
brackets, small parts 3p. Callers welcome.
Please ring first (up to 10.30 p.m.)

RADIO & TELEVISION AERIAL BOOSTERS
12.95, five television valves 45p. 150p bargaii
transistor packs, bargain £1 resistor and cap
acitor packs. UlIF-VHF televisions SIM.
Carr. £1.50. S.A.E. for 3 leaflets. VELCO
ELECTRONICS, Bridge St.; Ramsbottom
Bury, Lancs.
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FREE! FREE! FREE! FREE!
POLYSTYRENE CAPACITORS. 125V -l00, 120,
150, 190, 220, 270, 339, 390, 560, 690. 820, 1,200,
1,500, 1,900, 2,200, 2,700, 3,300, 3,900, 5,600, 6,800,
/1,200, 001, 0.012, 20p 111... post 10p. 0015, 0.018,
0.022, 0.027, 0032, 30p doz., post 10p, when bought
with other goods post paid.
COMPUTER PANELS, AMERICAN. 4-60p, rest 12p
with data. Panel type 773B, 9 silicon transistor,
40 diodes, 20p; 701R. 6 Silie1/11 transistors, 16 diodes,
12p, post 5p each. For li.if of other types and com-
ponents send large 9.3.1,
UNIT WITH 4LA2 POT CORES + CAPS. 50p. post
15p. 1.32 ex. xsquipt.. 20p, new and boxed, 30p, C.P.
ORP12 ON PANEL EX. EQUIPT., 35p. C. I'. M.C.
METERS and Sin. three ass., 11.05, poll 25p.
WIRE ENDED NEONS, 10 45p, 20-75p, post Sp.
BANK OF FIVE WITH FIVE C407 DRIVER TRAN-
SISTORS. 45p. c.P. Haul. .1 30 willi8t0 transistors.
22.15, I'. I'. NEW 48 WAY STEPPING SWITCH
WITH RESET for mains operat 11.11, £125, post 251,
CRON RED SYN. MOTOR, mains operation

r.tidia a.ewi,e, 75p, post lap. 5 -FIGURE
RESETTABLE UNTERS I9122 Will work
12v. £2, post 15 . IC. 7400 SERIES on panelist.
10 75p. post in NEW COIL PACK LMSW.
pilww-klka n .pr, 500, post 20p. 22 POSITION
STEPPING ITCH, a.... mains operated with reset,
80p. post 15p.
ASSORTED COMPONENTS, 711, £1.50, C.P.
ASSORTED COMPUTER PANELS. ,

MIRE POLYSTYRENE, S/MICA CAPS 00 ,

C ER LAD PAXOLIN PANELS. 5hiy.
1 111p.

J.W.B. RADIO
75 113 11'1E11) R031/, SALFORD 6, 1,3 :WS.

Nail Order y

Modern Computer Panels. with
TOS and plastic transistors, 6 for El,
15p p. & p.
P/C Board S/S .51in 5iin. 10 for
SOp i 15p p. & p.
Transformers, 7.5 - 7.5V app. IA,
60p, p.p. 18-0 18V 200mA -I 24V
40mA' 70p, p.p.
Potted Transformer, 1000 0 -1000V
a 250 mA, Brand New, 16, p.p.
F.M. Tuner, with RF stage with AGC.
3 plug in transistors neg earth. Size
21in >: 2in ' 1 lin, With circuit,
EI.25, p.p.
Crouzet Geared Motors, 240 volt
10, 15, 30 or 60 rpm, new, £1.40, p.p.
Transformers, 52-0 52V IA ; 22-0
22V 0.2A, E2, p.p. 34-0 34V 2A
22-0 22V -2A, £2, p.p.
3EG I Scope Tube, new, L1.75, p.p.
UHF Tuners, transistorised, El .50,
PP
Veroboard 0.14in. 2iin. 10 for El
15p p. & p.

R.T. SERVICES (Mail order only)
77 Hayfield Road, Salford 6

100 WATT AMPLIFIER
Fully protected, transformerless, 9 transis-
tor circuit. Input 500 mV. Output into
8 ohms. 01 distortion.
Printed circuit board and full instructions.
11-4Sp 10p P. & P. S.a.e. for list of
component bargains.
EDMUNDS COMPONENTS, 134 NORTH END
ROAD, LONDON, W14. (Mail order only)

5-N -Channel FETs 3819E-41
Full specification devices complete with circuit
details for building voltmeter, tinier, ohm-
meter, etc.
Send 10p for full list of field effect transistors and
other top quality transistors available at bar-
gain prices.

REDHAWK SALES LTD.
45 Station Road, G ds Cross, Bucks.

MAIL ORDER ONLY

TV LINE OUT -PUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandycombe

Road. Richmond, Surrey TW9 2EQ
01-948 3702

NEW GUARANTEED DEVICES

ORDER WITH CON.FI,DENCE

MICROCIRCUIT AMPLIF
709 36p; 723 65p;

MICROCI
Os 0218:, 1016D; I 1

90 72p; 92

ZEN
BZY88 5% Series: 2'7V to 33V 8p.
TRANSISTORS:
2N696 14p 2N3706
2N697 14p 2N3710
2N I 613 16p 2N37 1 1

2NI71 I 16p 2N4058
2N22I9 ACI27
2N2904 AC128
2N29 6 6p AF124
2N30 BC107
2 BC108
2N3702 C109
2N3703 FY51

48 37p.

20 16p; 30 19p;

400V 6p 800V 12p.

0A47 7p; 0A91 Sp; OA200 7p.

MEI 120 16p
ME4101 10p
ME6001 lip
ME6I01 14p
ME8001 \ 14p
MP8I II S 32p
0C44
0C45

12p

C7I 12p
C72
C81

2N3704 IOp E0401 N38I9
SOLDERC e . 3p per pin -7p for 14!

Carbon Resistors: Sp per 10 of one
LED Panel Lamps 45p. DALO PC PEN 80p.
Discounts begin at 10% for 10+

JEF ELECTRONICS (P.E.2)
York House, 12 York Drive, Grappenhall,
Warrington WA4 2EJ. Mail Order Only.
C.W.O. P. & P. 9p per order. Overseas 65p.
Money back if not satisfied. List free on application.

BRAND NEW COMPONENTS BY RETURN.
Eleetrolytk, i or 2.5V, I. 2'2. 4'7. 111 mfds.
3D. 22. 47. 4p. 1011. 5p. SllV. ip extra,
Subminiature bead -type tantalum-. 0.1/35V,
0.22/35V. 0-17 35V, 1/351. 4.7/359',
10/11i''. 88. Mylar Film 10119. 0.001. 0.002,
0-007, mill. 0-02, 2p. 0.04, 005, 2D. 0'068, 0'1,
3p. h,ly,tyrene 630. DIM. 10,000pf., Ell
series. 2p. Mallard miniature Carton Film
11.,sist,ors, ElI series, third watt 10-10 310,
3 ('.11.

