w .
InElEss 140p




$8-60 GROVE Ri.,
WINDSOR, BERKS.
SL4 IHS.

TEL, 54525,
TELEX 27950, REF 1617,

ADD 8% VAT TO PRICES MARKED *
ADD 12%% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C.W,O.(EXCEPT GOV'T DEPT)
POST & PACKING 20p FOR THE UK.
BARCLAYCARD & ACCESS BY POST
OR £5 MIN ON TELEPHONE ORDERS.
CATALOGUE LIST FREE SEND SAE
MONEY BACK IF NOT SATISFIED.

A SEMICONDUCTOR POWERHOUSE
HASTESERIGE

ADD var

IC’s

Low

NORMALLY 24 HOURS
ON EX STOCK ITEMS.

PRICES

70 PRICES

OPTO-ELECTRONICS

DISPLAYS
DL707 0.3"
DL704 o,3"
DL747 0,6"
DL727 2xi%" £1,99%
3015F or G €£2%

ZENON STROBE TUBES

DISCO/FLASH GUN
TE606 TUBE £7%

£1+*
£1+
£1.25*

TRANSISTORS

QUALITY PRODUCT

FULL SPEC. DEVICES

i 605 SMALL ¢£4*

RED POLARISE FILTER 6'"x1" £1.50%

RED LEDS 0GR

RED LEDS 209 STYLE 0.125" DIA.
OR 0,2" DIA. NO CLIP ONLY 10p.*
TIL209 RED LED & CLIP 12p*
BIG 0.2" RED LED & CLIP 14p*
GREEN LED LARGE OR SMALL 29p*
ORANGE LED LARGE OR SMALL 29p*

ORP12 60p* 2N5777 39p* TEC12 f1*

.

AUDIBLE WARNING BLEEPER

12VOLT 35mA,SPARKLESS €1%*

Technology Toy

ELECTRONIC CONSTRUCTION KITS,
4 in 1 €3.50, 10 in 1 £6.
Subject to availability,

Send S.A.E. for detaills.

0-365Pf Tuner99p

SHORT/MED WAVE AIRSPACED

0-365 pf CAPACITOR 99p

3 DIGIT & RESET TAPE COUNTER 99p
SET 3 455KHZ IF CANS 7 or 10 mm €1

DALO
pen 75p

ETCH RESIST PEN % 2 TIPS 75p*
FEC ETCH PAK 500gm t1.

6''x4" BOARD NYLON £1,SRBP 50p*
PCB KIT:B ITEMS £2,

DECON DEBOLDER BRAID REEL bup*

vero

VERO 0.1" PITCH COPPERCLAD
24"x5" 40p* 37"x5" 45p*
23"x3{" 36p* 3§"x%3{" 40p*
33"x17" £2¥FACE CUTTER 65p*
DIL BREADBOARD 6'"x4" £2,25%
VERO PINS; 36 30p.200 £1.16%
5 MIN CLEAR EPOXY GLUE 75p*

TRADE SUPPLIED

703 RF/IF 29p LM381 2xpreA. £2 PRICE EACH: - MATCHING 25p

709 T099 25p*  LM1808 radio €3 AC127/8 176 20p* TIP29 & 30 ea 64p* 7

709 DIL 14 29p*  L¥3900 4xOPA 60p* AC187/8 20p* TIP29C & 30C 85p*

710 DIL 14 35p* MC1303 2x Pre £2 * AD149 49p* TIP3l & 32 ea 74p* 22P
723 Regulator 49p* MC1310 stereo £2 * AD161/162 ea50p* TIP31C & 32C €1 # 8pln

741 DIL 8 PIN 22p* VC1312 SQ €2 * BC167 10p* TIP41 74p*

741 DIL 14 35p*  MC1318 £2,50 * BC107B 13p*  TIP41C £1,35 *

741 T099 33p*  MC1330 75p* BC108 9p*  TIP42 85p* 555 35’
747 Dual 741 69p* MC1339 2xPre £2 BC108B 13p* TIP42C £1,50

748 DIL 8 PIN 33p* MC1350/1/2 £1 * BC109 9p* TIP2955 99p* 9
4195 15-0-15 £3 * MC1466/1469 £4 * BC109B 14p* TIP3055 69p* BC10 9P
7805 5V 1A+ £1.50% MFC4000 }W AF 75p BC109C 15p* T1S43 Unijunc 27p*

7812 or 15 €1.69* NE536 FET OPA £2 * BC147/8/9 9p  2N706 & 8 16p*

7905/12 & 15 £3 ® NE540 Buffer €2 * BC157/8/9  12p  2x2646 LT s90* QN3OS S
76013 6W AF ¢l NE550 2V ref £2 * BC167/8/9 12p  2N2904 & 5 pnp29p*

CA3046 65p  NES555 TIMER  35p* BC177/8/9  20p  2N2926broyg  11p 45’
CA3048 £2,20  NE556 Dual555 99p* BC182/3/4q4110p  2N3053 18p*

CA3054 £2,20  NE560 PhaseLL £d * BC212/3/4a&l12p  2N3055 115W  45p*

CA3130 OPA  84p* NES561 PLLoop €4 * Bcy7o/1/2  18px 2n3oss Rea  sopr FET38[9
ICL8038 Sigen £3 * NE562 PLLoop £d * BD131 &132ea39p  2N3614 TO3 £1,50 *

LM300 OPA £1,50% NE565 £3 * BFR39/88250V39p  2N3702/3/4/5 10p ]‘

LM301 OPA  38p* NES567 £3 * BFY50 15p*  2N3706/7/8/9 12p P
IM304 0-40V €3 * SN72741 as 741 BFY51 15p*  2N3710/11 14p

IM308 Hi Bo £l * G§SN76660 IF 1 BFY52 & 53 15p* 2N3771/2/3 2, 28

LM309K 5V Reg.f£2 * SN76611 IF €1 BSX19/20/21 20p* 2N381%e &23e 16p

LY318 70Vus €3 * TBA 800 AF  80p MJ2955 TO3 95p* 2N3820 FET  40p Mc,.”ﬂ
L4372 IF £2 TBA 810 AF 7W 95p MJE3055 64p*  2N3904/5/6  17p

LM377 2x2W AF £3 TBA 820 AF  80p NPU131 PUT 49p  2N5457 FET  20p

LM380(60745) 89p  2zN414 Radio £1,20

cmos T77TL

SAFE MOTOROLA

CD4000 15p*
CD4001 19p*
CD4002 19p*
CD4006  £1 *
CD4007 19p*
CD4008 87p*
CD4009 50p*
CD4010 50p*
cD4011 18p*
CD4012 19p*
CD4013 50p*
CD4015 94p*
CD1016 50p*
CD4017 94p*
cD402¢  £1  *
CD4022 87p*
CD4023 19p*
CD4024 72p*
CD4025 19p*
CcD4027 50p*
CD4028 87p*
CD4040 94p*
CD4042 78p*
2D4046 €1 .24p*
CD4049 50p*
CD4050 50p*
14501 26p*
14502 99p*
14507 69p*
14510 £1.64 *
14511 £1.65 *
14512 £1.20 *
14516 £1.70 *
14518 £1.40 *
14519 £ 69p*
14520 £1.40 *
14527 £1.99 *
14528 £1,00 *
14541 £2.16 *
14543 £1.99 *
14553 £3.85 *
14566 £1.59 *
14583 99p*
14585 £1,25 *

INS BUSH SETS 5p.DATA LIST I5p.

- O OW

7400N 15p*  DIG
e Tl AYsIITAL CLock 1cC
;385/3 }gp: 224 4DIGIT £3.49 TRANSISTOR DATA LEAFLET 15p
D TTL DATA ...... LLEAFLET 15p
7405/6/7  36pe SHITCHES OPTO LED & DISPLAYSequtvlbp
,411/1£ 22p‘ SPST 18p* DPDT 24p* CMOS BOOK £2.50- CLOCK 15p
; 13/, 28p‘ SUBMIN SPST 65p* ALL ‘OTHER PRODUCTS edoe 10p
7217 2s§~ WAVECHANGE SWITCHES ALL 40p*
LPOLE 12 WAY, 2P
7420/27 23p*  (OIL FORMERS 0, gwofpéws3pfgp OBES
7430/32 22p* ?ﬁfé & OA91 Germanium  S5p.
7440 16p*  GAS 01 1A50V & 1N4002  5p+
7410 lepr  GAS DETECTOR Tes IN1004 Gpe  1N4007 ope T
7442 g5p+ TGS308 £4f MAINS KIT t6t é24148 & 1N914 SILICON d4p#
7445 78p* NERS BZY88 400mW 10p
7447 7op+ POTENTIOMETERS aB EGIN BRIDGE RECTIFIERS 1A50V 22p*
7450/3/4 139: 2 HMEG LIN OR LOG ONLY 10p. ea 1A 400V 30p* 6AMP 100V 55p*
DP*  2.2K 5K & 10K 100K 20p ea
;3:/[? g?p: ALL OTHER VALUES ONLY 16p ea SCR’s TRIACS
3 .
i 315+ PRESETS 6p. RESISTORS iW 1p ea. S EIED 1 50 Sp
o0V 69p*
7475 49p*  IEATSINKS TO5 & 18 7p* TO 5 5
p 3 16p*  Cl06 4A 400V THYR
7476 36p*  TV4 PLASTIC POWER 17p* ISTOR  55p+
7480 45p* T3 EXTRUDED 4" FINNED 45p* TRIACS: SC146 10A 400V 1%
7481 99p* 154 400V DISCO TRIAC €1.50+%
;323 ggg: DIN PLUGS ALL 15p ea DIACS: BR100 & MV2 25p ea.
7485 ¢1 + DIN SOCKETS a11 10p ea.
e 33p BULK OFFERS PER 100 oft_
7490 42px LARGE RANGE OF OTHER PLUGS ETc 1N40O1 £3,%  1N4004 £3.50%
7491 7907 ALSO CASES , SOLDER, METERS .... 1N4007 ¢5'+ mBC1o7 c8. «
152 4597 BC108 £7,50* BC109 £8 *
9 P* MANY VERO CASES AVAILABLE PLUS:- 2N3055 £33 * NES555 £30 *
7495 68p* 2518 £1,90% 2520 £2.15%etc. 741C(8)£18 *
) s ) 3819FET £12
74100  ¢1.10% BLACK PLASTIC CASES IN ABS x42mm 1A 50V BRIDGE tls.
NG j3p* BOX60 50p*100x75 75p*
T 32ps 120x100 89p* MATCHBOX 40p* BARGAIN PAKS
74122 42p* /
74123 65p* CAPACITORS £’Cﬂ. FU ll SpeC.
S g3p*x CERAMIC 22pf to 0.1 uf 50V .op
74145 72p* ELECTROLYTIC, IN 10,25 & 50V. PAX A: 11 RED LEDS full spec £1*
74147 ¢2 » 2UF/10V ,10,50, & 100uf 25V  PAK B 5 741C 8 PIN OP AMP £1%
74151 68p* & 10V 7p ea. 50VOLT 10p ea, PAK C 4 2N3055 ¢1#D 12 BC109 sl*
74154 ¢1.20% 1000 uf 25V 18p.200/500uf 9p. PAK E 11 BC182 £1,F 11 2N3704 £l

UIL sochets

DIL SOCKETS

LOW COST TYPE 8,14 & 16 pin 14p¥

-PROFESSIONAL TYPES BY VERO etc.

8 PIN 16pt 14 PIN 18p* 16 PIN 20p*
SOLDERCON PINS: 100 65g* 1000 £4%

ALUMINIUM BOXES
AB7 50p¥ ABS, 47p* AB12 44p*
AB13 85p* ABS 50p*AB10 50p*

DIL RELAY 14 250v SPCO £1*
TRANSFORMERS 100Ma 6,9 or 12

34/1A 6/12 or 12/24

PAK
PAK
PAK

G 7 BFY51 £1* H 8 2N3819 ¢£1
J 6 2N3053 £1* K 1N914x40 €1
M 3 T099 3055 €1*N 25 0A91¢l

cassettes

£1,

£2 each,

LOW NOISE NOT REJECTS,
€60 33p ea TEN FOR £2,70
C90 42p ea TEN FOR £3,65
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Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people
to move up into higher paid, more secure jobs in the
field of electronics — now it can be your turn. Whether
you are a newcomer to the field or are already
working in the industry, ICS can provide you with
the specialised training so essential to success.

Personal Tuition and Guaranteed
Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful 1s the key to our outstanding record in the
technical training field. You study at the time and pace
that suits you best and in your own home. In the
words of one of our many successful students: ''Since
starting my course, my salary has trebled and I am
expecting a further increase when my course Is
completed

City and Guilds Certificates

Excellent job prospects await those who Yold one of
these recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communication:

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio, TV and Audio, Engineering and Servicing
Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professicnal exam
inations and diploma courses for business and
technical subjects

GCE

60 subje‘ ts
at"'0" &

Engineering Purchasing
Farming Sales
Heating Storekeeping
A levels Industrial Work Study
Accountancy Management
Air Mechanical

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools
1.7772 Intertext House, Lond
SW’* 4U] or telephong 1
Subject of Interest
N
Address

Telephone Number

546

YES SIR Ist class post TONIGHT!
We specialise in high spec components
with express service for phone customers

F-----------
H/GH SPEC components FAST/ F

Agents for VERO - ANTEX -

BiIB MULTICORE SOLDER

@ OPEN 9am-Spm, 6 days—Phone orders 9am—4pm
@ S.A.E. for stock list including pots, prese(s. I.C.'s 7400 & CMOS .
@ capacitors, plugs, sochets, switches, cable, etc.
@ Post free envelope included for your next order.
@ SUPER EXPRESS phone service—ash for details.
@ Shop at keen prices 6 days per week. Late night—Fri. 7-10pm.
TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 20p |BC109 11p [BC262A 15p !BFX29 26p |TIP4tA 67p
126 20p 1098 12p 287  20p 84 22p 42A 30p
127 20p 109C 13p 300 27p 83 22p |TiS43 35p
128 20p 117 18p* 301 26p {BFY50 17p [ZTX300 13p*
151  35p 142 22p 303 p 51 16p 302 18p*
153 35p 143  24p 338 16p* 52 18p 500 15p*
176  20p 14TA  8p* 557 9p* [BY164 40p 502 18p*
187  20p 1478 10p* |[BCY71 18p [MEO401 18p°|1N914 5p
188 20p 148 9p* 72 4p 0411 18p* | 1N4001 5p

.. R 1T 1 |

2

42, 143C 11p* 131 36p [MPF102 32p*| 4006 10p

MCH/PR 154  18p* 132 38p |OA47 8p 4148 5p

1578 12p* 139 54p* 90 Sp [2N2219  20p

AF116  24p 177 11p 155  75p* 91 4p 641 40p
17 24p 1788 18p [BF158  20p* 21 6p 29260 13p*

P
AUT13 1-50°| 184l 19p*| 194 10p*| 35 80p [ 3055 60p
BC107 1ip | 187 26p | 196 12p*| 44 30p | 3702 11p*
107A 12p | 212A 13p*| 197 12p*| 71 25p | 3703 10p*
108 10p | 212L 15p*| 199 15p*|ORP12 57p | 3704 13p*
CiL108  6p | 213B 12p*| 200 38p |TIP29A 47p*| 3705 10p*
BC108B 11p | 214 15p*| 338  34p 30A S6p*| 3707 12p*
108C 12p | 214L 17p*|BFW11 68p 31A 51p | 381 E_ 25p*
OIODES  |BRIDGES ~|RESISTORS 1ip* each “"E“R c's
S0V 3A 13p|100V 1A 24p|+ WATT E12 (5%)
15p|200V 1A 25p(1 ohm - 10m ohm LnssggosNLsousiGZ:'
18p(400V 1A 26p| ZENERS(400mw) BZX 83 NESSS 60p
400V 3A  2ip 3V, 3V3, 5V1, 5V6, 7V5,|SN78013ND
THYRISTORS V1,10V, 12V, 18V. 22V, SN76013N
60V 1A 20p 30V. AH aHZp each. |SNT6023N
80p TAG 1600 |LED Til 208/0-125 0-27| TBAB00
700V 1A 1-20 BT106 Red 20p 20p [TBA810S
400V 4A  SBp C106D1 G 29p 29p | TBA820
500V 6§A 1-25 BT109 Clips for above 1p. ZN414 1-35*

Post & Packing 25p per order. VAT please add to total * 12¢%, rest8%
ORCHARD ELECTRONICS

FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX18 0DE
Telephone 0491 35529,
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Test Foquipment

Multimetars

The Eagle range of multimeters
covers every possible need of the
electrical or electronic engineer.
They cost from about £6 to £58
(inc V.A.T.). There's at least one
which suits your job precisely.

We have a lot of other test equipment too.
Send the coupon and we'll send you our
complete catalogue.

> 7 r ' J & ¥ 2 B B B N 0} }
l Please send me details of all your test equipment.

| vame

I sooness

Eagle International, Precision Centre, Heather Park Drive,
Wembley HAO 15U Tel: (01)-302 8832

L-—_-—_-_ _—_-—J
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TDIM DISCO CONSOLE

Incorporating twin BSR MP80 type
turntables and Sonotone or Acos
Cartridgds with diamond styll.
Separate Vol. controls for each
turntable, Also MONITORING
FACILITIES, plus Treble and
Bass Controls. Separate input
for ‘mike’ with vol. control,

Black Vynide covered

Cabinet with Uid,

Or DEP, 21495 and

18 tortnightly pymts.

25-47 (Total £113-41) Carr. £1-50

TD2S STEREO VERSION

[ J carr.

£7-50

Terms: Dep. 240:00 and 12 monthiy
payents £15-80 (Total £227-20)

% ILLUMINATED P.U. ARMS

+ FULL BIZE B.8.R. Turntables

% SEPARATE MAINS 8WITCHEH
for L. & R. Turntables

+% NEON MAINS INDICATORS
for all three switches

% INPUTS (Each with its own
SLIDER Control) for Mie & Tape

1 % MASTER BASS, TREBLE and g;&%ﬁ,‘:ﬁ. £20 £125-00
Consisting of MOLUMERCONTROTS and 18 fortnlghtly  Carr. £2-00
(1) Twin T/table Console Ree. Mic. % FADE IN/FADE OUT SLIDER paymenta £8-71
with Pre-Amp and P.U. Cartridges UD150 Cardioid MIXER Controls for each T/table  (Total £140-78)

- (2) 100 + 100 watt Power Amplifier. £9-95 extra

(3) & (4) Pair 100 Watt Loudspeakers with system only

including 12” Units Console complete with lid

40W SYSTEM £99-95. 100W SYSTEM inc. Mic. & H’phones £169-95
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES.

TITAN 100W BASS BINS £99-95

High quality 15 high flux Bass Unit and J104 Horo
Tweeter in folded horn type euclosure to provide amazing
level of sound output. List price £144 Terms Dep. £1495
and 18 fortnightly payments £5-47 (Total £113-41) Carr. £3.

Send stamp for Free catalogue.

»
mscomuon TWIN TURNTABLE POWER CONSOLE  £119-95 | FANE HIGH POWER L'SPEAKERS =5
Twin Full size BSR turntables. Sonotons or Acs Carr. £2:50 o e B e e e
Cartridges with Diamond 8tyliv. Facilities as TD1 Console but with

POP 33T 12 33w £13-95 Dual cone. Full range.
*POP 50/2 12".50w £15-99 Dep for Pair £5-95 and
8 monthly pymts £3-81 (Total £36-43)

*POP 60 15” 60w £25-95 Dep £5°99 & 8 monthly
pymts £2-90 (Total £29-19)

*POP 100 18~ 100w £39-95 Dep £8 95 & 8 monthly
pymts £4-38 (Total £43-99)

TITAN GROUP/DISCO SPEAKERS
GUARANTEED List RSC Price

built-in 100 watt Power Ammplifier complete with lid. Terms:
Depogit £13-95 aml 18 fortnightly pyumts. £6-78 (Total £135-98)

STEREO VERSION £155 casr 23
or Deposit £25 and 18 forlaightly pymuts
£8-30 ('Tntal £174-40)

RSC PHANTOM 50 COMBO AMP. £59°95

Rating 80 watts. 3 inputs, 2 vol. controls—Bass, Treble Presence. Carr. £1:50 T12/35 12" 35w £15-00 £10-85
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape ete. Inc. High Flux 12" FOR 5§ T12/60A 127 60w  £21-00 £14-85
80w Spesker, Dep. £7-95 & 8 monthly payments £7-48 (Totul £67-79). YEARS ;}g%gﬂllﬁ"slooo\w gggg ﬁggg
e f .
POWER (SLAVE) AMPLIFIER 100 WATT s o fos s
T15/100 15”7 100w  £40-00 £28-85 Impelauce
VVWW Suitable for use with DISCO-Consoles. Also for FANE T18/100 18”7 100w £44-00 £20-95 B
Ml increasing output of lower-powered Amplifiers. ﬁ%’gﬁ ggggglld PAYMENTS o
Ter Dep. £9-00 and T A
payments oL £5.75 (Total £55.00) 9-95 | CRESCENDO | SioteTiom  (bar) £ho0 & 3. o2 amvne
ode] 2 A alr, * al ¥ .
= 200 Watt (100 4+ 100W) Model £69-95. carr. £1 SPEAKERS Model T12/100  (Each) £5-98 & 8 at £3-00  £29-09
TITAN TA/50A 50W AMPLIFIER Moiel TIS/I0  (Eachy 5498 & 2t £537 5001
odel 7 (Each) £4- & at 8 3
] et € ) p— p FULL RANGE | Model T15/100  (Each) £7-00 & 8 at £337  £33-96
Bolid_ state, 3 sep. qantr?lle(l inputs plus :lste\ k Model T18/100 (Each) £0-05 & 8 at £3:37 £36-91
co:trol..tlﬁa,ss & Trebie bLotmm]F‘ Z:\-:mle < ezgn(; AVAILABLE
cab, wil corner protectives. I8l price
Terms: Dep. £8 & 12 mthly pymts CABINETS FOR ABOVE SPKRS 5
Bl £4 (Tot. 257) £49.9s AT ALL Heavy duty. B%auti!\tl;y 1‘1]nlshled tFnlgtiMd £ Ig 35
in black Vynide wi ynair fronts ed protective
TlTAN TA’SOA WITH 70W TW|N SPEAKER UN!T BRANCHES corner pieces. Various sizes and cut-outs.
Vynide covered. Fitted pro(ecﬁ\'(' corner pieces. Tertns:
pep. 11 & 3 manly w707 (o Hovon 689-95 [TTTITAN H.F. UNITS | HI-POWER TWEETER
rr. £2-5¢ N .
TITAN TAS0A with |00W TWIN SPEAKER UNIT £9 midy Non eleo. et available 855
For all purposes inc. Basg Cuitur. Terms: Dep. £14-50 & 4 50 Rating 50 Watt 6.95
18 fortnightly pymts £5:15 (Tot. £107-20) Carr. £2:50 lmp8Q

RSC TRANSFORMERS, L.F. CHOKES 5ULLY, GUARANTEED. [mpres.

and Interleaved where necessary.

‘SOUND TO LITE’

purating 1 pair of Highly Sensi-

MIDGET CLAMPED TYPE 200-250v 50 K Jue
260v. 80m. 8:3¢ 20, v zu-n AUTO (STEP UP/STEP DOWN) | (jve Horns. Frequency range 35 kHz to | SYSTEM PULSAR
260-0-250v. 80|.\A 8-3v. 2u. 1-85 TRANSFORMERS 0-110/120v 200- | 15kHz. Rating 70/100 watts. For 8 or Hpecial price £|06 95 Dep. £14:93 and
STD. UPRIGHT MOUNTING OR DRoP-'mRo 230-250v. 80w. 42:90; 130w £520; | 15Q. Or Dep. £595 & 8 monthly | (P208 PO o 18 tortnightly
280-0-260¢. 100mA 63 da. 0-B-6:3v. da. 4485 | 250w £8:37: 500w £9.84. payments £3-38 £27‘95 payte. £5-98
800-0-300v. 130mA 6-3v. 4a. C.T. 63 (Total £32-99). Super 8L Unit. 1000 watt (Total £121-69).

la. for Mullard 510 Amplie £5-20 OUTPUT TRANSFORMERS per channel. Manual override buttons, 2
350-0-380v. 100m4 6-3v. da. 0-5-6.3v. 3u. 2488 | porioic 5000 or 7000 40 3 O £1.12: 50 WATT | spotbunks with 6 bulka (3 sep. colours) 5 yd.
850-0-350v. 160mA 6-3v. 4n. 0- -6-3r. 3a. £5:20 re ’ £ i and 10 yd. leads, fitted plugs. Units sold sep.
425-0-426v. 200mA 6-3v. 4a. C.T. 6v. 3n. #9-85 | Push Pull 8w EL84 tn 3 or i5Q # H.F. HORNS : :

200mA 6-3v. 4a. 6:3v. 48, Ov, 3n. 21000 | £1:68; 12w 6V6 to 3 or 15 £2-61: ' Tmp. 8Q Range | FAL SOUND-TO-LITE UNIT £21.60

4500-450v. 250mA 6-3v. 4a. C.T. 5v. 3a. 81045 | 12w 6V6 to 3, 8 or 15K 278 25 Hzto15 KHz | 3. 4
250-0-280v. 70maA 6-3v. 2a. 0-5-6-3v. 2a. £2-60 EIXN 'm ;; or15Q |~): 52.31 .i(zjlz:. Exceptionally 3-WAY SPOT BANK Exe. Buibs £16.20
200-0-260v. 100mA 63v. 885, #8290 |y S0 Sl 510 ete, 24.35; sensitive. | COMPLETE SYSTEM £55

-0-250v. -3v. 2a. 6:3v. 1a. q At 9 Complete wi . by
850-0-360v. 80mA 6.3y o 05CIv. Ta. 28380 lﬂwé sect. wound 6L, KT et Fane HPX? 3 ::CQI:I::;“:. and b:;7 Y]

300v. 100mA 6:3v. 4a. 0-5-6-3v. 32. 2488 to lo 15Q E3-71: 20w. sect. Crossover "N LE rom o
FIEAMENT OR TRANSISTOR POWER PACK wonnd EL34. 615, KT66 ete. to 3 .
12v. 1a. 8110, 6:3v. 1:5a 81-08, 6-3v.2a. 81-10. | ue15Q) gaag. 995 | ECHO CHAMBERS from £49-95
6-3v. 3a£1-70, 6-3v. 6a. £2-80, 12v. 3a. or 24v. 1-6a. °
4260 0-0-187. 143 $556,012.90-45v: 20 8839 | 1%, cmoxes 1s0ua, 7100, | INTEREST REFUNDED | COLUMN SPEAKERS from £29-95
CHARGER TRANSPORMERS 0-9-15v, 114. 42 03 o ' 5 GROUP/DISCO SPKRS in CABS
2.3 2220 8a. £2.3%; ba. £284. 6. £310: | 2009 £1:28; 100mA. 10H, 2002 | ON CREDIT PURCHASES f £1195
-48. £1-10: 80inA, 10H. 400 41p. SETTLED IN 3 MONTHS rom

New Branches at YORK

= S

Barclaycard
and Access
accepted

MAIL ORDERS & EXPORT EXQUIRIES TO:—
AUDIO HOUSE, HEXCONXER LANB, LEEDS, 13.
Tel: 0532 577631.

MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0.W.0. or 0.0.D. No 0.0.D. under 81.
POSTAGE 40p PER ORDER OR A8 QUOTED.
PLEASE SEND STAMP FOR FREE CATALOGUE.
NEWCABTLE UPON TYNE 24 Newgats Shopplnu
Centre, 59 Grainger St. (Cloeed Wod) 21480
NOTTINGHAM 18/19A Market Stre
PRESTON Closed Thun) T
41 Friargate Walk, St. Georges Shoppg Prec.
SHEFFIELD 13 Exchange Street (Castle Mkt. Blde.)
STOCK PORT {Closed Thurs.). Tel. 20710
8 Little Underbank (Closed Thurs.), Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70873

YORK s cuurch sT. (S0i5?) Tel. 34355
547

All items subject to availability.
Prices correct at 13.9.76 B. & O.E.
EDINBURGH 101 Lothlan Rd. {Cl. Wed.). Toll 229 8501

CARLISLE, DEWSBURY
LIVERPOOL PRESTON GLASGOW 328 Argyle St. (ClI'd Tu

OPEN ALL DAY SATURDAYS (5 Day Waeek) HULL 7 Whitefriargate (C . T
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 LEICESTER 32 High Street (Cloaed Thurl.) Tol 56420
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 LEEDS 5-7 County (Mecca) Arcade, Briggat
BIRMINGHAM 30/31_Great Westorn Arcade. {Closed Wed.). Tel. 458252

Tel. 021-238 1278 (Closed Wed.). LIVERPOOL 35 Duw!on 8 Wa St.John's Shop-

CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 ping Centre Tel: 708 9380 (Cl. Wed.).
COVENTRY 17 Shelton Sq., The Precinct.Tel. 25083 LONDON 238 Edgware Road, W.2, (Clo.?_od Thuv;,z)
1. 723 1629

DERBY 07 St. Peter's Stroet. (Cloud Wod) Tel. 41381
DARLINGTON 19 Nort an(o (Cl. Wed.). Tel. 68043 MANCHESTER 80A Oldham Street (Closed Wed.).
. 238 2778

DEWSBURY 9/11 K y (Closed Tues )s Tel. 468058 Tel
DONCASTER 3 QU""IG!“. Waterdale Centre. M:gIDLE"S‘szO)UGH 103 Linthorpe Rd. Tel. 210585
osed We

(Closed Thurs). Tei. 63069

Practical Wireless, Noveniber 1976



ECC8071-40 [EMe7 110| Pocss 47| PYsoo -40|uU2s1 1.00{aci68 44 | BFISS 47
BENTLEY A ECFS0 .50 [EMM803  |POCSS 61| PY801 40|US01 -B5| AC176 -84 | BFYso 86
ECF82 B0 250 | POCSY 49 | PZ30  -50| U403 90| AC177 -38 | BFY51 -23
ECF88 80 |[EY5l -45|PCCI89 68|QQV0s/10 |U404 76| ACY17 -30 | BFY5s2 -83
. ECH21 $:00 [EY81 -45|PCFs0 -60 -00 1 US01  -80[ ACY18 BY100 81
CH35 1.60 [EYSS -00 | PCF82 -45|QB895/10  (U4020 75| ACY19 <83 | BY1l4 81
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX | ECH( 71 E;g;ﬁ 180\ PP T0) /1-00 Ve 85/ACTZ0 31 | BY1ls 18
S . 1 : 86 150/15 P4l 90| ACY21 23 | BY127 -
Al prices inclusive of V.A.T. at 12§% Talephone 6743 mgg go EYSB g‘ mm}.% avoor 1.80 31“05 1.& ACy2e 18 | BYZ10 310
’ Y91 50 01 06/20 Ul1l 1-00| ACY28 -1 | BYZII -30
OBz _ -40|6BSG  -36|6K7G  -35/13BH7 -55!30PL1S 1.00/DCS0 70 i
024  65|6BA6 -40|6K8G  -50[12BY7 -65|30PL14129 DFS1  -30 EZ40 82| POFS01 -40 VU120 100| AD140 42 | BY212 30
0ze BB oA aeloKaGT 65|17E1  2.60[30PL15 100|DFes g0 | ECLEZ -40/Kz4l 62| FOR R19 75| VU133 1.00| AD149 -58 | BYZ1S -80
Tas D eBCE KO R asGT 40|3845  78|DE4o 70 |ECLSS 78|EzS0 33| PCREs 58| TH2S3 100) Widr 78| ADISL 83 | FBY11A B0
1ADGT 88 GBES 40| 0L i BS0|1a70T 703505  s0|DK92 100 |ECLS¢ 85|zl 38\ PCHO00 | TP3630 100} Wiz 1-20| AD162 53 | FEY41A -28
e LIETD  die LT e o8|Dxss 70 |ECL8Z -70|GYoor -85 100 | UABCSO -45 | X41  1.00| AF11¢ 20 | OA9 14
IBI0T B8 gy A e 8o|1a57GT 40| 35L6GT 80|DLss 80 | ECL8S GZ32 60 |PCL82 -40 | UAF42 -70|X66 160| AF1i5 -18 | OA4Z 18
£5{6BQ7A -80|6L10 20011 S lawe  Ss|pMro o |EF23 100|0Z33 180 49 | UBC41 -50(Z760 85| AF117 23 | OA70 18
INGGT -78|6BR7 1-00[6LD20 -80|12Q7GT -B0|S5 '80|DM7) 175 |EF40  78/GZ34 76 poLed 48| URCEL 38 AFIZ1 -85 | 0A78 18
NG B R 1 okraT 70|12 e naar 90| DYs7/6 -85 | EF4 23 0|PCL88 -49 AFI24 30 | OAT9 11
IR &0 T o|ianc, Sa|3szsaT .@o|DYs0s .48 |EF43 90 |HABCS) .80 80 |UBF89 -39 | & Diodes | AF125 20 : OAS1 11
I8¢ d0jemer 17010070 B0 LIGT B8O Bo|Bsocc 280 |EFTS 175|HLSDD | PENS 100 UBL21 90 IN4T4d 16| AFI2e 21| OASS 11
v 6BWs 100\6Q70T 80/ 18K7 29\ 48 o8| ok s.00 | EFS0 PEN45 1.00 UC92  -50 | 2N404 21| AFI80 -56 | OAD0 14
; Dgl 55 ggx :g 8R7 0|128Q7 -80{50B5 06| ESOF 280 EF83 185|HL4IDD |PEN4SDD UCC84 -90|2N966 61| AF186 -84 | OA91 11
bz B8jenze 900818 T3 10007 98|socs  7o|msscc 10 |EFSS d 100 UCCS5 -45|2N1756 58| BALIS 16 | OA95 11
2GKEINETS LR e 70 |EF86 48 [HLezDD | PEN4s UCF80 -80|2N2147 99| BAll6 21 | OCd4
ax2 6Coc  -60|68CTOT 76 HYT 78 g0/ Baaor 115 |EFss a2 100 | PEN453DD |UCH21 8-00 | 2N2207 26| BA129 14 | 0C45 13
A BSlecs 4810807 B8l o%as Lo8|soRms 85| E1820C EFB1 50 |HN309 1-70 .00 |UCH42 71 | 2N2369 -16 BA130 -13 | OC46 18
lojeco oo SBHT 88| IoAes o oslSorioT .00 |EF92 50 |HVR2 100| PENDD- |UCHSI -45|2N3053 -88|BALsS -18 | 0C70 14
304 . BlecnsA B0 o es|ion1 .00 1.00| E188CC EF97 90 [HVR2A 4020 1.00 |UCL82 -46 | 3N3121 8.90| BCi07 14 { OCT1 18
Q! 70(6CDAG 1.88|SKTOT 88 1K1 400 . 108 o.50 | EF98 90 100 | PFL200 -70 | UCL83 -57 | 2N3708 -23| BC108 -14 | 0C72 18
8¢ Ablecosa 9088Q1  60)20D)  THEAT  Tlmines o EFISS 88|KTal 100 PLSS 60 | URAI 70|aNs0p 23/ Bols 14 | 0C74
‘ BOLs 78Oy OG  B8|%ls 130|50A0 300/ EAD0 .40 |EFise 36IKTG6 300 PLIS 60| UF4 80| AA119 18(BC113 30 | 0075 13
dcBs  s\ectea 9609eST BRI 1 00(150Bs 100|EA7e 130 | EFSNS 175 |kTs1 g00|PL81 -49|UFS0 -40]|AAl20 -18|BC11s 18 | 0C76 18
SBAGY 1-00 010X |l IO o leo|EABcso 40| EHSO 48 |kres g7s|PLSIA 83 UFSs 80)AAl% I8|BCIle 30\ OCT7 a8
(3 -80|6D3 .75|7B8 80|o0ps 84807 110{BACo1 -85 | BL82 ‘80 [xTwe) 182 37 UF89 -45]| AAZ13 -21|BCl118 -28 | OC78 18
Ui S0loDE; gol7B7  s0loops 1goji6zs o0 EAFe 70| FISL 00 wea ™| PL84 $5|ULss ‘@9l aciis 30|BoTis o8| Ocar. 13
4 d g i 80| EAF801 75 -00 | K TW62 - d d
SYIGT 86\6DT5A 85 BT poo|BAsc 70 e 10 EBad - 30 |ELST 300 150 | PL504/500 | UMBO 60 | ACI28 -14| BCY3S 23 | OC8ID 18
5%4G 48|86 1-00|7Y ‘80|25ysG -80|6057 1.00|EB9L 17 | BL4l 67 |[KTW63 8| Uy4l  50|ACLZT 20\ BOYS4 88 ) OCs3 13
Szior -38cFi 80(724  80lzec .50|e0a0 1.opEBCAL -75 | EL8L 6B 120 | PL305 1-88 | U85 AC128 23| BCYSS -£8 | 0C82D -13
Glools 70| eFeG ‘80/8D2 50 25|e067 100 EBC81 -45 | EL83 70 [MHLDS6 PL808 1-00 | 10 AC132 -83| BF158 -21 0(583 23
ohsG. 140laF13  90|9D7  70|o5zec 80|7198 .60|EBFS0 -40 | LS4  -34 99| PLY0S 186| U1g/14 118 ACIDS -30) BELCS 80 | OGS4, 88
6ACT -5 6Fl4 -90[1002  70/28D7 2009002 .55 EBFE3 :6 gi‘sg gg }‘;‘{“ 1':3 g‘”p/z 1-23 3;: k2 ﬁCigg gao gs}gg ﬁ 8(}0%2: g
: ] . i 45|EBFs0 -840 - - d - :
Hh g Ghes wo TBE BISTLEES G e N8 4408 Rtk W80 d
GAH6 70 6 O LOE BT 00ls AN 0| ECsn 84 | ELOO6 120PC36 62| PYs1 40{Uss 175 ACl66 30| Bisl 47 85
AT J06xs¢ 80lloFls 68|3001s 100|AL80 1g0|BCBS -84 (EMS0 38 \Poss 63| Pyss 40| U3 170, MATHED TRANHISTOR SETS:—
6AKS -45(6F26 1-00]10LD11 -75|30F5 .70/ ARP3 -60|EC92 -86 B ¥ LP16 (AC113. AC184. AC1567. AA120) -01p
A A lorae M2aIl0BIY! 30|30rti 1.07|ATP4  S0|ECCIS g00 (EM83 -80\PCOT 39| PYES & -0 )UdS 120 per pack.1/0CHLD & 3/0C81, S0y,
A oo TbioEl siolorra 197|Az1  -B0|ECCSs 00| EMB4 4B |PC900 40| PYS00A |US) - 80)1/0c44 & 3/0C4s, -§0p. 1/0CSID. &
eANG" 70|6G6G 60 12A6 .88|SOFL13 .70|AZ31 -60| ECC40 9o | EM80 180 PCC4 39 100 | U101 -50{5,0082 -58p. Set of 3/0C83 -76p.
e e ——— . 1
4 124D6  -80/30L15 - 75 q
A o|oaET 36 12ADe 80 30Ll7 70|BL6s 800|ECCE3 - | SPecisl offer of EFSO ralves. D e
6AT6  -50|6HEGT -30 12AT6 -45 30P4MR -08|CL33 1-76(ECO84 -85 { All goods are unused, tested, and guaranteed. Despatch charges:—%ip on all orders below £10 in
:ﬁgg -40 BJgGT -50 }2:3: -50.30P12 74 gl? 1-00 m“m& -89 | value. Orders over £10 post free. Orders d tched same day as d. Any parce} insured against
HRA a 8J o g lgBAG g 30501:/‘ 90D Aal'ﬁl ;2 ECO88 ﬁ damage in transit for 5p per parcel extra. Terms of business available on request. Many others In
6AX4 78 g%BA Wll?BEG 55 30PL1 1-00/DAF96 -80! ECC189 .80 stock t00 numerous to list, Please enclose B.A.E. for reply to any correspondence.