I

Insured postage. Sp. THE UAL
of l'I.V CO., 127 Chesterfield 110:111, Sheffield,

COMPONENTS --Integrated Circuits, Digital
Diodes, Resistors,

Switches. I,ist :M. CAVERN ELEC-
TRON ICS. 29 Clarefield Road. Leicester,
L171 13F13.

MISCELLANEOUS

AT LAST YOU CAN TRANSMIT AND
FORGET ABOUT LICENCE EXAMINATIONS
because this Ministry approved transmitter,. receiver
kit does not use R.F.
Your transmissions will be virtually SECRET since
they won't be heard by conventional means.
Actually it's TWO KITS IN ONE because you get
the printed -circuit boards and components for both
the transmitter AND receiver. You're going to find
this project REALLY FUN -TO -BUILD with the
EASY -TO -FOLLOW instructions. An extremely
flexible design with quite an AMAZING RANGE-
has obvious applications for SCHOOL PROJECTS,
LANGUAGE LABORATORIES, SCOUT CAMPS,
etc.
GET YOURS! SEND L550 NOW (S.A.E. for details

TO: 'BOFFIN PROJECTS'
DEPT. KE2010
4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY

ENAMELLED COPPER WIRE
S.W.G. I lb Reel llb Pee,
10-14 LI-15 65p
15-19 L1.15 65p
20-24 L1.18 68p
25-29 L1-25 75p
30-34 L120 80p
35-40 61.40 85p
The above prices cover P. & P. in U.K. Supplied by

INDUSTRIAL SUPPLIES
102 Parrswood Rd., Withington, Manchester 20

Telephone No, 061-224 3553

AUDIO KINETICS: X-40, X-60, X-100, and
special minim:0m) amplifiers to be released
50011. For advanee information write:
IA11'1 DY NANDI'S 011(1., Box 44.

WITH ORDERS FOR NIP -E -BOARD FOR P.E.
projects (to reach us by Jan. 31) we will send an
extra board with compliments. This versatile
and superior quality standardised printed circuit
range was reviewed in Market Place, October
issue.
Examples of P.E. projects that can be made on
NIP.E.BOARDS. Prices in brackets are for drilled
boards. Planning chart supplied.
Hooting Owl, Variable Attack and Decay, IC
Intercom Oscillator, srbp I I EA 16p (30p), glass
fibre I I EB 19p (35P).
Rally Driving Game, Square Wave Gen. A.F. Sig.
Gen. C Bridge, srbp I 2EA 27p (52p), glass fibre
12E8 32p (62p).
Designing with I.C.s, srbp 2I EA 16p (30P), glass
fibre 19p (35p).
IC Intercom Amplifier, srbp 32EAS 30p (58p),
glass fibre 35p (66p).

NIP ELECTRONICS, P.O. Boa II,
Beaconsfield Road, St. Albans, Herts.

BEST EVER-INTERNATIONAL
230 VOLT A.C. " MAINS " PER-
FORMANCE from 12 volt car battery.
R.C.A. INTERNATIONAL 230 volt
A.C. POWER UNIT. Wonderful
230 volt a.c. performance with low
battery drain. Marvellous for A.C.
FLUORESCENT LIGHTING and
hundreds of makes and types of 200/240
volt A.G. and UNIVERSAL A.C./D.C.
APPLIANCES. Can be used for re-
charging battery by using an ordinary
motorist's 4 amp battery charger.
Total weight of unit 21 lbs. New
improved model only L690, plus LI
delivery. C.O.D. with pleasure. 7 days
approval against cash.

Dept. PE BROADWAY DISTRIBUTORS, The

Generator Centre, House of Time, 273

Broadway, Rossall, fylde, Lancs.

Build the Mullard C.C.T.V. Camera
Kits are now available with comp
rehensive construction manual
(also available separately at 65p.)
SENO 5 07 S A E FOR DETAILS TO

CROFTON ELECTRONICS
15/17 Cambridge Road, K ingston -
on -Thames, Surrey KT1 3 NG

FIBRE OPTICS
FLEXIBLE LIGHT PIPE used to convey light to
inaccessible positions for inspection, panel
indicators, photo -electric and other applications.
FIBROFLEX Type I glass fibre flexible light
conduit 1.14 mm active dia. bundle sheathed in
P.V.C. Prices per metre (U.K. post free): 1-4,
70p; 5-9, 55p; 10+, 40p. 25 metres L6 per reel.
CROFON (Trade mark of Du Pont) Type 1610
plastic flexible light conduit now available.
64 filaments. Active dia. 1.80 mm.
Prices per metre: 1.4, LI -10; 5-9,11; 10 +, 80p.
25 metres LI6 per reel.
Send S.A.E. for full range -of products, price list
and literature.

FIBRE OPTIC SUPPLIERS
P.O. BOX 702, LONDON W 10 6SL

MUSIC
If your interest is in SYNTHESISERS and
other ELECTRONIC MUSIC projects, you
need our 1973 catalogue of circuit assemblies
and units. Detailed and informative, complete
with project layouts, 20p from:
TAYLOR ELECTRONIC MUSIC DEVICES

P.O. Boa 42, Chester CHI 2PW

CIRCUIT BOARD ETCHING KITS, full
instructions, £1.25, ...w.o. ARV1 N S ERVIUli

M1'.3 NY. 12 1'ambritlge Road, Ft. Albans
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ELECTRONICS FANATICS
whether beginner or advanced -we
offer a range of over 35 SUPER pro
acts.
Have you ever wanted to build A
MACHINE THAT LEARNS? Or perhaps
make a TEACHING DEVICE? Maybe ycu
fancy the idea of an ELECTRONIC
FANTASY MACHINE? How about"Thing" capable of REPRODUCING
ITSELF? Whatever your electronic turn.
of -mind, there's just GOT TO BE LOADS
TO INTEREST YOU in the science -fiction -
world of BOFFIN.
GET YOUR CATALOGUE - SEND JUST
15p NOW! (S.A.E. for details).

TO: BOFFIN PROJECTS
4 CUNLIFFE ROAD
STONELEIGH, EWELL
SURREY

Designs by GERRY BROWN and JOHN
SALMON and presented on TV.