CALLTD PO

JIL

| SOLDERING IRONS (ANTEX)

l 60p Stereo 8 Cartridge __O'y value — they fit most tape players
£1.25 Stereo Cassette | Oy | Data sheets on full range

{ enclese chieque/P O n full payment for Qty. marked above + 15p P & P per order
NAME

ADDRESS

Money back if not satisfied

| ERONERIE

LMONOLITH ELECTRONICS LTD., 5/7 Church St., Crewkerne, Som.
T Y e e B e e e e s e

Stereo pre-amp for 25W. P.B.
selector £15-35

STEREO FM TUNER De:(;der,

P.B. selector 2-70
POWER SUPPLIES for 5W,
low £1:50
TRANSFORMERS for 5W, loW
£2-95

POWER SUPPLIES for 25W £3-55
TRANSFORMERS for 25W £3-35

AMPLIFIERS I5W ‘C’ Minijature Irons £3-30

i £3:13 | 15W ‘CCN’ Low leakage Irons £3-50

W RMS £4-60 | !8W ‘G Miniature irons £3-50

I5W RMS £14-75 | 25W 'X25° Low leakage Irons £1-25

125W RMS £17-40 | ‘SKI” Soldering Kits £5-20

S T 2 PRE-AMPLIFIERS ‘EMLX‘ 12y léits £4:10
Microphone pre-amplifiers £2-75 lements. 'C" £1-50 ‘CCN’ £1-85

4 50p Mona Cassette L0l to e o ANEBY Fantactic Stereo pre-amp for SW, 10W £7-50 ‘G £1.85 X25" £1-60

Bits. 3/32*%, 1/8%, 3/16*—each £0-50
{N.B. State Type of Iron)

‘ST3' Stands-for all modeis £1-50
SOLDER in handy dispenser £0-45

WIRE STRIPPER & CUTTER
£0-85

WELLER Dual Heat Gun
(Spotlight, Pistol Trigger)
WELLER Dual Heat Gun Kit

£10-55

£7-75

This 144 page catalogue—Electrovalue Catalogue No. 8
(Issue 2, up-dated) offers items from advanced opto-electronic
components to humble (but essential) washers. Many things
listed are very difficult to obtain elsewhere. The Company’s
own computer is programmed to expedite delivery and
maintain customer satisfaction. Attractive discounts are
allowed on many purchases; Access and Barclaycard orders
are accepted.

40p

POST PAID
inc 40p Refund
Youcher

on all C.W.0. mail orders in UK. over
ah FREE POSTAGE £2-00 list value (excluding V.A.T.) If under.
add 15p handling charge.

All communicztions to Dept. PW/10

28 8T, JUDES ROAD, ENGLEFIELD GRERY, EGHAM, SURREY
TWE0 0HB. Tel Exham 3603, Telex 264475 8hop 9-5.30, 9-1 pm Bats
NORTHERN BRANCH: 980 Lane, B M

M15 1XA. Tel: (361) 432 4845. Hhop 9-5.30pm, 1 pm Bats.

ELECTROVALUE LTD
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BIIPM * Order yours NOW!

00” 1977 ILLUSTRATED CATALOGUE

The most comprehensive range of products and technical information ever, including OVER 800
ADDITIONS to our list of Semiconductors and Electronic Components. Fully illustrated and
designed to be updated as we increase our range. This is A MUST FOR ALL: Order NOW—
every copy carries a Special Discount Order Form.

DE 74 144 Paoas

I-PAK . <ansisTORS)

ND NEW FULLY GUARANTEED

I EQUIVALENT.

Vebo 100V. Vceo 80V, IC 15A,
replacement for 2N3055, BDY11 . =

1-24 -
* 58 *48 3
)

TO8 SiM. TO 2N708 8 BSY27,28/88
All usabls devices. No open and

AVAILABLE IN PNP similer to B 1
33 NaLENEL o 2h | sF117 “
200, oM. 80 for 81,100 for *61-88. 1 J BF118 n
When ordering pissse state NPN of 3 | BF119 n
! | BF1S2 -84
BF153 - 48
WORLD SCOOP! | Bhi
bl BF158 B,
BF158 .3
BF187 -98
l B:‘:: 0':
APPROX. 200 Rl
Assorted fali-out integrated circu ’";J ',: ‘
Loglc, 74 series, Linear, Audi BF:7= n BSYDSA *9-
Many coded devices but some u: B:‘ .31 BUIOS *1-
to Identify. k B :? 3
OUR SPECIAL PRI Ha U
BF19S 1
BF198 -2
P&P o
1F1 .
F199 12 48
Postage and Paching add 28p u 'fm”., g X
otherwise shown. Add estra ‘259 “ X
alrmail. Minimum order £1 282 - 58 X
263 L3 .
° 270 *9-36 :
m ] -]
' 7 8 o
] 7 k] 82
3015F Minitron 7 Segment Indicator £1 1 y e ::3
L.E.D. DISPLAYS i e
DLM7 Common anode 0-3° 83p. DLIAT x| oo
ommon anode 0-8” £1'79. DL Doub) 08
isplay, common anode 0-5° £2 90 LY *9:18
L.E.D.'s ON B ol
-1 N 13 26
Avaliabie In 0-128" and 0-1° dia lanses ‘938
RED 10p. GREEN 17p, YELLOW 17p. P
+ < 4
PP i

*x  P¥Sers

PN P
BI-PAK STILL LOWEST IN PRICE. FULL SP A
FAMOUS MANUFACTURES WOFSED f Please add 1249,
Type 1 25 100+ | Type 1 25 100+ Type 1 25 ‘00+ P to ri(!s marked’.
7 000 000 008 | M8 030 0TS 976 | 74122 038 048 948 p ’
7401 e1e o0 002 7450 12 011 010 74123 53 956 0-54|JUMBO SEMICONDUCTOR PAK q dd 8°
7402 011 010 008 45 012 011 010 74141 86 058 ¢ 56[Transistors-Germ. and Silicon. . Remainder a /o
7403 011 910 -9 7453 012 o141 o190 74145 ‘90 9-94 0 92|Rectifiers-Diodes.  Triacs-Thyristors-1.C.’s snd
7404 013 012 011 | 7454 012 011 010 74150 ‘30 £1:25 £1-20 [Zeners. ALL NEW AINQ‘(;? ED.
7405 013 012 011 | 7460 912 011 o190 74151 6 974 ¢ 72{Approx. 100 pleces only 135
7408 0-25 024 023 | 7470 0-25 924 023 | 74153 IRE l\CHUIUlUI)
W 4B e e un o enoen on | res el sona
7408 015 014 043 | 74 028 024 0 741 80 078 078 q
7408 015 014 013 | 7474 027 025 023 | 74155 0.00 .70 978 R el T
10 900 000 008 | 7475 048 046 944 | TH1ST 095 993 o.M T tequb. to MVRSV) £1-28
;::12 2: :g :;} | ;:;g :;: :i: ::: m:“’ : :: :: FULL RANGE IN STOCK, 2-33 Volts LA.7812/L130 12V
H ¥ HHH K = i K ARSI t .
7413 2 028 025 | 7481 £102100 008 | 74182 £100 009 99| OV XTUD -~ LT LD {equlv. 10 MVR12V) £1:23
7418 028 027 020 | 7482 083 681 ¢-T9 | 74183 £1-60 998 696
T 628 027 026 | 7483 098 690 004 | 74184 £1-25£1-20 €118
7420 012 011 010 | 7484 090 938 086 | 74185 £1.25£1 20 £118
7422 028 027 026 | 7485 £1-25£1 M E1-13 | 74186 QWEl e
7423 0-30 020 028 | 7486 032 930 029 | 74174 £100 095 03
7425 0:30 028 028 | 7480 £2-00£200£2-78 | 74175 695 993 o.M
7426 930 020 26 | 7400 037 935 933 | 74178 £1-16 £1-11 £1 08
427 930 8 2| 7400 080 050 658 | T4MT  £1-16 £1-11 £1-06
Mmoo ea M oen um 0@ s e 74180 £1-16£111 €108
7430 92 e 7493 43 02 ¢4 74181 £2-00 £1-99 £1-80
meogmiman i fRehin | hm GRARSE P.O. BOX6, WARE - HERTS
FRERT 4 70 088 o 7 £1-07 £1-62£1-
MM e oen T SG rw s | B RR R SHOP 18, BALDOCKST, WARE, HERTS.
a a 3 4 ° 4191 £1-50 £1-45 £1- .
7440 912 011 910 | 74104 040 038 038 | 74192 £1.15 £1.16 £1 o4 AT OPEN 9to 5.30 Mon/Sat. Tel: 61593
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Capacitive discharge
electronic ignition kit

Smoother running

Instant all-weather starting
Continual peak performance
Longér coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely
eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. it will perform equally well with
new, old, or even badly pitted points and is not dependent upon the
dwell time of the contact break ers for recharging the system. Sparkrite
incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from ""Sparkrite’ ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a security devnce inctudes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM limiting control for dashboard mounting

(fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service
‘phone (0922) 33008

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

Electronics Design Associates, Dept., Pw, 11

Name
Address ..

| enciose cheaue/PO’s

for£

Cheque No.

S
Mk. 2 DIY Ass. Kit @ £11.80 a7V Regig.

Mk. 2 Ready Buift Negative Earth @ £14.97

Mk. 2 Ready Bullt Positive Earth @ £14.97

ignition Changeover switches @ £4.30 —
Send SAE if brochure
only required.

A.P.M. Limit systems in above units @ £2.42

82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 .

The easiest, fastest way of
constructing your electronic

circuits. 0.1 x 0.1” or 0.15" x
0.15" Matnx 15 sizes.

VERD (111

New catalogue available {price 10p + S.A.€. at least 7"’ x 9”')
Vero Electronics Limited, Retail Dept.,

Industrial Estate, Chandler’s Ford, Hants. SO5 3ZR
Telephone: Chandler’s Ford 2956 (STD 04215)

/
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J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF

Telephone: 20767

20 SILICON PHOTO TRANSISTORS AND PHOTO

DARLINGTONS Untested for £1.

GERMANIUM TRANSISTORS AC [4IK, AC 142K, AC |53K,

AC 176K, AC 187K, AC 188K, All at 20p each.

SILICON SOLAR CELLS ‘5 Volt 5mA, @ 35p, '5 Voit 50mA @

50p, -5 Volt 100mA @ 60p, -5 Volt 500mA @ £2-2

ST C CRYSTAL FILTERS 10-7MHz B.W. 6KHz @ £4.

STC 12 VOLT DOUBLE POLE CHANGE OVER RELAYS @

50p

MULTI-TURN CERMET 20 TURN TRIMPOTS 10, 20, 50, 100,

200, 500 ohms, 1K, 2K, 5K, 10K, 20K, 50K, 100K, 200K, 500K, | Meg,

2 Meg. All at ]0p each

MULTI-TURN WIRE WOUND 20 TURN TRIMPOTS 10, 20,

50, 100, 200, 500 ohm, 1K, 2K, 5K, 10K, 20K, Ali at 20p each.

20 ASSORTED TUNING VARACTOR DIODES Untested @ 45p

NEW BOOKS "Constructing Simple Short Wave Receivers” @

60p, “Building Simple Transistor Test Gear” @ 75p.

50 ASSORTED TRANSISTOR ELECTROLYTICS @ §

PLASTIIC POWER TRANSISTORS MP 8112 NPN @ I5p MP 8512

PNP @ 15

HIGH CAPACITY TUNING VARACTOR DIODES 180 to

300pf, Untested 3 for 30p

VHF DUAL GATE MOS FET Like 40673 @ 33p, 4 for £1-10.

OP- AP_;1PS 8 Lead Round with circuit for Audio Pre-Amp. Untested

5 for

COMPRESSION TRIMMERS 10pf, 30pf, 50pf, 150pf, 750pf, 1000pf.

Ali ép each.

MULLARD SEMI AIR-SPACED TRIMMERS 5 to 60pf at 8p each.

1.C’s Like TAA 570 Untested with data @ 5 for

TIEXCAS PNP DARLINGTON POWER TRANSISTORS TIP
7. @ 35p.

SPECIAL OFFER OF RESISTORS 5% CARBON FILM ¢, &, §

watt assorted. 20 different odd values in Lots of 200 @ 80p.

JACKSON [0pf TUNING CAPACITOR C802 @ 75p

60 ASSORTED WIRE WOUND RESISTORS | to IO ‘Watt for

57p.

200 TUBULAR CERAMICS Assorted @ 57p

TEXAS 800 PIV 2 Amp PLASTIC TO3 NPN TRANSISTORS
50p each. 3 for £1-10.

Please add 20p post and packing on U.K. orders under £2.

Practical Wireless, November 1976




000060 TECHNOLOGICAL

00000 FRECISION PRODUCTS

CBM range of Quality TEXAS
snap @ el The ZYCON N_Electronic Watches | etttz
L.C.D. ‘

@ Full trig and log L E D All trig and log
KLC3

functions @ Sa. root functions.
® Reclprocals — Hyperbollc. X to the
Yx, X' 7 @ ; 5 t of Y. R
o L.C.D. Constant dlsplly § 5-Functlions. Shows Hrs, Min foot o L]
Shows Hrs, Mins Secs, Mth & Date, 4-Yr
pulsating secs. Chrome

Reglster exchange and degree,
@ Memory plus calendar. Beautifully Factorial, Memory
finish with Stainless finlshed with S/steel back

.\

@ Store recall otc.

@ Slgn change Steel back and FREE & FREE Leatherette (R) £29-95
& Algebralc logle. " AdJustable S/Steal Strap. £18-47
£11-70* bracelet, £22-68 Including
[ harger
4148R—10-dIglts, 2 exponents, Full lo KEDS s
and trig .u,,&.:,.., xnn Reclprocal, -n—° KLCS g A fantastic 6-Functions— SRS1A—As above but with 3 Indepen
X root ole. Polar reclanoulnhr co- 5-F'un<':ltlona. Sho;/s “rt. '&"ns m':"g“'l‘n‘ysg?cy‘s"“"‘:s& dent memorles, Linear regression.
ordinates, 2-stora memory. Recharge- || pulsating secs. Press button  ,~ ¥°Y 0 B . y g b
able. Mean and Standard deviation. ¢ once for ?Mh & Date. Twice /77 Date. Day of week In - l'\‘llaan Vnrlln:e s“nd."{ deviation
R) £28-50 for Secs readout. Auto-set 7 ) letters. Slngle button. r generay
(R) back to timel Plus ‘Nite Auto-hold & Fade-out.  J “a | tlon + 20 baslc conversions and thelr
SR4190R. 10-diglt, 2 Exp, 90 function | Ljte’ for viewing In dark, % 4 Yr calondar. Case In Inverse. Rechargeable. (R) £43-90
pre-programmed, metric conversions. || Stylish Chrome finlsh. .; Heavy Rhodlum on Brass L
Extra functions to the 4148R:—Perms S/steal back. FREE matching:f; ¢ + S/steel back. FREE ! Including rechargert
and comblnations. Gamma. Polssonand || S/gtee| bracelet. £32-68 matching S/steel
Binomlal distributions, factorlal, com- adjustable bracelet, . SR586—100 step
ples numbers, hyperbollc lunctlom, £27-33 programmable.
10-digit, 2 Exp.

10 Independent
memories, all log
trig and statistical
tunctions. Can be
programmed for
mathematics,

I'I(r;)enr regression and Integration of Y= g\liﬁ‘ss MADERS
£ ;9 . —0)
95 S/steel throughout.
SR1800—Similar to the 4148R. Green | Constant disp., shows
display. Battery operated.  £49-40* J Hrs, Mins, pulsating
Secs. Single Command
Button—Press once for

KEDS PLUS

Month & Day of the Week
in Letters! Shows Hrs,

Mins, Secs, Date, Mth &
Duts. Day ol Waeek, Auto
4-Yr calendar, A.M./P.M

Mth & Date, twice for S slectronic
Sl NCLAI R Mins & Secs. Auto-reset D, f‘:g"{'gf::ﬁ;g::u"(: the englneering,
back to time. ‘Nite-Lite'. o8 watches at this price statistical,
CAMBRIDGE . FREE matching S/sﬂeel Accurate to within a few financlal and
SCIENT!RIC bracelet. secs a year. FInished In navigation.
s-diglt @ 2 Exp ® 4 Satln Stalniess Steel wit £64-90 (R)
C&CEkey @ sin @ Or in Heavy Gold Plate FREE matching Steel SRS2-224 programme steps. 20 Inde-

?:r:czasn.:dn{::m s oGn I'.;‘.’olld S/steel with bracelet.

Rttt < SO old Plated bracelet. £41 - 31 £34:62 ONLY

t.hea)é“?o:a:ur‘:u::w ANz All come In FREE Pnunh(lon Box.

b O A ycon watches carry our ‘NO E'f Year G
memory excha?ue

@ memory cance

@ EE exponent Nov Us

@ change notatlon 4525—38-digit, 2 Exp. NEW 4840. 10-dlglt, 2 Exponent. 54

pendent memorles. @ level parenthesis.
Card programmable. Supplied with
20 blank magnetic cards and programme
manual. FREE any one of the following
pre-programme manuals: 1. Statistice.
2. Electrical Englneering. 3. Math-
ematics. 4. Finance. Each worth £28.

£208-33 (R)

® PLUS a degree 100 ste
p programmable. functions. 4-level Roll Stack. 3 fully
gﬁl‘_’Y" switch. £10-54 :!I.P.'N.gall loo).(&Y addressable memorles. Logs, Trigs, THE ROCKWELL
71Q Tun: ons,

() 5
Stat & hetrle Conver- () £47-10 | sTAINLESS sTEEL 24K

OXFORD
24K—Stalnless-

300— Exchan xpon.
Larger version ol above. o poeexponant

£12-49*

key, change sign, 4800—S; but

memory, 4 roll stack, Algebra I1C. (R) £47-10 | steel Stimliine.

skip, delete, accesadle 4513—100-step programmable version. Green dlsplay.

DECIMO addltlonal programmes (R *f0 | Beautitul

withln the 100 step. leatherette wallet
VATMAN— (R) £39-55 6010—Metric £17-80* | to hold pen.
SCIENTIFIC 4520—Non-programmable €20—Financler. £16-65% | ooioPac A
Large green display, version of the 4525 Inci. 8025—Rechargeable. Financler 100-step | (all Included).
&-digits, 2 exponants, '“ﬁ"‘ + x3 ?(;L & Rad. programmable. (R) £39-50 | Full memory.
o o0 functions e $430—Statisticlan. £16-50% | dicbuttons.

109, 4510—$8-dlgits. 3 level stack. All trlg and

1 . log tunctl . . $033—100-step programmable Statistl- Rechargeable.
:;gh::::w“‘ Memory etc. £13-50* clan. Rechargeable. (R) £39-50 4 Including recharget
Memory, 7T,

Reclprocal. X? etc.
Single Function
keyboard. 20 hr ’Fx 2:—Full tgr andflog
battery life. unctions. 8-digit
m 50 mantissa or 8-diglt
SUPER-VATMAN—SImilar to above § mantissa and 2-dlglt
but with lull-luncuon memory. X* § exponents, 10°® to
Reclosical. 7. 4/ £11:50 10—%*_ Bright green
display, Full sin,
cos, tan, Inverse
sin, Inverse cos,

ROCKWELL |l eox

DECIMO DIGITAL CLOCK/RADI
£32-95 OUR PRICE LARGE DIGITAL READOUT

incl. VAT plus £1 odp

This Is the most unique clocklmdlo in the
country today having a soft 1§” high orange-
glow digital readout which s completesl
silent and non-pulsating. In a beautiful t
style cablnet with up-to-date VHF/MW radlo,
You can awake to soft music or alarm—and
if you want up to 10 minutes more—|ust press
the ‘Drowse’ button. Automatic 80 minute
*sleep’ button In case you drop oft while the radio’s on

st s ol
r 0l Xp. egres adlan
Green dlsplay. conversion. '-# b— -\
Store. Simllar to Memory and
:h:*wlRllen exponent key. ; l
actorla ONLY
-55* ’HONE CALLS AND PERSONAL CALLERS WELCOME MONS to
i:L 55 £15-65* I RS BETWEE ._;op‘mén;s. 4755, 51 SUNDAYS f0a.m.to 1 p.m. i
12-di H - ELECTRONICS
8-digit42 E:“ °r S0 dhen K I.:o.r gl I ;‘;‘1’5 gIANRCcHLLAEvV 'I‘.Ogn TEMPLE.FDORTUNE LONDON N.W.i%
Additlonal to “4RD: cluding a larger display. x* key. 7T key. v I
Polar rec., co- Reclprocal key. ONLY £19-25* PlOBSE BENA MEB.....ccutiiicieiieirertertenrenseerenserae st s ceasetseenaestetenaeene et eientas
ordlnate-. log, rad FX-101—De Luxe model with simliar o L o N " B der Tolal I
or grad. functions to the FX-15 but 8-diglts + 2 with/ malns ! 5 O IAL
exponent 1073 to 10—°". value £......... 5 o Please add 55p to all Items to cover p. & p. I
$3R—8-diglt, 2 exponent. 10—°. Mem- OUR PRICE £23-50* | i
'olg.dzl level ;baronthlglg dlA” trig and log N 3 g ooy e o a0 g DuGa T T T e T 0T e S0P oI
ons. Degree radlan. Factorlal. :
:;:;procal 7.4/ etc. Rechargeable. ALL ITEMS CARRY A ADDRESS T e B e 1
95
bl FULL YEARS GUARANTEE : |
*=Freo B.S.I. approved adaptor. P RIS |

$1R—Green display. 8- ~digits. All trig

(R)~Free recharger.
and log functions, (R) £20-42 ADD 8% VAT TO ALL PRICES ‘ ’
s - S SEe S S S - S . S . - e
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"There’s only one way
to master electronics...
fo see what is going
i on and learn by doing:

" Build an OSC|||OSCOPG. This new style course will enable anyone to
As the first stage of your training, you actually  have a real understanding of electronics by a

build your own Cathode ray oscilloscope! This is modern, practical and visual method. No

no toy, but a test instrument that you wili need . ! . . i

not only for the course’s practical experiments, RIEURES knovyle{dge is required, no maths, and

but also later if you decide to develop your an absolute minimum of theory. S

knowledge and enter the profession, It remains You learn the practical way in easy steps

your property and represents a very large saving mastering all the essentials of your hobby or to

over buying a similar piece of essential equipment. further your career in electronics or as a self-

—| employed electronics engineer.

L All the training can be carried out in the
é T comfort of your own home and at your own
pace. A tutor i$ available to whom you can
-J_ write, at any time, for advice or help during
your work. A Certificate is given at the end of

T every course.

+

All students enrolling in our
courses receive a free circuit
board originating from a
computer and containing
many different components
that can be used in experi-
ments and provide an

Read,draw and understand
circuit diagrams.

In a short time you will be able to read and
draw circuit diagrams, understand the very
fundamentals of television, radio, computers and excellent example of current
countless other electronic devices and their electronic practice.
servicing procedures. U SIS IS SN SN SRED B Gl SNED SNk SRED SN S

no find out more about how to learn electronics in a
new, exciting and absorbing way, just clip the coupon
for a free colour brochure and full details of enrolment.

Write to:- British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

N 3 4 s szi‘*f _:J;'f_-E‘@i o
3 Carry out over 40 experiments
on basic circuits.

We show you hdw to conduct experiments on l
a wide variety of different circuits and turn the I
|

o
S, %

information gained into a working knowledge of
testing, servicing and maintaining all types of

electronic equipment, radio, t.v. etc. VIS

S NS TESN ENOW FOTM BN BN G e ST s EEE man
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FANE ‘SPECIALIST RANGE’ LOUDSPEAKERS

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL

Must. FOR USE IN MULTIPLES FOR BASS GUITAR “"‘ig"" ot
12, 12" ‘PA 80’ 80 watts RM.S Rinea: Bl sk
‘DISCO 80" watts R.1".o. Power: 70 watts with HPX2

All

Features inclu
I ilable in i

large

Plastiflex Cone

FAST SELLING and
RELIABLE UNITS

POP 33T 12" 33w
POP 50/2 12” 50w
POP 55/2 12” 60w £22-95

Tweeter

Linen Cone Surround. Fitted extra
Tweeter
Range 50-15,000 Hz.

12" ‘GUITAR 80L’ 80 watts R.M.S.

Cone.

Plastiflex Cone Surround. Allumin-
ium Centre Dome, Frequency Range
50-9,000 Hz

DESIGNED FOR LEAD GUITAR

12" ‘GUITAR 80B’ 80 watts R.M.S.

Linen Cone Surround.
Range 45-9,000 Hz. Rec. Retail Price

Cone.

‘POP’ RANGE FOR GENERAL P

URPOSE PUBLIC ADDRESS

Rec. Retail Price

Frequency £25 .95

A

Linen Cone Surround.
Range 40-7,000 Hz. use
singly but ideally TWO UNITS IN

de ROBUST CAST ALUMINIUM CHASSIS and 2* EXTRA HIGH POWER VOICE COILS
d of 8 ohm or 15 ohm. Guarantee: 2 years. Recommended Prices Inc. VAT

12" ‘DISCO 80’ 80 watts R.M.S. 15" ‘BASS 85’ 85 watts R.M.S.

Frequency pec, Retail Price

SINGLE CABINET. % £37.75

RECOMMENDED FOR ALL BASS INSTRUMENTS

Rec. Retail Price

£24°175

Frequency

£24:95

Surround. Fitted Power: 50 watts with HPXI
impedance: 8 ohms MODEL 910 Mk 11
Frequency Range £24'75 Size: 10-563" x 357 Range: 2KHz—15KHz
Rec. Retail Price 7-717” Deep Power: 50 watts with

Power: 50 watets with HPX2
Power: 30 watts with HPX| Rec.
Impedance: 8 ochms Ret
Size: 3:4377Sq. 3:099” Deep
Smooth response. Extra high

HIGH FREQUENCY HORNS

MODELJM
Range: 2-5KHz—I5KHz

HPXI

high itivicy Level
igh sensitivity v {mp: 8-16 ohms

Ulcra
Rec. Ret Price £ I 6'95

£13-95
£15-99

" purposes

POP 60 15” 60w  £25-95 127 UNITS

POP 70 157 70w  £28-95 from

POP 100 18” 100w £44:-95 15" U?JITS
rom

Available in impedances .

of either 8() or 15Q2 18 U"::r:;

Please send S.AE. for feaflets
on any of the above ranges
Prices

AND for those who can afford the
very best there is our range of

‘CRESCENDO’ MODELS

Nine models for specific

£56'95
£72-95
£89'95

Size: 16-8cm x 9-1cm
Depth 16-5cm

2:i:c.eRetail £|7_75

MODEL 920
Mk 11

18000Hz
Power: 100 watts with HPX|
Impedance: 8 ohms
SDize:h3358‘6cm x 22-5cm
eptl +lem d
Rec, Retail Price £59 95
HIGH POWER ‘CROSS-OVERS*
Employing reliable low leakage components wired on
rinted circuit board, Rating 200 watts Rec. Retail
PXl ‘Cross-over’ frequency 3-5KHz, .
HPX2 ‘Cross-over’ frequency 5SKHz, B

correct at 16-9-76.

Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS
Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS.

SHORT-WAVE
KITS

H.A.C.

WORLD-WIDE RECEPTION

wht’

Fanmous for over 35 years for S8hort-Wave Equip-
ment of quality. “H.A.C.”” were the Original
suppliers of Short-Wave Recelver Kits for the
amateur constructor. Special ofter ARS8 valves—
70p each.

1876 “DX" RECEIVER

Complete kit—Price 26-80 (incl. p. & p. & V.A.T.).
Customer writes: '*I think the performance is
astonlshing for such an inexpensive and foolproof
kit., I would wholeheartedly recommend this kit
to anyone, however Inexperienced., as an antidote
to TV-itis, and as an entry into & fascinating
hobby™.

This kit is ready to assemble and containa all
genulne short-wave components, drilled chasais,
valve, accessories and full instructions. Full range
of other B.W. kits, including the famous model
“K plus” (illustrated above). All orders despatched
withln 7 days. Send pow for free descriptive
catalogue of kits and components.

Send stamped envelope for details.

“H.A.C.”” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 ISN

‘GREENWAY’

Capacitors EI2 Values |.T.W. Polyesters
109, t00V Radial* -00!; -0012; -0015;
-0018; -0022mfd 3p each. -0027; -0033;
+0039; -0047mfd 3p. -0056; -0068; -0082;
-0lmfd 3-5p each. -012; -015mfd 4p. -018;
-022mfd 3.5p. -027; -033; -039mfd 4p.
-047; -056; -068mfd 4-5p. -082mfd 5p.
~Imfd 5-5p. *12; :15mfd ép -18mfd 6-5p.
-22mfd 7p. *27; -33mfd 9p. -39mfd. 10-5p.
.47mfd 12p. Dipped Tantalum -i; -15;
+22; +33; -47; -68; 1; 1-5; 2-2; 3-3 35V
10p each. 4-7; 6-8 10mfd 25V llp. 4:7
10mfd 10V 10p. 15 22mfd 16V I5p. 33 10V
15p. 47 6V; 68 3V 15p. Electrolytic
Capacitors® Axial 1000 40V 25p. 470 16V
15p. 220 25V {2p. 4-7 63V 5p. 2-2 63V Sp.
Imfd 63V 5p. Radial 2200 40V (Tag) 50p.
1000 16V 25p. 470 25V 19p. 220 25V I2p.
100 25V 6p. 47 16V 5p. 33 16V 5p. 10 16V
4p. Smfd 16V 3p. 47 16V 3p. 2:2 50V 4p.
Imfd 50V 4p. {Watt Carbon Resistors*
1R-10Meg 1-5p each. BARGAINS Trans-
former Torrodial (Plessey) £1:25 + 42p
p&p. 500mA 20V Capacitors 16mfd £1-25
+ 42p P&P. Edge Connectors +15 pitch
18/13/10/7 Way with Polarising Key 10p
each. *Slider Pots 47K Log Sterio 20p—
single 10p. *I} Open Fuse Holders 5p.
*Phono Panel with 4 sockets 10p.

SEND FOR FULL LIST—Industrial Dis-
tributors. Terms C.W.O. V.AT. (*) add
124%,, others 8%. P&p on orders under
£3°(25p).

Greenway Electronic
Components

(East Grinstead), Ltd.

62 Maypole Rd., Ashurst Wood,
East Grinstead, Sx. RH[9-3RB.
Tel: Forest Row 3782 (STD 034-282) 3713

Camera
Kits
and
Ready
Built
Modules

W ihnther
professiornal
studeni, leachar
or ameteur &
EROFTON module
i e AREWwEE

CROFTON don't st se kits. we offer you a techrical
back up service 10 ensure Your SuCCess
Apart from our popuiar C.C.T.V. Camera
Kits we are launching a range of ready
built, tested, and guaranteed electronic
modules both for trade and end user.
The ultimate range wiii be extensive.
Some of the existing modules available
are \—

E.T.I. Master Mixer

E.T.l. Electronic Ignitlon

Wlde range R.F. Wobbulator

€ T.L. Digital Voltmeter

E T.l. Frequency Meter

Video Amplifier

Video Mixer

Sound/Video Modulator

Gultar Amplifier

As well as afl E.T.i. P.C.B's.

V.L.F. Transmitters & Recelvers

Send S.A.E. for informatlon.
Secondhand cameras and monitors always
avallable

NOTE PCBs for most published projects avalable to order

CROFTON ELECTRONICS LTD

Dept. B, 35 Gr Road, T
Middx. Tele. 01-891 1923
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CALCULATOR DISPLAYS

i digit height, bright red LED 7
segment displays lor cateulators,
digitai miniature
clocl s ete.

* Fa:rch-ld FN single digit
common cathode £1. o0 (+vat 8p) 6
for £5.00(+vat 40p)

« HP 7414 4 cigit, common cathode
12 pin d.i.l. pin out 99p4-(vat 8p) 6
for £5.00 (4-val 40p)

+ Bowmar 8} digit, common
cathode with pc connector, and red
bezel £1.85 (4vat 15p) & for £10
{+vat 80p)

% Texas 3 digit common cathode 12
pin d.i.). pin Jut 85p (+vat 7p) 6 for
£4.00(+vat 32p)

% Texas 445 digit, common
cathode 2x 14 pin d.i.{. £1.85 pair
(+vat15p)

» 30 pin termination board tor all
types except FND-10 20p ( +vat 2p)
Yexas calculator keyboards. 19 gold
plated 'snap’ type hey contacts on
goid plated pcb. 75p (+vat 6p)

p & ponallthe above 25p.

TAPE HEADS

BX12€343 § TRACK ERASE
HEAD - £1.25 (4 vat 15p)
BX!?RPSS WITH BX12E343 -
£2.95(+vat36p)

STEREO CASSETTE RIRP
HEAD(?OOQI‘M)-EZ 25

(+v t28p)

TWIN STAGGERED
MARRIOTT HEADS R/RP1
£4.50(+vat18p)
MARRIOTT RECORD/
REPLAV a.ERASE HEAD -

£1.75(+ p)

MINIFLUX RSN ERASE -£2.25

(+vat28p)

GX11 £388 ERASE 675 ohms
2mA - £0.881+vat11p)

GX12 €387 ERASE 675 ohms
2mA - £0.88(+vat11p)
GX20 £362 ERASE 90 ohms

£0.88 (+vat11p)

RIRPHSTAPE HEAD
TRACK - £0.85 (+vat 8p)

HENELEC
|

Y

H
HASE - _ ENCLUSIVE TO
uulh‘i(ug‘:n%cm SELL. A'l SUCH FANTASTIC

QUALITY ITEMS
Compare performance and
specification with units
costing 3 times as much!

=

DIGITAL;

24 HOUR

GLOCK

SILENT
S LARG

WITH
BUILT-IN
ALARM

NORMALLY

ING
RUNN £24 WITH CASE

D nummm
AT ety

{LLUMIN
M ‘i% MEMNS o sizt

FNDIO

MULLARD TUNER
MODULES -

LP1171  combined AMFM {F
strip - £4.29 (4-vat 53p) % LP1179
FM front end with AM luning
gang, used with LP1171 - £4.29
{+vat 53p) ¥ LP1171 & 79 pair -
£8.00 (+vat £1.000 ¥ LP1157
complete AM strip - £2.05 (+vat
26p) ¥ Ferrite Aenal - 95p (+ vat

TEXAS
3 DIGIT

MECHANISM Inc. assembiy | Modern styling
AND CASE  Instructioas COMPLETE UNIT

+ VAT tdp + VAT 72p
|£1.99 £8.99

MECHANISM ONLY

4 VAT 48p
£6.00

Tp)
0 & p all modules 25p each

HR-RP TAPEHEAD SINSLE
TRACKEO.SS(+V!(09)
XRPS17: TRACK - £3.25
(+vat40p)

XRPS18 ; TRACK RED
£3. 15(+va|40 )
XRPSSG}TRACK £6.75
{4 vat 79p)

XES11 ; TRACK ERASE
£2.25 (+vat 15p)
BXfRP/63 | TRACK - £2.2%
(+vat28p)

P&P 25p

HREE FOR £16.50
4 VAT £1.32 POST FREE

P&P 25p P&P 25p

THR OR £22.00 HREE FOR £25.00
+-VAT £1.76 POST FFEE § + VAT £2.00 POST FREE

Wi §

VAT £2.74
Built £30.95
PAP L1 TUVAT£483 i

£29.95

Build the Texan stereo amplifier, and be

doubly proud! You'll own a superb home

entertainment unit. And the pleasure of doing it yourset!f.
Look at the Texan specification

Fullyi d stereo preamp and power amp, 6 1C's, 10
transistors, 6 rectifiers and zener diodes. Plus stabi
protected circuitry, glass fibre pcb; Garden

mains transtormer; all facilities and controls. Slim design,
chassis 14} x6” x 2" overall. 20 watts per channel RMS.

M The natural follow on !

# INCLUDING
PROPORTIONALLY
CONTROLLED SWITCH

* FEATURING COSMOS
DIGITAL LOGIC to minimise
power consumption and ex-end
battery life.

% Can be
built Stage by
stage. Ask for

leaflets 5.

* Everything necessary
suppliad. Full after sales

service and guarantees.
TEXAN FM + VAT

TUNER KIT 520.9 £202

Built and tested £25.954+ VAT £3.24

T wig

Specially designad 1o provide
sircratt and boat modeimakers with
alow-cost, essy-to-use radio
control, the Henelec system gives
you everything trom single channel,
up to sophisticatec 7-channe!
Digital Proportional System! Buy
the components you want. Ideal for
any radio control aoplication

- Simple transmittér - £2-95

(+vat 37p) « Single-ch add-on
forreceiver- £41.75 (+vat £1.47p)
= PC board tor above - 78p (+ vat
6p) - Casetorfransmitter - £9.28
{+vat18p) « Basic receuer Lus
(+vat870) Send now

No. 8(35p) for full d

Paost etc.. 50p each

HENRY'S aetr sz

Buiid tha maiching Texan reo tuner
Features advanced raricap tuning. Phase lock loop

For this latest edition, we decoder. Professionaily desigred circuit. Everything you need

have made hundreds of
changes and additions.
Containing virtually
everything for amateurs
and professionals,
Henry's Radio Cata-
logue is also a
“must” for man-
ufacturers.

Again, we have
included acomplete
alphabetical index,

as well as a sec-

tional index, s3

ihat you'll have

no troyble at

all in finding

what you need.

Tuning range 87-102 MHz. Maifis powered.

m““ﬂ[c AM/FM TUNER MODULE
Klm? MAY BE ASSEMBLED IN AN EVE-

NING. FEATURES > Bulilt-in AM

Fervite aerial 3 LW coverage 150K Hz-
250KHz X MW coverage SMKHiz-

This new AMJFM tuner kit
incorporates 2 Mullard modules. Supplied as a

1.0MHz % FM coverage 97-104MHz
¥ 7502 aerial tor FM X% 150mV output
¥ Size BH(L] x 6H(W) x 2}(H)

Price £21. 95+ VAT £2.74 p&p £1.00

Easily adagted for stereo, using the
Henelec IC stereo decoder kit, high

pre-aligned and tested printed circuit, the
constructor only has to build the PC8 into the
chassis, connect the power, aerial and output loads.
Styled to match the Texan amp; mains operated.

performance modular design, phase fock
loop princiole. Low pass filters for
optimum performance.

Price £8.75+ VAT £1,02 pap 50p.