DIMMIT
range of light dimmers
standard wall mounting models

Rotary: 400W £3.10 I KW £3.95
moduleonly:400W£280 I KW£3-60
Slider: 400W 14.35 I KW 14.95
moduleonly: 400W £350 I KW £4-05

2 kW Slider module now available
Send 10p for complete catalogue of
Di mmits. Orders: add 10p P. & P. for

each dimmer.

YOUNG ELECTRONICS
54 Lawford Rd , London NW5 2LN 01-267 0201

METER REPAIRS. Ammeters, 5,1tieters,
multi -range meters, etc. Send to 21
It I.:PAIRS. :III Komi,
NI6 01)5.

CONSTRUCTION AIDS. Screws, nuts, spacers.
etc., in small quantities. Aluminium panels
punched to spec. or plain sheet supplied.
Fascia panels etched aluminium to individual
requirements. Printed circuit hoards-masters,
negatives and boards, one-off or small numbers
Send 6p for list. RAMAR coNsTuu( Ton
SERVICES, 29 Shel bon rne Road, St rat ford -
on -Avon, Warwks.

BYWOOD STOP PRESS
RADIO CHIP (TTytr-lozs.

1972
AM 10 trans TRF circuit in TOIB paclygaLI
six components equals one radio,
including P. & P.
OIL size switches:

I aw, 2p4w, 4p2w 4 On I p2w
75p 80p 85p 90p + 12p P.& P.

NEW LED PRICES:
TIL302 Large 7 seg di ay . 13 50
TIL312 f inch 7 s
TIL209 IED point,

P. &

NO MORE ROOM-CATALOGUE 15p-NOW'

EMIEDU41
ELECTRONICS /

181 BURNS ROAD, HEMEL HEMPSTEAD, HERTS'
0442 62757

HOLIDAY FOR BOVIL 14)16 years. Summer
1973. Tuition and practical work in electronics
(and tape recording), engineering (Karting),

 and photography. 11 days in Norfolk, £1750.
Write for free brochure: INTER -SCHOOL
CHRISTIAN FELLOWSHIP, cio 1 Hubbard
Road, London, SE2.7 9PJ.

THERMOCOUPLE Wire Junctions Base Metal,
to read to 1200C entigrade. For Kiln
1'yrometers. 60p each, 13 Derwent Drive,
Hayes, Middx.

!STROBOSCOPES built, tested in smart case.
Variable I 40 F.P.S. OS Joule. Special
offer 210-20. Instructions supplied. SPAN,
32 Church Road, London, S.E.19.

FOR ALL your Electronic Component require
ments. Send for free list to B.C. ELECT BONI(
SUPPLIES, 7 Regent Road, Huddersfield
H D1 4NR.

Touch Sensitive Envelope Shapers E12-50
Keyboards from E12 00
Electronic Piano Units E6 SO
Transistor l'C Oscillators 8 octave ES 50
Percussion Units E4.75
Transistor l'C Oscillators 4 octave E3 50

Send 15p for Brochure

DIGICHORD
Duffryn Glywd House, Elm Road,

Tokers Green, Reading, Berks.
Reading 479226

12 VOLT
FLUORESCENT LIGHTS

(es Illustrated)

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months. Ready to use at:

12ins. 8 watt £3.60 post paid
( 21ins. 13 watt L460 post paid

SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE. Callers
welcome. For lists or enquiries, largas.a.e.

PSYCHEDELIC MINI -STROBE
A very POWERFUL. POCKET -SIZED
STROBE -LIGHT that is SELF-CONTAINED
and you can take anywhere. Go to parties
and really BRAIN -FREEZE them with
DAZZLING PSYCHEDELIC EFFECTS and
STOP -MOTION FLASHES. Boffin's new
MINI -STROBE kit constitutes a fullysolid-state electronic device which is
COMPLETE with FUTURISTIC case/reflector unit, printed -circuit board,
electronics, and source-lamp-the only
extra is a battery which you can buy
locally. The whole thing can be easily
built in a few hours.
A veritable FLICKERING FASCINATOR!
Adjustable flash -rate.
GET ONE (or two) NOW and BEGIN
STEALING THE THUNDER at DISCOS
and PARTIES with your own POCKET -
LIGHTNING!
SEND LI.95 for YOUR MINI -STROBE, to:

Boffin Projects
4 Cunliffe Rd., Stoneleigh, Ewell, Surrey

BOOKS AND PUBLICATIONS

Recent Publications KILRIMONT BOOKS
 No American Reprints

110 I.C. Projects (Marston) .. £12 0 ( Sp post)
Electronic Designer's Hand-

book (Hemingway) .. L3-40
Computer Science (Harvey) .. t1.00
Understanding Electronic

Components (Sinclair) .. L3-50
Many others. S.A.E. for Lists.. Post free unless
indicated.

KILRIMONT BOOKS (D), Kilrimont
House, London Road, Brai CM7 aOL

THE PICTURE BOOK METHOD OF LEARNING
C LEC RICITY Spts £4.50. BASIC ELECTRONICS 6pts £5.40. BASIC TELEVISION 3pts £3.60

(Postage and Packing included)
The Pictorial Approach Manuals assure the quickest and soundest method of gaining mastery over these subjects.''' The clear and concise illustrations make study a real pleasure. Your money refunded if not completely satisfied isyour 100°0 Guarantee. Free Illustrated Prospectus on request.

Send now to SELRAY BOOK CO., 60 HAYES HILL, BROMLEY BR2 7HP

STEREO IC DECODER
HIGH PERFORMANCE PHASE LOCKED LOOP (as in 'WAN.' July '72)
MOTOROLA MCI3IOP

EX STOCK DELIVERY
Specn. Separation: 40dB 50Hz---15kHz. Distortion: 0.3"0. 1/P level:
560mV rms. 0/P level: 485mV rms per channel. Input impedance: 50k.
Power requirements 8-12V «I 16mA. Will drive up to 75mA stereo
'on' lamp or LED.
KIT COMPRISES FIBREGLASS PCB
(Printed and tinned), Resistors, I.C., Capacitors, Preset Potm. &
Instructions. Only L3.50 post free.
LIGHT EMITTING DIODE (Red)
Suitable as stereo 'on' indicator. For above with panel mounting clip
and instructions. Only 35p p.p.
MCI3IOP only E2-77 p.p. 6p

SPECIAL OFFER
1N4001 50V IA RECT. DIODES. Full Specification Devices. ONLY 5p each709' D1L 14 PIN OP AMPS. Full Specification Devices. ONLY 34p eath

Fi-Comp Electronics
BURTON ROAD, EGG INTON, DERBY DE6 6GY

Sale and Quick. POOR 13 amp 3-pitt
shattered Socket Outlets Red neon
uarning indicator operates when In

Only 12-40 + 33p p. & p. Ales
De Luxe Model (Illus.) PLUS Magnetic
Contact Breaker -11 you draw too much
current It 'stitches off automatically.
PLUS 30ft. (9 metres) approx. lead.
£7.99 + 41p p. & p. Also 6 socket de
hue. 110-99 + blp p. & p. Boni' offer:
it required, set of four fused 13 amp
plugs 501, extra. Post free if ordered
with above.

BINOCULAR MAGNIFIER

ESEESS

rt!
See close-up work
with less eye strain
and fatigue. Light-
weight adjustable
headband. Powerful

optically ground lenses from Con-
tinental glassworks. Can be worn
over normal glasses. An essential
aid in electronics, home and work-
shop, industry, modelling, stamp
collecting, jewellers, watchmakers and
any line work 21 x magnification.
113-26 + 35p p. & p. 3 x model 5OP
extra. State model.

TWIN -BEAM SPEC-LAMP-Worn just like a pair of spectacles. Two powerful
spot lamps Illuminate working area. Can he worn with Binocular Magnifier. Battery
operated. Only 81.90 + 10p p. & p. Bend £2.

JOHN DUDLEY & CO. LTD. (Dept. PEG), 301 Cricklewood Lane,
London, NW2. Tel.: 01-458 5917. Callers Welcome. Open Saturdays.
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I R.P.M. MOTOR
Smiths. 240V 50 cycle mains working. Ideal
motor to drive clock mechanisms. Price £1 each
or410 for M.
3 PIN PLUG AND SOCKET
Our Ref. No. PI301. Flat pine American style
rated at 10A 250V. Socket panel mounting.
Plug le white and intended for flex. Useful where
non standard power outlet is required. Also
suitable for speaker leads, etc., etc. Price Up
per pair.
THERMOSTAT WITH PROBE
Our Ref. No. THOI. Made by Ranco. Range
0-107°C 16A 250V switch. Joined to a 10in probe
by approx. 401n of capillary tubing. 1 hole fixing.
Normal control spindle 85p each.

THERMOSTAT WITH PROBE
Our Ref. No. TH02-As THO1 but the range is
0-120°C and the capillary tube le approx. 46in
long. Price 95p each.

PROCESS SWITCH
Our Ref. No. P301, 6 switches some of which
are changeover types. All rated at 10A. Operated
by motor which makes 1 rev every 3 mine.
Price 61.25 each.

PUSH PUSH SWITCH
Our Ref. No. 804. This is fitted to tablelamps, etc.
Superior quality and reliable (Leviton). Con-
servatively rated IA 250V. Has 2 flex leads
attached measuring 40in and 121n each respec-
tively. Price 10p each.

RE : TIMAC CLOCKS
Advertised last month we now have obtained
some continental plugs which will fit these
clocks where only two lead outlets for electric
blankets are required. Price 30p each with Eft
flex attached.

INDUCTION MOTOR
Made by G.E.C. Normal type with approx. lin of
9/9 spindle. Standard fixing tin stack. Brand new
85p each less usual quantity discounts. Good
stocks available.

CLOCK WITH 25 AMP SWITCH
A Smiths Mains driven clock will cost over £6
in normal shops -but for less than £2 you can
have a Smiths clock and a

MINIATURE ROCKER SWITCH
Our Ref. R801. 10A 240V.

1Sell-tizing into hole size approx.
lin x fin by famous French
maker Ruesemburgh. Price 105
each.

ROCKER SWITCH
Our Ref. RS02. 13A self -fixing into hole approx.
lin x lin. Made by the Carr Fastener Co. Very
reliable. Price 89 each.

PHOTO TRANSISTOR
OCP70-ideal for burglar
alarms and similar applica-
tions. Price 658 each.f'7-)

EXIT SIGNS

EXIT
One of our customers
has pointed out how
easily our box signs can
be converted to exit
signs. These are illumin-

a ed having a 20W fluorescent lamp with
associated control gear. The front is very thick,
clear plastic. Directly onto this you can stick down
the letters available at mat stationers. There is
room inside the box for a battery and low volt
lamp in the case of power failure. Size of sign is
2ft high x 14in wide x 5in deep. Solidly made
from sheet steel and hammer finished in enamel.
Price 18.50 plus 50p carriage per 200 miles.

6 PIN PLUG AND SOCKET
And metal case with flex grip for one end, this
can be fitted either to a plug or socket and the
other part fitting to the equipment. Price 40p
Per pair -10 pairs 13.80.

LIGHT DIMMERS
We regret that through increased route our 1kW
model has now to be increased to 12.95.

LIGHT DIMMER BOX
Another feature we can supply is box and 13A
socket, this makes dimmer suitable for control of
portable lights and equipment. This price is 46p
extra.
TAPE HEADS
We are gradually obtaining more information
about the Truvox tape heads we have, we are
told that these have been wound in a very
ingenious way so that winding may be coupled
either in parallel or in series depending whether
high or low impedance is required. We also have
matching erase heads and now offer these in
pairs, 1 record and 1 erase head. Price of the
2 track 45p per pair, 4 track 76p per pair. Pair
mounted on plate 45p extra.

REED SWITCH COILS
These are solenoids wound on moulded formers
of the correct shape and dimensions to take
standard reed switches. They have printed circuit
board mounting. Six types available:-
RC1 takes 1 reed -Operates 10-15V 600ohm 805
RC2 2 10-15V 180otun 22P
RC3 ,, 1 15-30V lkohm Up
R04 ,. 2 15-30V 300ohm 45P
RC5 1 45-70V 6500ohm 859
RC5 2 45-70V 3500ohm 40p
Standard reed switches available 10p each or
10 for VON 100 for S850.

CENTRIFUGAL BLOWER
Miniature mains driven blower centrifugal type
blower unit by Wood., powerful but specially
built for quiet running -driven by cushioned
induction motor with specially built low noise

bearings. Overall size of blower is approx. 41in x 411n
x 4ln. When mounted by Re flange air is blown into
the equipment but to suck air out mount it from the
centre using a clamp, ideal for cooling electrical
equipment, or fitting into a cooker hood, film drying
cabinet or for removing flux smoke when soldering
etc., etc. A real bargain at 61.85.

MULLARD I.F. MODULE
This is a fully screened intermediate frequency module -
for amplification and detection of f.m. signals at 10.7HMz
and a.m. signals at 470kHz. The first stage is used as an
i .1 . amplifier for f.m. and a self oscillating mixer for a.m. _LI ---
operation, in conjunction with an external oscillator coil. 85p each. 10 for 5745.
100 for SUM. With connection diagram.