We wili be pleased to quote for parts for circuits in Ihis magazine. Send your list for

quotationin $.4 k.

|il
U ANT] |

3
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Henrys

Agk for FREE leaflets amd Irsts on our kits projects.

All mail to: Henry’s Radio 303 Edgware Rd. London W2

LONDON W2: 404/6 Edgwane Road. Tel: 01-402 8381

LDNDON W1: 231 Tottenham Ct Rd.,.7z:"50 Tel: 01-636. 6681,
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SCOPES. General purpose bench scopes 3” screen for
use on 200/250v 50c/s. Vertical amp 10c/s to 100Kc or 5c/s
to 300Kc at 3Db down, Sensitivity 10 Mill/V to 100v per
Cm.T.B. 10¢/s to 5Kc in 3 ranges. Sync int or ext with free
running T.B. Controls, Focus, Brill, X & Y Shift, X amp, Y
atten, Y amp, Sync Amp & polarity, T.B. coarse & fine
freq, Y amp cal. Provision for direct Y plate |/P & Z mod.
Contained in case 10 k 8 x 20” supplied with copy of manual
& mains lead tested. Very well made unit made for A.M.
ideal for Radio & Audio servicing, £25. V.H.F. Rx A.M.
type 1392 single channel Rx crystal controlled Rx covering
100 to 150Mc/s normally used as ground station Rx, uses
13 valves as 2 RF & 3 IF stages, BFO, O/P for phones,
Tuning meter etc. Contained In 19” case regs ext 250v HT
& 6-3v supplied with copy of manual & suggested mods to
make Rx tunable. These Rx are in good cond having been
fully reconditioned by A.M. £18-50. SIGNAL GENERA-
TORS. Marconi type TF144G for use on 200/250v O/P
85Kc to 25Mc/s in 8 bands, as fine & coarse atten with O/P
var luv to 1 Volt, fitted meter to read RF & Modulation levels,
int mod at 400c/s. Supplied with circ & inst book & con-
nectors, in good cond tested £26. AIRPORT TAPE
RECORDERS 10 channel units complete with amplifier,
bias osc, monitor & P.U. panels. These have two 5 track
Rec & Two 5 track replay heads for use with 1” tape on 14”
spools, tape deck & all panels contained in 19” frame rack
for use on 230v 50c/s £86.40. We have a few tape decks only
at £35. LOW BAND R.T. UNITS Storno for use in 70/
90Mc¢/s range F.M. 10w O/P for use on 12v less crystals
but complete with control box, mike etc. Note the acces-
sories are complete but soiled condition, with circs &
notes £12. CRYSTALS 2 pin 10X & 10XdJ types in range
2 to 10Mc/s 20 different for £2,. TAPE DECKS & AMPS
with BSR TD2 decks two chan units with twin amps, bias
erase osc, mixer O/P stage etc all transistor mounted on base
23 x 14” reqs 24vDC smoothed & 240v with circs, can be used
for stereo £10-50, also similar unit with valves reqs ext HT &
LT with circ £7:50. CRYSTAL CALIBRATORS type
CT432 for use on 200/250v general purpose unit with O/Ps at
100kc, 1 & 10Mc/s these O/Ps are provided by 3 separate
crystals, with harmonics up to 50th. Unit as mixer & O/P for
phones also provision for selecting ext crystals of various
types, neat unitin case 7 x 14 x 11” tested with manual £19.
HELIPOTS 5K 10t new small type by Bournes £1-70.
HEAD & MIKE SET for use with 19 set new boxed £3-40.
SPEAKER UNIT small horn spk. 3 ohm for use with
M/C RT size 5 x 3”7 with mt brk & cable new £3-50.
CRYSTAL FILTERS 10-7Mc/s size 28 x 16 x 18mm 12Kc
b.w. £2:20, 30Kc b.w. £1-50, both new. R1155 Rx we have
a few of these in stock B L&N models tested in price range
£26 to £36 depending on condition & model, enquire.

Above prices inc carr[postage & V.A.T. Goods ex
equip unless stated otherwise. SAE for fist 16
or enquiry. Shop open Tues to Sat.

A. H. SUPPLIES

122, HANDSWORTH ROAD, SHEFFIELD S94AE
Phone 444278 (0742)

complete oiGITAL cLoCK KITS

&= TEAK CASES

i~ S "k
. NON-ALARM

“, [ £10-65

+ VAT £0-85

ALARM

£12-43

+ VAT £1-07
Including P & P

“DELTA"

GENUINE TEAK OR PERSPEX CASE L

DELTA DATA: 4 RadlantRed §Inch high LEDs. 12hr display with AM/PM
Indication. Beautiful Burma Teak Case or Pretty Perspex In
White, Black, Blue, Red, Green. Power fallure is Indicated
by flashing display.

MODULES: Kits can be bought without case: Non Alarm £3:00 Alarm
£12-50 inclusive.

READY BUILT: Buy a working tested module and fit your own case. Non
Alarm £9-50. Alarm £13-00. Or put It with our case parts @
£4-32 and save on compiete clock price.

Complete Clock ready buiit. 2 yr guarantee. Non Alarm
£13:50 Alarm £186-50.

ALARM Pulsed tone. TIIt operated 10 minute 'Sncoze’ perlod.

FEATURES: Single switch setting Optionai extra mercury switch (45p)
allows Alarm reset by tliting clock. Diglt brightness [s
automatically controlled to suit lighting level.

“ALPHA' gimigTmas

4 Glowing Green {” high digits 12 or 24 hour. Non Alarm, 5 H
Bullt & Tested module plus perspex case. £11 00 nc.

NOVUS CALCULATORS: 650: £5:40 4510: £16:20
850: £6:75 6030: £21-60

Send payment with order. SAE for complete range of clocks, calculators
and components.

PULSE ELECTRONICS LTD
DEPT. PW4, 202 SHEFFORD ROAD,
CLIFTON, SHEFFORD, BEDS.

Telephone Hitchin (0462) 814477

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
Power clplb"l?: 40 watts peak. Frequency range: 40 Hz-20 KHz
Sensitivity: 85 dB/M for 1 watt electrical Input. input impedance:
8 ohms. Operating hmyorltuu range: —20°F to +175°F. Size
(WxDxL): 1:7/16” x 11-3/4” x 14-11/16”, Welght: 19 ounces.

£8'50 each Stereo pair £16'50

INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 9, Ruthin Clwyd
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OVER 2,000 ELECTRONIC COMPONENTS INA
BIG NEW FREE

— e o
Please send me
the 100 page

Tandy catalogue

Name

l Addre:

I vtz Bl

" Qo
I Tandy Corporation {Branch UK). Bilston Road. gl
Wednesbury, W. Midlands WSI0 7]N _-I
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Magnificent

MINOTAUR 100

Professional
100 watt Amplifier

BREAK THE SOUND PRICE BARRIER!

# 100W output i o
- 3;?!‘:.,"'2‘1!:::.,"‘:’"d°c'h§22¥°"“' with CENTAUR
@ X-fade and P.F.L
100W STEREO
sound-light
mobile disco
MIC AND

@ Tape & mic. Input
£199.00
HEADPHONES

W Strong wood cablnets, Vynid>
covered
ABSOLUTELY NO MORE TO BUY !!

With sound-light converter, syn-
chronous motor twin turntables,

and features that glve you profes—
sional levels of operation. Fuil

ranar of heavy duty speakers.

INCLUDES

CONDENSER .

Compatibte with all Saxon System

7000 unlts, this |s a superb amplifie:

reaclly adaptable to a wide range o!

applications.

@ 100W r.m.s. Into 852

@ Two mixed inputs, wide range
bass and treble controls

a ﬁMny be operated as a slave ampl

Delivered Uk
8% VAT

PUT SYSTEM 7000
IN CONTROL NOW!

AUTOMATIC MIC OVER- RIDE

READY BUIL
MONO £37-50
STEREQ £53-50

@ Ready to plug in—no soidering at all

@ Stainless steel front panel

@ inputs for 2 ceramlc cartridges/tape/
microphone

W Individual deck controfs AND left/
right fader

@ Low noise (—80dB) 20 Hz —50kHz
+ 1dB

er
@ Extremely compact (27cm x 16¢cm »
10cm

MODULAR PCB @ Fully’ protected against ail in
with al/ correct loads and short clrcuits
@ Plug Isolated terminais

#l Silver anodised facia

£49.50

electronics

Mono £18-50
Stereo £27-50
Front panel £3-50

00000066@0

A

amm—.rmw ore,

@ i watt headphone monitor
fl CONTROLS—Master, Monitor. Vol-
ume. Selector X-fade, etc.

HIGH IN POWER—LOW IN COST!

(120 watts from £14-50)
POWER AMPS 30-120 W.R.M.S.

# Input—240mV
#l Size—6" x 3" x

@ Individually
tested & grntd.

SUPERSTROBE AT NEW LOW PRICE
B 1 flash/2 secs.—up to 20/sec.
B Compact bfack Bondene case
@ |deal for moblt2 disco or lmaller club
NOW ONLY £19-75
PRO-STROBE

B Glant 80 watt tube
@ Discharge energy up to 6 Joules
8l External trigger—audio up to 240w
NOW ONLY £31 50

@ Only 4 connections
@ Distortion typically
0-4%

g B 5

SANDT

NEW! NEW! NEW! SYSTEM 7000
LIGHTING CONTROL MKII
Successor to the LIGHTING CONTROL

@ Single supply rall
£21
£11-

SA1208 120 watt R.M.S./8 ohms
PM1201/8 supply for one module

PM1202/8 supply for two modules
*SA1204 120 watt R.M.S./4 ohms
PM1201/4 supply for one module
PM1202/4 supply for two modtiles
SAB08 60 watt R,M.S./8 ohms

PM601/8 supply for one or twc modules
*S AG04 60 watt R.M.S./4 ohms

PM801/4 supply for one or two modules
SA308 30 watt R.M.S./8 ohms

UNIT this new SYSTEM 7000 controller
offers increased facilltles and effects.
Note these features:

B FOUR channels—up to 1000 watts each
Twin sequencer—i flash/2secs—20
flashes/sec

@ Independent
channel

+ IC LOGIC circultry PLUS RCA 8 A
Triacs

+ Stainiess Steel steel panel to match
other System 7000 units.

NOTE: Sound/Lite pius Sequencer

Dimmers on each

T e - g2
QUADRAFECT MODULE—

same features as above but pcb
only. Ready to connect and use

£29

SYSTEM 7000 SOUNDLITE
THE trled and tested soundlite
now In module form und com-
plete on front pan of.

THREE CHAN S — THREE
KW—!NDlVlDUAL CONTROLS
PLUS MASTER.

COMPLETE ON PANEL £24 5

plus Dimmers all in the same unit
42 50

PM301 supply for one or two modules MODIL/LE ONLY 6 50

Mix it perfectly with modular

SYSTEM 7000 MIXERS [ A

Automatic mic over-ride

M inputs for all sources /nc. mag. cartridge

Sl Wide range bass and treble controls
1W monitor power outlet
Echo send/return facillty

@ Feeds most amplifiers

@ WIth front panels, ready to use

@ Individual monltor buttons

INPUT MIXER

Mono Mono

Stereo Stereo

NOW ALSO AT
WALLINGFORD (Between
Reading and Oxford)

with sales 7 service & days a

SE HIGH ST
FWALU:g?OR OXON OX10 0DE

Phone (0431 35529

Q@

A329

FLINT
HOUSE §

Readm
M4 towale

/'~ Dldcot

£3-50
£12:00

Saxon equipment is designed
and made in our own Croydon
factory

PCB Moduies only
Mono £5-50
Stereo £9 00

PCB Modules only
£5-50

PRICES include carriage and packina. I VAT mus: be added to atl orders at 8%. I C.0.D. 65p extia. S.A_E. with all enquiries please.

TRADE ENQUIRIES
NORMAN ROSE
(ELECTRICAL) LTD
| London 01-837 9141
Birmingham 021-236 4710
Manchester 061-273 1498
Bradford, Yorks. 0274 26104

VAT NO. 218 6921 49

Orders hy post—Please make cheques or crossed P.O.'s payable to

SAXON ENTERTAINMENTS LTD.

327-333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HS
Telephon 1.684 0098/6385
Shop Hours 9 am-5 pm (Luach 12.30-1.30); Sat. 9.30 am-5 pm
Subject to alteration withoul motice

Send or phore your
ACCESS or
BARCLAY CARD
No. for prompt attention.
After 4.0 p.m. leave your
message oOn our ansurer

phone 01.634 6385.

Prices and specificalions
Mail Order desk 10 am-4 pim Mon-Fui
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A. Marshall (London) Ltd Dept: PW

40/42 Cricklewood Broadway London NW23ET Tel: 01-4520161/2 Telex: 21492
& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133

, & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272-654201/2
& 27 Rue Danton Issy Les Moulineaux Paris 92
Catalogue price 40p post paid
(30p to callers) Call in and see us 9-5.30 Mon-Fri 9-5.00 Sat

Our range covers over 7,000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears SN74153  73p
CA3020A £1-45 CD4049 ~ S6pNESSSY 4BpiSN7446  86p|SN74154 €| -2
CA3028A £1-85CD4050  56p'NE556 €1-30SN7447  BIp|SN74157  68p
CA3035 €1-35/CD4510 £1 54NE560 £4 -4B|SN7448  B5p|SN74160 £1-20
CA3046  73p|CD4511  70p|NE565 €1-30SN7450  i8p|SN74161 £1-20
CA3048 £2-15(CD4516 €1 -54/SL414A £2-35)SN7451  16p[SN74162 £1-20
CA3052 £1-62(CD4518 €1-38SL610C £2-35)SN7453  16p|SN74163 €120
CA3089E £2-00/CD4520 £1-38SL611C £2-355N7454  16p|SN74164 93p
CA3090Q£4-25LM30IAH 47pSL612C £2-35SN7460  16p|SN7416S  93p
CA3130  88p|LM308N £1-175L620C £3-50SN7470  32p|sN74167 £3-70
CD4000  20p|LM309K n-aolsLezlc £3-50SN7472  26p/SN74174 £1-06
CD4001  20p|LM380 SL623C £5 755N7473  30p/SN74175 94p
CD4002  20p LmelANn SELEA0C o300 5NT473 30p(SN74176  86p
CD4006 £1-16|LM702C  75p/SN7400 16p SN7475  40p|SN74180 £1-23
CD4007  20p, LM709 |SN7401 16p SN7476  36n|SN74181 £2:58
CD4008  97p) TO99  40p{SN7402 lép SN7480  45p|SN74190 £1-33
CD4009  57p 8DIL  40p/SN7403 16p [SN7481 £1-10[SN74191 £1.33
CD4010  57p| I4DIL  40pSN7404 |8p [SN7482  67p|SN74192 £1-13
CD401}  20p|LM7I0 45p'SN7405 18p |SN7483  92p|SN74193 £1-13
CD4012  20p/LM723C  60p/SN7406 5ip |SN7484  85p/SN74196 £1 -8t
CD40I3  59piLM741C SN7407 18p [SN7485 £1-25/SN74197 £1-81
CD4014 £1-01) TO99  38p/SN7408 18p SN7486  29p|SN74198 £2-04

POPULAR SEMICONDUCTORS

2N696  25p | 2N3906 22p | AFI39  69p | BDI39 42p | MPSA56 20p
2N4058 20p | AF239  74p | BFIIS I6p | OC28 £2-00
I18p | AF279  80p | BFII7 70p | OC42 50p
2N706 12p | 2N4921 60p | AF280  85p | BFI54 25p | TIP29A  50p
2N708  2ip | 2N4923 70p | ALI02 £1-50 ' BFI80 36p | TIP3IA  62p
2N9I6  43p | 2N5245 29p | BCI07  14p | BFI8I 36p | TIP32A  75p
2N918  34p | 2N5294 35p | BCI0% i5p | BFIB4 35p | TIP34A £1-20
2M1302 37p | 2N5296 36p BCI47 10p | BFI94 12p | TIP3SA £2-50
2N1306 45p | 2N5458 26p | BCl49 13p | BFI96 13p | TIP36A £3-85
2N1308 60p | 2N5459 29p | BCIS7 12p | BFI97 l4p | TIP4IA  70p
2NI1711 27p | 2N6027 45p | BCI58 Iip | BFI98 I1Sp | TIP42A  70p
2N2102 60p | 3NI28  B80p | BCI67 12p | BF244 35p | TIP2955£1-00
2N2148£) - 65 INI140 £1-00 | BCI68 12p | BF258 49p | TIP3055 50p
2N2218A 47p | 3NI14| 85p | BC169 12p | BF259% 49p | TIS43 30p
2N2219A 52p | 3N200 £2-60 | BCi82 tlp ZTX300 I5p
2N2220 35p | 40364 45p | BC182L 14p | BFR3% 24p | ZTX30l 1I15p
2N222) 22p | 40362 48p | BCI83 Ilp | BFR79 24p | ZTX50I ISD
2N2222 25p | 40406 48p ZT X502
2N2369 15p | 40407 30p IN9I4I9I6 7p
2N2646 535p | 40408 50p | BC184L 1{4p | BFX85 4Ip | IN4007 18p
2N2905 37p | 40409 55p | BC212 14p | BFX88 32p | IN4I48 7p
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CD4015 £1-01] 8DIL 38pSN7409 18p [SN7490 43p(SN74199 £2-04 2N2906 40410 55p | BC212L |4p | BFY50  30p | IN5404 18p

CD4016 56p/ 14DIL 40p SN74i0 16p |SN749| 6Bp/SN76003N£2-36 21p .

CD4017 LM747 . 2N2926G IJp 40594 75p | BC214L 19p 36p 14p
2N3053 25p | 40595 88p | BC237 14p | BRY39 BA102 i5p
2N3054 SOp 40636 £5-15
2N3055 65p | 40673 73p | BC257 17p | ME4102 10p | BAISS5 I2p

2N3391 29p | ACI26 37p | BC259 18p
2N3393 1Sp | ACI27 44p | BC30I 45p
2N3440 S7p | ACI28 37p | BC307 20p | MJ490 £1-05 | BYi26 27p
2N3442 £1-20 | ACI52 50p M £1-55

CD4025 20p|LM7824P £1-39|SN7427 27p SN74119 £} -80|TAA62] £2-15
CD4027 56p(MCI1303L £1 -44{SN7430 16p SN74121 34p(TAA66IB £1-32
CD4028 91p/MCI3I0P £1-91SN7432 27p ISN74122  45p|TBA6418 £2-50
CD4029 £1-17iMCI330P £1-35SN7437 35p [SN74123  40p|TBAGS| £1-80
CD4030 57p|MCI35IP £1-87/SN7438 35p SN7414t  72p|TBABOO 89p
CD403]  £2-26/MCI14553 £4-07|SN7440 I6p SN74145  74p|TBABIO 98p
CD4037 97p MCI466L (3 '95 SN744I 6p SN74150 £1 -10 TBAB20 85p
CD4041 SN74151 p/TBA920 £1-79

VIDEO- WRITER PRO]ECT IN THIS ISSUE—WE CAN SUP-
PLY MOST COMPONENTS AT DISCOUNTED KIT PRICES

Call in or send S.A.E. for details

7 ES p 0

2N3716£2-60 | ADI62 75p | BDI24 £2- 00 MJE2955£1-25 | BY 164 57p
BDI31 ] | MJE3055 75p | ST2diac

MPBII3 45p | 40669 (l 00

2N2789£2-60 | AFII5S é5p BDI36 36p ’ MPSAQS 20p | TIC47 38p

MPSAQ6 20p | CI06D  65p
2N3904 2ip | AFII8 65p  BDI38 39p ) MPSAS5 20p | ORPI2 70p
Prices correct at Ist. Sept., {976, but all exclusive of VAT. P. & P. 30p

PRICE: £37-90 + VAT

'Wireless World'
May, June, July '75

Trademark of Dolby Laboratories Inc.

The latest addition to our lusive range of ing high fidelity units.

The Dolby Nolse Reduction System I8 deslgned to reduce background noise on open reel or cassette tape recorders. Used In the signal path to and from the
tape recorder, ths unlt will encode (Dolbyise) signals durlng recording, and, during playback, may be used to decode elther your own encoded materlal, or
olby

cially
Featurlng: Typical performance
@ switching for both ding (i level h.f. p lon) and d. di Nolse hreguctlon better than 9dB
@ a swiichable f.m. stereo multiplex and bias filter weighte
* N o as Cilpping level: 16-5dB above Dolby
@ provislon for decoding Dolby f.m. radlo transmisslons (as In USA) level (measured at 1% third har-
® no | needed for all monlc content)
Harmonlc distortion 0-1% at Dolby
@ sultability for both open-reel and casselte tape machines Jover (typlcaily 0-05% o:er noatTol
@ check tape switch for encoded monitoring in three-head machines band, rising to a maximum of
The kit includes: 0-12%)
N + Signal-to-nolse ratio: 75d8 (20Hz to
plefeicetiof flogslececlpt 20kHz, signal at Dolby level) at
—regulated power supply components Monltor output
—board-mounted DIN sockets and push-button switches Dynamic Range > 90dB
—flbreglass board deslgned for minimum wiring 30mV sensktivity
—solld mahogany cabinet, chassls, twin meters, front panel, knobs, mounting screws and nuts

Calibration tapes are available for open-reel use and for cassette (specity which) PRICE £2:00 + VAT* o

S- 2020TA STEREO TIINER/AMPLIFIER T oo o ws

SOLID MAHOGANY CABINET I

A high-quallty push-button FM
Varicap Stereo Tunar with Interstation
mute combined with a 20W r.m.s. per
channel Stereo Ampliifier.

THD < 0-1% @ 20W
Tuner S/N 30dB @ 1-2uv

mono)
Toroldal Transtormer

Please add VAT at 12§% unless marked thus * when 8% applies
We guarantee full after sales technical and servicing facllities on all our kits
Please send SAE for ¢ lete 1ists and speclficati

Portwood Industrial Estate. Church Gresley,
2 Burton-on-Trent, Staffs DE11 9PT Access
Tel. Burton-on-Trent (0283) 215432. Telex 377106 Barclaycard
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohms
Baker Group 35, 3, 8 or 15 ohms
Baker Group 50/12 8 or 15 ohms
Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12” 8 or 15 ohms
Baker Major 3, 8 or 15 ohms

Baker Superb 8 or 15 ohms

Baker Regent 12” 8 or 15 ochms
Baker Audltorium 12” 8 or 15 ochms
Baker Audltorium 15” 8 or 15 ohms
Celestion G12M 8 or 15 ohms
Celestlon G12H 8 or 15 ohms
Celestlon G12/50 8 or 15 ochms
Celestlon G12/50TC 8 or 15 ohms
Celestlon G15C 8 or 15 ohms
Celestion G18C 8 or 15 ohms
Celestion HF1300 8 or 15 ohms
Celestlon HF2000 8 ohms

Celestlon MH1000 8 or 15 ohms
Caelestlon CO3K

Decca London rlbbon horn

Decca London CO/1000/8 Xover
Decca DK30 ribbon horn

Decca CO/1/8 Xover (DK30)

EMI| 14 x 9 Bass 8 ohms 14AT770
EMI 8 x 5, 10 watt, d/cone, roll surr.
EMI 6¢” d/cone, roll surr. 8 ohms
EMI 8 roll surr. bass

EMI 5" mid range

Elac 59RM109 (15) 59RM114 (8)

Elac 64" d/cone, roll surr. 8 ohms
Efac 10” 10RM238 8 ohms

Eagle Crossover 3000hz 3, 8 or 15 ohm
Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 muiticell. horn

Fane Pop 15. 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 18 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

Fane Crescendo 12A, 8 or 16 ohms
Fane Crescendo 12BL, 8 or 18 ohms
Fane Crescendo 15/100A, 8 or 16 ohms
Fane Crescendo 15/125, 8 or 18 ohms
Fane Crescendo 18, 8 or 16 ohms
Fane 910 Mk Il horn

Fane 20 Mk Il horn

Fane HPX1 crossover 200 watt

Fane 13 x 8, 15 watt dual cone

Fane 801T 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audlom 200 8 ohm
Goodmans Axlom 402 8 or 15 ohm
Goodmane Twinaxlom 8, 8 or 15 ohm
500dmans Twinaxiom 10, 8 or 15 ohm
500dmans 8P 8 or 15 ohm
500dmans 10P 8 or 15 ohm
500dmans 12P 8 or 15 ohm
500dmans 12PG 8 or 15 ohm

500dmans 12PD 8 or 15 ohm
500dmans 12AX 8 or 15 ohm
500dmans 15AX 8 or 15 ohm

SPEAKERS

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goondmans Hitax 750P

Goodmans 5” midrange 8 chm
Gauss 127

Gauss 15”7

Gauss 18”

Jordan Watts Module 4, 8 or 15 ohm
Ket T27

Ket T15

Ket 8110

Ket B200

Ket B139

Kef DN8

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6

Lowther PM6& Mk 1

Lowther PM7

Peerless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 chms
Pesrless KO40MRF 8 ohms
Pesrless MT225HFC 8 ohms
Richard Allan CA12 12" bass
Richard Allen HP8B

Richard Allan LP8B

Richard Allan DT20

Richard Allan CN8280

Richard Allan CN820

Rlchard Allan Super dlsco 60W 127
Richard Allen CG15 15” bass
Richard Allen Super Disco 10" 50 watt
Richard Allen Super Disco 8" 50 watt
Radtord MD9

Radtord MD6 dome mld range
Radford TD 3

Radford Crossover network

BD25 Mk il

STC 4001G

STC 4001 K

Tannoy 10” HPD

Tannoy 12” HPD

Tannoy 15” HPD .
Wharfedale Super 10 RS/DD 8 ohms
Castle 8 RS/DD

SPEAKER KITS

Baker Major Module 3, 8 or 15 ochms
Goodmans DIN 20 4 or 8 ohms
Goodmans Mezzo Twin Kit
Helme XLK 20

Helme XLK 30

Halme XLK 35

Halme XLK 40

KEF kit 1

KEF kit 1l

Paerless 1060

Prerless 1070

Paerless 1120

Paerless 2050

Paerless 2060

each £13-
£13-

each

palr £48-

palr

palr &21-

palr
palr

palr £81-

each

palr
each
each

pair £39-
pair £83-

THE Firm for speakers!

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,

HiFi

Answers Monitor (Rogers),

HiFi News

No

Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi
On dem. Answers Monitor, State of Art, Free on Request.

P.A. Amplifiers, microphones etc. by Shure, Linear,

Beyer, AKG etc.

FREE with orders over £10—*HiFi Loudspeaker Enclosures’ Book

Eagle,

SPEAKER KITS

Richard Allan Twin assembly each £13-46
Richard Allan Triple 8 each £20-2%
Richard Allan Triple 12 each £25-18
Richard Allan Super Triple. each £29-25
Richard Allan RA8 Kit palr £37:80
Richard Allan RAB2 Klit palr £59-40
Richard Allan RAB2L Kit palr £65-70
Fane Mode One Mk2 each £10-35
Wharfedale Linton Il kit palr £21-50
Wharfedate Glendale 3XP kit pailr &£47-70
Wharfedale Dovedale 11 kit palr  £59-40
Wharfedale Denton 2XP Kit palr £23-25

HI-FI
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Allan, Rotel, Tandberg, Trio, Video-
tone, Wharfedale, etc. Ask for our
Hi-Fi Discount Price List.

THIS MONTH'S SPECIALS! Carr.
£200. Pioneer SX737 £179:00. Rotel
RD20 £135-:00. Rotel RA312 £56-00.
Videotone Saphir 1 pr £52:00. Video-
tone Minimax 2 pr £43-00.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc., and also
Radford Audio Laboratory equipment,
jow distortion osclllator, distortion
measuring set, audio nolse meter, etc.

All Prices incilude VAT
(Prices correct at 2.9.76)

Send stamp for Free 32 page booklet
‘Choosing a Speaker'.

All units guaranteed New and Perfect.
Carrlage and Insurance: Speakers 55p
each, 12” and up 85p each. Kits £1-00
each (£2:00 per palr). Tweeters and
crossovers 33p each.

WILMSLOW
AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio & TV : Swift of Wiimslow
5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi & Accessories: Wilmsow
Audio, 10 Swan Street, Wiimslow,

Cheshire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 29599
Hi-Fi, Radio, etc., Wilmslow 26213

(Access and Barclay Card orders
accepted by phone).
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TRANSISTOR UNIVERSAL AMPLIFICATION Co. Ltd.

PHONE 01-672 3137 / 672 9080

[5) MONO DISCO MIXER
WITH AUTO FADE

Designed for the discerning D. J. of professional standard. Offering
a vast variety of functions. Controls; Mic Voi; Tone, over-ride depth,
auto/manual sw; Tape Vol; L & R Deck Faders; Deck Volume; Treble
and Bass; H. Phon Vol Selector; Master Vol On/Off sw. Max output
3V RMS.

Specification: Deck inputs—50mV into1M(; Deck Tone Controls—
trebie total range 36dB at 15kHz—Bass total range 36dB at 50Hz.
Mic input—200 ohms upwards 2mV into 22k. Mic Tone Control—
Total range 40dB at 15kHz. Tape input—100mV into 200 chms. Power
requirements 20-50 volts d.c. at 50mA. R.I.A.A. comp mag inputs

available 75p extra. £39.75

PANEL SIZE18 x 44 in. DEPTH 3in.

0 TUAC AMPLIFICATION

Loline 125 watt with sustain........... e £81
Loline 60-watt with sustain.................. £65
Combo twin60reverb ...................... £140
Combo 30 ....... ... £75
4 x 12 200-watt cabs ................. R £135
2x12100-watt cabs ................ ... . ... .£80
Mini/PA Bin ................... R . £125
Disco Reflex Cab .......... e £95

STOCKISTS—CALLERS ONLY SOLE
Geo Mathews, 85/87 Hurst Street, Birmingham (Tel. 021-622 1941). XIS, (o) 4
RArthur Sallis Ltd., 28 Gardner Street (Tel, Brighton 65806). NOW
Bristol Disco Centre, 26 The Promenade. Gloucester Road (Tel. AVAIL-
Bristol 41666)
Soc'llzi:i. 9 The Friars {Tel. Canterbury 60948). ABLE

Cookies Disco Centre, 132 West Street (Tel. Crewe 4739) IN

H.B. Electronics, 54 Montagu Street (Tel. Kettering 83922)

Leighton Electronics Centre, 59 North Street (Tel. Leighton LEEDS
NORWICH

Buzzard 2316)
Gav;‘:nd'Bros. Ltd., Deptford Broadway. London 01.692 4412
Al: Music Centre, 88 Oxford Street. Manchester (Tel. 061-236 and

0340, i
Damo)n Electronics, 99 Carrington Strect (Tel. Nottingham 53880) SWANSEA
Electra Centre, 58 Lancaster Road (Tel. Preston 58488)

Luton Disco Centre, 88 Wellington Street, Luton (Tel. Luton 411733). Reader
Mitchell Electionics, 7T Queen Street (Tel. S&lub:’ryl 2316!:1)2 341;9) intros
TUAC Sound Centre 163 Mitcham Road Tooting (Tel. 01- appreciated

Mon—Sat. 9.30 a.m.—5.30 p.m.
Half'Day Wed. 9.30 a.m.—1 p.m.

PRE AMPLIFIERS
VAO8

Designed for use with TUAC power amplifier modules. Extensive
research has gone into various wide range tone control circuits pro-
duces superb sound quality. Thousands are already in use in high
quality professional amplification systems.

VAOB8 Vol. Treb. Mid and Bass controls. Hl. IMP. FET. I/P suitable
Mid. Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble +35dB
at 16kHz Mid +20 ~15dB at 1kHz Bass + 20 —10dB at 40Hz. £8,50

VAO6 Vol. Treb. and Bass controls. Sensitivity 8mV, Treb, +28
—15dB at 12kHz. Bass + 18dB and 40 Hz £7.50

OSVAOB STEREO PRE AMP Vol. Treb. Mid and Bass controls. I/P

suitable, Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4amV. Trebie
+35dB at 16kHz. Mid +20 —15dB at 4kHz. Bass +20—10dB at 40Hz.
Plus Full Balance Control. Fully I/C operation supply voltage +15VDC

£15-00

AMPLIFIER MODULES
TL30 D.c. COUPLED POWER AMPLIFIER MODULE

@ Output power 30 watt R.M.S. continuous sine wave into 8 Ohms
® T.H.D. at full power 0-5%

@ Signal to noise ratio—85dB

@ I[nput sensitivity 60mV into 50k ohms
® Frequency response 25Hz-50kHz

@® 8 transistors 4 diodes

® TL60 s5x5x3in

60 watt R.M.S. continuous sine wave output
2 R.C.A. 110 watt 15 amp transistors

o
°
@® TL100 s5x5x3in
°
°

£12-50
£16-75

100 watt R.M.S. continuous sine wave output
2 R.C.A. 150 watt 15 amp transistors

© TP125 7x6tx3in

® 125 watt R.M.S. continuous sine wave output
@ 4 R.C.A, 150 watt 15 amp output transistors

£18-75

£23-25

Specification on power modules: & Rugged layer wound driver trans-
former ® Short—Open—and Thermal overload protection & Only
6 connections. All output power ratings + 0-5dB. Output impedance
8-15 ohms; THD at full power 2% typically 1%, Input sensitivity 60mV
into 10k (}; Frequency response 20Hz-20kHz + 2dB. Hum and noise
better than —70dB.

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE

TECHNICAL INFORMATION: TEL 01-672 3137
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MANUFACTURERS

OF ELECTRONIC & AMPLIFICATION EQUIPMENT

O POWER SUPPLIES

Vacuum varnish impregnated. Transformers with supply
board incorporating pre-amp supply:

PS250 for supplying 2 TP125s £28:00
PS 60/60 for supplying 2 TL60s £25-50
PS 125 + 45 volts for TP125 £16-75
PS100 + 43 volts for TL100 £15-50
PS 60 + 38 volts for TL60 £14-50
PS 30 + 25 volts for TL30 £9-75
PSU 2 for supplying disco mixer £6-50

4 CHANNEL SOUND TO LIGHT
SEQUENCE CHASER—4LSMI O

@ RCA BA Triacs

@ 1000W per channei

@ Fully suppressed and fused

@ Switched master control for sound operation from W to 125W

@ Speed control for fixed rate sequence from 8 per minute to 50 per second
@ Full logic integrated circuitry with optical isolation for amplifier protection

@ Full wave control
Patents applied for £1 8'75

@ 13easyconnections
Model501500W perchannel as above withoutsound triggering £12-25

® STEREO DISCO MIXER

With touch sensitive switching and auto fade

INPUTS: Four identical stereo inputs available with any 2qualisation. Two magnetic
and two flat supplied as standard. High quality slider control on each channel.
Volume, treble, and bass controls for each pair of sliders, Sensitivity mag., 3mv
(R.I.LA.A. comp,). Flat 50mV at 1kHz. Bass controls 11848 at 60Hz. Treble controls
+18dB at 15kHz.

OUTPUT: Up to 3 volts (+12dB) available. Attenuated output for TUAC Power
Modules, Rotary master and balance controls. Band width 15Hz-25kHz & 1dB.

P.F.L.: Output 250mV Iinto 8 ohms. Rotary volume control. Monitoring facllity for all
4 channels. Selection via touch sensitive llluminated switches. Switched visual
cue indicator.

Miscellaneous Facilities: Two illuminated deck an/off switches, Mains illuminated
on/off switches. Auto fade iliuminated on/off switch. Mains powered with Integral
screen and back cover. Complete with full instructions.

Size,; 25iniong x 8in high x 3in deep

{® 3CHANNEL LIGHT MODULATOR
@ RCA 8A Triacs
£18-00

@ 1000W per channei
(Single Channel Version 1500 Watts £9-50)

FRONT PANELS FOR
LIGHTING EFFECT MODULES

(complete with switches, neons and knobs) as illustrated
<« ForsiLMB

£6-50

ae88 [

—
e
s

=¥, )
Size: 8”7 x 43" | ‘ —
= A Size: 61”7 x 4}”
e —E For 4SLM1
6 6 ¢ .&F £5-50
- « For SiLMB
combined with 3SDM1

Size 9”7 x 43"

@ Each channel fuily suppressed and fused
@ Master control to operate from 1W to 100W
@ Full wave control
@ 12 easy connections

© ADD SEQUENCE CHASING AND
DIMMING EFFECTS TO YOUR
TUAC3CHANNEL LIGHT MODULATOR
@ Speed Control 3 per min. to 10 per sec.

@ Full logic integrated circuitry

@ Dimmer control to each channel
easy connectio

® 9 ns
SEQUENCE DIMMER MODULE—-3SDM1 £1 3'00

Factory reorganisation now completed.
Assembly line capacity available for
long and short runs to clients specification
with Quality control.

0 FUzz

LlGHTS Suppliers to H. M. Govt. Depts. Manufactured and

assembled in Gt. Britain fully tested and guaranteed
RED GREEN

BLUE AMBER R JoWoel {s11 :3"0 To1 3¢
240 volt a.c. Long

Life Candle Bulb, Make cheques/P.O.s payable to TUAC LTD. PW/11
CYPMIV I U9l or quote Access Barclay Card No. and post to
UERCIAECLERERN TUAC LTD. (PW11)119 Chardmont Road, London,
CCHUELC LN S w17 9AB. We accept phone orders from Access:

to disco lighting
effects. Barclay Card Holders. Phone 01-672 3137, 9080.

£19-50

Send large stamped addressed envelope with all enquiries for fully illustrated 12 page catalogue
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LONDON N22 4§}

CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E]
(also) I3 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.
| ST. MICHAELS TERRACE, WOOD GREEN,

Phone 888-4474

CLEAR PLASTIC PANEL METERS

Bize 59mm x 46mm x 35mm these meters require a
88mm hole for mounting.

MES =0 to 50 micro amp Full 8cale

ME7 =0 to 100 micro amp Full 8cale

MES8 =0 to 500 micro amp Fult 8calr

MES =0 to1 m/a Full sale
ME10=0 to § m/a Full

ME15=0 to 1 amp Full Scale
ME16=0 to 50 volts
ME17=0 to 300 voits

A.C. Full 8cale
ME18="8" Meter
ME19="VU" Meter

“C100” 100 WATT AMPLIFIER

All bullt and tested, d on a plain a

chassis which measures 18” x 9}” x 4”.and which you
can mount into a cabinet of your choice, Four con-
trolled inputs, master volume, treble, middle and bass
controls. 8fc protected output. 100 watts clean into
8ohm L{8. Ideal for disco, music groupu, PA and
clubs. A bargain at 242 4 £1 carr. + 8% V.

. AIRCRAFT BAND CONVERTER
~ A most popular unit providing inatant
conversion of any medium wave radio
I3 to cover the {fascinating V.H.F.
atrcraft band. Spec.: 9 volts., Used
with any AM or FM radio without
requiring to be connected. Tunes:

OUR PRICE $3-50
+8%

MULTI-METER MMI12
50,000 0.p.v.