TANGENTIAL HEATER UNITS
This heater unit is the very latest type, most
efficient, and quiet running. Is as fitted in Hoover
and blower heaters costing £15 and more. We
have a few only. Comprises motor, impeller,
2kW element and 1kW element allowing switching
1, 2 and 3kW and with thermal safety cut-out.
Can be fitted into any metal lined case or cabinet.

Only need control switch, 118.50. 2kW Model as above except 2 kilowatts, 12.50.
Don't miss this. Control Switch, 35p. P. a P. 40p.

ELECTRIC TIME SWITCH
Made by Smiths these are A.C. mains operated. NOT
CLOCKWORK. Ideal for mounting on rack or shelf or
can be built into box with I3A socket. 2 completely
adjustable time periods per 24 hours, 5A change -over
contacts will switch circuit on or off during these periods
62.00 post and ins., 23p. Additional time contacts 50p pair.

COMPUTER TAPE
2,400ft of the Best Magnetic Tape money can buy -users claim
good results with Video and sound. lin wide 11.00 plus 93p post
and insurance with cassette. tin wide 21 plus 30p post and
insurance with cassette. tin wide 853 plus 25p post and insur-
ance with cassette. Spare spools and cassettes-lin 709. tin 700
each plus 20p post and insurance.

THIS MONTH'S SNIP
MULLARD 4 WATT AMPLIFIER EP 9000
Suitable for mono or stereo systems. Its output approx. 4W speech or
music into a 12-15ohm speaker. Power requirements 24V 10W. Harmonic
distortion at typical listening level is lea than 2%. Frequency response
at typical listening level 50Hz to 16kHz. Totally enclosed in moulded
case eize 311n x 21 x 11in with screw terminal connections. A fantastic
bargain at only £1.25 while stock. last. Don't miss this -It's one of our
beet bargains ever.

HORSTMANN "TIME AND SET" SWITCH
(A 30A Switch.) Juet the thing if you want to come home
to a warm house without it coating you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 hours from setting time or you can use the switch to give
a boost on period of up to 3 hours. Equally suitable to control
processing. Regular price probably around M. Special snip
price 1140, p. & ins. 23p.

HONEYWELL THERMOSTAT
Made by Honeywell for normal air temperature.
40,80°F (5-25°C). This is a precision instrument with
a differential which can be adjusted to better than
1.5°F. A mercury switch breaks on temp. rise -the
switch is operated by a coiled bi-metal element and
adjustable heater is incorporated for heat anticipation.
Elegantly styled and encased in an ivory plastic case1- with clear plastic windows thermometer above and

wi ch setting scale below -size approx. 3.8in X 3.2in X 1.4in deep -can be
mounted on conduit box or directly on wall. Price £1.25 each or ten for 511.22.

LIGHT CELL
(2 Almost zero resistant in sunlight increases to 10kohrne

"*. in dark or dull light, epoxy resin sealed. Size approx. lin
dia. by tin thick. Rated at 500MW, wire ended. 48p with............... circuit. Also ORP 12 light cell 45p.

PAPST MOTORS
Est. 1/40th h.p. Made for 110-120V working, but
two of these work ideally together off our standard
240V mains. A really beautiful motor, extremely -
quiet running and reversible. 21.50 each. Postage
one 23p, two 33p. 230V model U.

RADIO STETHOSCOPE
Easiest way to fault find -traces signal from aerial
to speaker -when signal stops you've found the
fault. Use it on Radio, TV,
amplifier, anything -com-
plete kit comprises two special
translators; and all parte in-
cluding probe tube and
crystal earpiece. 12 -twin
stetho-set instead of earpiece
75p extra post and ins. 20p.

DISTRIBUTION PANELS
Just what you need for work bench or lab.
4 X 13A sockets in metal box to take
standard 13A fused plugs and on/off switch
with neon warning light. Supplied com-
plete with 6 feet of flex cable. Wired up
ready to work, 12.25 plus 23p P. & I.

MULLARD AUDIO AMPLIFIERS
All In module form, each ready built complete with heat sink. and con-
nection tags, data supplied.
Model 1153 500m watt power output 85p.
Model 1172 750m watt power output 85p
Model EP9000 4 watt power output MAL
EP9001 Twin channel pre amp for stereo 51.80.
10% discount if 10 or more ordered. .1011111.

Vt.!),

Where postage is not stated then orders over
£5 are post free. Below £5 add 20p. Semi-
conductors add 5p post. Over £1 poet free.
S.A.E. with enquiries please.

erotic},

CAR PANEL SWITCH
Our Ref. No. 002. Arco made.
Has long flat ended toggle, black
and chrome finish. Rated 2A at
250V and is double pole on/off.
Listed at 45p. Our price 28P each.

CAR PANEL AUTO SWITCH
Ref. No. 803. Again a flat ended toggle. Made
by Arrow. A 3 position double pole changeover
switch centre off for auto aerials, reversing
motors, etc. 80p each.

3 PIN REVERSE PLUG & SOCKET
Our Ref. PS02. For bringing live leads
to equipment. All brown bakelite con-
struction, rated 10A 250V. Price Up
per pair.

13 AMP JUNCTION BOXES
Made to take 7029 cables so ideal for ring Ina.,
Price 8p each or 10 for 72p.

PORCELAIN FUSE AND CARRIER
20A 250V MEM Ref. No.
15LB13/15LRHW. Make your
own fuse board. Price 203 per
pair.

AUTO TRANSFORMER
Primary 220-240V. Secondary 110-
120V. Well built and varnish im-
pregnated. 250W intermittent
rating. 150W continuous rating.
Size approx. 31in X 31n x 3in. 21
plus 20p post and insurance.

SPIT MOTOR
200-250V Induction Motor,
driving a Carter gear box with
ltin of output drive shalt
running at 5 revs per minute.
Intended for roasting chickens
also suitable for driving model.
-windmills, coloured disc light-
ing effect, etc., etc. 111.35 plus
20p post and Insurance.

PANEL NEON INDICATOR
Our Re. No. P101. Oblong
type self -fixing into oblong
hole. Suitable for 200/230V.
Price 189 each.

MAINS TRANSISTOR POWER PACK
Designed to operate transistor sets and amplifiers.
Adjustable output RV, IV, 12', for up to 500mA
(class B working). Takes the place of any of the
following batteries: PP1, PP3, PP4, PP6, PP7,
PP9 and others. Kit comprises: stains trans-
former rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
61, plus 50p postage.
carriage extra at coat.