H you nced
good

sbmment for
your work/
hobby and
you're not
repared to
settle for a
small scale
and poor
ranges, then
read the
specifica-
tions for the
MM12, and
send for onel
AC volts: 0 to 1-5, to 0/600
in 10 ranges. DC volts: 0 to
0-5, to 0/500 in 12 ranges,
DC current: 0 to 25 uA, to
0/10 amps 10 ranges.
Resiatance: 0 to 100 ohms,
to 0/16 meg ohms in 4
ranges. Decibels: —20 to
462 db in 10 ranges, Size:
64 x 4¢ x 2}inch.
Price 818-50 4+ 8% VAT.

BARGAIN PROJECT BOX
A plastic box with moulded
extrusion ralls for PC or
Chassis panels with metal
front plate fitted with four

§ 110-185 MHz, Size:
40mm. Qur price £6-50 + 8% VAT.

100 x 70 x | screws (all supplied).

OUR PRICE _ 50p. +8%

POWER SUPPLY UNITS
+8%

PPl ewitched 3, 44, 6, 7¢.
9 and 12 volts at 500 m/a,
with onfoff switch and
pilot Hght. Blze: 130mm x
86mm x 76mm.

ONLY #84-50

CABLELESS SOLDERING IRON WAHL. “IS0—TIP»

% Completely Portable

“ Heats in § seconds

“ Bolders ap to 150 joints or more per charge

% Recharges automatically in its own stand

% No AC leakage or induced current to damage
delicate components,

% Heats to 700 deg. ¥

% Fine Tip for delicate and general purpose soldering

“ Only B” long and welghs just 8 ozs.

OUR PRICE £9-75+8% (spare bits are available)

FERRIC CHLORIDE
Anhydrous ferric chloride in double sealed one pound
poly packs. Our Price 85p+ P/P+ VAT @ 8% per Ib.

8 KILOWATTS PSYCHEDELIC
LIGET CONTROL UNIT

[

N ELECTRONICS I ;ll fi 3%8.
Stockists of: Amstrad- Teleton: Akai-Sansui- Wharfedale-
Pioneer - Rotel - Garrard - Connoisseur
BATTERY ELIMINATORSPAP 25p SPEAKERS P&P 70p
240v Input6, 7-5 or Ov EMIi 13" x 87, 3, 8 ohm Ptain £3-49

output ., .. £2-38 8"15"CMaa 5watt,

12v d.c. input (lpecl'y outouto 715 g,,l or 15 ohm. . . £2-38

or 9 d.c.) at 300 £4-20 x 5" Dualcone
ELsAoé":}"w w;tt o . £3°70 »
CARTRIDGES & 8TYLIP&P 280 "5 o Gonl e ‘f?"' o2 tes

107 o 0
Cart. Sty Dualcone £3-35
At(:o's GP01I2)SC or 3CS 0 0

ster. comp] ’ . MICROPHONES P&P 45p

GP93/1 or 95/1 UD 130 50K/600 ohm

ster, cryst £2:00 £1-20 uni-dir. ball metat

GP94/1 or 96/1 . Condenser Mic. 600 ohm ECMT7
G;:eo:. cara'm. g: £1-20 omnl-dir .

cryst. comp. D — tte Stick Mi
GP104 ster, ceram £2-15 £1-20 C.R'/‘ceo:rs - A - th . £1°58
Bsc?yz(ts'go‘:v’! X5H £1-65 £1-20 Canncs!lck IMch \Irllth
SxXom oL exen ontrol (Philips type) .. £1°93
cryst. ster, £2-25 £1-20
SC5M ster. ceram, £2-73 £1-20 CASSETTES P&P 25p
Sonotone 9TAHC or C60 Cgo  Ci20
9TAHC/G (Dlam.) £2-43 £1°20 Low Noise £0-31 £0-48 £0-59

3509 Magnetic £2-45 £1-20 Phitips ED-“ £0-90 £1-27
Audio Technica ATSS #£2-25 = Memorex £0-81 £1-18 £3-67
Goldring £3-58 £1-75 Cassette Head Cleaner £0-48

] Gsoo £5°25 £1°75 Bib Head Cleaner De-

G800H £5-28 £1-75 magnetiser .. .. £1:99

GB00E £9-06 £3-50 GARRARD SP25 MK IV ..  £20-79
Shure Cartridges & Styll GARRARD SP25 Mk {V/G800

M44G £6-88 with Plinth & Cover . £33-20

M5SE £8-40 BSR MP80 £17-35

M7SED Type 2 £15-38 £11-70 Plinth & Cover for Gunard,

MJSEJ Type 2 £12°38 £3-2% BSR -
These Prices Apply to Mall Order Only V.A.T, INCLUSIVE All ltems sublect to
Callers Wel hest Shudehill Tel. 061-832 T710. Leeds 4 New
Market St, Tel. 053242708 Liverpool 15 Whitechapel. Tel, 051-236 0738

e ———— A — —

Mail Ordor Deptew/1 P |

v

Eccles, Munchoshr.
Tel 061-789 5268

EW

ELECTRONICS

Three Channel Bass,
Middle, Treble, Each

el has its own
sensitivity control,
Just connect the in-
put of this unit to
the loudspeaker ter-

M3 CONDERIER
MICROPBEONE
Cardiotd and ommni- direc-
tional 600 ohm and 50K
impedance. 20-18,000
Hz, Onjoft switch and wind
shield. Complete with stand
wdlpbor PAcked in presen-
tation

guaranteed.)

minals of an amplifier and counect three 230V up to
1000W iamps to the output terminals of the unit, and
you produce a fascinating sound-light display. (All

£18'50 p1us 75p P. & P.+8%

Price nz 50 +12§% VAT.

approx size

Our Price

BARGAIN TRANSFORMERS
= 12-0-12 volt 500m/a

240 volt primary transformer bargain.
60mm x 40mm x 50mm
fixing centres 75mm

£1:20 + 8%

3 WAY MULTIPLE AC ADAPTOR

This compact adaptor enables a large range of battery
powered radios, and calculators to be more economlc-
ally operated off the mains (220-240V A.C.) Instantly
switchable for 6, 7-5 or 9 Volts, current rating is
200mA. A polarity reversing coupler is incorporated
into the 2 metre lead which is terminated by a unique
4 way piug offering connections by 2-1 and 2-Smm
sockets, 2-5 and 3-5mm plug. The sealed moulded unit
is fitted with a 2 pin 5 amp mains plug and measures
47 x 35 x 63mm, Nominal weight: 0-22 kg.

ONLY £2-50 + 8%.

GOODMANS CR: VER

Bargain Price Ci

for the "*Havant' Loudspeaker Sylum 3 way 8 ohm.
81 each + 12§% VAT.

LOW NWOISE LOW PRICE CAGBETTES 6%

10% Discount on ten or more cassettes of one type

P.C. ETCHING KIT

Thls kit contains all that
the constructor will need to
etch the circults of his own
dealgn,

Contents—Plastic etching
dish. Sample copper clad
board; Laminate Cutier;
1 Ib Ferric ohloride;
Large Plastic Bpoon"E'.ch
Resist Pen; Full Etching
Tnstructions.

Compiete and Big KIit
Value at £23-75p+8%

Al9 STEREO PRE-AMPLIFIER

A hobby that
pays big salaries.

Enrol in the BNR & E School and you’ll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (Techmcnans Certificates); the Grad.
Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; Radar; Computers;
Servo-mecthanisms; Mathematics and Practical Transistor
Radio course with equipment. We have OVER 20 YEARS'
experience in teaching radio subjects and an unbroken record
of exam successes. We are the only privately run British home
study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

LOUDSPEAKERS +12§% Using standard phono plug con-
nections. Input impedance: 50,000
2} 8 ohm 80p ohms. Maximum -input: 30 mv,
Maximum output: 1-8v {(at 1% dis-
2}~ 40 ohm 80p tortion)., Galn: 10mv input, 0-5v
23" 80 ohm 60p +0,000 Hz.
P -
5% 8 ohm ceramic 4185 ower supply: 240v AC, Dimen-

sions: 101 x 63 x 40mm.

Qur Price “50 + 124% VAT,
U.K. CARRIAGE 50p UNLESS OTHERWISE ST

VAT-—ALll prioss are excluding VAT, Plemmhmhlhnﬂuvml'nh indicated.
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audlo ampll-
er. Brand new components
throughout. 5 asilicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification.
QOutput approx. 13
watts r.m.s, into 8
ohms. Frequency re-
sponse 12Hz 30K Hz £
3db. Fully Integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble cut controls. SBultable
for 8-15 ohm speakers. Input for
ceramlo or crystal cartridge. Sensitivity
approx. 40mV for tull output. Bupplied ready built and
tested, with knobs, escutcheon panel, Input and output
plugs. Overall size 3” high x 6 wide x 74" deep. AC
200/200V. PRICE £13-75. P. & P. £1-00.

DE LUXE STEREO AMPLIFIER
=

A.C. mains
200-240 V.
Uelng
heavy duty
fsola-
mains
transform -
er with full
wave recti-
r flcation
glving ade-

L/ quate
sinoothing with negligibte hum.
Valve line up:- 2 x ECL86 Triode Pentodes. 1 x KZ80
as rectifier. Two dual potentiometers are provided for
bass 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 sepa-
rate “Balance’ control fitted at the rear of the chasails.
Input senaitivity 1a approximately 800m/v for full peak
output of 4 watta per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback in a carefully calculated
olrcuit, allows high volume levela to be used with negligible
dlstortion. Bupplied complete with knobs, chassis size
11w x 4”d. Overali height including valves 6”. Ready
built & tested to a high standard. 212-40. P. & P. £1-30.

HARVERSONIC STEREO #4

A solld state

per
channel Into
i 8 ohm apeak-
ers. Using the latest high technology integrated circuit
ampilfiers with bullt In ehort term thermal overload
P . All including rectifier thi
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & 5 pin din tape rec./play socket are mounted on
the printed circult panel size approx. 94" x 2§” x 1”7 max.
depth. Supplied brand new & tested, with knobs, brushed
dlsed a 2 way tch {to allow the
lifler to be ted h y or vertically) at
only £7-50 plus 50p P & P. Mains transformer with an
output of 17v afc at 500m/a can be suppiled at £1-50+
40pP&Pit d. Full lon detalls
VYNAIR & REXINE SPEAKERS & CABINET FABRICS
App. 64 In. wide. Our price #81-50 yd. length. P. & P. 50p
per yd. (min. 1 yd.). 8.A.E. for samples.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Glving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40—680v.
half wave at 1 amp. or 10--0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Bize 3in. long x 3}in. wide x 3in. deep.
Price £2-90 P. & P. 90p.

MAINS TRANSFORMER. For power supplles.

Prl. 200/240v. 8ecc. 9-0-9 at 500 mA. £1-60. P. & P. 60p.
Prl. 200/240v. 8ec. 12-0-12 at 1 amp. #1-65. P. & P. 60p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. #3-35. P. & P. 980p.
Prl. 200/240V Bec. 23V at 1-6amp, 6V at -6 amp, 8V at
50mA. £2-00 + 65p P. & P

ALL-PURPOSE POWER SUPPLY UNIT 200/240v.
A.C. input. Four switched fully smoothed D.C. out-
puta giving 6v. and 7jv. and 9v. and 12v. at 1 amp
on load.

Fitted insulated output terminale and pillot lamp
indicator. Hamnier finish metal case overall size
6” x 8}" x 23”. Ready bullt and tested Price 85-75
P. & P. 85p.

STEREO-DECODER -
BIZE 2% x 3" x §” ready built, Pre-

aligned and tested. Sens. 20-560 mV | d, -II
1]
e =
o :'\

for 9-18V neg. earth operation. Can

be fitted to almost any FM VHF radio
or tuner. Bterec beacon light can be
fitted it required. Full details and
instructions (inclusive of hinta and
tipe) supplied. £8-68 plua 20p. P. & P.
Btereo beacon light If required 40p
extra.

e T I —
QUALITY RECORD PLAYER AMPLIFIER MEK. I
A top quality record player amplifier employing heavy
duty double wound maines transformer, ECC83, ELS4,
and rectifier. Beparate Bass, Treble and Volume controls.
Complete with output transformer matched for 3 ohm
speaker. Bize 7Tin. wide x 8in. deep x 6in. high. Ready
bullt and tested. PRICE £6-20, P. & P. 80p.

AL8SO AVAILABLE mounted on board with output
transtormer and speaker. PRICE #7-30, P. & P. £1.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
low introductory pricel

Destgned and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
Incorporatea the very latest circuitry techniques with high-
graln, low noise IF stages. Automatic trequency control to
“lock-on* station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
Indl:ator. Nominal output of tuner 100mV. Approximate
elze 124" wide x &” deep by 23" high. Bupplied ready
bull, fully tested snd 34 teed. A/C Malne
200/240V (not avallable in kit form).

SPECIAL OFFER £2250 + £1'40 p. & p.
SPECIAL OFFERS

Muliard LP1159 R.F.-LF. Double Tuned Amplifier
Module for nominal 470 K Hz. 8ize approx. 247 x 14" x
37 7-6 Volt + earth. Brand new pre-aligned. Full apeci-
ficatlon and connectlon detalls supplied. #2-85. P. & P. 12p

Pye VHF/FM Tuner Head
covering 88-108 M/Hz. 10-7
M/Hz LF. output. 7-8 Volt+
earth. Supplied pre-aligned,

with futl circult diagram.
C A details il
Beautlfully made with

preclaion-geared FM gang
and 823P1 4 323Pt AM.
Turning gang only $£315 +
P. & P. 35p.

PRECISION MADE

Push Button 8witch bank. 8 Buttons glving 18 8/P C/O
Interlocked switches plus 1 Cancel Button Plus 3 d/p cfo.
Overall aize 67 x 2}” x 1”. Supplied complete with
chrome Anished awitch buttons. £ for $1-50 + 20p P & P.

HI-FI LOUDSPEAKER SYSTEM MK 11

Beautifully made, simulated teak finish enclosure
with attractive slatted front. Slze 184” high x 10}~
wide x 0 deep (approx.). Fiitted with E.M.I.
Ceramnic Magnet 187 x 8” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 18 Ohm impedance (state which).

OUR PRICE £12.00 each Carr. £1'90.

Cabinet Avallable Beparately 87-25, Carr. £1°40.
Also avallable in 8 ohms with EMI 137 x 8” bass
speaker with parasitio tweeter £10-25, Carr. £21°90.

LOUDSPEAKER BARGAINS
5in 3 ohin £1-46, P. & P. 35p. 7 x4in. 3ohm #1-69,P. & T,
48p. 10 x 6in. 8 or 15 ohm #3-50, P. & P. 76p. E.M.I.
& » 6in. 8 ohm with high fiux magnet 82-06, P. & P. 50p.
E.M.I. tweeter. Approx. 34”. Avallable 3 or 6 or 16 ohms,
£28:00 + 25p, P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" x 144" x 1#%” deep. Weight 190z, Power
handling 20W r.m.a. (40W peak). Impedance 8 ohm only.
Renponse 40Hz—20kHz. Can be mounted on cellings,
walls, doors, under tables, etc., and used with or without
bate, Bend 8.A.E. for full details,

Ouly £7-28 each + p. & p. (oue 75p, two 90p).

Now slso available 8”, — 8 ohm 10 watts, r.m.s. 20
watt peak 40 Hz-20,000 Hz. Overall depth 17. Ideal for
Hi Fior for use in cars £4-90 4+ p. & p. (one 35p, two 66p).

SPECIAL LINES QroeEen A anriiry

STOCK AVAILABILITY
Hi ‘Pidelity stereo tape deck Tt h.
1sms as used in Hi-F1 Music Centres. Eiectronically
speed controlled motor, belt-driven fiywheel capstan,
thiee digit re-settable counter. Record/Play pre-amps.
Bius oscillator, Record/Play and erase heads etc. Power
supply raquired 12V D.C. Circult diagram, etc. supplied.
These units are brand new, but untested and are only
offered to the more advanced comstructor euthuslast.
PRICE #£18-87 + £1-26 P. & P,

WE REGRET THAT WE ARE UNABLE TO ENTER
INTO CORRESPONDENCE ON THESE UNITS.

New but very slightly marked ‘GLENBURN' BSR
automatic record changer decks fitted with cuelng lever,
lightweight arm and fc Hi-Fi st / bl
cartridge. Can be used for automatic or manual play.
PRICE £9-58 + £1-20 P. & P.

Latest model GARRARD 6300 auto/manual changer
de-inxe with cueing lever, blas compensator, counter-
balanced low resonance arm and fitted with ACO8S 104
dlsmond ceramic stereo cartridge. PRICE ONLY £14-50
+ £150P. & P.

Limited number of the latest BSR C141R] auto/manuat

changer de-luxe. Lightweight tubular arm cueing lever,

bias compensator. PRICE £12-60 + 21-40 P. & P.

Alwo slmilar but without cueing lever or bias compensator.
DNLY £11-00 + £1-40P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class HI-_FI Btereo Amplifier Kit. Uses 14

in the first five

Blicon T
stages on each channel resulting in even lower nolse
level with imp: y- d pre-amp with

Bass, Treble and two Volume Controls. Suitable for nse
with Ceramic or Crystal cartridges. Very simple to
moditv to suit magnetic cartridge—instructions included.
Output stage for any apeakers from 8 to 15 ohms. Compact
design, all paris supplied lud. driiled

high quality ready drilled printed clrcuit board with
component Identification clearly marked, smart brushed
anod aluminjum front panel with matching knobs,
wire, solder, nuts, bolts—no extras to huy. Bimple step
by step instructions enable any constructor to build an
amplifier to be proud of. Briet specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response +3dB 12-30,000 Hz Bensitivity:
better than 80mV into 1M(). Full power bandwidth:
4+ 3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to —16dB, Negative feedback 184B
over maln amp. Power requirements 85v. at 1-0 amp.
Overall Bize 12"w. x 87d. x 2§"h.

Fully detailed 7 page construction manual sad paris
list free with kit or send 25p plus large B.A.E.

AMPLIFIER KIT oo 50 £13-50 P. & P. 85p
(Magnetic input components 33p extra)

POWER PACK KIT .. #4856 P. & P. 85p
CABINET £4-85 P. & P. 86p

SPECIAL OFFER—only £22'50 if all 3 items
ordered at one time plus £1 p. & p.

Full atter sales service
Aleo available ready bullt and tested £29-85. P. & P. £1.

3-VALVE AUDIO
AMPLIFIER HAS4 MK I

Designed for Hi-F! reproduc-
tlon of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
chasals, aize 7§"w. x 4"d. x
43”h. Incorporates ECCBS,
EL84, EZ80 valves. Heavy
duty, doubie wound mains
former and output tranas-
former matched for 3 ohm

speaker. Beparate volume control and now with improved
wide range tone controls giving bass and trebls 1ift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote
ing o 1 te with knobs, valves, sto.,

wired and tested for only 27-80. P, & P. £1-00,

HSL “FOUR'" AMPLIFIER KIT. 8imilar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, eto #7-00
P. & P. £1:00.

10/14 WATT HI-FI
AMPLIFIER KIT

A atylishly finlshed
monaural amplifier
with an output of
14 watts from 3
ELS84a in push-pull,
Buper reproduction
of both muslc and
speech, with negll-
glble hum, Beparate
inputs for mike and
gram allow records
and announcements
to tollow each other.
Fully shrouded section wound output transformer to
match 3-15 (2 speaker and 2 Independent volume controls,
and separate bass and treble controls are provided
glving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple instruction booklet
26p + BAE (Free with parts)’ All parts sold separately.
ONLY $11-25 P. & P. £1°35. Also svallable ready built
and tested $15-280 P. & P. 81'35.

GENERAL PURPOSE HIGH STABILITY
BISTOR 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. iline 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. B8olid encap-
sulation size 18”7 x 1}” x }”. Brand new complete
with Instructions. Price £1-60 P.& P. 15p.

‘ Prices include VAT at Current Rate

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

(Please write clearly)
PLEASE NOTE: P. & P. CHARGES

Al prices and specificstions correct A few minwutes from South Wimbledon Tube Station. ?“2’5”0%’3%&%&3&
O U a8 e O] G £ SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES CHARGED EXTEA.
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PLASTIC BDXES IN 5 SIZES
Easily dritled or punched, grey ABS
boxes incorporate slots for 1.5mm pcb’s
with lid fixing screws running into integral

brass bushes

100x50x25mm  S51p  (1-9} 49p * (10+}
112x62x31mm  59p  (1-9) 52p (104}
120x65x40mm 68p (1-9) 62p  (10+)
160x80x50mm 77p  {1-9) 74p  (10+)

190x110x60mm £1.33 (1-9) £1.30 {10+)
Polystyrene version
Plain inside, no integral bushes
112x61x31mm  35p  (1-9) 32p (104}
Add 25p per £1 order value for Post & Packing

TYPE A NEDN INDICATDRS
Held in 8mm hole by plastic bezel
150mm wire leads

— 05 0
— A
e ..': AH
Red, Amber, Clear, Opal 19p each
Green 28p each

TYPE MP NEDN INDICATDR
150mm leads, held in 6.4mm hole by nut

Red, Amber, Clear, Opal 20p each

Stop wasting time soldering
The NEW MW BREADBDARD accepts
Transistors, LED's, Diodes, Resistors, Capacitors
and all DIL packages with 6 to 40 pins

Includes s?mn Componenm'pport Bracket and has over
400 individual sockets, plus Vcc & Ground Bus Strips
Price £9.72 (includes VAT & P.P.}

PDWERFUL 12 VOLTS MINI HAND DRILL
Ideal for drilling
pcb's, chassis and
model-making

and tools with up to 2.4mm dia. shanks
Price £7.56 (includes VAT & P.P.}

SEVEN SEGMENT DISPLAYS
Economy Quality — Only 66p
0.3” — Red

Common Anode — Left Decimal

Full specification displays also available
Red, Green and Yellow
£1.35 each inc. data
P.P. Note. Unless included in price add 25p post & packing
for orders totalling under £10Prices include VAT and are
valid in UK only for 2 months from journal issue date.

Michael Wiliams Electronics)

N

On all orders quote reference PW/11/76

EYE CATCHING INSTRUMENT CASE
Removable Red, Orange or Grey covers
Black chassis with support brackets
Overall size 2560x167x68mm
Price £11.86 (includes VAT & P.P.}

ECONDMY QUALITY LED's
50 for only £5
100 for only £9
Mixed bags, all sizes, various colours

125"
o —

18"
lens

Ze E—

FULL SPEC. INDIVIDUAL LED's
Red (any size) £0.75/pack
Green, Yellow, Orange {(any size} £1.20/pack
Packs contain 5 LED’s, clips and data

i) iz

OH LAMPHDLDER
For LES or Midget flange lamps
13mm hole fixing, lamp not included
Red, Blue, Green, Amber, Clear, Opal, Orange
Price 25p each (See P.P. Note below) )

47 Vicarage Av., Cheadle Hulme, Cheshire SK8 6JP

Quantity quotations on request.

The Home Radio Components Catalogue consists of
200 pages containing some 5,000 items, nearly 2,000 of
them lllustrated. Everything Is set out so clearly the
catalogue is a pleasure to use. When you buy one you
also receive free a mini catalogue filled with super

Ave you only

HALF

a Constructor?

For a year or two / was only half a constructor—struggling along trying to
find the right components by tramping from shop to shop. Then |
discovered Home Radio and their marvellous Components Catalogue!
It's made life so much simpler for me—I can soon locate just what | need
and then order by phone. | really feel that now | can claim to be a complete
constructor,

bargains. The saving on some of your purchases from '

this bargain list alone can more than pay for your

catalogue. The catalogue costs 90 pence plus 35p for '
postage and packing. Why hesitate? Send off your

cheque or P.O. for £1-25 now, and discover the satls-
faction of being a complete constructor.

564

r————_————————,
Please write your Mame and Addce.s in block capitals

' HOME RADIO (Components) LTD. Dept. PW
234-240 London Road. Micham, Surrey CR4 3HD

(Regn. No
London 9129686)
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THE
CAPACITIVE DISCHARGE ELECTRONIC
IGNITION UNIT

IMPORTANT NEWS!
WE ARE PLEASED TO ANNOUNCE THAT THE
"MANTA" — ONE OF THE HIGHEST QUALITY
IGNITION UNITS AVAILABLE — IS NOW SUPPLIED
IN KIT FORM

CONSTRUCT THIS TOP PERFORMANCE IGNITION
UNIT AND BENEFIT FROM [IMPROVED PETROL
CONSUMPTION, SMOOTHER RUNNING AND
INSTANT STARTING FOR YOUR VEHICLE.

KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T,,
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS)
ONLY £16-50

(Ready made unit available at £18-85, including V.A.T.,
’ postage and packing)

Send S.A.E. today for full details of this top quality unit to:—

ELECTRO SPARES

Dept. P.W., 187a SHEFFIELD RD., CHESTERFIELD
DERBYSHIRE S41 7JQ TELEPHONE (0246) 36638

| GIHINASTE electronics

From Denco Coils, through TTL, C'Mos, Quarts Crystals, Vero,
DVM Chips, Clock chips, LED’s; LCD's; Displays, Transformers,
Boxes_ Cases, Knobs and millions of R's and C’s, Transistors and
Diodes.

it's all in our BRAND NEW illustrated
CATALOGUE. FREE with every copy
are 36p worth of vouchers.

Send 35p, inc. Free p & p to

Dept. | Chromasonic Electronics,
56, Fortis Green Road, London, NI0 3HN.
L —

PW10, 61 Newton Leys,
Burton on Trent, Staffs.
DE150DW

MAGENTA

electronics Itd.

for professional components and service

COMPONENTS & HARDWARE

Applications. tncluslve prices, No minimum order. Speedy despatch by

first class post.

SHEET METALS; CAPACITORS; ENAMELLED & TINNED COPPER

I WIRES; RESISTORS; CABLE; IC’s; TOOLS: SWITCHES; SCREWS,
CASES, DIODES; PCB SUPPLIES; TRANSISTORS: PLUGS &

SOCKETS; LEDs; DRILLS; VEROBOARD ETC

FREE CATALOGUE

INCLUDES SAMPLES & TRANSISTOR TESTER DATA OFFER

Please send 2 x 6}p stamps to cover postage etc

Ham re-bhorn with
Record-breaking
Antenna!

The JOYSTICK VFA (Variable Frequency Antenna—
a six band, patented omni-directional antenna of
extreme flexibility) is a MUST for confined locations
-——at the worst it can stand in the corner of the shack
and still do its stuff! But space problem or no ..
what you need most is EFFICIENCY.

Ex-G31Y Q@ is making a come-back after nearly 16
years off the air. He has a “System A"’ Joystick and
tuner and describes himself, at present, as a ‘“re-
ceiver-designing SWL''. In his rather unfavourable
QTH, the System A. gives up to 4 S-points over
any other antenna and he looks forward to getting
his ticket back to test the JOYSTICK on trans-
mission. (You won’t be disappointed, OM!)

Alan also enthuses about recently hearing, courtesy
of the Joystick, a GC working all over G, Gl, GM &
GW. The GC was coming in like a bomb and in
almost all cases both sides of the SSB @QSO'’s were
logged @S5., and this on Top Band in late afternoon!
ALREADY IN USE BY AMATEUR
TRANSMITTING AND SWL

STATIONS WORLD-WIDE AND IN
GOVERNMENT COMMUNICATION.

SYSTEM ‘A £32:40

250 w.p.e.p. OR for the SWL.
£38:60

SYSTEM *J

500 w.p.e.p. (improved ‘Q’ on receive).

PARTRIDGE SUPER PACKAGE

COMPLETE RADRIO STATION FOR

ANY LOCATION, Comprising: the NEW "
R.300 RX (with Xtal Marker), Gen. Cov.

RX., Headpholnes. VFA,s System (“A". :;I

connecting cables. Deliv. Securicor {our risk).

ASSEMBLED IN SECONDS! & R.30.0 ONI.'Y
BIG CASH SAVINGS! £168-75 incl.deliv.

Prices include VAT., insurance and
delivery by post or carrier

Just telephone
your
card number

Phone 0843 62535 (or 62839 after office hours)
IF YOU CAN'T HEAR THEM, YOU WON'T BE ABLE
TO WORK THEM. LET US GIVE YOU FREE ADVICE

ON YOUR ANTENNA PROBLEMS.
GIVE US A RING OR WRITE,WITH SAE.

4R TRILL,
LLL

BOX § NI L=

G3CED G3VFA

Practical Wireless. November 1976

565



DORAM
KITS
CONTAIN
JEVERYTHING
DOWNTO
THE LAST

EEI IRUN T GRGOIN Y/

]

# - Will give Your car
greater Performance

and help to redyce
fuel ¢onsumption. 12y Ne
opgratxon. Includes chan 5
switch with gover

A simple heads/tails game- 'Mmoabilize . AT
random result when activated. Position, ‘L"« ;

Red and green L.E.D. display. i

A
See coupon on next page )

J

HERE’S JUST A FEW OF THE MANY NEW AND INTERESTING KITS AVAILABLE

Y INTERNATIONAL 25' AMP. £29-95 + H W CASSETTE POWER SUPPLY £3-20 + S

¥ MOTORISTS OWELL METER £5.70 + § S=8%V.AT. % DARKROOM EXPOSURE METER £4-76 +H
Y TEST BENCH AMP. £4-95+ S H=12%%V.A.T.| W 6VACCUMULATOR CHARGER £9-95 + S
Y TV SOUND ONLY TUNER £36-95 + H Y 60W GUITAR AMP. £29-95 + H

FULL BUILDING INSTRUCTION DETAILS OF KITS IS AVAILABLE ON REQUEST PRICE 25p EACH
REFUNDABLE IF KIT SPECIFICALLY APPLIED FOR IS PURCHASED
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A PROFESSIONAL DEAL
FOR AMATEURS

LOOK WHAT'S IN IT FOR.YOU

% SEMI CONDUCTORS # CAPACITORS # IC's # MINI CERAMICS @ RESISTORS @

POTENTIOMETERS # THERMISTORS # BRIDGE RECTIFIERS % REGULATORS #

RADIO MODULES # AUDIO AMPS # TIMERS # SABLE & TRANSFORMERS # FET#f

SUPPRESSION FILTERS @ CRYSTALS ¥ HELAYS 8 CONNECTORS 8 PLUGS & SOCKETS & GUE
CASES & KNOBS & DIALS # HEAT SINKS ® SCREWS, NUTS, TAGS, GROMMETS & c AT ALO

ADHESIVES & CLEANERS # ODIODES & INDICATORS ® PANEL METERS & BULBS #

ILLUM PUSH-BUTTON. TOGGLE, ROCKER & PROXIMITY SWITCHES § SOLDERING 1RONS B it 3

N1 CADS 8 DRILLS @ REPLACEMENT STYLI #§ SPEAKERS @ BLANK CASSETTES # Edl‘lon
MICROPHONES it CABINETS @ MULTIMETERS @ LOGIC PROBES

AND MUCH MUCH MORE |

DORAM'S NEW CATALOGUE HAS BEEN
SPECIFICALLY DESIGNED FOR THE
AMATEUR RADIO, ELECTRONICS & HI-
FI ENTHUSIAST.

DORAMS SERVICE ALSO
INCLUDES -

3} MANY PRICE REDUCTIONS —
QUANTITY DISCOUNTS ON
CAPACITOR, RESISTOR OR SEMI-
CONDUCTOR ORDERS

3 FREE _ yp.DATE PRODUCT f/
INFORMATION SERVICE DURING  fir7)
LIFE SPAN OF CATALOGUE S

P ALL ORDERS SENT BY RETURN-OF- Ve
POST <7
3k NO-QUIBBLE REPLACEMENT PART Y, Y

SERVICE

POST & PACKING FREE FOR ORDERS
OVER £1 (Only applies for Great Britain
N.ireland and B.F.P.0O. Nos.- Overseas
orders F.0.B.)

SEND FOR YOUR NEW CATALOGUE
AND/OR KIT BROCHURE NOW!

PW10/76

DORAM ELECTRONICS LTD.

If catalogue ordered {priced 60p) P.O. Box TRS, PLEASE PRINT BLOCK CAPITALS

you will receive a refund voucher Leeds, LS12 2UF. NAME:

of 25p. . X raasansouand AU CAEIOOEIRE0EOaOAO000
1 enclose ........... ‘Please send ADDRESS:

If catalogue and kit brochure
ordered together, price 70p plus
2 x 25p refund vouchers.

me by return my new catalogue
and/or kit brochure. {Over
seas orders except for N.lreland ....cccvveiiceecrininnne J... POST CODE

pleas.e add 30p for post and An Electrocomponents Group Company.
packing surface only. T
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OME years ago, the BBC broadcast an intriguing
play called, “Rossum’s Universal Robots”.
These creatures had been desxgned by man,

manufactured by man, for the service of man. They
did all the menial tasks; house-keeping, ocooking,
cleaning, shopping etc.

But after a while, one robot said to another,
“There’s more of us now than there are of them.”
And so, like all good revolutionaries before them, the
robots took over. Once in command, they became
superior species and all mere humans were reduced
to second-class citizen status.

The computer is an equipment, a kind of robot;
designed by man, manufactured by man, for the
service of man. There are lots of them about. Cer-
tainly not “more of them than there are of us”
but

In their electronic, unfailing, frighteningly accur-
ate and detailed memories, data about you, me, him,
she, them—everybody, is building up.

“Prefers blondes, likes golf, interests—photography
and electronics, police conviction dangerous driving
1967, failed ‘O’ levels . . . etc. etc.”

All your idiosyncrasies, traits, past personal history
available instantly. A.nd of course, it needn’t stop
there.

Many people, both in the computer industry itself
and outside it are asking just how far things are
likely to go. Is there really a danger that, like
Rossum’s Universal Robots, the computers could take
over?

Computer programmers (amongst others) often
counter this suggestion by observing that the com-
puter is the servant. Man provides the input and
receives the output. It also requires man to interpret
the output.

The argument has a certain truth and validity.
Yet it is also true that the computer will play a major
role (if not the major role) in the future development
and, perhaps, in the ultimate destiny of the human
race.

It is being used increasingly to “advise action” for
many problems having first devised a solution, The
“robot” offers its logical conclusions from the input
data. The output is seldom questioned and decisions
are based on this logical output—an output devoid
of all human feeling and reduced to some cold,
algebraic hypothesis.

The computer can store colossal amounts of infor-
mation. In a police state this would prove useful or
disturbing depending upon where you stood in the
scheme of things.

Is there not an indication, too, that we could be-
come so dependent upon the computer that to all
intents and purposes we will be a slave to it and not
the reverse?

Have we not seen this indication already in the

field of electronic calculators? These are now com-
monly appearing in schools. The danger is that we
no longer bother to add, subtract, multiply or divide,
the “robot” in our pocket does all that for us. Ask
anyone who uses an electronic calculator regularly,
and they will admit that they use it even for the
simplest of calculations. We are already a slave to
one form of robot.

With the advent of microprocessors, desktop com-
puters, new technologies and techniques developing
all the time, there must surely be a case for caution
or at least for a rethink and appraisal.

At Baglan Bay, in Wales, computers control and
virtually run a gigantic chemical plant. Not only does
the computer control individual valves, chemical
processes etc, but it also operates an alarm system.
If anything goes wrong the computer will imme-
diately and automatically effect the best means to
keep as much of the equipment working as possible
and will shut down only the minimum of plant so
avoiding hindrance of production as much as possible.

In between its millions of individual tasks of moni-
toring and instructing, the computer will fire a series
of special signals round all its sensors and circuits to -
automatically check that it—the computer itself—is
functioning correctly at all times, It is self-diagnostic.

Now imagine suddenly removing the computer
from Baglan Bay and making man work the plant:
The result would be chaos and probably failure be-
cause the whole complex is run and has been de-
signed to run from a computer.

In the future our way of life is moving more and
more towards dependence upon the computer. All the
computers need do is to simply stop working-—and
we're dead.

.The more reliance we place on computers, the
more we use them, then by definition, the more we
are dependent upon them. It is the slow, unsuspect-
ing, tender trap and we're walking right into it.

Remember, too, that the “thing” (whatever it is)
that controls need not assume human form just to
please our visual satisfaction. The power behind the
throne could just as well be a black box—possibly
drawing its power from light and/or radio activity
thus making sabotage impossible.

What about those UFO’s or anyone else who
wanted to take us over. All they need do is conquer
our computers and they’ve got us!

What man does with the computer is now a major
consideration. A crossroads has been reached. The
computer is destined to be developed far beyond
most people’s wildest imagination. The final outcome
will dominate our entire way of life,

Think about it—while you’re still able!

LIONEL E. HOWES—Editor.
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Mail Order
Protection Scheme

HE attention of all readers

I is drawn to the details of

the Mail Order Protection
Scheme published on page 606 of
this issue. We shall publish it
again from time to time.

Please note that for the pur-
poses of this scheme, mail order
advertising is defined as:—*“Direct
response advertisements, display
or postal bargains where cash had
to be sent in advance of goods
being delivered”. Classified and
catalogue mail order advertising
are excluded.

Super Service

ERO ELECTRONICS
\/ LIMITED have announced
the inauguration of their
Verospeed Service Division. They
undertake to despatch all written
orders on the day they are re-
ceived and a telephoned order
before 3 p.m. will still get the
goods in the post that evening.
The products in this service
have been carefully selected from
the most popular ones in the Vero
Electronics range to enable R & D
prototyping to be carried out with
the same products which can be
obtained in production quantities
at production prices from Vero
Electronics Limited themselves.
The prices for components are
quoted in the catalogue and there
is no extra charge for postage
and packing. Vero also state, that
there is no minimum order sur-
charge. Vero Electronics Ltd, In-
‘dustrial Estate, Chendles Ford,
Hants. Tel: 04215 2956.

spectacular shows, and the latest,
The International Ideal Home
Exhibition, promises to be no
exception.

To be held at the prestigious
National Exhibition Centre, Bir-
mingham, the theme of the show
will be the “Family”. On show
will be three fully-furnished
homes, a solar energy house, a
theatre with cookery, Hi-Fi, TV,
photography, fashion shows and
personal appearances by stars of
the entertainment world.

The Solar House being shown is
equipped with solar panels to heat
domestic water, is fully insulated
to the latest standards, and
equipped with the latest energy
saving devices. To back up this
new form of energy, researchers
claim that for the average family,
50 per cent of the total energy
used is for hot water and the sun
can provide 70 per cent of this.

For those wishing to attend
the Exhibition will be open for
two weeks from Thursday, 14th
October to  Saturday, 30th
Cctober.

which include an extension to
Doram’s range of NPN, PNP,
Unijunction and Field Effect
Transistors; a Constant Current
Charger and Rhythm Generator
IC and 2m mobile aerials. In
addition to the main catalogue
Doram have published a fully
illustrated brochure containing in-
formation on no less than 26 new
‘“easy-to-construct” kits. Doram
Electronics Ltd,, PO Box TRS,
Wellington Rd, Industrial Estate,
Wellington Bridge, Leeds LS12
2UF.

Solar on show

UST a short note for those
J who enjoy a good exhibition,
albeit one that has little to do
with wireless. It appears that the
Midlands is slowly overtaking
London, when it comes to staging
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Catalogues for all

ORAM ELECTRONICS
LIMITED, one of Britain’s
leading mail-order distribu-

tors of electronic components, con-
struction kits and accessories have
published a new ‘Edition 3’ cata-
logue priced at 60p and a new
construction kit brochure priced
25p. Should customers order both
publications together, Doram are
offering a special price reduction
of 15p so customers only pay a
total of 70p. In addition each cus-
tomer will receive two 25p
vouchers which may be used at
any time, as a refund, when plac-
ing orders with Doram.

A special feature of the main
catalogue is that during the life
span of the catalogue customers
will receive, absolutely free, up-
date amendment leaflets giving
information on new lines and
price changes.

Many new products have been
added at the request of customers

Quad from the Beeb
g CCORDING to a BBC state-

ment, no commercial
guadraphonic matrix
system so far broadcast has
achieved international acceptance.
The statement continues by say-
ing that not only is the present
array of quadraphonic techniques
unacceptable, but by and large,
they don’t match up to the stan-
dard achieved by BBC VHF radio.
Further to these findings, the
BBC Research Department has

-developed a new matrix system

which has already undergone
rigorous tests and comparisons
with other systems already known.
The tests are -claimed to have
been judged by panels of
engineers, acoustic experts,
musicians, and producers of all
types of radio programmes. The
findings of these tests on this new
type of transmission, known as
“Matrix H” are said to be very
favourable and that the system is
far superior to anything yet tried.
“Matrix H” has also been found
to combine excellent compatibility
with very good quadraphonic re-
production.

The present BBC stereo distribu-
tion network it is claimed is
capable, without modification, of
carrying “Matrix H”. However,
the extension of BBC VHF radio
services and stereo throughout
the UK remains the first technical
priority and unfortunately, 'no
regular quadraphonic service is
envisaged at present.
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design and build good high powered audio

equipment for discos, groups and PA applica-
tions. (Abbreviated to D. G. and PA throughout this
article.) Two basic factors predominate:

1) Good reliability. Most group, disco and PA,
(G. D. and PA) equipment is used publicly, and
breakdowns can be embarrassing at the very least.
Also, such equipment is generally under infinitely
greater stress than domestic equipment, which is
rarely, if ever, run flat out for any length of time.

2) Inherent robustness. G. D. and PA equipment
is generally subject to poor physical treatment.

Unfortunately, I know from experience that some
constructors and manufacturers use domestic design
philosophy for this class of equipment, Reliable
equipment is based on good, simple designs, built
of top quality components, using generous overatings
at points of stress. Such excellence is expensive, but
repays the owner a thousandfold in the long run.
IT IS ABSOLUTELY FALSE ECONOMY TO SKIMP.
The fundamentally commercial aspect of the uses of
G. D. and PA equipment eases the higher expendi-
ture involved, and in any case, sheer enthusiasm
for loud music make it a worthy sacrifice to many.

In the past, G. D. and PA equipment has lacked
sound quality, but there is no longer any technical
reason why fundamentally Hi-Fi reproduction should
not be possible.

Another factor is versatility. For G. D. and PA
applications are broadly similar and it is logical to

THIS article is intended to help the amateur

BEN DUNCAN

design a system that will either serve all three
purposes and/or is readily convertible for alternative
applications (Fig. 1). Consistent with this aim,
nothing specific is described in the following text.

Power amplifier

High power amplifiers, until recently, had been a
very acceptable stronghold of valves. However,
second generation power transistors make all valve
equipment technically obsolete. Only the elusive
valve sound, beloved of some guitarists, makes the
valve a must for a dedicated few.

The relationship between power output and actual
loudness is commonly misunderstood, Reference to
Fig. 2 shows that for a given volume of space, the
output wattage must be multiplied by ten to double
the loudness. Thus 100W is only three times louder
than one watt. Careful consideration of this graph,
and the cost of loudspeakers, shows the optimum
power to be around 70/100W. Outdoor PA and
(noisy) groups may need higher powers, and 300W
would be needed for any worthwhile (50% ) increase
in loudness. Note that 300W is half as loud as 1,000W
and NOT 500W as is commonly supposed.

Heatsinking and ventilation must be superlative
for the sake of reliability, even if the output
transistors run coolly on music and voice signals. The
rough sine and square wave inputs derived from
synthesisers, guitars and organs can cause rapid
overheating and dissipation may well exceed peak

Other inputs —

SPECIFICATION DISCOTHEQUE i GROUP PUBLIC ADDRESS

Power output (watts RMS) 25-100 ] 25-1000* 50-1000*

Distortion (THD at max. rated |

output, 1kHz) 10% | 10% 10%

Hum and noise— ‘

suggested fevel. -100dB | -100dB —100dB (min)

Phono input Ceramic (Two) ] - | Ceramic

Tape input/output | Pre-recorded effects Reverb & pre-recorded | Pre-recorded speech &
and jingles | effects music

Microphone input Dynamic Dynamic (several) Dynamic, Crystal

Guitar (several) -
Synthesiser, Organ

Monitoring, stereo,
autofader

Specialities

* The wider range is accounted for by indoor v. outdoor usage.

Fig. 1: Typical specifications for G.D.and PA applications with suggested standards to aim for. From these a composite specification may be obtained.
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output power. Apart from overheated output stages,
the transformer may overheat unless conservatively
rated, due to the heavy load these signals will impose
upon it. In order to effect cooling, heat is dissipated
in three ways: (1) Conduction, the heat spreading
out through the chassis, if of metal. (2) Convection,
whereby cool air, in cooling a heatsink, becomes
warm, and in rising, draws a fresh supply of cool air
in, from underneath it, (3) Radiation. Heat is emitted
directly from a heatsink. Matt black surfaces emit
(and absorb) heat best. Heatsinks are best mounted
inside an amplifier, as there is always the danger
in externally mounted heatsinks that the live
transistor casing may be shorted to chassis; a sure
recipe for disaster.

Thermal resistance

Where the transistors are in contact with the mica
washer and heatsink, these joints should be smeared
with thermal conductivity compound. Silicon grease
is an inferior substitute. All metal from which heat
must be able to radiate freely should be painted
matt black. The capacity, or thermal resistance of
a heatsink is measured in °C/W and is determined
as follows: There are generally three thermal
resistances (@) to be taken into account. These, when
added, together with the ambient (room) temperature
give the actual transistor junction temperature, the
maximum value of which, (T; Max) is ascertained
from data books, Dissipation is always assumed to
be 100 per cent of the transistor’s power output,
though in reality it is usually closer to 50 per cent,
thus giving an overload safety factor of 100 per cent.

(RMS
watts)
output

N.B: dBA are
acoustic decibels

o001
H 3 7

Room volume (cubic metres)

Fig. 2: Stralght line graphs showing the relationship between loudness,
wattage and room volume. An Increase of 10dBA reprasents a doubling
of the loudness. Also one acoustic watt is approx. 120dBA @ 1 metre,
and 10W Is approx. 130dBA @ 1 metre.
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1 T T T T T T
30 70 1b0 300 700 1000 3000 7000 10,000

Typically, @: (junction to casing) ...... is 1:0°C/W

@> Across mica washer) ...... is 0-5°C/W

@; (Heatsink; Area and mass of sink

are the basic factors) is (say) 1:5°C/W

Then @Hi+@:+@3=3°C/W. Thus the junction
temperature of a transistor, driven at 25W, mounted
on a 1-5°C/W heatsink with a mica washer, would be
(3X25) 75°C, plus ambient temperature (Tamb) (say
25°C)=100°C. Similarly, to calculate the required
capacity of a heatsink,

(T,max - Tamh)
B3= = (B +9B2)
w

W being the dissipation in watts of the transistor.

Lead lengths

It is highly inadvisable to mount preamp circuitry
within the casing of a power amplifier. Apart from
reducing versatility, it makes high frequency
instability almost certain in many cases. Any
oscillation in these circumstances is likely to be of
a very high order and pass unnoticed, the only
symptoms being overheated components. Any input
level above 200mV is satisfactory, but in any case,
input wires must be kept well away from the output
stages and under no circumstances should input and
output wires be run parallel at less than 60mm
distance. If it is necessary for input and output
wiring to cross over, minimal interaction is achieved
by placing the wires mutually at right angles.

A low input impedance (600Q) allows long input
cables to be used without undue signal loss. However,
high impedance inputs are more versatile as all lower
impedances may be fed in without loss of quality.
Thus provision of both low and high impedance
inputs is suggested. The latter is tapped off a low
impedance input by addition of a series resistor of a
value corresponding to the impedance required.
Naturally, there is some signal loss.

Electronic overload protection circuitry is ideal for
G. D. and PA equipment, but is necessarily complex
to be effective. Therefore low tolerance fuses are
the most common form of protection, and are
relatively satisfactory. These fuses are simply rated
at just above the average peak current, whether in
the speaker or power lines. A double throw switch,
wired to two fuses allows rapid changeover to a
reserve fuse in the event of an exceptional peak
blowing the first. If, however, there is a genuine
fault, the reserve fuse will blow, and in so doing,
confirm this.

Loudspeakers

Good bass response is essential in this type of
equipment, with 70Hz being a maximum satisfactory
frequency. Bass response below 30Hz however, due to
turntable rumble and LF acoustic feedback, and treble
response above 10kHz, due to inevitable scratch and
hiss on disco records is unnecessary. Most high power
speakers tend in any case to be bass heavy and few
extend beyond 10kHz.

It is essential when choosing speakers, to match
both speaker and amplifier powers in RMS or peak
ratings, and never to compare music ratings, as these
vary from 20 per cent to 100 per cent above RMS,
depending on the method of measurement. 100W
RMS=200W peak=200W USA=120—200W music
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power=150W IHFM! If a speaker is to be used
exclusively>with voice and music signals, a 20 per
cent overload factor is recommended for the
speakers. That is, for a 100W system, the speaker
rating(s) should total 120W. Some speaker manufac-
turers significantly underrate their speakers and this
possibility should be checked with the manufacturer.
For example, a speaker with a nominal 100W
rating, could be safely fed using a 100W amplifier
with all types of signal input. If the roughly sine
and square wave signals from synthesisers, organs
and guitars are to be handled, a 50 per cent overload
factor is considered mandatory. A significantly lower
overload factor may result in premature speaker
failure or burnt out voice coils. It is not unknown
for speaker cabinets to catch fire!

Muitiple speakers

In high power systems, it is rare to use a single
speaker, and units over 100W are not commonly
available. With 100W say, two 60W speakers could
be used, giving a 20 per cent overload factor.
Whether they are wired in series or parallel depends
on the reguired impedance. The wattage rating of
each speaker being simply added, provided they are
of the same impedance, or if they are of differing
impedances, they share the power according to the
inverse ratio of their impedances, given that the total
impedance matches the amplifier. This applies only
to second generation (Constant current source)
power amplifiers, the power dissipated being
inversely proportional to the loudspeaker impedance,
due to the ultra-low source impedance, Use of
several speaker cabinets, instead of mounting
several speakers in one cabinet allows sound to be
evenly distributéd with greater ease.

Cabinet design

Designs specifically for G. D. and PA applications
are rarely met, but sensible uprating of a HiFi
enclosure design is satisfactory. Here is a summary
of cabinet design points: Ifigh density chipboard is
suitable, and the thicker the better is an ideal maxim
as long as it is not carried to extremes. A thickness
of 18mm is suitable for most enclosures. Chipboard
is easily damaged as are most materials if on the
road. A solution is to build a framework of angle-
girders around the cabinet, joined together with
wing nuts. Its effect is to make enclosures virtually
indestructable. Cabinet dimensions should be
rectangular and as large as possible.

Bass reflex cabinets should have both their
height and width greater than the speaker cone
diameter, with a ‘depth which is greater than a
third of the width. Infinite baffle cabinets should be
totally filled with tightly packed acoustic wadding.
Bass reflex cabinets require lagging of some 6mm
thickness on any three non-parallel walls, and only
proper (acoustically transparent) speaker cloth
should be used, eg “Tygan”.

Bass reflex cabinets have a reputation of being
difficult to get good results from. In my own ex-
perience however, no particularly arduous calcula-
tions or long hours spent tuning the reflex vent
were engaged upon. The mere cutting of a correctly
sized vent, obtained from tables, gave vastly im-
proved and eminently satisfactory response. In the
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bibliography, books (2) and (6) give details of bass
reflex cabinet design.

Speakerx efficiency

The efficiency of a speaker is simply how many
acoustic watts output compared to how many elec-
trical watts input and is expressed as a percentage.
At about one metre, one acoustic watt is about
120dBA, ten acoustic watts are 130dBA, and so on.
Thus, if 10W drove 10 per cent eflicient speakers,
the loudness at one metre would be 120dBA, or a
power of one acoustic watt would be emitted from
the speaker. Efficiencies of reflex systems are
generally between 5 and 15 per cent, and infinite
baffle enclosures, between 4 and 8 per cent. These
efficiencies are/ far higher than those normally en-
countered in domestic audio, and are due to the
physical size of the speaker units.

If cabinets carrying the same signal face basically
similar directions, the speaker cones must move in
phase for good results, and vice versa for cabinets
facing basically in opposing directions, Speaker ter-
minals are usually marked with relative polarity and
it is wise to see that all connectors in the loud-
speaker line are coherently encoded for like polarity.
For parallel connections, like terminals should be
joined, and for series, oppositely marked terminals
should be connected.

Cable tlypes

The use of 1mm? cable, as used for domestic per-
manent wiring, is recommended for speaker systems
employing lengths below ten metres. The current
capacity of this cable is 10A, and applying

w

I
R
Where I is average current. W is RMS output wat-
tage, R is speaker- impedance, it can be calculated
that this cable .is suitably overrated for. most sys-
tems, up to, say, 150W (depending on the speaker
impedance). This unused capacity is not wasted.
Boomy bass, if not caused by poor acoustic damping
can be attributed to poor electrical damping, due to
too high a source impedance. For this reason, always
run individual wires back to the amplifier for
speakers in parallel and always use parallel con-
nections in preference to series ones to keep the
resistance between each speaker and the amplifier
as low as possible. Long runs of fairly thin cable,
exhibiting a relatively high impedance are also
responsible for this. Use of the specified heavy cable
will avoid serious loss of damping for lengths up to
20 metres, but PA often requires greater lengths.
The usual solution is to use a line transformer to
step up the impedance and voltage (typically to 25 or
100V), hence reducing the current and allowing long
runs of thinner cable to be used, with minimal power
loss. Special high impedance speakers are then re-
quired, or a second transformer to step down. Good
line transformers are expensive and frequency
response is bound to suffer, especially at the bass
end, This is not unduly serious in PA work, but to
say the least, bass is desirable for group concerts!
The solution is to use 2-5mm?® cable, of 20A rating,
which is suitable for ultra high power systems, and
exhibits extremely low impedance; thus long cable
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runs up to several hundred metres are practical.
The cost of this cable, given that all cable is expen-
sive today, is relatively low, and compared with the
cost of line transformers, is trivial! 2-5mm? is of the
order of £12 per 100 metres, and the smaller sizes,
suitable for medium power systems, are corres-
pondingly cheaper.

The pre-amplifier

The preamp determines the overall versatility of a
system of this nature. Maximum versatility is
obtained by providing preamps to handle all likely
signal inputs, and for these to have a common out-
put voltage and impedance (Termed “line level”).
Tone controls and any effects units required can be
simply inserted in series with the line, provided they
have unity gain and match the line level. F. C. Judd
described a system utilising this principle in PW
some years ago, using a line level of 100mV at 10k(}.
The article is highly recommended, as it contains
preamp circuitry for all common signals, though it
would not be difficult to design circuitry using IC’s.

The line level is raised after mixing to a suitable
voltage for feeding power amps, generally between
100 and 1000mV. A preset output of one volt at 600()
will feed satisfactorily into most amplifiers. Several
of these are useful for feeding additional amplifiers,
driving sound/light convertors, etc. The preset
allows the line to be matched to the power amplifier,
thus preventing damage and distortion from over-
loading. Fig. 3 shows a block diagram preamplifier
employing patching, for group and PA use. A patch
board is easily made, as only single pole connectors
are necessary, there being no need to patch the
.earthy side.

Fig. 4 shows a preamplifier in block form for a
disco. Line inputs can provide additional signals,
from say, tape or phono sources. Note that the cross
fader must be ganged log/antilog. The monitor
signal is derived before the mic signal is mixed in,
to avoid acoustic feedback via the headphones. The
monitoring allows accurate cueing and control of
the music signal sources, and thus the mic signal is
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superfluous. A 2W amplifier may seem extravagant
for headphones, but power of this order is necessary
when surrounded by, say, 110dBA of ambient noise.
However, the resistor ‘R’ is determined so that at
maximum volume, the level is safe for short term
listening, though not necessarily comfortable! The
autofader is an attenuator that reduces the music
signal at a preset speed to a preset level when the
microphone is used. “Fader on/off” shorts the auto-
fader, allowing normal mixing of music and micro-
phone signals. The line interceptor allows audio
effects to be added, and when in the ‘off’ position
(input and output terminals shorted), provides two
extra line outputs, which are available for taping,
monitoring or linking with another preamp.

Ceramic cartridges are ideal for disco use, in that
they are robust and free from hum pickup problems,
yet give good quality and can be safely used on high
tracking weights (5g) to prevent the tone arm jump-
ing.

Dynamic (moving coil) microphones are tough and
relatively unidirectional, thus reducing the prob-
ability of acoustic feedback. They are eminently
suited to all G. D. and PA applications.

Don’t use vintage autochangers with tracking
weights measured in ounces. These damage both
records and styli, and lack the all essential cueing
devices.

The potential for troublesome levels of noise and
hum is high in these applications. Amplification levels
are very high, and bass heavy speaker systems are
bound to emphasise hum. The use of quality com-
ponents throughout is a basic step towards noise
reduction. Carbon film, or better still, metal oxide
resistors are recommended. Wrongly polarised or
leaky electrolytics can be noisy while occasional
cleaning of slider tracks and audio connectors with
switch cleaning fluid is helpful. Freezer aerosols aid
location of noisy components.

Hum is usually capacitatively picked up from
stray AC fields. The solution is to totally screen all
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internal wires carrying any AC currents, whether
they be signal or mains currents. Directly radiated
RFI will also be eliminated by these measures. Be
extremely careful not to create more hum with earth
loops. Earth connections should be made once only
so that a common earthing point is made using .a
‘spider’ arrangement of solder tags, to prevent earth
currents interacting and causing instability.

Hum pick-up

Inductive hum pickup is caused when two induc-
tors interact magnetically, commonly a mains trans-
former and microphone transformer. This type of
hum can be difficult to eradicate, and for this
reason, magnetic cartridges and microphone trans-
formers are best avoided for these applications—the
latter is easily substituted for with a transistor
matching preamp. If this is not possible, rotation of
both inductors to find a point of minimal hum and
maximum separation are helpful.

Instability, mains-borne RFI and RF pickup are
all similarly dealt with by connecting a 100nF 1000V
capacitor across the AC mains entry point and across
the secondary transformer terminals. If the DC
power line is longer than 150mm, connect 1000xF
and 10nF capacitors in parallel. Add a series resistor
of value 1-33k() as close as is practical to the base
lead of all low-level silicon common emitter/collec-
tor configuration transistors only. Connect also a
capacitor of 250-1000pF from base to emitter, again
as closely as possible. Keep all wiring short, sliding

extra earthed braiding stripped from coax TV cable
over low-level screened input cables in difficult
cases. All metal within a unit must be earthed, but
once only, to avoid hum loops and instability.

Stabilised supplies are strictly unnecessary for use
with a well designed power amplifier, especially
when used with music and voice signals only. It is
desirable to use an overrated transformer and large
value smoothing capacitors (over 10,000uF), the
former for reliability under overload conditions and
the latter to eliminate hum and prevent HF in-
stability. If the output of an amplifier drops exces-
sively on the heavy signals previously outlined, then
proper electronic stabilisation is advised, though
large value smoothing capacitors and overrated
transformers should also be used as a matter of
course.

Bear in mind that for safety, all smoothmg capa-
citors should be rated at 1-5 times the RMS value
of the transformer winding, whatever the nominal
voltage may be to which they are subjected. Also,
large value capacitors can damage rectifiers with
their initial charging current. In any case, the rec-
tifiers should be overrated, more than the trans-
former, for they are less tolerant to overloading. If
the transformer is 100 per cent overrated, and the
rectifiers 200 per cent overrated, the power supply
will survive most disasters!

Chokes can cure extreme cases of power supply

Bass Treble

Music
volume
Auto Preset output
fader
» Crossfader on/off .
, Interceptor
_ON__ Tone on/°"
amp / Line [+%;)
PU Pg:rami::u Yin 40ut 9 amp 9 o)
PU
_Q;‘ 77&// 7
/ Auto Speed|  preset
fader attenuation
S Preset output
Preamp for]
PU ceramic JControl
, Ysignat
Bass Treble
Line 5) /P
77;7/ jﬂ jv ] amp @)
Microphone 77»7/ 7
Line —_— Mic T
i /=" Level (preset) preamp one
4 7.-’,-‘;/ ! Line
/

é‘R' /

7

Line (2 S SEE—
Level({preset)
2 watt

Headphone

amplifier

1

i

7;57/

s

Output  Input

Fig. 4. Basic Disco pre-amplifier shown in block form. The Line inputs provide for additional input signals such as tape or phono.
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hum, but should be screened and sited at least
150mm from other inductors to avoid transmitting
inductively coupled hum along the power lines. The
transformer must be well ventilated, and electro-
lytics should be mounted so as to remain as cool as
possible. Ventilation slots in screening should not
be in line with any non-screened circuitry, to avoid
pickup of the leaking hum field.

Lighting

Between them, \discos and groups use four types
of lighting: Music modulated (Sound/light), random,
strobed and gimmickry (Oil wheel, light pipes, etc.).
It is worth noting here that it is dangerous to use
strobed light for more than a couple of minutes and
it must never be the dominant lighting. 9Hz or
thereabouts is the most dangerous frequency and
can cause epilectic convulsions, even in normally
healthy persons.

Any design utilising external signal inputs must
incorporate a quality isolating transformer for
safety. For RFI suppression, chokes of the same cur-
rent rating as the control devices should be close
wired in series with the live terminal of these. These
can be made of about twenty turns of suitable heavy
wire wound on an:insulated ferrite rod. Connect a
100nF capacitor across the mains supply, and keep
all mains and audio wiring short and screened.
Triacs are generally better than thyristor control
devices, as they give full wave control, thus twice
the lighting output of the latter. They may be
directly substituted into many designs, though a
diac must be added in series with the gate connec-
tion.

Bear in mind the massive current surge when lots
of cold lamps, exhibiting a very low resistance, have
niains current initially applied via the control
devices. Rather than overrate these, an alternative
solution is to connect a switch across them. Before
using the unit, the switch is turned ‘on’, so as to
short the devices. and allow the lamps to warm up
and attain normal resistance. This switch can also
be used to switch in full lighting.

Cable and bulbs

Electrical goods suitable for’ these applications
can be obtained cheaply from wholesalers. 1mm?
(10A) cable is suitable for most connections and is
relatively cheap while rubber plugs and sockets,
virtually indestructible, are essential for trailing
connectors and extension leads. Low wattage bulbs
(25-60W) are best for sound-to-light displays, where
rapid response is essential, while the slewer response
rate of 100/150W spot bulbs is suited ‘o strobe and
random displays. Gelatine (Coloured, heat-resistant,
plastic sheet, used for stage lighting) is indispens-
able, considering the astronomic cost and limited
power of coloured bulbs. Though initially expen-
sive its versatility is infinite, given a creative imagi-
nation, and it rapidly works out to be cheaper than
coloured bulbs.

Miscellaneouis

Though standard jack connectors are universally
used in G. D. & PA applications, DIN connectors are
useful for multiple connections, and provision of
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these and Cannon connectors would ensure com-
patability with Hifi and studio professional audio
equipment, if desired. Jacks should not be used for
speaker connections, as they cause a momentary
short circuit on insertion, which may well be
sufficient to blow a fuse. It also increases the likeli-
hood of a microphone, for instance, being plugged
accidentally into -the speaker socket! 4mm con-
nectors (Banana) are ideal for speaker connections,
though care is needed to avoid shorting, they are
cheap, extremely tough, of low impedance, and un-
like DIN loudspeaker connectors, are single pole,
thus reversible if neccessary.

Stereo is strictly unneccessary for disco systems,
as apart from costing nearly twice as much as a
mono counterpart, stereo separation on modern day
singles is fairly poor, and few-people at a disco would
hear stereo separation anyway~0n the other hand,
discos are a lot to do with psychological impact, and
effective multi-channel sound would be a welcome
step.

Finally, I cannot overstress the goals of reliability,
robustness and versatility, in that order. Bear in
mind Murphy’s law “If anything can possibly go
wrong, it will’—and in the worst possible situation.
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= PGB SERVIGE FOR READERS

il boards, except SRBP, are glassfibre, drilled and roIIer-tlnned

o — e E—— I S S SE—— S S— _I

| To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

........................................................................ PostCode ..........ccoevvenninnns

Any correspondence concerning this service must be addressed to READERS
| PCB SERVICES and not to the Edltorial offices. |

i
' I Please supply PCB/s as indicated by tick/s in box/es I
Issue Project Ref Price P/P I
I Mar 75 Electronic Organ AMO0315
(set of two) AMo3ig f %8+25 [ I
| Sep 75 Electronic Clock DN0795
(set of three) DN0796} 2:40+15 [ I
l DNO0797
Dec 75 Random Number Selector DNO0793A 0-98+12 O
Dec 75 Sound-To-Light Display DN0798  1-15+12 ] I
I Dec 75 12V PA System DN2/JM  0:98412  [J
Dec 75 Disco System, Amplifier
(2 required) each AMO0421 3-40+18 O I
I Dec 75 Disco System, Light Modulator AM0423  2:70+18 ]
Jan 76 Music Box SRBP DN1/JM  2-25+18 O
I glassfibre DN1/JM  3:00+18 [J I
Jan 76 Emergency Light Unit AMO0419 3:50+ 18 O
Mar 76 CMOS Crystal Calibrator AM0438  1-19+12 [ |
Apr 76 DF Receiver DN4/JM
I P (set of two) DNS;JM 142518 (0
Apr 76 Wobbulator AMO0443 1-08+12 O I
I Apr 76 Auto. Slide Synchroniser AMO0441 2-334+15 O
June 76 Dig. Freq. Meter (set of 4) 4X A004 3:17+15 |
Jul 76  Transistor Tester A002 2-08+15 O l
I Jul 76 Disco Preamplifier A003 0-65+12 ]
Aug 76 Cassette Player Power Supply A001 0-65+12 O l
| Sep 76 Jingle Machine A005  2:30+12 [
Sep 76 Capacitance Meter A009 2:59+14 O
Sep 76 Octavia AF Source A010 1-:30+12 O I
% I Oct 76 Jingle Machine, Mains Unit A006  2:08+12 O
4 Oct 76 Digital Car Clock (set) A001/2/3 2-08+12 O I
A | I Qct 76 Interwipe DN8JM  0-80+12 []
Oct 76 Video-Writer (set) D002/3/4/6
o e ) A007  19-44435 [ I
£ I Oct 76 Hazard Flasher D005  0:76+12 [
Nov 76 Low Level Battery indicator A016 0-40+12 O
g Nov 76 Electronic Thermostat A017 1-30+12 O I
) | Nov 76 Cirtest Probe A018  0-48+12 [
/ Nov 76 Burglar Alarm A019 0-50+12 O
Nov 76 DFM Pre-scaler PCB AO15 will be added to set of four I
m I DFM boards at no extra cost.
: Post and packing is for one board or set of boards. Prices include VAT I
0 { l Remittances with overseas orders must be sufficient to cover despatch
- | by sea or air mail as required. I
3 ,’ I | enclose Postal Order/Cheque ACCESS welcome.
2 f NO.. il en cansess Gl T Send card number only. I
-
o I l for £.......... made payable to READERS PCB SERVICES LTD. I
2 | I NAME ...\ oo oot eeeeee oot
e ] | I A D D R E S SR L e I
O | e e
x| |

© IPC Magazines e,
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HEN it comes to propagation, June is a most
W unpredictable month; the cnly real certainty

is that it is well into the sporadic-E “season”
and that there will be disturbances to radio signals
in the four to six metre bands. There is always a
good chance (like this year) of fine hot weather, so,
in June there should be days when the troposphere
is “open”, to answer the prayers of the 2m and 70cm
DXers.

SOLAR ACTIVITY

At midday on June 16th, 1976, the writer
recorded a small burst of radio noise from the
“active” sun, and that was the first for a month and
more evidence of the sunspot minimum. Maybe it
was a good thing that it was “quiet” in June because
there were enough other upsets to orderly radio
communication without the sun stirring the pot up
a bit more.

SPORADIC-E

It is convenient for the students of sporadic-E that
so many east-European countries use parts of the
four and six metre bands for their national broad-
casting, while those same wavelengths are relatively
quiet in the United Kingdom. This situation means
that home receivers can be tuned to the frequencies
used by these broadcasters with little risk of ‘‘local”
station interference. It’s tough luck for the amateur
who uses the four metre band because when
sporadic-E is present his tiny bit (70 to 70:-7MHz)
is blotted out with strong broadcast signals, mainly
from Poland

An average of 14 broadcast signals were heard
for varying periods on June 12, 19, 20 and 28th. During
the early evening of the 29th, an extensive sporadic-E
manifestation enabled very strong signals from 39

Ron HAM ERAS

of these stations to be heard with ease between 65
and 73MHz. At the same time a host of continental

radio-telephone signals plus sundry automatic
transmissions (beacons, printers, tones etc) were
heard between 40 and 50MHz, causing interference
to Band 1 television pictures, which, before the
advent of UHF television, was a real pest around
Wimbledon time.

The effects of sporadic-E manifestations were
observed by the writer on nine days of the month
(Fig. 1) and on each occasion strong pulses were
received on the R1 vision channel (49-75MHz) and
frequently, programme material was heard on the
sound channel (56-25MHz). From experience the
writer has found that the 50MHz region is most
vulnerable to sporadic-E disturbances (even the minor
ones not listed in Fig. 1) therefore the R1 vision
signal is a most useful indicator as to the presence
and extent of sporadic-E.

TEN METRE BAND

The most persistent early warning for the short
skip conditions which prevailed on the ten metre
band (Fig. 1) was, and still is, the signals from the
German beacon DLOIGI which was frequently heard
at 599, and those from the beacon in Cyprus 5B4CY,
which was heard less often, but it told the UK
listener that the path was open between “G” and
the Middle East. DLOIGI was heard on all of the 18
days indicated in Fig. 1 (12 early morning, 7 at mid-
day and 9 early evening) while the signal from
5B4CY was heard 5 times (5, 7, 19, 22, 28th) in the
early evening and once (29th) during the early
morning. Both of these beacons are part of the
International Beacon Project co-ordinated by the
RSGB and reports of these signals are welcomed by
the Society because these are the rewards that they,

June 76 1 0|1
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Solar

Sporadic-E

10M beacons

Short skip

Tropo

Fig. 1. The black squares show Lhe days in June 76 when unusual almospheric conditions were recorded by the writer at his home in Sussex.
The varlous types of activity concerned are shown at the left.
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and the beacon keepers, get for all of the voluntary
work which they put into running the beacon service.

It is worth remembering that these beacon signals
are also very good for checking the sensitivity and
calibration of the home receiver, as well as for
testing that new ten metre aerial.

Figs. 2 and 3: The barograph charts for June 7 to 14 and 14 to 20

showing the changes in baromelric pressure over that period. What

may appear to be small changes in pressure can have a profound

effect on the transmission properties of the troposphere. For example,

the drop occurring on the 18th was responsible for an opening to the
Continent on part of the VHF broadcast band.
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TROPOSPHERIC

The atmospheric pressure recorded on the writer’s
barograph throughout June remained consistently
high and only fell below 30in. (1016 mb) for about
24 hours during the week-end of June 19/20th. There
were several slight changes lasting for a few hours
at a time which were enough to “open” up parts
of the VHF/UHF spectrum for short periods over a
limited frequency range. A good example of this can
be seen in Fig. 2. Note the slightly falling pressure
early on the 12th; at 0635 GMT the writer logged
strong signals from eight continental FM broadcast
stations between 89 and 100MHz. A similar fall
occurred during the evening of the 13th and at 1838
the writer heard nine continental broadcast signals
in Band II. The pressure continued a slight decline
and at 0735 on 14th, nine continental broadcast
stations were again heard., None of these ‘“extra”
stations was heard while the atmospheric pressure
was rising.

Reference to Fig. 3 will show a sharp pressure
fall during the afternoon and evening of the 18th;
at 1239 five continentals were logged between 95 and
100MHz and at 1800 13 continental broadcast signals
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were heard between 89 and 100MHz. Band II was
open periodically on 6, 7Tth and again during the
early mornings of 12, 14, 15, 23, 24, 25, 26 and 29th
and the evenings of 13, 18, 24 and 29th.

A good picture was received in Sussex on Channel
8 from the IBA transmitter in Lichfield, Staffs (with
only a dipole) around 0800 on both 26 and R8th
showing a path to the north on 189MHz. A UHF
opening occurred early on the 26th when a very
strong signal was received by the writer from the
70cm beacon at Sutton Coldfield (GB3SC), again with
only a dipole feeding the receiver.

*Faraday, Greyfriars, Storrington, Sussex RH20
4HE.

Readers experiencing unusual reception of stations
on the VHF/UHF bands of the nature described by
Ron Ham in the first two articles are invited to send
brief reports to him at the above address. NOT to
the Editorial offices!

If there is sufficient response a regular feature
could be compiled for inclusion in PW—Editor.
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JOSTY KIT
THE QUALITY KIT

FOR THE AMATEUR AND PROFESSIONAL ALIKE

NEW KITS

AT NEW LOW PRICES

JOSTY KITS ARE GUARANTEED FOR 12 MONTHS.

SEND FOR FREE CATALOGUE NOW AND ENJOY A NEW DIMENSION IN ELECTRONICS.

"HF 305 *NEW= | HF 61-2 *NEW »

VHF RADIO CONVERTER. TRANSISTORISED DIODE RECEIVER.