INSTANT START UNITS
For 2ft tubes. Philip's or Smart & Brown in a
tray complete with tube clips and tube ends.
Price 61.50 each or 10 for 41840.

FLUORESCENT TUBES
Standard types-Bipin ends, ideal pelmet lighting
as well as for standard replacements-18in 15W.
24In 40W, 36in 40W, 39tin 40W. All first grade
tubes offerel at one price -13.50 per box of 24-
i.e. less than 15p each. If not collecting then
please add 50p per box per 200 miles.

DIGITAL DISPLAY
Panel mounting unit
measuring approx. 34in
X lin X 1+ in deep. Blue

of the display aperture is
approx. Ijin X lin.
Light up to 0-9. Ex
equipment but unused
and in perfect order.
Price 41 each.

DIGITAL SWITCHES
Small type B.T.C. number SW21/630CAA. These
are a snap in fit hole approx. Illn x tin. Knob
engraved 0-9. Gold plated contacts 1 pole 10 way.
Thumb wheel operation. These are designed so
that they may be stacked in rows. Price 76p each.

6 DIGIT COUNTER
Operated by 240V as. mains through resistor
or direct from 115V a.c. or from 80V d.c. Made
by Veeder-Root of America. Metal encased for
surface mounting. Size approx. 31in X ltin X
21in. Price £1 each. 10 for £9.

COLOURED 13 AMP SOCKETS
Standard Flush mounting available in the follow-
ing colours: Yellow, Green, Grey and Red. These
are a good quality socket with porcelain interior
made by Ward and Goldstone. Useful on control
panels. Price 20p each, 10 for MM.

WATERPROOF HEATING
ELEMENT

26 yards length 70W. Belt -regulating tem-
perature control. 90p post free.

J. BULL (ELECTRICAL) LTD.
(Dept. P.E.), 7 Park Street, Croydon CRO IYD
Callers to 102/3 Tornworth Road, Croydon
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BUILD A

PROFESSIONAL SYNTHESISER
Dewtron

You too can build a professional synthesiser like the
one illustrated using the professionally -proven
range of Dewtron modules. NEW MODUMATRIX
modular matrix system replaces clumsy patching.
3 and 4 octave keyboards and contacts.

VCO-2 STABLE, PRECISION V/C OSCIL-
LATOR gives SINE, TRIANGULAR AND
SQUAREWAVE outputs, 1 volt/octave voltage
control. £22 each or £25 each 2 or more matched.
SHE -1 SAMPLE, HOLD AND ENVELOPE
MODULE gives variable attack, sustain, touch -
sensitive playing when used with VCO-2 signals.
£15.

Modules (except VCO-1) guaranteed two years.

using (Regd. Trademark)

PROFESSIONAL MODULES
CASH SAVINGS
by buying modules and parts in bulk!
All modules are available separately:
Ring Modulator RM2, £8. Voltage -controlled
Oscillator VC01, £10.50, giving sawtooth and square -
wave outputs. Envelope shapers, ES1, self -
triggered or ES2 keyboard -triggered, either type
£13. White noise type WN1, £7. Voltage -con-
trolled amplifier VCA1, £10. Voltage -controlled
selective amplifier (filter for waa-waa, etc.) SA1, £12.
Voltage -controlled Phase PH1, £17. Automatic
Announcement Fader module for fading of music
by microphone announcement, AF1, £9. etc., etc.
ALL MODULES ARE BUILT, TESTED AND
SEALED FOR LONG LIFE. Simply connect
coloured wire connections as per easy instructions,
build cabinet and wire in controls and patchboard
connections! Joystick controls £4.50. REVERB
Module and spring unit £15.

With over 7 years' unblemished reputation in these pages, Dewtron continues to lead in new technical developments in electronic sound
effects! Ask any of our customers. See our products in the music stores, too. Suppliers of special equipment to a leading group.
Our modules are used in professional equipment by other manufacturers and in our own built synthesisers, e.g. "Gipsy" G.I. £330.
Send 15p for full catalogue of our famous musical effects.

D.E. IN, LTD. 254 Ringwood Road, FERNDOWN, Dorset BH22 9AR
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U) Crystal Set with biased Detector. (2) Crystal get with voltage-quadrupler detector.
(3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with AudioAmplteir.
(6) Carrier Power Conversion Receiver. (6) split -Load Neutralised Double Reflex.
(7) Matchbox or Photocell Radio. (8) "TRI-FLEXON" Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspeaker Radio.
The smallest 3 designs yet offered to the Home Conatnctor anywhere in the World.
3 Subminiature Radio Receivers based on the "Triflexon" circuit. Let us know
lf you know of a smaller design published anywhere. (10) Postage Stamp Radio.
Size only 1.82in x 016in x 0.25in. (II) Wristwatch Radio 1.15in x 0430in x 0.56in. (12)
Ring Radio 010in x 010in x 0-551n. (13) Bacteria -powered Radio. Rune on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (18) Inter-
com. (17) 1 -valve Amplifier. (18) Reliable Burglar Alarm. (19) Light -Seeking Animal,
Guided Kindle. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24) Man/Woman Discriminator.
(25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Constant
Volume intercom. (28) Remote Control of Models by Induction. (291 Inductive -Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31) Wristwatch Transmitter/Wire-less
Microphone. (32) Rain Alarm. (33) Ultrasonic Switch/Alarm. (34) Stereo Pre -
amplifier. (35) Quality Stereo Push -Pull Amplifier. (38) Light -Beam Telephone
"Photophone". (97) Light -Beam Transmitter. (38) Silent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill Speed Controller. Plus 10 Photoelectric
Circuits, Simple Alarms, Long Range Alarms, Projector Modulator.. etc.

YORK ELECTRICS, Mail Order Dept.
335 BATTERSEA PARK ROAD, LONDON, S.W.11

Send a S.A.E. for full detail, and CS brief description of all kits and Projects.
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Over ISO ways
to engineer a
better future

find out how
in just 2 minutes

That's how long it will take you to fill in the coupon below. Mail it
to B.I.E.T. and we'll send you full details and a free book. B.I.E.T.
has successfully trained thousands of men at home - equipped
them for higher pay and better, more interesting jobs. We can do
as much for YOU. A low-cost B.I.E.T. home study course gets
results fast -makes learning easier and something to look forward
to. There are no books to buy and you can pay -as -you -learn.
Why not do the thing that really interests you? Without losing a day's
pay, you could quietly turn yourself into something of an expert. Com-
plete the coupon (or write if you prefer not to cut the page). No obligation
and nobody will call on you .. . but it could he the best thing you everdid.

Others have done it, so can you
"Yesterday I received a letter from the Institution informing that my applica-
tion for Associate Membership had been approved. 1 can honestly say that this
has been the best value for money I have ever obtained - a view echoed by two
colleagues who recently commenced the course".-Student D.I.13., Yorks.
"Completing your course, meant going from a job I detested to a job that I
love, with unlimited prospects".-Student J.A.O.
"My training with B.I.E.T. quickly changed my earning capacity and, in the
next few years, my earnings increased fourfold".-Student C.C.1'., Bucks.

FIND OUT FOR YOURSELF
These letters - and there are many more
on file at Aldermaston Court - speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There's no surer way
cf getting ahead or of opening up new

,,unities for yourself. It will cost
you a stamp to find out how we can
help you. Write to B.I.E.T. Dept, BPE1,

Aldermaston Court,Reading RG7 4PF
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This FREE 76 page
book can pit you on

the road to success
through a E3.1E.T. Home

Study Course,Ciloose

your subject now

MECHANICAL
A.M.S.E. (Mech.) Salesmanship
Boiler Inspection Storekeeping

& Operation Work Study
C & G Eng. Crafts Works
C & G Fabrication Management
Diesel Eng.
Eng. Inspection
Eng. Metallurgy
Inst. Eng. & Tech.
Inst. Motor Ind.
Maintenance Eng.
Mechanical Eng.
Sheet Metal Work
Welding

ELECTRICAL &
ELECTRONIC
A.M.S.E. (Elec.)

& G Elec. Eng.
C & G Elec. Inst.
C & G Elec. Tech.
Computer Elect.
Elec. Maths
Elec. Science
Electronic Eng.
Electrical Eng.

& Wiring
Metes

& Measuring
Instruments

DRAUGHTSMANSHIP
A.M.I.E.D.
Design of Elec.

Machines
Die & Press Tool

Design
Electrical

Draughtsman-
ship

Gen. Draughts-
manship

Jig & Tool Design
Technical Drawing
RADIO & TELE-
COMMUNICATIONS
Colour TV
C & G Radio/TV/

Electronics
C & G Telecomm.

Tech.
Prac. Radio & Elec.

(with kit)
Radio Amateurs

Exam.
MANAGEMENT & Radio Servicing
PRODUCTION Radio & TV Eng.

& Repairs
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U.K's LARGEST ELECTRONICS CENTRES!
HENRY'S RADIO LTD. EDGWARE ROAD, LONDON, W.2.

NOW
OPEN

404-406 ELECTRONIC COMPONENTS & EQUIPMENT 01-402 8381
354-356 HIGH FIDELITY & TAPE EQUIPMENT 01-402 5854/4736
309 PA - DISCO - LIGHTING HIGH POWER SOUND 01-723 6963
303 BARGAIN STORE SPECIAL OFFERS All Mail to. 303. Edgware Rd.. London, W2 18 W

e got"
-Res .1101Pr -

ALL YOUR ELECTRONIC REQUIREMENTS WITHIN 200 YARDS. CALL IN AND SEE FOR YOURSELF.

TBHUEILD TEXAN
20 + 20 WATT INTEGRATED
I.C. STEREO AMPLIFIER
* FREE TEAK CASE rj!!'..umplete kits !
FEATURES: New slim design with 6 ICs, IC
sockets, 10 silicon transistors. 4 rectifiers, 2 zeners.
Special Gardners low field slim line transformer.
Fibre glass PC panel. Complete chassis work.
HIGH QUALITY & STABILITY ARE PREDOMINATE FEATURES
-DEVELOPED BY TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES: On/off switch indicator, headphone socket,
separate treble, bass, volume and balance controls, scratch and
rumble filters, mono/stereo switch, Input selector: Mag. P.U.,
Radio Tuner, Aux. Can be altered for Mic, Tape. Tape head etc.
(Parts list Ref. 20 on request). Constructional Details Ref. No.
21. 30p.

(As featured in "Practical Wireless"
May to August 1972)

Nee

e6

SPECIAL
KIT PRICE

E28.50 P4Spais

SLIM DESIGN
WITH
SILVER TRIM

r1:1.1:16Ti.lEtri. high

COMPLETE WITH FREE TEAK CABINET
Designer approved kits distributed by Henry's!

LOW COST HI-FI SPEAKERS
E.M.I. Size I x 8( -in and Ceramic Magnet
TYPE ISO 6 watt, 3, 8 or IS

ohnis [240. Post 22p.
TYPE" ISOTC Twin cone ver-

sion /2.75. Post 22p..
TYPE 450 10 watt with twin

tweeters and crossover. 3. 8
or 15 ohms. [3.85. Post 25p.

TYPE 35020 watt with tweeter
and crossover, 8 and 15 ohms.
1740. Post 28p.

POLISHED CABINETS ISO, 150TC, 450 14.60. Post 30p.
ASSEMBLED IN POLISHED CABINETS (8 OHM)
SERIES 6 (Assembled 150TC) per pair /1650. Post 70p.
SERIES 8 (Assembled 450) per pair /18.95. Post 70p.

ML3MW.LW
TUNER TO BUILD

Uses Mullard Module.
Slow motion tuning. Built-in

battery. Ferrite aerial. Overall size 7in x2fin x nin. TOTAL COST TO BUILD [4.85. Post 15p.
All parts sold separately -Leaflet No. 6.

"aANDSPREAD" PORTABLE./ TO BUILD
Printed circuit all transistor design
using Mullard RF/IF Module. Medium
and Long Wave bands plus Medium
Wave Bandspread for extra selectivity.
600mW push-pull output, fibre glass
PVC covered cabinet, car aerial.

6 Attractive appearance and performance.
TOTAL COST TO BUILD 17.98, p.p.
32p (Batt. 22p). All parts sold separately
-Leaflet No. 2.

CATALOGUE
Fully detailed and
illustrated covering every
aspect of Electronics -
plus data, circuits and
information.
10,000 Stock lines at
Special Low Prices and
Fully Guaranteed.

PRICE 55p :a 7t1
(40p FOR CALLERS)

PLUS! FIVE
10p VOUCHERS
Send to this address -
Henry's Radio Ltd. (Dept.
PE), 3 Albemarle Way,
London, E.C.I -for
catalogue by post only.
All other mail and callers
to "303", see above.