LW

£6-70 ' - £4-30

AT 365 #*NEW=» |HF385-2 *NEW »

3 CHANNEL PSYCHEDELIC LIGHT. VHF/UHF AERIAL AMPLIFIER.

J I €17:00
ALL PRICES INCLUDE V.A.T. — PLEASE ADD 25° P & P NAME © o v ottt et e e
POST THIS COUPON TO MAIL ORDER DEPT. : ADDRESS (. . i v i it e e e e e e e e e e

JOSTYKIT UK LTD. et et i e e ts et ie e et ces sttt as oo
P.0.BOX 68.
MIDDLESBROUGH, sttt
CLEVELAND, TS 1 4 BR.
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) -
SEMICONDUCGTORS TRANSISTORS,
LYNX ELEGTRONICS (LONDON) LTD. ... v o0t o6 1ome oon HF1 DISCOUNT CENTRES
AC127 018 |[BD182 0-92 |OA91 008
Am o s ohoch o
N b .80° .
THYRISTORS AC141 018 |BD233 048" 012
PIV -8A 1A 3A 4A 6A  BA 19A  15A :ng g:fg ggggg 8'.3,0- o g;:g
(T082) (TOB) (C106) (TO220) (TO220) (TO220) (T0220) (TO220) 12 C14oKk 0.28 |BDIB4 1-20 |OCH  ©0-10
50 0-20* 0-25 0-35 0-32 041 042 047 096 |ACt76 0-16 |[BDY20 0-80 |OCT2 0-22
100 0-25° 0:25 040 0-37 047 048 054 102 Agmx g-;zg gg;gg o-& g&lgA o-173
200 0-27* 0-35 045 040 058 060 068 114 [A o 0 0
400 0-30° 040 050 045 087 088 098 140 |ACISTK O BO¥E 005 5C408 081 -
© 8 or 150 as app.
600 — 085 070 — 109 119 1:26 1:80 ‘25 . .
AC188K 0-25 |BF178 028 [SC4OF 0-65
AD140 0-50 |BF179 0-30 |SCAIA 0-65 ALL NEW
AD142 050 |BF194 0-10°|SC41B 070
TRIACS (PLASTICTO-220 PKGEISOLATED TAB) |AD143 0-48 |BF195 0-10°|SC41D 0-88 UNITS
AD149 0-45 |BF198 0-12°| SCHIF 060
“ w0 0 0T o e | LR S S, 02 nR
4 . 3 years
@ O @ O @ O @ b @ o ﬁuoz 0-95 |BF244 0-17°| TIP30A 0-52 FANE 2 yrs
100V 0-60 0-60 0-70 0-70 0-78 0-78 0-83 0-83 1-01 1-0f . e . OTHERS |
AL103  0-93 [BF257 0-30°| TIP31A 0-54 THERS | year
200V 064 064 0-75 0-75 0-87 0-87 0-87 0-87 117 1-17 [AF114 0-.20 |BF258 0.35 | TIP32A 0-64 ALL PRICES
400V 0-77 0-78 080 0-83 097 1-01 113 119 1-70 1-74 [AFt15 0-20 |[BF337 0-32 [TIP34 105
600V 0-96 0-99 0-87 1-:01 1-21 1-26 142 1:50 2-41 2-17 |AFi16 020 |BFW60 0-17°| TIP&IA 068 INC. VAT
AF117  0-20 |BFX29 0-26 (TIP42A 0-72 : .
N.B. Triacs without Internal trigger dlac are priced under column 118 0-50 |BFX30 0-30 |IN2 14 List Sonic
AF 0 N2069 01 5° AR 00 CRA r
(a). Trlacs wlith Internal trigger diac are priced under column (b). AF133 o-gg g:;gl ogg :Ngg‘;o g-:’g. Full rfnsu 1RO Sp. Price :"f”
230 o 5 o 1 0 b
When ordering piease Indlcate clearly the type required. Q(F:‘o_, 8-08 HdeH 8_20 I:‘“ooz 040 87 x 57 10w Various makes £3.95
. eg}ggs g»gg g:;g? g-fg mtg&s g-ggl: 8” A.F. Model 80 Sp. Price  £3-95
. : : : 8” A.F. Model 8 . Pri 69
OPTOELECTRONICS Special Offer |scios o009 |8FY52 0-19 |IN40O5 0-08° Model 83 Sp. Price £6-95
8C109C 0-12 |BFY64 035 | IN4006 0-09* NS (P L SeRricECIL05
Red Led 5 e 0 FANE 8" 807TP Sp. Price  £4-75
Displays Discretes BC117 0:19°/BFY90 0-65 IN40O7 0-10° p. Pri
704 0-80 0125 Red (TIL209) 012 RL209 8C125 0-18°/BR100 020 (2N6%6 O-14 8” WHARFEDALE LINTON )
707 0-80 02 Red 013 9% BC126 0-20°| 8FY39 040 [2N697 0-12 KIT Sp. Price Pair £23-95
27 120 62 Green o4 Axial loag [BCH41 0-287BSX18 0-16 |2N706 010 8” FANE MODE ONEKIT . ,, Pair £19-75
T 9 02 Cloar ] < BC142 0-23 [BSX20 0-18 [2N929 0-14 10” WHARFEDALE GLENDALE XP_
747 1-50 BC143 023 |BSX21 020 |2ND30 014 KIT Sp. Price Pair £53-95
750 180 BC144 0-30 |BSY95A 012 |2N1131 0-15 10” ELAC Model 10RM £3-85
BC147 0-09° BT106 1-00 (2N1132 0-18 12” FANE [21/I5LR 20w Sp. Price  £7-95
8C148 0-09°/8BT107 1:60 [2N1304 0-20 :g; :gr;lszsl%zuo 25w gp, :r,cg g»:g
BC149 0-00"|BT108 1-60 |2N1305 0-20 (2 LA i
74 series NATIONAL CLOCK BC152 0-25° BT109 100 2:1711 0-18 12” TITAN 12/35 35w €15:00 £10-50
TTL Cw;‘S 80153 0-18°| BT116  1-00 |2N2102 0-44 12” TITAN TI2/60A 60w €21-00 £12:50
Less 5% (“fh-m c'lSEll"é'ﬁ'lB"6'|'v'i'r{6'is£3|:|51 8C157 0-09% BUIOS 1-80°| 2N2360 0-14 12” TITAN TI2/100A 100w €36-00 £12-95
for 10+ displays) Socket 0-45 BC158 0-09°| BU105/021-90°| 2N2369A 0-14 CE”LESTION GI2M Sp. Pn‘ce £12-99
Less 10% | MMS316........................ £5-25 BC159 0-09°| BUI2G  1-60°|2N2484 0-16 12” CELESTION GI2H 30w Sp. Price £15-95
for 254 (Sophisticated device Including BC180 0-32 | BU204 1-60°|2N2646 0-30 12” CELESTION G12/50 50w Sp. Price £16-30
7 o glan':‘)“ ¢ MM5318 .50 REGULATORS |pcyer .38 | BU208  2-60°| 2N2905 0-18 12" GOODMANS 12 PD Sp. Price  £17-95
Ta0i  o.14] Socketfo 723 045 BC168B 0-09°| BY206 0-15 | 2N290SA 0-22 12” FANE ‘SPECIALIST'
402 014 1amp Plastlc BC182 0-11% BY207 0-20°| 2N2926R 0-10° BISCOIS0 €25-95 £17-30
71403 o15| LINEARICS 7805 1:50 11 o0 12” FANE ‘SPECIALIST’
BC182L 011% BYX36- 2N29260 0-09 GUITAR 80L €24-75 £16-50
7404 0-16| LINEAR IcS 7812 1'5018C1g3 0-10°] 300 0-12°|2N2926Y 0-09°
7408 016 301A 8PINDIl 035°| 7815 1-50 B X . 12” FANE 'SPECIALIST'
7400  0-16 307 0-55*| 715 1-50) BC1B3L 0-10°( 800 0-15°|2N2926G 0-10 GUITAR 80B €24-95 £16-50
7410 0-18] 08 14 PIn DIl 0-90° 1.25|BC184 0-11° 900 0-18°/2N3053 0-15 12" FANE 'SPECIALIST' P.A.80 £24-75 £16-50
_1’:}54’ g:gg 381 14 PIn DIl 1-60° t'&‘iﬁfz 1;’: BC184L 0-11% 1200 0-21°|2N3054 0-40 127 FANE CRESCENDO [2A €57-35 £37-95
i A TInLDL1 045 %3 |BC207B 0-12%/ BYX38- 2N3055 0-50 12" FANE CRESCENDO 12L  €59-95 £39-95
7420 0-16| 585 14 Pin DIl 2-00° | LM340-15 13:5|pcot2 0-11° 300 0-50 |2N3d40 056 W
1421 0-27| 586 8PInDI  1-50° | masors o N3440 12” FANE CRESCENDO
7430 0-16| 587 8PinDIl  2-00° BC212L 0:11°) 600 0-55 [2N3442 1:20 12 BASS €56-95 £39-95
7432 0-27| 700 8/t4 PIn DIl 0-35 BC213  0-12° 900 0-60 [2N3525 0-50 15” TITAN T15/60 60w £28:00 £€18-95
]’ﬁ;l 83; 7::12 gnPAI Pg\”ou 8-§g BC213L 0-12°] 1200 0-65 |2N3570 0-80 15” TITAN T15/70 70w €30-00 £19-95
: n : BC214  0-14°| BZX61 Serles|2N3702 0-10° 15” TITAN T15/100 100w €40-00 £27.95
-85 . SPECIAL g
T oee] ¥%0s WADED G BC214L 0-14*| Zeners 0-20 |2N3703 0-10° 157 FANE 'SPECIALIST'
7447 0-81| CA3046 o OFFER B8C237 0-18* BZX83 or 2N3704 0-10° BASS 85 €37-75 £28-95
7448 0-75| CA3089E 2-14° BC233  0-167| BZX88 2N3T05 0-10° 15” FANE CRESCENDO
T44TA 0-95| CA3000Q 3-22¢ BC300 0-34 [Serles 2N3708 0-10° ES{L00A £7259 SR EA9S5S)
74700 0-30| CA3130 079 LM309K BC30! 0-32 | Zeners 0-11 |2N3707 0-10° 15” FANE BASS CRESCENDO £75-95 £49 95
7472 0-25| MC1304P 1-63° BC323 0-60 |C108A 0-40 |2N3T14 1-05 FANE CRESCENDO I5/100LT £74-69 £49-95
74713 0-30| MC1307P 11 1A TO3 5V 18” TITAN T18/100 100 €44-00 £29-95
7474 0-32| MCi310P 1-98 BC327 0:18°| C106B  0-45 |2N3T15 1-15 . K
1475 0-47| MCi3s51P 0-91° 95p BC28 0-16°| C106D 0-50 |2Na716 1-25 L AN EICRESCENDOYI BAYEI0 S RRLoagas
7476 0-32| MC1352P 0-01° BCI3T 0-17°| C106F  0-35 | 2N3TH 1-60 18” FANE CRESCENDO BASS £89-95 £59-95
7482 0-75| MC1458P 0-77 BC338  0-17°| CRS1/050-25 | 2N3772 1-60 18” FANE CRESCENDO
7485  1-30| MC1496L tloef | *COLOSSUS’ 18”7 200 watt €115-00 £69-95
7486 0-32| SN75324 2-55 | |C SOCKETS |BCY30 0-55 |CRS1/100-25 [2N3773 2-10
7489  2-92| SNT5451 0-89"| 8PIn 0-12 |BCY3t 0-55 | CRS1/200-35 |2N3819 0-28° HORN UNITS .
7490  0-48| SN75452 089 14 PIn 0-13 |BCY32 0-60 | CRS1/400-40 [2N3904 0-16° CELESTION MH1000 Sp. Price £13-73
05| Taas 0:95°| 16pin .16 |BCY3R 0-55 | CRS1/600-65 [2N3906 0-11° FANE 910 MK It €775 £12-99
7403 0-45| TAASIOA 150l 24PIn  o04s |BCY31 055 CRS3-050'3¢ [2N4124 0-14 FANE 912 €19-50 £14-99
7495 0-87| TAA3S0A j-g5*] 40PIn  0.80 |BCY38 0-5; |CRS3-100-45 [2N4290 0-12 FANE 920 €59-95 £39-98
74100 1-08) TAAS50 0-45° BCY39 1:15 | CRS3-200-50 (2N4348 1:20 FANE }44 €7-95 £3-95
141311 g-:;i TAAGEH1BI2 1-25¢ BCY70 0-12 | CRS3-400-60 |2N4870 0-35° FANE jl04 €16:95 £12:95
mzz 0ut 17,:31%601 ?:gg. To3 BCY71 0-18 |CRS3-60085 |2N4g7t 0-35° HIGH POWER FANE HPXI  £1:78
74141 0-78| TBA480Q 1'30'| HARDWARE |BEY72 012 /M40 080 |2N4g1s 0-T0* CROSS OVER’S FANE HPX2 €175
74145 0-88| TBAS30 1-885° E [BDO15 0-55 MJds1 1-05 [2N4s20 0-50°
_1’:11;.: :3% TBAS30Q 1-90° INC BD131  0-36 [MJ490 0-90 |2N4922 0-58° MANY OTHER DISCOUNT LINES
-00| TBAS40 2:10° BD132 040 . -64°
74180 1-08| TBAS400 2.000 | t Mica-2 washers 53135 e mjé?‘o ;13. ::;ggg gg‘o' (for parsonal callers only)
Teag TeAss00 3080 Solder Tag | o e 0-39 |MJEST! 0-60 |2N5061 0-25° including CABINETS, AMPLIFIERS,
;4}3 :gi TBAS60Q 3050| 2 c‘v':{.‘g:’:“ BD137 040 | MJES20 0-45 |2N5062 0-27% T'TABLES, DISCO CONSOLES, etc.
4 -64| TBAST0 0-98 BD138 0-48 |MJES521 0-85 [2NS064 0-30 Add 75 h (£1-50 pair) f ia
TCA2T05Q 1-95°| 100 sets for 450 |BD139 0-58 [OAS  0-50°|2N5496 o0-65 hddi73pleach ( PR c:"' x
CREDIT TERMS AVAILABLE °79%37* £20
o 9 Please enclose stamp for leaflets or with
P. & P. 20p per order—Overseas 80p—Matchling 20p per pr. enquiries. Prices correct at 6.8.76.
VAT 8% except for ltems ® which are 12§ %—No VAT on overseas MAIL ORDERS & EXPORT to
LYN x ELECTRON IC {06 NEWPORT RD., MIDDLESBROUGH
s (LON DON) LTD- Personal callers to above or
403 SAUCHIEHALL STREET, GLASGOW
Higham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 e |4|.s:n.o7oo’
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Gl %,

HF losses

1 was surprised to see an old
hand such as G2BCX advocating
the use of Paxolin, PVC tape
and even Sealastic for formers
and sealants at frequencies of
144MHz. Being very lossy at fre-
quencies well below 144MHz they
could introduce a power loss of
up to 3dB when used in combina-
tion. PTFE is ideal but Nylon 66
would be preferable to Paxolin
for formers. For protection of
the loading coil and open ends of
co-ax, Polystyrene cement is a very
much better material than Poly-
urethane varnish and sealastic is
almost worse than nothing.

As to his statement that the
standard 0dB reference radiator
is a dipole, I would refer him to
Antennas by Krauss, F. E. Ter-
man and others. The standard
reference for gain and field
strength effective radiated power,
etc., is the unipole, i.e., the com-
mon quarter wave radiator.

J. Bradbury G3AVR (Hayes).

The young idea

I have been a DXer of the SW
broadcast bands ever since I was
just 14 (I am now almost 16). 1
would like to add my views to
your mail concerning the subject
of CB radio,

If carefully controlled, CB radio
could provide a great boon for
example, to house-bound people
“and unlike the USA, I consider
that full power operation on CB
should be made available to
young people if a UK citizens
band comes about. Perhaps even
putting aside several channels ex-
clusively for people under 18, to
prevent the entire band being
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totally jammed up by us or adults.

1 too feel that SSB is essential,
in these days of crowded fre-
quencies, also if we are starting
at the beginning then we may as
well make the best possible use
of the space. Perhaps though, one
channel could be set aside for
use by low power AM walkie
talkies.

To all the Hams—in particular
Mr. Dowdeswell in his August
“On the Air” column, who
appears to be against CB, I would
like to say something. What
about the people who just are not
interested in technical matters?
Some people just want it for
company—especially the elderly
and infirm. All they want is
somebody to talk to—which is
in my opinion what CB is about—
just pure communication, nothing
technical.

If as T hope we get CB then
there is one thing we must have.
Strict control. We must not learn
too late as the Americans did, but
control it from the beginning. We
must get the “pirates” before
they start, not when they are in
fall swing. Simon Hicks
(Swindon).

More amateur gear

I am in agreement with your
Fditorial completely as the edu-
cation of the young is a most im-
portant feature of your task. The
PCB service which you have in-
troduced is really excellent in its
concept, I have used it, the ser-
vice is very good and I will con-
tinue to use it.

1 have been a Licensed Radio
Amateur for many years and very
much regret the changes that
have taken.place. The use of so
much foreign made apparatus is
a matter to be very much depre-
cated. The reasons are:

(1) Self training, the spring-
board of Amateur Radio is grossly
diminished.

(2) Foreign
creased. .

You have a public duty to form
opinion and direct it the right
way, it is important to satisfy the
reader of course, but I suggest
that to lead and direct in the right
direction, to increase the quality
and number of persons who are
concerned about Electronics, Tele-
communications, etc, is a fine
ideal. .

Naturally my

imports are in-

interest is in

—_ = ¥ wma Smab A il

Amateur Radio, and to this end I
would welcome in the space
allotted in your magazine more
sophisticated PCB apparatus to
suit my tastes.

It was a pleasure to see in your
Editorial excellent concepts with
fine ideals. David Foster G3KQR
(Tolworth).

v

1 read, with interest, the com-
ments by E. Watt (Kidsgrove)
(September 1976 issue PW) with
regards to“channelised/mobilised
debris” found occupying 2m
today.

His vast knowledge concerning
the take over of the band by FM
repeaters seems devoid of the
true reasoning behind the use of
repeaters.

Their prime purpose is to en-
sure a reliable communication
link between MOBILES. Granted,
there often appears more fixed
stations using them, but let us not
forget the true objective.

No doubt his idea of true
mobile communication is 100 AM
QSO’s on 145 (the good?, old
days).

His remarks about the fre-
quencies being used by the re-
peaters.

Let us consider: 5 repeater
channels are at present in use
(Rs, Ri, Rs, Rs, Ry) with, say,
121,kHz frequency “windows” for
input and output,

Total 5X121,X 2=125kHz
in a band 1-35MHz wide (ex-
cludes CW, SSB and Oscar bands).

If he cannot find room in the
1-225MHz remaining (over half
allocated band) what a poor sys-
tem he must have.

Please do not think I am all for
repeaters and repeater working,
I very rarely use them, but I
would not remove the chances of
those who do and enjoy doing so.

As regards 4m, has he seen the
new CHANNELISED band plan,
which after the World Radio Con-
ference in 1979 may be meaning-
less anyway? P. Salisbury
GWSKSF (Wrexham).

Entranced by a frog!
Since time immemorial, I have

been going to suggest that a

feature be included, dealing with
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the various problems encountered
in servicing and construction, but
have never done so, because I
realise that very few of these
have anything like universal in-
terest. To say “since time im-
memorial” may be a slight exag-
geration, but when I had made
the Scott-Taggart Four in nine-
teen hundred and—when was it?
—I had already two three-valve
receivers “under my belt”. What
a marvellous set that was; at
4 a.m. I once received Pittsburgh
on MW, using a very queer aerial
erected in our back yard, in the
shape, I suppose, of an irregular
trapezohedron, in a youthful
attempt to get out as much wire
as possible.

In passing, I should like to
reply to your correspondent
Alexander Dodd (letters, Septem-
ber 1976), who so eloquently
laments the passing of the
thermionic valve. I think he is
right to do so, but Wireless Tele-
phony is Wireless Telephony,
whatever apparatus it employs.
Much as I like the valve, I have
to admit that in almost every re-
spect solid state devices are far
superior. It would be absurd for
Practical Wireless to dwell in the
past, and become a journal for
antiquarians.

However, one problem that I
do have, is the removal of the
enamel insulation from copper
wire of 30 SWG or thinner. I
have tried burning it off, but the
wretched wire itself disappears.
I have tried careful scraping with
a knife, but the result is a num-
ber of tiny lengths of wire, an
interesting result, but unproduc
tive. There must be some chemi-
cal dip which could be used, if
only one knew. Then there is fine
Litz wire. It is essential we are
told, to solder every strand. This
means that each one must have
its covering removed. I have
tried, but have little skill in this
subminiature kind of knitting.
Can anyone give me the answer?
In spite of my terrible problems,
I must say how much I have en-
joyed fifty years of radioactivity,
and Practical Wireless.

In the winter of 1924, my sister
and I came home from school to
find Dad bending over a strange
contraption in a corner, on which
were two brightly-glowing lamps.
Without a word, he separated a
pair of headphones, and gave us
one each. I was entranced. I
heard a woman singing “A Frog
he would awooing go”, and my
father said it was from Man-
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chester, fifty miles away. I have
never forgotten the magic of that
moment. What a wonder that was
—and still is.

In many ways sound radio is
more remarkable than TV,
though less complicated. One has
only to look up at the night sky
to realise that the unaided human
eye can see distances millions of
times greater than the human ear
can encompass by itself. It is in-
deed a great wonder, and modern
inventions are daily making it
more soO.

My thanks to Practical Wire-
less for playing such an impor-
tant part in my electronic educa-
tion, and helping me on my way.
Long may it flourish. Howard
Padmore (Blackpool).

Low-down on peaks

It was disappointing to read
Lionel Howe’s Editorial (August
issue) “Hear Hear?” Practical
Wireless does not pretend to be
in the Hi-Fi bracket, but your
Editor does betray some ignorance
of what is true High Fidelity. Part
of the reason for high output
concerns headroom (never heard
of it?).

It is well known that a typical
domestic set up delivering an
average programme level of 1W
would be required to deliver
50W in order to avoid clipping at
transient peaks. Most of the
rubbish which appears at £26-25
is cramped at best, is highly
selective about loads and inputs,
and very high on distortion! If
the editor is happy with that state
of affairs—he ought not to inflict
the paucity of his hearing on
others. There’s nothing wrong
with aspiring to heights, provid-
ing one knows to what one is
aspiring!

Just listening is a fair test, but
the difference between poorly
designed equipment and the best
is incredible. If the Editor would
care to compare any reasonable
amplifier (at £26-25) with say the
Naim 160, I'm sure he will
appreciate the difference in
“musicality”.

I am sure the time has come
when specifications are virtually
meaningless to the majority, but
they do have their uses! I am all
for a little education, but your
Editorial is very backward look-
ing.—J. C. Nuttall (Worthing)

Perhaps I may be allowed to
say a few words about your com-
ments concerning the letter
“You've Been Warned” by T. W.
Hillyard.

As a citizen in a supposedly
free society I found it extremely
distressing that you should con-
done what amounts to legalised
theft and attempted theft by a
government department. Please
let me state now that I agree that
Mr. Hillyard should have been
fined and his “transmitting”
equipment confiscated, but the
taking of other domestic elec
tronics equipment is a gross in-
fringement of civil liberties.

The state is far too fond of
exceeding its authority in respect
of individual liberties and for a
person such as yourself in a most
responsible position to condone
this action leaves me with a feel-
ing of disgust. One cannot be
expected to respect the law unless
one manifestly sees it as open,
fair and just. R. Morgan Lloyd
(Spalding).

Err-well!

I refer to the report published
in the September issue of PW on
the Exhibition of Civilian and
Military Radio. It stated on page
429 that BBC approval for a
piece of radio equipment had to
be obtained first, before a con-
structors licence could be issued
in 1923. This is not so. The true
facts are that this rare licence
covered the home construction of
any apparatus, but theoretically
one was not supposed to listen to
BBC broadcasts with it, It covered
experiments under the Wireless
Telegraphy Act 1904.

An ordinary BBC stamped
licence was issued for listening to
BBC and other programmes with
a receiver purchased with a BBC
transfer on, and made by firms
who were members of the British
Broadcasting Co. Ltd. However,
most enthusiasts listened to any-
thing on the air, from the true
transmitting Hams on 10W to
KDKA and WJX. The air at this
time was reasonably clear, apart
from reaction whistles for long
distance reception. C. E. Largen
(Worthing) (“Old Timer” — 40
years Hon. Sec. Ilford and Dis-
trict Radio Soc. Ex. 20T, 20U,
3QU).
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Superscore HomeTV Game
Get it together for only £24.95

Available to you in kit form at the same moment ball speeds, automatic serving and much more. It runs
as its national launch, the brilliant new Videomaster on six 1% volt SP11 type batteries (not supplied).
Superscore contains the latest product of MOS The Videomaster Superscore kit costs only
technology: a TV game chip. £24.95 including VAT (recommended retail price of the

The logic contained in it had previously to be ready built model is over £40.00) and comes complete
generated by 100 TTL devices. Now it is condensed with ready-tuned UHF or VHF modulator, circuit board
into one 2B-pin chip. with printed legend, all resistors, transistors and diodes,

This all-new Videomaster plugs into your 625-line  built-in loudspeaker, socket for mains adaptor, and, of
UHF TV set (for overseas customers having VHF sets course, the TV game chip itself.
we can supply the necessary VHF modulator) to give Easy to put together the Superscore has full
you four exciting games (including tennis and football) assembly instructions, circuit diagram and circuit
and two future game options. It features on-screen description. Don’t miss this chance to own the newest
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.

POST TODAY TO:

B et Y T

' Videomaster Ld 14/20 Headfort Place, London SW1X 7HN @ |

Please send me (insert No. requ'd)........coeeeeeee Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) I
l or £23.10+£4.00 for P&P overseas) |
l | enclose my cheque/money order* for £........cu... VHF modulator required YES/NO* oW '
I NamE :
: ADDRESS i
)
! ALLOW 21 DAYS FOR DELIVERY * delete as necessary J
L-_---_—-_-——--—----—-—-— GED TN S
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»  INVERTORS

240v-50Hz from your 12v car battery
M 25 watt-£4-75

Prices include p. and p.

battery charger.

avallable.
Special offer.

6-0-6v-6vA. 85p + 10p p. & p

LB

300 watt (12v)-£33-08

40 watt-£8-27 400 watt (24v)-£39-05
75 watt-£12-03 500 watt (24v)-£48-18
150 watt-£21-27 1Kw (50v)-£127-00

P.W. AUTOMATIC EMERGENCY
SUPPLY

240v-50Hz-150 watt inverter with built In
In event of power fallure
switches over automatically from battery

as  Complete kit of parts
bookend case, silk screened front panef and
knobs £47-30 inc. VAT and p. & p.

The bookend case, I.C's and semiconductors,
Transformer,
purchased separately if desired. Send S.A.E.
for further information.

INSTRUMENT CASES
Bookend Amplifier and attractive styled Instrument
Cases available. Send S. and A. envelope for

charging to Inverter operation. Cct.
| appeared in Dec. 72 P.W. Complete kit of

parts (excluding meter) £24-50 plus £1-70p.p.
.1

FLUORESCENT LIGHT INVERTER KIT
B 8 watt-12v—Fluorescent light, suitable for

tents, caravans, houses, boats and secondary
B! llghllna for 1actorles, hotels, &c.

1278 watt £3-90 4 35p p. & p. Bullt up
MJ £4:90 4 35p p. & p.

217-13 watt £4- 20 + 52p p. & p. Buiit up
.' £5:80 + 52p p.
m TRANSFORMERS AND COILS

Both high volume and small order capacity

Miniature malns transformer

>

. ORION STEREO
MPLIFIER

i, U, 9 @

300 watt (24v)-£26-45 1-5 Kw (110v)-£140-80
All above Invertors are in kit form but may be
purchased bulit up In metal case and ready
for use. Price list sent on recelpt of s.a.e.

P.C. board,

Price List.

¢ @ ‘
l vr--hﬂﬂl’)ﬂhlnn @

20 - 20 Watts r.m.s. into 8 ohm load. Distortion
less than 0-01% 100Hz-10kHz.
response + 1dB 20 Hz to 20kHz. Hum level
virtually nil with volume full on.

This is a power amplifier of superb quality
incorporating the very latest design features.
Professional hi-fi enthusiasts have classed it
as fantastic and real value for money. The
CCT incorporates a low flux transformer and
inputs for disc, tape, tuner, etc.

Frequency

including slim line ing.

etc. may be

ASTRO IGNITION SYSTEM
Complete kit of parts for this proven
and tested system £10-45inc.VAT
Ready bullt with only two connec-
tions to alter £13-75 inc. VAT.
Thousands have used this system
both home and abroad. Consider

these
faster acceleration, fuel economy,
excellent cold starting, smoother
running, no contact breaker burn-
Also because of the high
energy spark the fuel mixture can
be made weaker giving further
economy and fewer plug problems.
Fitting time when built 5 minutes
approx.
positive or negative earth.

TRADE and EXPORT ENQUIRIES
WELCOMED ON ALL PRODUCTS

ASTRO ELECTRONICS

Springbank Road, West Park
CHESTERFIELD. 31475

advantages—more power,

Please state whether

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

FREE WELLER 25W (SP25) SOLDERING IRON
(worth £3-24 Inc. VAT) with all orders over £20
Limited period only. Send now.

VARIABLE STABILISED POWER UPPLY,
maina inpul, 0-24V output, stebilised and current
limiting at 500mA + 32V at 50mA. Brand new by
British menufacturer. Size approx. 7§ x 2§ x 4in,
complete with external 5kl 3-tum potlorvokiage
control. Conneclion di upplied. £7.

S0uA (25— -25uA) EDGEWISE METERS, modern
type by Sangamo Western, display .ronf x 13in
with 2 mounting tugs. (Can be zeroed left or nght
hend.) £1-30 each, while stocks last.

"MAINS ISOLATION TRANSFORMERS. Tappsd
mains énpul, 240V at 3A + 12V et 500mA output
New. boxed, made by Gardners, £12

FLEXIBLE HEATER STRIP, 240V s.c.. 150W,
approx. 1 metre long (insulated with fibreglass}
with mains conneclor block. Many. many usas,
60p each.

HEAYY DUTY RELAYS, 24V d.c. operated
(will work on 18V) 3 hesvy duty make contacts
(around 10A rating) + 4 change over contacts
+ 1 break contacl. New, cOomplate with
mounting bracket (Ideal for awrching HT on
Linears.} Many uses for this high quallly
unit. £1:50 each.

Good Quality Pressure Guages, 2iin dia.
flange mounting. 3 models avail. 0-60 Ib/sq.In,
0-100 Ib sq. in, 0-200 Ib/sq. in. stale which £1-25
aach

2N3055 type Transistors. O.K.. but unmarked.
5 for £1.

110¥ NEONS, SCREW-IN-TYPE, 4 for 50p.
SLOW MOTION MOTORS (avitable for pro-
grammers, disglays, etc.) 230-240V a.c. input.
rotation between 1 and 2 revs per minute
£1-28 each.

MINIATURE PLIERS High quallty Crescent’
made in USA. £4-35 + VAT (35p).

SIDE CUTTERS, high quaiity “"Crescent”’,

in USA. £4-45 + VAT (44p).

MIXED COMPONENT PACKS, containing resis-
tors. capacitors. switches, pots. etc. All new
(random sample bag reveslsd approx. 700
items), £2 per pack, while stocks last.

TUNED COILS, 2 section colls, around MMz,
with a black smart tuning knob, which moves
an internal core to vary the inducianca. many
uses, eastly rewound. 3 for 50p.

made

HIGH QUALITY SPEAKERS, 84in x 6in elliptical.
only 2in deap, inverse magnet, 4 ohms. rated up
to 10W. £1-50 each.or 2 for £2-75 (qty. discount
available + 12{% VAT,

TO3 transisior insulator sels. 10 lor 50p.

MINIATURE 2 PIN PLUGS AND SOCKETS
(it into }in hole, pins enclosed, with covers tor
chassis mounting, or cen be used for in-line
connectors). Bargain pack ol 3plugs + 3sockets
+ covers, 50p.

PRAOGRAMMERS (magnetic devices). Contam
¢ microswitches (suitable for mains operation)
with 9 rotsting cams, alf individually adjustable,
1deat for switching disco qums displays. etc.

or (Need
slow motion motor lo dviva cams, not supplied)
9 switch version

HEAVY DUTY NEAYSINK BLOCKS, undritled,
base area ZHn X 2in, with 6 fins. total height
2}in 50p e

SPERRY 1 SEOMENT P.G.D. DISPLAYS, digh
haight 0-3In red, with declmal points, |50V to
200V (nominal 180V) operation. These are high-
volt industrial type and therefore brighter than
normal dispiays. Ali brand new. AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
{two digits in one mount) £1 each. TYPE 333
(three digits on one mount) £1-50. {Sorry. no
single digit available.) Data Suppliied

BSX20 (VHF Osc/Mult). 3 for S0p.

BC108 {metal can), 4 for 50p.

PBC 108 (plastic BC108), 5 for 50p.

BFY51 Transistors, 4 ior 80p.

BCY72 Transistors, 4 for 50p.

PNP audio type TO5 Tunlmors 12 for 25p.
BF152 (UHF amp/mixer), 3 for Sop.

2N3819 Fet., 3 for 60p.

BA121 Varicap Diodes, 4 for 50p.

1N914 diodes, 0 for 25p.

ALU-SOL ALUMINIUM SOLDER {made by Multi-
core). Solders slumijnium to itself or copper,
brass, steel. nickel or linplale. 16 s.w.g. with
multicore flux, with instructions. Approx. 1 metre
coil 30p pack. Large reel (approx. 12 metres)
£2:78.

14in poly chassis s,
€ for 30p.
1.C.’s, some coded. 14 DIL type, untested,

mixed. 20 for 28p.

Mobile Converters. 24V DC input 13-8V at
approx 3-4A DC output. tully stabilised. €3-%0
each {ideal for running 12V car radio from 24V
forry battery}.

A/S Midget 3 pole 4 way, rotary switches.
40p each.

We now stock Splralux Tool- for the electronic

Meiric s-zos pop rivet guns nlc S.AE. for ligt.

ILF. Cans. ¢in square. suitable for rewind. 6
for 30p. + 124% VAT

Miniature earphones with min. jack plug. 2 for
S0p + 12§% VAT

TWIN ILF. CANS, approx. 1in x §in x lin high,
around 3:5-5MH2, 2 separate lransformers in
1can. internally screaned, 5 tor 50p + 12§ % VAT

Dubilier Electrolytics, SOuF, 450V, 2 for S0p.
Dubilier Elecirolytics, 100uF. 275V, 2 for 50p.
Plassey Elactrolytics, 470uF, 63V, 3 for 50p.
TCC Elscirolytics. 1000uF, 30V, 3 for 80p.
Plessey Elecirolylics. 1000uF. 180V, &p each

(3 for £1).
Dubiher Electrolytics. 5000uF, 35V, 50 .lch
Dubilier 5000uF. 50V, 60)

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radio. HI-F! inputs, etc.) approx. ¢in
13in. 3 for 50p.

PERSPEX TUNEA PANELS (for FM Band 2
tuners) marked 88-108 MHz and Channels 0-70.
clear numbers. rest blacked out, smart modern
appearance, size approx. B4in x 1}in, 2 for 35p.
L suppressors {10kohm) for mobile plug
leads, 4 for 50p.

terminats, with mounting clips, 50p
Ptassey Eloctroiytics, 10,000uF at 63V, 75p each.
Plessey Cathodray c.pucuor- o—o 4uF 8t 12- 5kV
DC. Screw terminats. £1-50 e.

PLEASE ADD 12§% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LiST.

Dept PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday‘t&Saturday
PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TV PLUGS AND SOCKETS

TV Plugs {metal typs), 5 for 50p.

TV Sockets {metal type), 4 for S0p.

TV Line Connectors (back- lo—bsck sockets), 4
for S0p. Plesse 8dd 12{% V.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 80p each. 3 for £1-50.
N-Type Sockets (4-hole chessis mounting). 50
onms (2 small comx lead type), S0p each.

PL259 Plugs {(PTFE), brand new. packed with
reducers, $5p or 5 for €3,

50239 Sockets (PTFE). brand new (4-hole fixing
type), 50p sach or 5 for £2-25.

25-way 1SEP Plugs and Sockets, 40p set (1 plug
+ tskt).

Plugs and sockets sold separately at 25p each
Bulgin Round Free Skts. 3 pin, for mains input
on test aquipment, etc.. 25p each.

WELLER SOLDERING IRONS

EXPERT. Built-in-spotiight illuminates work

Pistol grip with fingertip trigger. High efficiency

copper soldering tip.

EXPERT SOLDER GUN. (8.80 + VAT (S4p}

EXPEAT SOLDER GUN KIT (spare bits case,

atc.). £9-00 + VAT (T8p)

SPARE BITS, PAIR. 30p + VAT (2p)

MARKSMAN SOLDERING IRONS

SP15D 15W £3 + VAT (24p)

SP25D 25W £3 + VAT (24p)

SP25DK 25W + bits, stc. kit £3-85 + VAT (3tp)

SP40D 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman Irons.

£2.27 + VAT (18p)

SPARE BITS

MT8 for 15W. 48p + VAT (4p).

MT4 for 25W, 38p + VAT (3p)

MT10 for 40W. 42p + VAT (3p)

TCP1 TEMPERATURE CONTROLLED IRON.

Temperature controlled iron & PSU, £20 + VAT

(€£1-80)

SPARE TIPS

Typ. cc single Nat. Typs K double fiat fine tip.
very line tip. £1 each + VAT (8p).

ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s.w.g. in alloy dispenser. 32p
+ VAT (3p).

Size CISAV18 Savbit 18s.w.g.. 58p + VAT (4p).
Size 12 SAVBIT 183 w.g. on plastic reel £1-80
+ VAT (15p)

ASTRO IGNITION

Terms of Business: CASH WITH ORDER. MINIMUM ORDER f£1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00. 1.30-5.00.
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® REMOTE CONTROL UNIT

The latest development by Alan Willcox in his series of
remote channel change control units is a version requir-
ing minimum connections and modifications to the TV
set. in consequence the receiver section can either be
built into or stood on top of the set. A new simple
ultrasonic transmitter makes use of a timer i.c. while
LEDs give channel indication.

® VIDEO CIRCUITS FOR THE
EXPERIMENTER

Since building a solid-state monochrome receiver four
years ago Luke Theodossiou has tried out in it a number
of different video output circuits. The course of this
development is traced and the advantages of the various
circuits described.

@ SERVICING FEATURES

John Law describes the Indesit T12LGB portable and
its faults, Dewi James describes some interesting faults
recently encountered on a variety of models and there's
more from Les Lawry-Johns on the Philips K70 colour
chassis.

Practical Wireless, November 1976

€ GRUNDIG COLOUR RECEIVERS

Andy Denham relates his experiences in servicing the
first Grundig solid-state chassis — the 5010/6011 series.
This is the first time we've Icoked at faults on a chassis
using a thyristor line output stage.

® THE SONY U-MATIC VCR

Start of a detailed look at the signal and servo techniques
used in this well known VCR.

PLUS ALL THE REGULAR FEATURES
on sale OCTOBER 1E&th,
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NEW RANGE FOR LEAK
New from Rank HiFi is a range of
Leak equipment called the 3000
Range. There are four loudspeakers
featuring time delay compensation,
35 and 25 watt tuner amplifiers, an
80 watt amplifier, a belt driven turn-
table and a pair of head-phones using
an improved form of the isodynamic
principle. The 2075 loudspeaker con-
tinues having established itself at the
top of the loudspeaker market.

Holography has been used exten-
sively in the development of this new
range of loudspeakers and in particu-
lar in the design of the treble unit,
which is common to all four loud-
speakers.

Rank HiFi has aimed this new
range at the knowledgeable enthusi-
ast, one who is capable of appreci-
ating technical excellence coupled to
a good appearance design and who
expects reliability.

Leak 3000 Range of Loudspeakers

Embodying the latest research and
production techniques of the en-
gineering team at Bradford, these

EAGLE ALARMS

A new range of fire and burglar
alarms introduced by Eagle Inter-
national of Wembley, Middiesex
meets the need for moderately priced
automatic security systems in homes,
schools and offices.

For the detection of intruders Eagle
market two alternative alarms AB10
and AFB15. The AB10 is a door or
window alarm with key and magnetic
sensor switch. It is very simple to
install and incorporates an instant/
delay action switch which allows
setting of the alarm without triggering
siren. The AB10 is also suitable for
use on car doors.

The AFB15 (illustrated) burglar/fire
alarm employs the same master unit
as the AB10, but has three remote
detectors, one fire detector, plus
plenty of cable, staples and self ad-
hesive pads. Eagle International, Pre-
cision Centre, Heather Park Drive,
Wembley, HAO 1SU.
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four 8-ohm designs mark a radical
departure from previous Leak acous-
tic products for the following rea-
sons:—

The subjective effect of such a time
delay compensated system is subtle,
but nevertheless demonstrable.When
listening to a single loudspeaker an
improvemént occurs in perceptual
depth and transparency of the sound
image, adding a further degree of
realism. The effect in stereo is a
greater spatial effect and feeling of
depth, where one listens through the
loudspeakers instead of to them. This
gives a more accurate construction of
stereo images in the sound field.

A far greater design effort has been
applied to the appearance of this
range than to previous Leak ranges.

All the new drive units have plastic
cones or diaphragms and the physical
relationship between the drive units

in space is accurately preserved by
the use of a moulded polyurethane
foam front baffle.

Due to a greater understanding of
Doppler distortion, intermodulation
distortion, delayed resonance and the
design of crossovers it has been
possible to extend the operating fre-
quency range of the bass units into
mid frequency areas. The engineering
team has been particularly success-
ful in measuring these distortions,
especially with regard to their audi-
bility.

The four designs in the Leak 3000
Range of loudspeakers will be offered
in teak with black grill covers. The
estimated selling prices are expected
to be in the region of (per pair):

3020 £90
3030 £125
3050 £175
3080 £262

Rank HiFi, P.O. Box 70, Great West
Road, Brentford, Middlesex, TW8 9HR.

AIR BLAST CLEANER

Available from importers Pelling &
Cross Ltd., is a very useful cleaning
device for the hi-fi and electronics
enthusiast. Dust-Off is a 140z. can
containing a liquified gas (freon)
which emerges as a pressurized,
super dry but inert gas, capable of
dislodging even well ingrained dust
and oxide from delicate tape recorder
mechanisms, tape heads, and record
stylii without the danger of creating
static by conventional forms of
wiping or brushing.

The cost of the initial Dust-Off can
and trigger nozzle is £8-57 inclusive
of VAT, plus post and packing at 65p.
Flexible extension nozzle £1-49 plus
post and packing 35p. For further
information please contact Peter
Recklin, Pelling & Cross Ltd., 104 Baker
Street, London W1. Tel: 01-487 5411.

«
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NEW HEATHKIT CAT.

Shown for the first time in the new
Heathkit catalogue are: an AC volt-
meter, X-Y chart recorder, IM distor-
tion analyser, harmonic distortion
analyser, amateur radio receiver,
triple-output power supply and digital
electronic floor and shelf clocks. Also
included are details of a ‘Big Ben'
electronic chimes. Free catalogues
may be obtained from Heath (Glouces-
ter) Limited, Gloucester, GL2 6EE.

BIB KIT

Four useful accessories have been
put together to make up a new Bib kit
ref. 104. They are: cassette storage
tray which holds ten cassettes and
includes self-adhesive pads for wall-
fixing, a Bib Fast Hand Winder, a
cassette head tape cleaner, a pack of
20 cassette and 10 library case re-
placement labels. Price is £2:81
including VAT and this kit is ideal for
owners of cassette machines. Bib HiFi
Accessories Ltd., P.O. Box 78, Hemel
Hempstead, Herts., HP2 4RH.

o
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DECIMO WATCH

With their digital watch Decimo have
gone 100% for liquid crystal display.
Not only are the digits large enough
for all ages to read, but they are con-
stantly displayed and a battery lasts
about 18 months as opposed to about
six months for the LED electronic
type watch.

“The Blue Max is the name they
have chosen for their watch. It was
of course the name of the famous
medal given for extraordinary acts of
bravery and achievement in the First
World War. Only officers were
eligible to receive it. Later it was ex~
tended as an award for the highest
achievementintheartsand sciences.”
Price is £49-95. Further information
from: Douglas A. Dorsett—Managing
Director, Decimo Limited, Park House,
Chobham Street, Luton LUT 3BS, Bed-
fordshire. Tel: Luton 38881.

PERIPHERAL

A peripheral printer which broadens
the usage of Tl handheld program-
mable calculators has been an-
nounced by Texas Instruments. The
new PC-100 print cradle now allows
any Tl hand-held programmable
calculator to become a desktop
printing calculator,

When the calculator is locked into
the cradle, the user is able to print
anything shown in the display or
print the step-by-step execution of a
program. Programming the calculator
becomes simplified, because the
“list’” feature of the PC-100 will print
out program lists for editing, and the
“trace” mode provides a complete
audit of every step in progfram execu-
tion.

The PC-100, has a suggested retail
price of £199-00 inc. VAT.

Since it expands the usefulness of
Tl programmable calculators, the
PC-100 will be available from all
retailers which carry either of the
recently announced SR-52 and SR-56
calculators. European, Calculator Divi-
sion, Texas Instruments Ltd., 165 Bath
Road, Slough, SL1 4AD. Tel: 35544

SONUS CARTRIDGES

C. E. Hammond & Co. Ltd. announce
the availability of the Sonus line of
cartridges:

« #

Blue Label cartridge: This unit is
fitted with a micro-miniature multi-
radial diamond tip, ground and
polished to a precise contour in order
to trace extremely high frequencies
while maintaining a relatively large
groove contact area. Although origin-
ally developed for use with discrete
quadraphonic records, these charac-
teristics considerably improve groove
tracing in general, with a consequent
reduction in distortion in all forms of
micro groove records, particularly in
the inner grooves. The stylus mount-
ing, although very small, has extreme-
ly high mechanical strength and
precise orientation. This diamond,
combined with a moving system of
exceptional lightness and strength
definitely represents a ‘state of the
art’ system. Price: £59 plus VAT.

Red Label cartridge: This has a
conventional elliptical (bi-radial) dia-
mond tip. Except where an extended
frequency range is essential, this tip
provides most of the precise tracing
virtues of the Blue Label, although
the stylus groove bearing areais con-
siderably smaller. Again, the stylus
mounting and general characteristics
provide high mechanical strength and
precise orientation in a moving
system of exceptional lightness and
strength. Price: £46 plus VAT.

Green Label cartridge: This unit
is fitted with a micro-miniature
spherical tip for general purpose use,
where minimum stylus and record
wear is desired under day to day
conditions such as transcription or
radio station work. it is also optimum
for records compensated for inner
groove distortion. Price: £39 plus
VAT. C. E. Hammond & Co. Ltd.,
Revox: 105-109 Oyster Lane, Byfleet,
Surrey KT14 7LA. All other products:
111 Chertsey Road, Byfleet, Surrey
KT14 7LA. Tel: Byfleet 41131,
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BATTERIES in equipment and cars are often prone to
failure at inconvenient moments because no-one remem-
bered to check the battery. More often than not, with the
exception of cassette recorders, a monitoring meter is not
fitted.

This circuit is designed to monitor the battery voltage
and light an LED when it falls below a precisely set level.
It is cheap, small and more rugged than a meter. Moreover,
a meter has to be looked at and can be mis-read, whereas
a light is reasonably eye-catching. The unit consumes very
little current (about 2mA), and can be permanently wired
across the battery.

SUPPLEMENT TO PRACTICAL WIRELESS NOVEMBER 1976

Practical
Wireless
8-Page
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CIRCUIT

A 741 operational amplifier is used to compare a pro-
portion of the supply voltage, V,, at one input, with a fixed
reference voltage at the other input Fig. 1.

Photograph showing the prototype printed circuil board with the
LED mounted on the board. In prictice however, the LED would
probably be mounted remotely.

As V,, falls slowly with use, the voitage at pin 2 drops
below that at pin 3 which is fired by the Zener diode, and
the 741 changes state. The 2-2MQ resistor supplies positive
feedback to ensure sharp switching action.

The output at pin 6 goes from about 2V when ‘off' to just
below V,, when ‘on'. In order to prevent the LED emitting

—_—
%2 ‘\i/’ 5
10k €33
- i
B s Wiy
2 J7 RS Y
VR1 2.2k Eap2
=4 Battery 6
m being
T monitored
D1
6V
L~

(w321]

Fig. 1: Circuit diagram showing LED1 and D2 in the two positions
enabling either a normally ON or normally OFF display.

ONE



slightly when supposedly off, a 1N4001 diode, D2, in series
with it drops this 2V to about 1-4V, at which the LED
definitely remains in the ‘oft’ state.

The preset enables triggering levels to be set from the
Zener voltage to just below the line voltage. With a 9V
battery the trigger level would probably be about 8:0V. The
value of the Zener should be about half to two-thirds of the
battery voltage when new. Circuit values are given for a
9V monitor, but no component is critical.

Should it be desired that the LED is normally ‘on’, and

% components list

Resistors
R1 4-7ks2 R4 2-2M¢)
R2 10ks) R5 2-2k(2
R3 50k VR1 50k{) Horz. preset
Alt W, 10%
Semiconductors
IC1 41 D2 1N4001

D1 BZYB886-2V 400mW zener LED1 0-2in Red

Miscellaneous
PCB, 45 x 35mm (see readers PCB Service, page

576).
1)
@ |
—
=
=
2L
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1= |
]
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©
e e fref) 1
+ve
Battery
e
—ve
— e} LED1
.-T—_——>
AM 0493

Fig. 2: Actual size PCB showing the foil side above and the component
overlay below,

TWO

switches 'off' when the voltage falls, then just reverse the
polarity of the 1N4001 and the LED and take the LED to the
positive line instead of the negative. (Shown dotted in
EiigisihE

CONSTRUCTION

A PCB layout is shown in Fig. 2, and makes for a neat,
compact unit. Construction and component layout is very
straight-forward, but ensure the LED is inserted with the
correct polarity. The LED's the author used had the nega-
tive lead indicated by a flat on the body.

To set up, adjust the preset to cause the LED to light at
what is considered to be the voltage of a near dud hattery.
The circuit may be used with batteries up to about 30V but
R1 may need to be increased to keep the current drain low
at the higher voltages.

TRONIC

FHERMOSTAT,

THE mechanically operated fan fitted to most cars is an
unnecessary waste of power, causing overcooling and
increasing warm-up time. If the engine is operating below
its optimal operating temperature, the petrolfair mixture

Y
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The prototype shown here was constructed on Veroboard and used a
transistor for swilching (see Flg. 2.) The design shown In Fig. 3 Is
the modified PCB and uses a relay for switching purposes.

will be weakened due to premature condensation causing
a reduction in power output. The fan also absorbs actual
power from the engine, and on some cars can absorb up
to 5%. The fitting of an electronically controlled fan driven
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D8
C3
zener BC108 LOONF
500V

RLA

Tr2

by a small heater type electric motor can stop most of these
unnecessary power losses.

Fan cooling is only required when the coolant in the
radiator rises above about 5 deg. centigrade above the
opening temperature of the coolant thermostat. Under
normal motoring conditions the ram effect of the air forced
into the radiator by the forward motion of the car is ade-
quate to cool the engine, but if, for example, the car engine
is left idling in a traffic jam, then some artificial airflow is
required, and this is provided by the electric fan. The elec-
tronic thermostat described here controls the operation of
the electric fan.

The temperature of the radiator coolant is “measured"

* components list

Resistors
R1 510 R7 10k}
R2 1ks2 R8 10}
R3 120Q R9 2202
R4 10002 R10 220(2
R5 47000 R11 4742
R6 47k VR1 5000 preset

Al W 10%

Capacitors
C1 22nF 25V Cd4 22uF 15V
C2 1004F 16V C5 500/F 25V
C3 100nF 500V C6 500;F 25V
Semiconductors

Tr1 BCY70,2N3906 or D8 BZY886-2V

equiv. 400mW zener
Tr2 BC108,2N3%04 or D9 1N914
equiv. D10 1N4001
IC1 SN72741P D11 BZX6112V 1-3W

D1-D5 5x OA91
D6 BZY88 3-3V 400mW zener
D7 BZYB8 3-3V 400mW zener

zener

Miscellaneous
RLA,12V relay with contacts rated at 4A and coil
resistance or more than 200Q2 i.e. Doram no. 348-131.
T1, mains transformer with 12V secondary and
rated at 6VA, i.e. Doram 207-201. PCB 125 x 50mm
(see page 576 for readers PCB Service}

SUPPLEMENT TO PRACTICAL WIRELESS NOVEMBER 1976

Motor
Fig. 1: Circuit diagram of lhe
Electronic Thermostat, show-
ov ing the siring of five OA91
5 diodes which form the sens-
w318 ing device on the radiator.

by a string of germanium diodes D1-D5, which are secured
in thermal contact with the top of the radiator at the oppo-
site end from the inlet pipe (this is to ensure that the radi-
ator is allowed to fill completely with hot coolant before
any assistance is given to the cooling airflow). The forward
voltage drop of germanium diodes changes by —10mV per
deg. centigrade approximately. Therefore the combined
forward voltage drop of five series connected diodes will
change by —50mV per deg. centigrade and if this voltage
change is compared with a reference voltage, then a fairly
simple, but effective thermostat can be made.

+12V
R8
10
MW R -
c4
224F Motor
15V
——
ov

Fig. 2: Alternative switching is achieved by the use of a power tran-
sistor instead of a relay as shown above.

REFERENCE VOLTAGE

As the battery voltage changes considerably with engine
speed, state of charge, etc., some form of stabiliser is
required to provide the reference voltage and also to supply
the forward current for the diodes which are thermally

THREE
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Fig.3. The PCB shown above is full size and is designed to use the Doram 12V relay, number 349 131,

connected to the radiator. A regulated current to supply
VR1 and the diodes D1/5 is provided by constant current
generator Trl. If the voltage across the diode chain and
R1is greater than that set on the slider of VR1 (threshold
temperature) then the output from the voltage comparator

IC1 will be low (about 2V), but if the radiator coolant tem-
perafure rises high enough, then the voltage across the
diode chain will drop sufficiently for the voltage on VR1
slider to be the larger and in this condition the output of
the comparator will go high (about 10V), To prevent
“chattering” and to provide some hysteresis for the
thermostat, R6 is included to give the voltage comparator
some positive feedback—Fig. 1.

When the output of IC1 is at 10V, then D8 conducts
providing base drive for Tr2 which switches on and ener-
gises the relay, thus starting the fan motor. When the out-
put of IC1 is at 2V, i.e. the radiator coolant is at a lower
temperature than requires artificial cooling, D8 does not
conduct, Tr2 is not switched on and the relay is not ener-
gised. Components C1, C2, and R8 are essential to elimi-
nate the high energy spikes present in most automobile
electrical systems which can damage some of the com-
ponents (notably IC1 and Tr2).

FOUR

The circuit will work equally well with any negative
temperature coefficient device, such as a thermistor; the
only proviso being that the device has a resistance of
between 20 and 1000 ohms at the desired switching tem-
perature. A power transistor can also be used to switch
the supply to the fan motor, and if this is desired, then the
circuit should be modified as shown in Fig. 2

The circuit can also be used as a central heating con-
troller, but in this case it is necessary to switch something
off, normally the mains powered circulating pump. One of
two solutions to this problem is to use the normally closed
contacts of the relay instead of the normally open ones in
the case of the fan motor. This solution has one disadvan-
tage in that it is not fail safe, so a better way of reversing
the function of the thermostat is to reverse pins 2 and 3 of

R11
1N400‘l +12v
c5 DM
L :Eo/;j:j i’soour A
ze er
[(W320]

Fig. 4: If this device is to be used for any purpose other than a car
thermostat, the power supply shown here is recommended.

IC1and use the normally open contacts of the relay. For the
domestic situation of a central heating controller, a mains
power supply will normally be necessary, a suitable unit is
shown in Fig. 4. The circuit has various other possibilities
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such as a fish tank heater controller, or if the diode chain
is replaced by a photocell, the unit can be used to auto-
matically switch on parking lights on a car.

CIRTEST

TRACING faults in a car's electrical system, one often
requires to know whether a certain point is at earth poten-
tial or a live supply point, irrespective of the polarity of the
vehicles electrical system. This device indicates by means
of coloured LED's, the state of any such point. The device

LED1(red)

/'re R3 o Probe
A es0 D A

i —sx

D3 D6
LEDZ2 (green)
/

1 |——-<{T

hiatl
[ZTX5S
D5 R4
ISQ/ 6.2V 150
|
el NI R1
1k 1%1/ B 27 Chassis
T connection
w317 D2.3,4,6,7...1N4OO1 B8 !
7

Fig. 1: The above circuit of the Cirtest Probe enables the user to
determine the state of any electrical point on a car, whether the car
is positive or negative earth.

is completely self contained and works on both positive
and negative earth vehicles with a 12V battery. Only one
connection, to any chassis point on the vehicle is required
plus a probe contact to the point to be tested.

A small box, such

as the Doram mode/

shown here, is most

convenient for e
housing the elec-

tronics,and for ease

of handling.
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% components list

Resistors
Rt 1kQ2 R3 680Q
R2 1k R4 150Q
Alt tW, 10%
Semiconductors
Trl ZTX500 D5 BZY88 62V 400mW
D1 BZY88 12V 400mW zener
zener D6 1N4001
D2 1N4001 D7 {1N4001
D3 1N4001 LED1 0-2in. Red
D4  1N4001 LED2 0-2in. Green

Misceilaneous
S1, sing'e pole slide switch. Crocodite clip. Diecast
box 89 x 30 x 35mm (Doram 509-923) PP3 battery
and connectors. Material for probe i.e. knitting
needle. Grommet, nuts and bolts. PCB 75 x 25mm
available from the PW PCB Service (see page 576).

CIRCUIT DETAILS

The circuit is shown in Fig. 1. Point B in the circuit is
connected via the crocodile clip, to any conducting part
ofthe car's chassis, and point A is connected to the probe.

If the probe contacts a point at chassis potential, there
is no voltage across the bridge rectifier D3, D4, D6 & D7,
and LED2, which is supplied by the bridge, fails to light.
With the probe at chassis potential however, current from
the battery B1 flows in the circuit formed by LED1, R2 and
D2, and LED1 lights, indicating a point at chassis potential.
No current flows in the circuit D1, R1, since the supply
voltage of 9V is below the zener voltage of D1, and Tr1
remains biased off.

If the probe contacts a point at +12V with respect to
earth, this voltage appears across the bridge rectifier which

supplies a voltage of the correct polarity to the series
circuit D5, LED2 and R4. This voltage being higher than
the zener voltage of D5, current flows in LED2 causing it
to light and indicate a supply point. LED1 remains off, since
with the probe at + 12V with respect to earth, D2 is reverse
biased, and no current flows in LED1.
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Fig. 2: Designed for fitting in a small diecast box with the battery, the above PCB is reproduced
full size with foil side above and component overiay below.

If the probe contacts a point at - 12V with respect to
earth potential, this voltage appears across the bridge
rectifier as before, and LED2 lights as before, indicating a
point at supply potential. Simultaneously, a voltage of 21V
appears across the circuit LED1, R2, D2, In order to prevent
LED1 from illuminating, D1 conducts as the voltage has
exceeded its zener voltage. The voltage developed across
R1 due to this current flow appears via R2 at the base of
Tr1 which as a'result conducts. This prevents LED1 from
lighting, since the saturated collector-emitter voltage of
Tr1 is below the voltage required to forward bias LED1.

D5 is included in the circuit to prevent current from B1
flowing through LED1 to earth, via R3, D2, D3, D5, LED2,
R4, and D7. The zener voltage of D5, plus the forward
voltage drop of the other diodes in the path, prevents this
trom happening with a 9V battery for B1.

PROTOTYPE HOUSING

The printed circuit board, Fig, 2., was housed in a small
diecast box as shown in the photograph. A PP3 battery
was used to keep the overall dimensions small, and the
components mounted neatly on the PCB for the same
reason. In the author's prototype, a small slide switch
was used for S1, but a spring return push-button switch
could be fitted if so desired. Two bolts with spacers
support the circuit board, and a small right angle piece of
aluminium, bolted to the box, serves as a battery clip.
The two LED's fix into holes in the end of the box, using
the fixing clips supplied with them. A red LED was used
for LED1, and a green one for LED2.

The probe consists of a steel knitting needle, cut to the
appropriate length, with a piece of plastic sleeving (the
plastic covering from screened lead was found to be ideal)
slipped tightly over the end. This was fixed into a hole in
the end of the box, using an epoxy resin adhesive. If
desired, the fixed probe could, of course, be replaced with
a probe on a flexible lead. The earth lead was formed from
a suitable fength of wire, with a crocodile clip fitted on the
end,

SIX

IN USE

To check any point in a car's electrical system, of either
polarity, the crocodile clip is affixed to any conducting
point on the car's chassis, and the probe applied to the
point to be tested. If the point is at chassis potential, the
red LED will light, if the point is at supply potential, the
green LED will light, The device will be found to be of use
in checking lighting, ignition, and auxiliary circuits in any
12 volt electrical system.

BURGLAR

AL G

THE alarm unit described here is suitable for use in the
home, car or shop display, and will supply an alarm re-
quiring up to 6A.

SUPPLEMENT TO PRACTICAL WIRELESS NOVEMBER 1976
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CIRCUIT OPERATION

The circuit of the complete unit is shown in Fig. 1. The
Thyristor or Silicon controlled-rectifier, SCR1, is triggered
by a voltage from Tr1 collector. If the alarm loop is kept
closed i.e. Tr1 base is connected to ground, the voltage at
this point will be zero, and the voltage across resistor R2
will also be below the trigger voltage needed to fire SCR1.
When the circuit is broken by the intruder the base of Tr1
will become negative with respect to ground. This will alter

Sl
[&
=12V

(1)I_——4.
Line ¥Normally ke 1
A Eosed TSBnF
2) \ v ; +ve
€ 3) 4)
.] > Spot Normally

Line'8’ open
w309

e 4

AC128
a
BTY79-400R

Fig. 1: Complete circuit of the Burglar Alarm, showing just two con-
tact points. The Thyristor SCR1, should be mounted on a small
heatsink if current in the order of 6A is to be drawn.

the voltage across R2 to the state of trigger on the gate of
the thyristor, and will supply power to the alarm.
The resistor R4 is to make sure that the holding current

% components list

Resistors
R1  15kQ R3 820
R2 1-5kQ R4 22002

R1,2,34W 5%. R4 1W 109

Capacitor
C1 68nF 400V Polyester.

Semiconductors
Tr1 AC128 or OC81 or equivalent.
SCR1 BTY79-400R )

Miscellaneous
Alarm, Audible Warning Device, Doram number
248-808. 4-way terminal biock. S1, SPST switch.
75 x 30mm PCB. HP1 12V battery. Aluminium
box 114 x 55 x 89mm, Doram 508-945. Aluminium
mounting bracket for SCR1.
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Fig. 2: The PCB shown above was designed o fil into a case, logelher with the alarm and
swilch. The sensing switches—pressure mals elc. are external to the unit, and placed where

most useful.

of the thyristor is around 30mA, as without it, the SCR
will reset. The only way to stop the alarm after It has been
triggered, is to interrupt the supply i.e. switch the unit oft
and then back on again to reset. One could add a key
switch to stop anyone but the owner resetting the unit, but
it its well hidden the author felt that the extra cost was
prohibitive.

SETTING UP

To set up the alarm it only needs a battery, the normally
closed circuit connected to 1 and 2 (line A), and/or normally
open circuit to 3 and 4 (line B). These switched circuits
can be of any design such as pressure mats or window
contacts. The alarm itself, should be connected between
the anode of SCR1 and the positive supply.

The unit should now be switched on, and as long as the
circuit on line A is closed or line B open, the alarm should
not sound. However, if either of these two circuits are in
the reverse mode, the alarm will be activated. After this,
switch off, reset the contacts that were broken and switch
back on again. The unit is now back to its standby mode.

CONSTRUCTION

All the components except the alarm, switch and SCR1
are mounted on the PCB shown in Fig. 2. The two former
components are screwed to the case together with a con-
necting block, while the SCR is fitted to a piece of alumin-
ium for heat sinking. Two holes are drilled in the lid, a smail
one for the external wiring and a larger one for the alarm
to sound through.

CONCLUSIONS

While the unit is in the standby mode it is only taking
a few milliamps and will give good life to an HP1 battery.

EIGHT

The battery should be capable of delivering up to a few
amps for the alarm, since this will be the only time there
will be a large drain.

When the unit is complete, with sensors in position,
attentlon should be made to hide the cables and position
the unlt in an effective but unobtrusive position.

THE FOUR PCB's SHOWN IN THIS CAR SUPPLEMENT
ARE OBTAINABLE FROM THE READERS PCB SERVICE.
FULL DETAILS AND COST CAN BE FOUND ON PAGE 576
OF THIS ISSUE.

PROJECT
SERIES
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& MODIFIED DISPLAY BOARDS

HE Frequency Meter described in the June/
I July issues of PW, had certain limitations, one
being the upper frequency limit, typically
28MHz. This is obviously no use if it is desired to
measure the frequency, of say, an amateur 2m trans-
mitter, where the limit is 146MHz. To overcome this
limitation a prescaler is used to divide the input
frequency by 10, thus extending the range up to
280MHz.

The circuit of the prescaler is shown in Fig. 1, and
comprises integrated circuit IC1, capacitor C2, which
provides a small amount of smoothing on the power

e o/p
i/ 10nF J.__z?
5 I )
G ]
NC
Te 9
1¢1
D1 > 11¢90
Winoa
L
1 a 8
NC NC NC
D2 b
INOM A

I $——o0+Vec(5V)
+ c2

10yF m C3
T1OV T10nF o

Fig. 1: Circult diagram showing the small number of components
required for this project. When used with this circult, the DFM’s
frequency coverage Is extended up to 280 MHz.

supply, and C3 which smooths any RF noise. The
input signal is AC coupled to the IC via Cl, while
the two diodes protect the IC from excessive input
voltage.

The IC is one from a range of prescalers manu-
factured by, Fairchild, and designated 11C90, and is
capable of operating up to 650MHz, although the
limit of the DFM reduces this to 280MHz.

The use of a PCB is a must if instability is to be
avoided, the one shown in Fig. 2 is to be recom-
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mended, but on no account use veroboard.
It is also advisable to use an IC socket, the price
of the socket just does not compare with the price

=
—
=
=
=
i
=
=
=

Qutput
e —

1S vorel LY I
g
regulated ov

Fig. 2: Full size drawings of the PCB required for this project. This
design Is recommended if instability is to be avoided.

% components list

I ‘Capacitors:
1 10nF c3
€2 10uF 10V

10nF

Semiconductors
01 1he14 1c1
D2 1N94

11C20 (Fairchiid)

Miscelianeous :
PCE 50 x 38mm. 16 pin DIL socket. Length of single
core screened cable, Length of wire for supply. ||
DCPDT switch.:
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of a damaged IC! The input and output are con-
nected via screened leads, the length of which
should be as short as possible.

Use

It is up to the constructor as to whether the pre-
scaler is to be used inside the main DFM or external
to it. When used in the main DFM, the power supply
may be taken from any convenient point on the
main circuit board. If used externally, then it is
advisable to screen the power leads, and to keep
them as short as possible.

When used in the DFM, the circuit board may be
mounted near the input socket and a small switch
used to change over the inputs. A suitable system
is shown in Fig. 3.

The minimum operating voltage is 350mV pk to
pk sinewave, although tests carried out found

Prescaler
¥p coax Existing
lead
socket to counter
/ | Standard |
DFM [W303]
components

Fig. 3." The prescaler should be connected in parallel with the standard
input wire (between SK1 and S2), and either one of these twa. inputs
selected by a DPDT swiltch.

the prescaler reliable down to 100mV, for a range
from 100kHz to 100MHz. It was also found that
operation below 100kHz was too erratic, but since
this type of frequency can be measured direct on

-the DFM this is no set back. In all cases a sinewave

was used.

MODIFIED DISPLAY BOARDS

display boards for the DFM (June/July ’'76),
stocks have run short, and we are now able

to offer these boards in the PW readers PCB service
(page 576). UY
Although all four boards are the same in design.

OWING to the demand for the four Doram

+5V Unreg
——

(6) Lead from pin 4 IC8 to board 4 (pins 4/13 IC15).

(7) Lead from S4J/0ON to DP on board 2.

(8) Lead from S3J/ON to DP on board 3.

(9) Lead from pin 1 IC9 to board 1 (pin 2 1C14), and
then links taken from this board to the other
three. Pw/

— J

s ¥

i d

Connected only on DB2,DB3 4 =
> O ial
|

Neaorad
To same pointanDB234 x\l o

IC13pin14on DE2

i
Il

e B = DP from S4) oy — . | —
DFM DISPLAY BOARD | ‘or 505 ond N Boien
from $3)/0on __41
O © IPC Magazines Lt1d.1976 |  for 083 MO st gty ’Hl
1|

|

connections to these boards differ. Below is listed

the connections to the main board and power supply

board and the links required between the display
boards themselves.

(1) +5V regulated, +5V unregulated and OV to
board 1, and then links taken from this board
to the other three via the holes ready drilled.
Also links on all boards bridging the OV track
near pins 7/8 of the 7490.

(2) Input lead from pin 3 IC10 to board 1 (pin 14
IC14) and links taken from pin 11 IC14 to pin 14
IC13; from pin 11 IC13 to pin 14 IC12, and from
pin 11 IC12 to pin 14 IC11 (refer to Fig. 8, DFM,
July ’76).

(3) Lead from pin 8 IC8 to board 1 (pins 4/13 1C18).

(4) Lead from pin 6 IC8 to board 2 (pins 4/13 IC17).

(5) Lead from pin 2 IC8 to board 3 (pins 4/13 IC16).
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onDB234 ; A
Component and foil side views of the modified display boards for use in the PW DFM as published in JunelJuly 1976,

AVAILABLE NOW!
REPRINT OF PW's
TELE-TENNIS SERIES
July-November 74

Send 75p + 1W0p (post & packing) to: Chiel Cashler
(PW Tele-Tennis), IPC Magazines, Tower House,
Southampton 5t London, WCZE 80X,

Practical Wireless, November 1976

Ko pin3 _Ligea o 5ee nOte2 belowl
{: PZZUAA

IC9 pini ¥ Tl " T s i
- b . 6] Hith
To same point IR h i g L]
on DB2,34 [C1afd e U L T R
135 Bl SE @ odirif a
+5v > ol ;‘F E‘Lr !%J " 3 ’l; gl? :
reg & g L= 4
= Link °iE_lLJ5 ] % é“ 3 K
IC8 pin8 . ‘ E g :
= ; 1

ey E 1
ov R 1\_ Ta same point d LA g

. "on.DB2,34 RS

To same point, O AM 0502




WHITER THAN WHITE

Have you ever seen those adver-
tisements on the telly where some
dolly bird leers at the lens displaying
a mouthful of dazzlingly white
gnashers—like a piano keyboard with
no black notes? Well, those teeth
are going to be twice as white soon,
thanks to the Japanese.

A new colour television tube which
is claimed to be almost twice as
bright as its earlier brothers will be
marketed later this year by Hitachi.
The increase in whiteness/brightness
is achieved by persuading twice the
number of electrons to get to the
phosphor dot screen via the shadow
mask. This in turn has been managed
by applying a voltage between the
mask and the screen. interesting that
the system calls for some 24kV for
the electron guns. Clearly a method
with great potentiall

DEATH CODE

Say the word ‘Crypt’ during a
conversation and there will probably
be a grave silence—smokers may
even start coffin! But leave off the
letter 't and you've got something
quite different.

Cryp is the name of a new range of
communications security equipment
which uses digital techniques for
voice transmissions. it can be used
with data transmission and other
types also.

Some systems operate by stretch-
ing out and compressing the voice
data. Time-element scrambling is
one title often used. '

Cryp makes things very difficult for
the ‘enemy’ i.e., the unauthorised
listener. It takes the message data
and mixes it all up with long, long
digital code sequences. These digital
sequences are generated on a com-
pletely random basis.

For the eavesdropper the statistics
of making what he hears intelligible
are truly horrendous. For example, if
he's looking for a sequence so that
he can synchronise his own equip-
ment and thus pick up the start of a
sequence of code, the manufacturers
guarantee that the encrypted se-
quences will not recur or recycle in
less than 17 thousand miliion bits.

option of something like 10 thousand
million unique settings for his code.
Someone with a mathematical bent
has worked out that even if you were
able to check out each different code
taking only one single second to do
it—it would stili take you 300 years
to check them all. Well 10111001 me!

SMALLER FINGERS
WANTED

Now that just about everyone has
an electronic calculator, and prices
have sunk to almost nothing for
simple four-rule machines, I thought
that this area of electronics would
remain quiet. After all, what else was
there.

Justto prove me wrong, a Japanese
company has produced a tiny little
calculator which measures 61 x 43
millimeters and is only 15 millimeters
thick. Price in Japan is around the
£17 mark. Not only does this mighty
midget give addition, subtraction,
multiplication and division, it also
offers calculation by powers, division
and multiplication by a constant and
it has floating decimal point. Liquid
crystal displays are used and the
power drawn is only one hundredth
of one Watt. it uses a single silver-
oxide type battery and this will give
over 60 hours of use. Commenting
on the calculator, the company be-
lieves that it is the smallest size
calculator which can be operated by
bare hands. To go smaller is possible,
but oneis limited by the size of human
fingers.

CHIPS WITH
EVERYTHING

The conservation of power has
been highlighted in recent times and
| learn with great interest of what
appears to be the ultimate—an
electronic circuit which doesn’t use
a battery, just light. It is a tiny chip
which is intended for use in the new
Kodak Fast Development Camera. A
minute photodiode supplies power
to a tiny oscillator. The greater the
light intensity, the higher the fre-
quency of the oscillator. Qutput from
this oscillator feeds an ‘‘ever so
tiny"” converter which in turn shows
its gratitude to the osciilator by pro-

OILINES ... .. ]

ducing around 500mV of output.
Frequency of the oscillator varies
(with light intensity) from just over
100Hz up to nearly 1MHz. The photo-
diode receives its light through the
lens and is, therefore, proportional
to the scene being actually photo-
graphed. Nowthe chip manufacturers,
realizing this, were not sfow to see
greater possibilities for their baby
chip (the light-to-frequency con-
verter measures only 36thou by
12thou).

For the Kodak instant type of
camera, the photodiode chip and a
linear IC are packaged together. This
little bundle indicates when the light
levels are too low, gives warning that
the battery in the camera (used for
other things) gets low, it also looks
at ambient light levels at the time of
taking the photograph and auto-
matically selects the aperture, and
finally it times the automatic shutter.
Now that’s what | call the efficient
use of energy.

STERILE BEAM

I hear that the laser continues to
find new tasks—carrying out light
work no doubt. One manufacturer is
using a laser beam to cut out shapes
of ceramic used in the manufacture
of electronic circuits. The substrates
are held on an X-Y table which is
computer controlled, and thus the
substrate is moved under a stationary
laser beam which does the cutting.
The power of the laser is only around
100W continuous wave but this still
works out at 10MW (ten million Watts)
per centimetre. It is also reported
that the same laser is being modified
so that the beam itself can be guided
very precisely by hand. The applica-
tion here is to use the beam for
surgery. The beam has the advantage
of being completely sterile and would
cauterize blood vessels instantly.

It's nice to know that someone is
shedding a little light on the internal
workings of the human body.

_

Even worse: every customer has the
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PART 4

The first 3 sections have covered the
General Concept, the Power Supply and ~
the Sync Pulse Board.

This section deals with the Address
Counters and Registers in theory and
practice.

As explained in Part 1 we have to produce discrete
sets of binary codes which designate portions of the
television display raster to the different character
cells. These are called the Character “Column” and
“Row” Addresses respectively. We have also to pro-
duce similar codes which designate portions within
each character cell. You will remember that each
cell comprises a matrix of 6 picture points in width
by 8 picture points in height. Each of the six vertical
picture point columns needs a code to tell the multi-
plexer the sequence in which they must appear when
they are assembled into the final video signal. The
Read Only Memory also needs to know which row
of picture points (within the cell) it should be
operating on hence eight binary codes are required
to identify them.

These address codes have to be produced in a
very regular fashion and in exact synchronism with
the television raster so that they always relate to
precise positions on the screen in the final display.

Fig. 14 is a schematic of the address code genera-
tors, which we call counters. The word counter is a
perfect description because that is all they are.
Within the circuit there are four fairly straight-
forward binary divider chains. They vary from
ordinary divider chains in that some of them do not
start at a count of zero and all of them are forced
to reset before they have completed their natural
counting cycle.

MULTIPLEXERS

Take the Multiplexer Address Counter for in-
stance. This is IC20, a four stage binary divider IC.
The first stage is not used because we need to
divide the 4MHz clock by 6 to define the codes for
each of the six picture points within the width of
the cell. To count on a scale of six only, a 3 stage
counter is required which has a maximum range of
eight. To get it to cycle on six we have to force it
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into a reset condition after the count of *5”. This
is done by IC21b in conjunction with IC21a.

To ensure that the counter always starts at a
count of zero at the beginning of a television raster
line (this is to ensure synchronism) we use the line
sync pulse (Line Drive) to override the internally
generated reset. This is particularly important be-
cause there are a potential 256 picture points along
a line (including the line sync period) and this
number is not exactly divisable by six. Without an
overriding reset at the start of each line the counter
would precess relative to the lines of the display
and the final result would be rubbish. IC21a accepts
the line drive reset as well as the “scale of six” reset
from IC21b and feeds a reset signal to IC20.

If you refer to Fig 15, you will see the waveforms
that are generated by the three outputs of 1C20. We
call these the Multiplexer Address lines and they are
designated Q21, Q22 and Q23. Notice that, apart from
the reset to zero period when line drive is active,
Q21 is simply a divide by two of the 4MHz clock.
Q22 does not get a chance to take up its second
“high” before the counter is reset on the scale of
six and the “high” of Q23 is curtailed by the reset.
This sequence requires 6 clock pulses after the line
drive signal has ended and if the three address lines
are looked at as binary numbers you can see the
six discrete codes that they represent in the table
under the region marked as the first “Cell Width”.
The code 000 describes the most left-hand picture
along a row in the cell while 001 represents the
second from the left and 101 represents the sixth.
The counter is then reset to 000 and this describes
the most left-hand picture point of the next cell and
SO on.

COLUMN ADDRESS

A total of 39 complete cells can be described along
a television raster line in this manner but, as men-
tioned before, there is an incomplete cell on the
extreme right hand end of the raster line which
only has three picture points, The line drive reset
takes over in the middle of this cell and resets the
counter in readiness for the next television line.

The first five cells along a raster line are not used
for display as they form the left hand margin while
the last two complete cells plus the forshortened cell
form the right hand margin. The fact that the last
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cell along the line is shorter than the rest does not
affect the appearance of any character as it falls in
the margin.

The Q23 signal occurs once and once only in each
cell and as it has a transition to zero at the end of
every cell it can be used as the signal source for
counting the cells across the width of the screen.
This counting is carried out by 1C22 and IC23 which
are used as a five stage binary divider to generate
the address codes for each column of cells. It is
convenient to use the code 00000 to describe the
first cell which will contain a character of the final
display.

As said before the first five cells after the line
drive signal are to form the margin therefore we
need the code 0000 to occur on the SIXTH cell. To
achieve this we ensure that the five stages of the
counter are reset to a predetermined code on receipt
of the line drive signal.

The way this counter operates can be seen in the
waveforms of Fig.16. The top two signals (Line Drive
and Q23) are the same as those shown in- the pre-
vious figure but this time we have put in all the
Q23 signals for a single television line. Remember
that it occurs only once in each cell therefore every
time it reverts to zero in this diagram it corresponds
to the right hand edge of a character cell. These
transitions are counted by the first five stages of
the Column Address Counter in binary form; the
outputs of the counter being Q24, 25, 26, 27 and 28
respectively. Line Drive is used to reset the counter
so that all stages except Q26 are at “1”.

This means that at the end of the fifth cycle of
Q23 the output code of the counter, taken as a whole,
will be 00000, the zero address position for the first
display character cell. Note that this is how the five
character cell wide left hand margin is formed. The

Fig. 16. Waveforms from the Column Address Counter. Note that the
code 00010, marked by an asterisk, also occurs immediately before the
line sync period (see text).

counter then proceeds in conventional binary fashion
- for a further 32 cycles of Q23 defining the 32
different column address codes for the character
cells across the width of the screen. These codes are
shown in the table at the foot of the diagram.
After the latter 32 cycles of Q23 we receive two
more before the next line drive pulse comes along
to reset the counter to its start position. These two

extra pulses conveniently form the right hand .

margin.

WRITE WINDOW

Apart from the address codes for the columns of
character cells we also obtain a special signal from
the next stage of this counter ' (Q29) this we call
«“Write Window”. The -purpose of this signal is to
prevent an ambiguous case occurring during the
Write operation of the instrument.

You will note that the code for the third display
character position is 00010 and this occurs briefly for
a second time just before the occurrence of the line
drive reset signal. This in itself is no problem except
the pulse which is used to instruct the Random
Access Memory to accept input data (the Write
instruction) happens to fall in the middle of a
character cell. As the last cell along the TV line is
foreshortened—see Fig. 15—this writing instruction
spreads into the code produced by the Column
Address Counter during the reset period. This code
is 11011 and is identical to that for the twenty-
eighth display character position. If we did not take
steps to prevent it happening, whenever we write
something into address .position 00010 the same
character would appear further down the row in the
position corresponding to the Address 11011! The
simplest way of preventing this problem is to inhibit
the writing pulse at all times except during the time
called the Write Window which is defined by the
signal Q29. You will see this signal entering the
comparator later in this description.
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MARGIN BLANKING

During the read cycle of the instrument the
address counter will be going through all its code
combinations and unless something is done about
it we would get true addresses thrown up at the
times of the left and right hand margins, The effect
of this would be to repeat some of the characters
(that have equivalent addresses) in the margins. In
reality it does not matter if this happens as long
as we don't see them, so we arrange to blank the
video signal as we are going through the margin
address positions. This is slightly complicated by
the fact that we have to embody a character cell
delay between addressing the Random Access Memory
and displaying the information. This was mentioned
in Part 1. The column blanking signal must therefore
be one character cell delayed relative to the
addresses. This is clearly seen in the bottom wave-
form of Fig. 16. This delayed waveform is generated
by the circuitry associated with IC32b.

ROM ADDRESS

Having defined the horizontal positions of the
cells we now have to prescribe Addresses to them to
designate their vertical positions and at the same
time generate lower level address codes to denote
which of the eight rows of picture points within
the cell is active (this is needed for the Read Only
Memory). It is the latter which we produce first and
we call it the ROM Address. The counter which pro-
duces it is IC26. You should refer also to Fig. 17.

Because each row of picture points within a cell
is made up of two raster lines the first thing we do
is divide the line rate by two. This is done by the
first stage of 1C26. We have not given a designation
to this half line frequency signal as it does not play
any further part in the circuitry but, if you have an
oscilloscope, it can be seen at pin 12 of 1C26.