TEST EQUIPMENT justct
a

seleion
SE150B Pocket Pencil Signal Injector, £1.90
SE500 Pocket Pencil Signal Tracer, 11.50
TH L3313 Robust 2 K/Volt, [4'55; with case /495
TEI5 Grid Dip Meter 440 KHz-280 MHz, /13.45
500 30 K/Volt Multimeter, [945;

with leather case, [10.50
200H;20 K/Volt Multimeter, /4.20; with case /445
AFIO5 50K/V Multimeter, 03.50; with case, [9.50
U434I AC/DC Multimeter with transistor

tester with steel case, /10.50
TE2OD RF Generator I 20KHz-SOOM Hz, /15.95. Carr. 35p
TE22D Audio Generator 201-1z-200KHz, £17.50. Carr. 35p
CI -5 Sin Pulse Scope 10Hz-I0MHz, [3900. Carr. 50p
TE65 Valve Voltmeter 28 ranges, [17.50. Carr. 40p

ALL NOMBREX MODELS IN STOCK

BUILD THIS VHF FM TUNER
5 TRANSISTORS 300kc/s BAND-
WIDTH PRINTED CIRCUIT, HIGH
FIDELITY REPRODUCTION.
MONO AND STEREO. A popular
VHF FM Tuner for quality and
reception of mono and stereo.
There is no doubt about it -
VHF FM gives the REAL sound.
All parts sold separately.
Free Leaflet No. 3 & 7. TOTAL /647, p.p. 20p.
Decoder Kit /5.97. Tuning meter unit /1.75.
Mains unit (optional) Model PS900 12.47. Post 20p.
Mains unit for Tuner and Decoder PS6112 0.25. Post 20P

PA -DISCO -LIGHTING
UK's Largest Range --Write 043 6645,phone or call in. Details and 6, if} fs"
demonstrations on request.
DJ3OL 3 Channel sound to 1111111MBEIVIIIIMIIIIRMlight3kW [29.75
DJ4OL 3 Channel Mic (Built-in) to light,

3kW. 138.75
DJ70S 70 watt Disco amp/mixer, 149.95
DISCOAMP 100 watt Disco amp/

mixer, L66.50
DJ 1055 30 watt Disco amp/mixer, 432.75
Anti -Feedback Quality Mic., L11.50
DJS00 50 watt PA amplifier, 14400
Group 300 150 watt rms Group Valve

amplifier. /13600
Portable discos -details on request
 Credit terms for callers

FIBRE OPTICS
LIGHTING  MICS
EFFECTS PRO-
JECTORS  SPOTS

DIMMERS
STANDS' MIXERS

SPEAKERS
Everything forPA - Disco -
Lighting.
FREE Stock List
Ref. No. 18.

SINCLAIR PROJECT 60 MODULES
-SAVE POUNDS
Z30 L3.57_Z50 /4.37
STEREO 60 [7.97 PZ5 E3.97
PZ6 1617 PZ8 /41.77.
Transformer for PZ8 1245.
Active Filter Unit 04.45.
Stereo FM Tuner 41645.
1C12 /1.80 Q16's LI5 pair.
Post, etc. 20p per item.

PACKAGE DEALS Post 2Sp
2 x Z30, Stereo 60, PZ5 L15.95
2 x Z30, Stereo 60, PZ6 /18.00
2 x Z50, Stereo 60, PZ8 0045
Transformer for PZ8 L2.95
PROJECT 605 KIT L19.95

MORE OF EVERYTHING ALWAYS AT HENRY'S TRANSISTORS - IC's -- sCR's
RECTIFIERS - TRIACS, etcAll the, parts you need plus Data and Circuits. Get a Catalogue -it's all in there ! LATEST BROCHURE Ref. No. 36
request or see our earlier page.Prices subject to change without notice. E. & O.E. on

RECORD DECKS
CHASSIS (Post 50p)

SP25/3, /10.25 H170, /1440
MP60, 19.95 MP610. 112.95
AP76, /17.95 GL75, [2.8.50
PLINTH/COVERS (State Model)
SP25/MP60/610 13'30 (Post 40p)
AP76 tA.50 (Post 40p)
CART/PLINTH/COVER

(Post 70o)
(HL) MP60/G800H/PC /18.50
MP610/SCSMD/TPD2/PC L18.95
AP76/11756SMIPC [3250
AP96/M756SM/PC [39.95
(HL) AP76/G800/PC /2815
(HL) SP25/G800H/PC 118'95
HT70i 800/TPD I /PC £2450
(HL) 2025/9TAHCD/PC /13105
MP60/SCSMD/PC L1745
(HL) GL75/G800E/PC /41.95
(HL) GL75/G800/PC 138.95

ULTRASONIC
TRANS171.CERS

Operate at 40kc/s up to 100
yds. Ideal remote switching and
signalling. Complete with data
and circuits.
PRICE PER PAIR 15-90. Post 10p.

MARRIOT TAPE HEADS
TRACK MONO

or 2 TRACK STEREO
"17" High Impedance [200
"18 " Med. Impedance 12.00
" 36" Med.-Low Imp. /350
Erase Heads for above 75p
"63" 2 track mono - High

Impedance L175
"43 " Erase Head for above 75p

POWER INTEGRATED
CIPCUITS

Plessey SL403D-3 watt with
8 -page data, layouts and circuits
/1.50. P.C. Board 60p; Heat Sink
14p. Sinclair IC12-6 watt with
data and circuits 11.80.
TH9013P-20 watt Power
Amp Module L4.57.
TH9014P-1C Preamplifier LI-50.
Data/Circuits ( No. 42)
for above 10p.

7 SEG & NIXIE TUBES
(Post 15p per I to 6)

XN3, XNI3, GN6 0-9 side
view with data, 85p.
GNP -7, GNP -8 0-9 side view
with decimal points and data,
95p.
3015F 7 seg. L2 each, £7 per 4
with data.
12 and 24 hour clock circuits.
Ref. No. 31 15p.

MINIATURE AMPLIFInfl
transistor. 300mW o/p.

Fitted volume and sensitivity
control 9 volt operated. 11.75
each. p.p. 15p.

QUALITY SLIDER CONTROLS
60mm stroke singles and
ganged. Complete with knobs.
5k0. 10kft, 25k0, 100k0.
250k 500k0. 1 meg. Log and

aLin. 40p each, 10k0, 25k0,
50k 0 , I 00k , 250k ft Log and
Lin. ganged. 60p each.

HI-FI AND TAPE
EQUIPMENT

Acknowledged
as U.K.'s
Largest Stockist
with Lowest
Prices Plus 12
Months
Guarantee.
Write or call
for FREE 16
page lists
(Ref. No. 17)

309-354-356-404-406 Open 6 days a week 9am - 6pm (303 closed Thurs.) All Stores open all day Saturday.

MORE OF EVERYTHING AT THENRIGHT PRICE ALWAYS AT HENRY'S H