The following. three stages of IC26 produce the
ROM Address signals shown as Q30, Q31, and Q32 in
Fig. 17. These three stages are reset to an ‘“‘All
Noughts” starting condition by the inverted field
drive signal. This ensures synchronism with the field

2

|Jines | 16 lines i
>y

| R S

rate of the television raster. Conventional binary
division takes place with the counter of IC26 com-
pleting 19 full cycles. It then starts an extra cycle
but is unable to complete it before the next field
drive signal, which resets the counter in readiness
for the next field. There will be a short delay (half
a line period) before the start of cycling for the
next field—due to the staggering of line drive pulses
brought about by our locked interlace system. On
the third field this delay will not occur, but on the
fourth it will be present again and so on.

ROW ADDRESS

One complete cycle of Q32 defines the height of a
character cell and the eight codes generated by the
Address lines are shown in the table of Fig. 17. As
already mentioned we obtain “19 and a bit” cells;
the top two and bottom “One and a bit” are reserved
for top and bottom margins respectively so we re-
quire the Row Address for all the cells occurring on
the THIRD row from top of the screen to be 0000.

An identical technique is used to that already
described for the Column Address Counter. The four
stages within IC27 give the Row Address as Q33,
Q34, Q35 and Q36. Field drive is used to reset this
counter to “All Ones” with the exception of Q33.
Reference to Fig. 18 shows that this gives us an
address of 0000 for the third row. The counter
operates up to 16—producing the address for each
row of cells—and then starts to re-cycle just before
the next field drive pulse. For the same reasons as
before we have to prevent the appearance of charac-
ters in the top and bottom margins so we use the first
stage of IC28 to divide Q36 by two and this gives
us (after inversion by IC24d) our Row Blanking
signal. There is no need for this' to be subjected to
the delay that was needed in the case of the Column
Blanking signal.
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Row address codes

ADDRESS ROUTING

As might be expected the MPX Address codes
are fed directly to the multiplexer (which will be
described later), the ROM Address codes go straight
to the Read Only Memory and the Column and Row
Address codes go to the Random Access Memory to
call up the correct data to describe the character
that should be occurring at the prescribed place on
the screen. The Column and Row Addresses are also
fed to the comparator (Fig 19) to start the process
of generating a writing signal.

CELL IDENTIFICATION

As explained in the first part of this series we
have to keep a record of where on the screen we
expect the next character to occur when we are
typing into the system. Clearly every character cell
can be described in terms of a Column and a Row
Address code and a combination of any pair of
these codes will be unique for a particular position
on the screen. We can use a static register to hold
any pre-determined code and compare its contents
with the Column and Row Addresses as they are
generated. Whenever the contents of the register
exactly tally with the codes generated by the Address
Counters we can say that the television raster is
going through the cell that is designated by the code
we have stored in the register.

ADDRESS REGISTERS

To keep life simple, and practical, we have split
the register into two logical portions. One is the
Row Address Register and the other is the Column
Address Register. In a typewriter we do not often
wish to go to a particular place on the screen at
random but usually follow a certain pattern. For
example we usually want to step to the next
character position along a line (towards the right)
after we have typed the last character. At the end
of a line we want to return to the start of a new
line (i.e. a carriage return) and then to step down
a line. It should be clear that stepping along a line
from left to right is the same as moving from one
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Fig. 18. The waveforms from the outputs of IC27 and 1C28 (these form
the Row Address Counter).

column address to the next higher one and stepping
down the screen from one line to the next is simply
an operation of incrementing the Row Address.

A carriage return is simply a means of telling
the Column Address register to return to an address
of zero. The registers are therefore nothing more
than counters which react to asynchronous signals
generated at the user’s command.

UP/DOWN FACILITY

To add flexibility we have chosen to make the
counters reversible so that, if desired, we can step
the address codes in the other direction—this
enables back spacing and stepping UP the screen
for correction purposes.

It would have been possible to incorporate a “tab”
facility so that, at a touch of a button, the column
address register would take up a pre-determined
code which might be of help in compiling tables of
numbers. We felt that this was an un-necessary
luxury and although simple in theory would have
complicated the wiring of the system.

The only condition we have built in, of. this nature,
is “Reset to Zero” which zeros the address codes for
both columns and rows. This enables the user to do
a rapid return to the top left hand corner of the
screen to start a page of type.

IC35 forms the Row Address Register. Like all
the counters used in this part of the circuit it is an
UP/DOWN counter that receives its direction in-
struction at pin 5. In this case the instruction is
generated by a flip flop (IC32a). One press of the
Forward/Reverse control key will make the
counters operate in an UP mode and a second press
will toggle the flip flop making them count down. A
“0” on pin 11 of IC35 will reset it to zero in this
circuit and this signal is obtained from SW2. Count-
ing pulses (for stepping from one row to the next)
are generated by the Line Feed key of the keyboard
and this signal is detected by the keyboard interface
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circuitry (to be described later) and fed to pin 14
of the Row Address Register.

DEAD END COUNTERS

There are 16 discrete row address codes and the
four binary stages within IC35 are a perfect match.
This allows us to use another feature of this inte-
grated circuit. It has a Maximum/Minimum count
output at pin 12. When the counter reaches “All
Ones” when counting UP this output goes to “1” and
the same happens when the counter reaches “All
Noughts” when counting DOWN. By feeding this
signal back to the enable input of the circuit it
allows us to turn the unit into a “Dead End Counter”.
This facility ensures that when the bottom row of
the screen is reached a further depression of the
line feed button does not set the counter back to
zero—which would result in the writing position
jumping back to the top row of the screen.

Because the outputs of this stage correspond to the
Row Address Waveforms as generated by the Row
Address Counter we give them similar designations
suffixed by an “a”. They are Q33a, 34a, 35a and
Q36a. They are eventually compared with their
equivalents Q33, 34, 35 and Q36 in the comparator
comprising I1Cs29 to 31 but more about this later.

The Column Address Register works on exactly
the same principle. IC36 is a four stage UP/DOWN
counter as is IC37 which provides the fifth bit of
the comparison address. These two integrated
counters are cascaded one into the next and both
receive their direction instruction from the same
flip flop as the Row Address Register. This register
has to increment, every time a character key is de-
pressed, on the release of the key. It also has to
increment on receipt of the non-writing ‘“Cursor
Step” signal. These two signals are combined in
the keyboard interface circuit and we see their
combined signal (called Character Step) coming
in to pin 14 of IC36.

To prevent the register cycling round to restart
addresses for the row in question we again have
to make it a “Dead End Counter”, This is rather
more complicated than for the Row Address Register
because we cannot make use of the Maximum/
Minimum signal from IC37 directly. This is because
only its first stage is used. We therefore have the

Fig. 19. The schematic diagram of the "'Up/Down" Counter, the Row
Address Register, the Column Address Register, the Comparitor and
the “Direction Indicators".
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Fig. 20. The major portion of the wiring pattern on

the etched board. The remalning pattern Is on the

component side of the board and can be seen as
Fig. 21.

© IPC Magazines Ltd. 1976

Fig. 21. The component locations on the board.
Note that IC32 is reversed In orientation com-
pared to all the other ICs on this board. Since R7 }
acls as a stake between the two sides of the board
it is essential to solder both sides of both ends.
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circuitry comprising IC33d and 1C34a, b and ¢ which
detects the state of the counter and depending on
the direction of counting and the state of the count
it will activate, or de-activate, the enable input of
IC36 (pin 4). Again it is convenient to be able to
reset the register to “All Zeros” for an instant
return to the left hand end of a row but in this
instance we have to consider two sources of the
reset signal. It might come from the reset button
(SW2) which is used for starting from the top left
hand corner of the screen or from the Carriage
Return signal generated from the keyboard. These
two signals are combined in IC33b and c before
being fed to the reset inputs of the Column Address
Register.

COMPARATOR

The five outputs, Q24a, 25a, 26a, 27a and Q28a
are fed to other stages of the comparator with their
counterparts from the Column Address Counter. If
we consider the four Row Address bits and the five
Column Address bits together we can define any
one of the 512 possible positions of character cells
with a nine bit word. Provided we compare like bit
with like (from the counter and register respec-
tively) there will only be a perfect comparison of
all nine pairs of bits when the Address Counter is
addressing the cell position defined by the Register.
Our comparator therefore has to be capable of
handling nine pairs of variables and when coinci-
dence occurs it must produce an output which is
later used to generate the Write instruction.

We call the comparator’s output “Address Co-
incidence.” Note that we have one extra signal
coming into the comparator at pin 9 of 1C29; this is
the Write Window which has already been des
cribed. We can use it at this stage to inhibit the
generation of an Address Coincidence signal during
the left and right hand margins by simply comparing

% components list

Address Counter/Register/Comparitor

Integrated Circuits Resistors
1C20 SN7493 R3 1k 109, IwW
1C21 SN7400 R4 470 10%, W
1C22 SN74177 RS 1k 10%, IW
1C23 SN74177 R6 470 10%, W
1C24 SNT7404 R?7 1k 10%, iW
1C25 SN7430
1C26 SN7493 Semiconductors
1C27 SN74177 Tr2 BC108
1C28 SN74177 Tr3 BC108
1C29 SN7485 LED1 MV5025 or
1C30 SN7485 similar
1C31 SN7485 LED2 MV5025 or
1C32 SN7474 similar
1C33 SN7400
1C34 SN7410 Miscellaneous
I1C35 SN74191 Printed circuit board,
1C36 SN74191 code D003, from

1C37 SN74191 Readers PCB Ser-
vice. Dil sockets, 12
oft 14 way and 6 off
16 way (DIL strip
sockets could be
used). Tinned copper
wire for staking.
Board pins.

it against logic level “0”. When the Write Window
is at “0” and we have a perfect match of addresses
the Address Coincidence signal goes “high”.

DIRECTION INDICATOR

Because a toggling flip flop is used to control
the direction of the registers it would not be clear
which way they were likely to go without some form
of indicator. LEDs 1 and 2 are driven from the Q
and Q outputs of the direction change {lip flop. When
LEDI is lit it indicates “Forward” operation whereas
LED2 indicates ‘“Reverse” operation.

CONSTRUCTION

The inter-component wiring for this unit is again
provided by a double sided PCB. The major portion
is shown in Fig 20, whilst the “overflow” is com-
bined with the component layout of Fig 21.

From Fig 21 it is clear that most of the con-
struction consists of inserting integrated circuits
into their correct holes. However, we make no
apology for repeating our previous warnings,
namely:— check the orientation of the devices, en-
sure no pins are folded under, keep the heat from
the soldering iron to a minimum and solder all the
stakes on both sides. On the subject of stakes, note
that R7 acts as a stake so each side of each end
needs to be soldered.

IMPORTANT CONSTRUCTIONAL NOTE

To prevent erratic logic conditions arising
from current spiking—caused by the very high
switching speeds of TTL and the heavy cur-
rent drawn by its output during switching
operations—it is usual to incorporate small
value capacitors across the power rails. When
the prototype was originally designed it was
felt that these capacitors could be soldered
across the power supply leads on the top of
each board. As it turned out, there were no
problems with spurious pulses hence the illus-
trations of the boards do not show the capaci-
tors. If, after construction, there is any indica-
tion of erratic operation the constructor should
connect four 0-22uF capacitors between the
+5V and OV rails at convenient positions on
each board. These can be soldered directly to
the topside printed wiring—if double sided
boards are used. They should be distributed
so that the de-coupling effect of each will affect
as many of the IC packages as possible. There
are no rules for this but, equally, there are
unlikely to be any problems if the recom-
mended layout is adopted.

You will notice that provision is made for flying
leads to be taken to the two LEDs which should be
mounted on the front panel in a convenient position.
On the prototype there was room for them on the
keyboard metalwork.

The third major board of the three, containing
the Memories, the Keyboard Interface, The Cursor
Generator and the Video Stages will be covered in
our December issuc.
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How to get a reputation overnight for
making Hi Fi equipment

To be perfectly honest, it’s not that
difficult.

Simply go out and buy a Goldring CK2
turntable construction kit. Follow the simple
step by step instructions.

Andin no time at all you'll be the proud
owner of a superb, hand built, precision
engineered deck.

Which can hardly fail to make your
reputation amongst those who know about
HiFi. And all acheived with the minimum
capital outlay: around £28.00. plus V.AT.

The Goldring CK2 kit is, in fact, based
around the widely known G102 turntable.

The CK2 is belt driven, giving a wow
and flutter reading of 0-15%, and rumble
(weighted)—60dB.

The pick-up arm features a viscously
damped raising and lowering device.

For the protection of your records,
there’s an anti-skate mechanism. And with an
easily adjustable playing weight, the arm will
accept a wide range of cartridges, such as
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s00d as ours.

the Goldring G&00.

A final touch is that both the on-off
function and speed selection are via neat
rocker switches.

If you fill in the coupon, we'll send you
our free colour brochure, which describes the
CK2 construction unit in detail.

Andifyou're
serious about HiFj,
you couldn’t hope
to ask for a better
start than that.

I o e e B 1

o Goldring Limited, Anglian Lane. Bury St. Edmunds.
| Suffolk [P32 6SS.
| Please tell me more about the Goldring CK2 Construction kit

| Name

| Address
| FW1076

'l} @ Gold;ing

|
|
|
|
|
|
|
L__ _Sound pure and simple__ |
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Number 61

MOTOROLA MC1339P STEREO PRE-AMP

o oosesn

pre-amplifier package containing the two

separate amplifiers required for a stereo system
in a single 14 pin dualin-line epoxy case. A power
supply filter circuit is incorporated on the chip, whilst
emitter follower circuits provide low output
impedances.

THE Motorola MC1339P is a low-noise audio

CHARACTERISTICS

The MC1339P is normally used with a 12V power
supply, the supply current being typically 17-5mA
(max. 22mA for any device) at this voltage. Although
the absolute maximum permissible supply voltage is
16V, it is wise to use a somewhat smaller value to
allow some margin of safety, since any momentary
excursion above 16V can result in the destruction of
-the device. The maximum permissible internal
dissipation is 625mW at 25°C.

Amplifier earth

(5]

Positive supply E

a

Regulator earth

(5]

+7-5V zener

[

—l egulator]
Feedback (1) Feedback (2)

Roll-off (1) Roll-off (2)
Output (1) Output (2)
Input return (1) E E) Input return (2)
input (1 [7] (8] mput (2)

(w322

ol
=]

B
(2]

[o]
(5]

Fig. 1. The leadout connections for the MC1339P. The amplifiers are
quite separate from each other.

The amplifiers of the MC1339P each have an open
loop gain of typically 65dB. Their input resistance
is about 250k{} and the output resistance about 100Q}.
The channel separation is typically 70dB whilst the
internal circuit provides some 33dB power supply
frequency rejection. The equivalent noise voltage at
the input in the 100Hz to 10kHz range is about 07,V
with a maximum of 3uV for any device.

602

The MCI1339P is basically two operational ampli-
fiers, with the connections shown in Fig. 1. It can be
seen that various facilities are provided, such as a
connection to pin 4 from which a by-pass capacitor
can be connected to provide a rolling-off of the gain
at high frequencies. .

TYPICAL AMPLIFIER

A typical general purpose pre-amplifier with a flat
response over a wide frequency range is shown in
Fig. 2. The input impedance is 10kQ and the voltage .
gain 100 times (40dB) with the component values
shown. The voltage gain is equal to (R3+R2)/R2
and the values of these resistors may be adjusted for
any reasonable value of gain. The frequency
response rolls off below 100Hz, the gain falling to
about 30dB at 15Hz. The high frequency response
depends upon the value of C3. If the latter has a
value of 500pF the response is flat to about 200kHz,
whilst when C3 has a value of 1000pF the response is
level to about 40kHz.

+12v

Ql
330nF
Input 7
—-I ‘ 1
s 5 Output
MC1339P

Fig. 2. Circuit of a wideband pre-amplifier using one half of the IC.
The other half would be identical for stereo work.

The pin numbers shown are for the one amplifier
of the MC1339P, but the other amplifier can be used
in a similar circuit. This remark applies to the other
circuits to be discussed.

RECORD PLAYER

The output of a typical magnetic cartridge of a
record player is about 2 to 12mV RMS to a pre-
amplifier with an appreciable gain is required before
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using the low-cost
modular hreadhoard

An $-DeC is a breadboard which
allows components to be inserted
into it without soldering. Holes
are numbered for identification
and re-use purposes. Electronic
components are plugged into the
holes via their ieads, Beneath the
holes are metal sockets connected
together electricatly in accordance
with a pattern shown on the
upper surface of the S$-DeC, By
plugging in the components, you
can build electronic circuits
in  minutes—without using a
soldering iron. When you have
built your circuit, simply unplug
the components and use them over
and over again to build other
circuits on your S-DeC.

With every S-DeC you receive a
free booklet showing how to build nine super circuits. There 1s also a free
control panel to accommodate things like tuning capacitors and variable
resistors,

The S-DeC, booklet and control pane! costs only £1-98p plus 37p postage.
packaging and VAT. Send your cheque/PO now and start building
electronic circuits the easy way.

P.B. Electronics (Scotland) Ltd.

57 HIGH STREET, SAFFRON WALDEN, ESSEX CBI0 |AA,
Telephone: Saffron Walden (0799) 22876. PWO

Pracrical Wireless, November 1976

Brush up
on your

Presenting two superb cfeaners from Decca
Special Products in the Decca Record Brush
and the Decca Record Cleaner. Two different
designs but both using the same miracle
conductive fibre with a ciameter which can
clean right to the bottom of your record
grooves, overcoming bozh your static and
gu% problems without any need of anti-static
uids.

The Record Brush consists of a handbrush
using a million tiny fibre “bristles’. Each sweep
of the record surface thus allowing upwards
of a thousand bristles to enter each groove in
order to clean it.

The Record Cleaner consists of an electrically
conducting arm carrying a brush made from
the same unique fibrous material.

The Decca Record Brush or the Decca Record
Cleaner; two ways of ensuring that your
valuable record collectian is kept in excellent
condition. .

DIELCICIA

Decca Spzcia! Products
Ingate Place, Queenstown Road.
London SW83NT
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TRANSFORMERS NO HIDDEN EXTRAS _prices include: VAT and P & P. EXCEPT
4 WHERE CARRIAGE WILL BE A CORDING TO WEIGHT & DISTANCE—BRS
ALL BX-STOCK—SAME DAY DESPATCH Electposil, Audio accessones.semicnndugtors,l’aneIMeters& Multi- Meters

CALLERS WELCOME (MON.-FRI.)
12 and or 24 Volt 50 VOLT RANGE | C1000 MINI-MULTIMETER

ES'&ST.N;-, PRI-P:ARY' 240-250 VOLTS | Prim. 200-240V FIATIA N ITANLEY ] OR SEND STAMP FOR LISTS.
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Sec. 1201240 v g COMPONENT PAKS
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£3-57 g W 1 150 Mixed value capacitors (count by weight
42-99 SOLDERING IRON KIT [ 30 Mixed value precision reliltnny 5
£4:48 STAND FOR ABOVE | |5 Assorted pots & pre-sets U
£1-49 10 Reed switches
MAGNETIC TO CERAMIC | 3 Micro Switches
CARTRIDGE CONVERTOR | 20 Assorted n., strips
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A 90p PER PACK.
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Volts £ | 3 Wacte RMS AMPLIFIER  £2-78 |9 o5y An:pliﬂ.:;r Lt
3-0-3 5 Watt RMS AMPLIEIER ATITE A

0-6, 0-6 10 Wate RMS AMPLIFIER . re-Amp

3000 7636 | 0 —— 9-0-9 25 Wate RM5 AMPLIFIER  (4-67 | |+ Power supply

€15V or 240V Sec. HIGH VOLTAGE 125W RMS AMPLIFIER -80 | 14 Transformer

only, Mains lsolating 10040 £7-50 | { +-Front Panel

ReiTN200/120] 0 00! 14+Kit of parts to include on-

b 00/240
Sec. 100/120 or 2;: sz off switch, neon ind. Stereo
headphone socket. Plus In-

structions book £32-18.
TRANSFORMER 25W ° o
e 1% : IR ] Teak vanered abinet
5 4 Speed Single-or Auto- o
535 RA:{J'I;AO Ta::?:p?!"lﬂs NEW f;hs'a‘;'iz(;'l‘tmi') . |:l:+lli:+3!:. :Iuml_dnlu'm
o is. h b
. TRANS CASES Single and Auto (Chassis) €20-34 chassis, heat sink an ront
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115 N Combined walt and &b : pansl brackets plus back panel
320 onsaio20  ae | G ouncing. Send || GARRARD SP25TV () @136 | J14" o lkcees wtc. £11-20
4 150 0-115:200-720-240 6-24 for details. NEW STEREO 30
66 300 8-6: 1 C lete Stereo Chassis inc.: CARTRIDGES
67 500 . BRIOGE RECTIFIERS 747w RMS, Am’.p. Pre-amp, | Magnetic Sonotone 100  £5-31
84 1000 ‘70 2 2A 0-6 ron

Power Supply, t Panel, . i
Aggv 2A Y Knobs (only neyedl Mains Trans.). Ceramic E.E.I.CS 2000 £2-72
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£498 Ref [13W | AVO MM5 €23-48 . -
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the main amplifier. This pre-amplifier must also have
the required response to match the RIAA recording
characteristic used by record manufacturers. In con-
trast, crystal and ceramic pick-up heads are not
usually used with a pre-amplifier, since they provide
a much higher output voltage than magnetic
cartridges.

Magnetic
arfridge

+12V

1
\Z
2 Output
%m MC1330P 2

R3
10k

_M—q

C4
8-2nF

Fig. 3, above, in this application the MC1339P is used as an amplifier
with a magnetic cartridge.

Fig. 4, below, the response to be expected from the circuit of Fig. 3
together with the ideal RIAA curve. \

+20 4 %\& fy = BOHz
~ .
+10 \\A_/ Ideal RIAA response
N fy = 2120Hz
Gain o
(dB) ~
] Response of ) X
~10 fig.3 circuit f2 = 500Hz
-204 t
—30-
™ T T T T ™ T T v
40 100 200 400 ik 2k 4k 10k 20k
w32s] Frequency(Hz) ’

A pre-amplifier for use with a magnetic cartridge
is shown in Fig. 3. This provides the response shown
in Fig. 4 which is very close to the ideal RIAA
response shown dotted in Fig. 4. The values of the
two ‘corner’ frequencies f2 and f3 are determined
by the values of C3 and C4 respectively. The low
frequency response is determined by the value of CI.

f = 1 f3 = 1.
2xR3C3 2xR3C4

PLAYBACK AMPLIFIER

A low noise, high gain tape playback amplifier is
shown in Fig. 5. This provides the special frequency
compensation required to produce the NAB standard
playback equalisation curve of Fig. 6. The output is
about 100mV with an input from a tape head of

-2-2mV at 1kHz. The low frequency response is

determined by the value of C2, whilst C3 provides
the bass frequency boost. The minimum high fre-
quency gain is set by the ratio (R3+R2)/R2.

TAPE RECORDER AMPLIFIER

The frequency response of a tape, recording
amplifier must be the mirror image of the NAB

Practical Wireless, November 1976

ol +12v
330nF
1 7 c
i V2 5 Output
181 MC1339P >
3
Tape p";
head + /
c2
200pF _
R2 R3
1003 S 3k
W326 7/';/7

/
Fig. 5, above, a tape playback amplifier incorporating NAB equalisation.
Fig. 6, below, illustrates the frequency response of Fig. 5.

60 4

50
Gain
(dB)

40 !

30

1 1 L} L} T L] Ll L] T
20 40 70 100 200 400 itk 2k 4k 10k

w327 Frequency(Hz)

playback equalisation characteristic in order that
the overall record/playback response shall be flat.
The circuit shown in Fig. 7 will produce the required
recording characteristic of Fig. 8.

The parallel inductance-capacitance circuit at the
output of this amplifier forms the bias trap and must
resonate at the bias oscillator fregquency. It prevents
the bias signal from passing to the output of the
recording amplifier. Any reasonable inductance and
capacitance values can be used, but the Q factor
should be reasonably high for good bias rejection.

+12v

Audio
input

7

Fig. 7. Amplifier circuit for feeding a signal to a tape head during
recording. Capacitor C5 resonates with inductor L at the bias frequency
employed in the recorder.

This circuit is, for example, suitable for amplifying
the 10mV output from a microphone to provide the
304A recording current required by a typical tape
recording head. The 30xA current is simulated by a
1V RMS signal at the output pin 5, feeding the head
through the 33kQ resistor R4 at 1kHz. The voltage
gain required at this frequency is thus 100 (40dB)
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but the value of R3 is chosen to give a somewhat
greater low frequency gain, since the open-loop gain
of the amplifier is not infinite.

The response of a typical quarter track head at a
tape speed of 33% i.p.s. is typically 3dB down at
1770Hz. The value shown for C3 provides the
required compensating boost at this frequency. One
might feel a resistor would be needed in series with
C3 to roll off the high frequency gain at frequencies
over 20kHz, but this is not necessary since the fall
in the open loop gain of the amplifier itself provides
the required roll off. The low frequency response is
determined by the value of the coupling capacitor
Cl.

60

50 J
Gain
{dB)

40 =

30 T T T T r——T r—1

20 40 100 200 400 1k 2k 4k 7k 10k

w329 Frequency{Hz)

Fig. 8. Frequency response of the circuit in Fig. 7.

The MCI1339P is available from Trampus Elec-
tronics Ltd., 58-60 Grove Road, Windsor, Berkshire
SL4 1HS and from Chromasonic Electronics, 56
Fortis Green Road, Muswell Hill, London, N10 3HN.

 Mail Order
| Protection Scheme

The Publishers of Practical Wireless are members of the
Periodical Publishers Association which has given an undee-
taking to the Director General of Fair Trading to refund
monies sent by readers in response to mail order advertise-
ments, placed by mail order traders, who fail to supply goods
or refund monies owing to liquidation or bankruptcy. This
arrangement does not apply to any failure to supply goods
advertised in a catalogue or in a direct mail solicication.

In the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical Wireless
l within three months of the date of the appearance of the
advertisement, providing proof of paymen(.. Claims lodged
l after this period will be considered at the Publisher's discretion.
Since alt refunds are made by the magazine voluntarily and at
its own expense, this undertaking enables you to respond to
our mait order advertisers with the fullest confidence.

For the purpose of this scheme, mail order advertising is
defined as—

‘Direct response advertisements, dispiay or postal bargains
where cash had to be sent in advance of goods being delivered.'
Classified and catalogue mail order advertising are excluded.

606

wIEGHNIGROSS

1

e

ACROSS

1 Utmost faith in such audio systems? (4, 8)
7 Trades 10 modulators for a wireless? (5-3)
8 Length of tape to make you look sideways,
backwards| (4)
11 Bubbles to see Seth’s changed hook-up? (7)
13 Then atransformer could be in a Welsh town? (5)
14 Skill in his comeback as conductor is zero! (5)
16 Disc that's taped as an honour? (5)
t7 Blow-outin tin adaptor and you need percipience?
)]
21 Marconi made two starters for Mum? (4)
22 He's been given the target of transmission? (8)
23 Quite obvious it's like cats-whisker reception!
(7, 5)

DOWN

Amplifier with a built-in listener? (7-3)

Makes a powerful contribution? (9)

Solid state based on oil in hair antennae? (4)

Battery-makers team with 500 between points (5)

Plan corner piece as a radio component? (5)

Your superhet outside still? (3)

Current source for your choice of stable relaxa-

tion? (10)

10 He's oscillating with her! (3)

11 Fish for reconditioned parts? (5)

12 Impedances in switching—in theory, anyway (9)

15 Initial label that made the dog spin! (3)

18 Object about old aerial and why sound irritating?
(5)

19 Raise to his modulation? (5)

20 The Ringer recorded by Edison? (4)

22 Fabulous bird makes electro-coil centres? (3)

©COHAEWN =

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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20x20 Watt STEREO AMPLIFIER

Superb Viscount IV unit in-teak-finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stereo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and

auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,

plus fuse 2020 watts rms 40-+40 watts peak £299°
9 o . . +p&p £210

SYSTEM 1B SYSTEM 2
“For only £80, you get the 20+20 watt
Viscount IV amplifier; a pair of our 12-watt-
rms Duo Type I1b matched speakers; a BSR
MP 60 type deck complete £ 00
with magnetic cartridge, 80 magnetic cartridge,
de luxe plinth and cover. +p&p.g650 | de luxe plinth and cover.
Carriage surcharge to Scotland: System1b £2,50, System 2 £5

AMPLIFIER KIT

Specially designed by RT-VC for the
experience constructor, this kit comes
complete in every detail. Same facilities
as Viscount IV amplifier. Chassis is
ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Bllack fascii and easy-to-handle
aluminium knebs.

Output 30+ 30 watts 52900
rms, 60+ 60 peak. +p&p.£210

i

DIY STERED =3t~
SYSTEM |

COMPLETE WITH SPEAKERS
Here's real value in DIY! Comprises ready-built
amplifier module, 3-speed Garrard auto-return

deck, and teak-veneer simulate £2695

cabinets with clear plastic top.
Easily built bv hobbyist + D& £405

Comprising our 20+ 20 watt Viscount IV
amplifier; a pair of our large Duo Type lil
matching speakers which handle 20 watts
rms each; and 2 BSR MP 60 type deck with

£g200

+p&p £760

Big value from RT-VC! Two units COMPLETE
WITH PLINTHS. First, the popular MP 60 type
semi-professional deck. ﬂ750 +p&p 250

Second, the lower-cost C141 automatic unit, fitted
with a stereo ceramic cartridge. £"95 ;zp&n

Both wnits have plinths finished in superb teak
veneer, Either way,you're ontoa bargain irom RT-VC.

SPEAKERS Twomodels— Duo b,

'feak veneer, 12 watts rms, 24 walts peak,
18%"'x13%""x 7% approx.

£34+ p & p.£6.50
PER PAIR
Duo IIi, 20 watts

rms, 40 watts peak,
277x 13" x11%"

£48:/s

£7.50
PER PAR

(TURNTABLE Popular BSR MP
60 type, complete

with magnetic cartridge, diamond

stylus, and de luxe plinth and cover.

£2 00

+ p&p.£3.50

VALUE

STEREO CASSETTE DECK KIT
Again, this kit is specially designed
for the experienced constructor — for
mounting into his own cabinet.
Features include solenoid-assisted
AUTO-STOP, 3-digit counter,
record/replay PC board, mains

transformer and input and output 53250

p&p.£150

controls. AC BIAS AND ERASE. -

Build up a 4-watts
ms per channel
stereo amplifier
with Unisound MK2

.55

modules. For only £9.95 @ e
you ?et pre-amp, power amp, and all the control
panel parts. Features include IC power chips for

low distortion. For the experienced constructor only.  £1.55

'EASY-TO-BUILD, WITH ENCLOSURE
Specially designed by RT-VC for cost-conscious

DELUXE ACCESSORY
KIT

Comprises of a matched palir of
dynamic mics. and two replace-
ment slider level controls.

P & P FREE WHEN PURCHASED
TOGETHER WITH ABOVE ITEM

£3.95 + p & p £1,00

.

+p&p.

35-WATT DISCO AMP
Here's the mono unit you need to
start off with. Gives you a good
solid 35 watts rms, 70 watts peak
output. Big features include two
disc inputs, both for ceramic
cartridges, tape input and
microphone input. Level mixing
controls fitted with integral
push-pull switches. Independent

PORTABLE DISCO CONSOLE
with bullt-in pre-amplifiers
Here's the big-value portable disco
console from RT-VCI It features a pair
of BSR MP 60 type auto-return,
single-play professional series record
decks. Plus z[all the controls and features you
need to givelfabulous disco
performances. Simply 55500
connects into your existing + p & p/£650

hi-fi enthusiasts, these kits incorporate two
teak-simulate enclosures, two EMI 13" x 8"
(approx.) woofers, two 3'/4" (approx.) tweeters and
a pair of matching crossovers. Easily constructed,
using a few basic tools. Supplied cemplete with
an easy-to-follow circuit diagram, and crossover
components. Input 15 watts rms, 30 watts peak,

How about this for incredible

each unit. Cabinet size £ 550+ p&op.
aes I et ey p}mn £5.50_J tookshelf valug from RT-VC! A
1 pair of high efficiency units for

‘GOMPACT’
FOR TOP VALUE

bass and treble controls and
master volume. £ 750 +p&p

slave or external amplifier.

70 and 100 WATT DISCO AMPLIFIERS

Brilliantly styled for easy disco performarice! Sloping fascia, so that you can use the contrals without fuss

or bother. Brushed aluminium fascia and rotary controls. Five smooth-acting, vertically mounted stide controls —
master volume, tape level, mic level. deck level
PLUS INTER-DECK FADER for perfact

graduated change from record

deck No 1toNo, 2, orvice

versa. Pre-fade level control £49

{PFL) lets YOU hear next disc 4 £

before fading it in. VU meter DU

manitors ournu level. 70

watts rms, 140 watts peak

output All the hig feaures as

on the 70-watt disco

amplifier, but with a massive 56500

100 watts rms, 200 watts pbp £4.00
63k QUIDUL BOWEr.

ELECTROLYTIC CAPACITORS
AT BARGAIN PRICES

all brand new from reputable inter-
national manufacturers.

PACK 1 Contalning 30 mixed Elec-
trolytlcs, vatves from 4-7 mid to 47 mid.
Minlmum 16V worklng, 55p + 20p p&p.
PACK 2 Contalning 17 mixed Electro-
Iytic valves from 100 mfd to 2200 mid.
Minlmum 16V worklng, Majority 40V
working. 75p + 20p pé&p.

ALL PRICES INC.VAT

AT CURRENT RATES

AF: jtems subject (o availability.
subject to change without notice.

Fer 1unher'r(}
stamped addressed envelope
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GQODS NOT DESPATCHED QUTSIDE UK
Price correct at 15t September 1976 and

formation, please send

15-WATT KIT
IN CHASSIS FORM \*

When you are looking for a good speaker,
why not buitd your own from this kit. It's
the unit which we supply with the above
enclosures. Size 13" x 8" (approx.) EMI
woofer, 3'/¢" (approx.) tweeter, and
matching crossover.
Power handling capacity
15 walts rms, 30 wats peak. PER SET

£750 %5

pnly ££7.50 — just what you
need for low-power amplifiers.
These infinite baffle enclosures
come to you ready mitred and
professionally finished. Each
cabinet measures 127 x 9’ x 5"
(approx.) deep, and is finished in
simulated teak. Complete with two

8" (approx.) speakers

for max. power £75°

handling of 7 walls.  pgp 170
per pair

20-WATT HI-F! KIT IN CHASSIS FORM

For extra power, choose this super RT-VC

kit! EMI 13" x 8" (approx.) triple-

laminate-coned woofer with massive 5" (approx.) magnet, plus 5" (approx.)
mid-range unit with concentric 2" parasitic tweeter and 2°/s” (approx.) magnet.
Complete with circuit diagram and crossaver components. g‘mso pip £2

PER SET
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21C HIGH STREET, ACTON, LONDON W3 6NG

323 EDGWARE ROAD, LONDON W2

Half day Thurs.
ACTON: 9.30a.m.—5p.m. Closed all day Wed.

Personal Shoppers EDGWARE ROAD: 9 a.m.—5.30p.m.

Minimum order on
Access and
Barclaycards £15

DO NOT SEND CARD

Just writs your order giving
your cradit card number
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IC MW RADIO KIT

Like all Tandy P-Box kits, they
build the’ %o way —by ‘bread-
boarding’ Easy to follow instruc-

tions aid in building a great MW
sound from speaker or plug-in

3-TRANSISTOR

SW RADIOKIT /
Brings you the f
worldon4.5 {is

(zuu?mm' £2.95 Locnonxn.
“GOOFY-LITE"

FLASHER KIT
(28-130
Banemﬂ necessary tor all hu arg oxtra. All offers subjest to availability.

_________________ =

.CPGBOXGKIT VOUCHI-:R, @
} las advertised}

tName —

y Address

FORTANDY Y 5
RS
0.4 M
L /’f Gt~ W3

Fill in your name and address and take
this voucher to any Tandy store. It's
worth £1 off any P. gox Kit advertised
above. | per customer. Offer ends 30.11.76

Available from any of our 150-stores

TANDY

Nationwide supermarket of sound!
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10,000 r.p.m., 120 cmg.

“MORE
POWER-—
MORE
TORQUE"”

12v. - 14v. DC
DRILL ONLY £8-79
(P.P. 35p)

STAND £4-40
(P.P. 35p)
Incl. VAT

(Together 50p P.P.)

SAE for illustrated
leaflet and order form

PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878
Now with the

e NEW MK. Il DRILL ¢

e £18-30
i /Solve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 master and
8 Bubs), in robust plastio cabinets for desk or wall
mounting. Call/talk/listen from Master to Subs and
Bubs to Master. Ideally suitable for Business, Sur-
gery, 8chools, Hospitals and Office. Operates
on one 9V battery. Onfoft switch. Volume control
Complete with 8 connecting wires each 661t. and
other accessorles. P. & P. 83p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug In the mains
for instant two.-way, loud and clear communication.
On off awitch and volume cnntrol. Price 22924
pet paly P. & P RSp.

NEW! AMERICAN TYPE CRADLE

! TELEPHONE AMPLIFIER

VAT 8104

Latest 1t fstorised leph: Amplify with
detached plug-ln lpenker Placing the recelver on
to the cradle actlvates a switch for immediate
holding the handaset.
Many poopln oan listen at & time. Increase sﬂolmcy
In ofHee. shop, worluhop anct lor $‘conference”

: leaves the user’s hands free to make notes,
consult flles. No long walting, saves time with
long-distance calls. On/Off switch, volume. Direot
tape record model at #1395 + VAT £1:12
P. & P. 70p, 10-day price refund guarantes.

‘WEST LONDON DIREOT SUPPLIES /PW10,
169 KINIIIGNI HIGR STREET, LONDON, W8

“NTE R-LO-C-K-I-N-G
plAan STORAGE DRAWERS
L/’%;ﬂ’/////

\i-l

Newest, neatest
system ever
devised for storing smal}
parts and components:
resistors, capacitors, diodes, transistors,
etc. Rigid plastic units interlock together
in vertical and horizontal combinations.
Transparent plastic drawers have label slots.
ID and 2D have space dividers. Build up any
size cabinet for wall, bench or table top.

AS SUPPLIED TO POST OFFICE,
INDUSTRY & GOVERNMENT DEPTS.

SINGLE UNITS (ID) (Sins X 2}ins X

2tins). £2-50 DOZ

DOUBLE UNITS (ID) (5ins x 44ins <

2%ins). £4:40 DOZ

TREBLE (3D) £4- 20 for 8.

DOUBLE TREBLE 2 drawers, in one
outer case (& G) £6-50 for 8

EXTRA LARGE SIZE (GDI) £5-50 for 8.
PLUS QUANTITY DISCOUNTS!

Orders over £20, less 5?.

Orders over £60, less 7 A,

PACKING/POSTAGE/CARRIAGE: Add 75p

toall orders under £10. Orders £10and over,

please add 10%, carriage.

QUOTATIONS FOR LARGER QUANTITIES

Please add 8% V.A.T, to total remittance

All pricas correct at time of going to press

FLAIRLINE SUPPLIES

(Dept PWII)
124 Cricklewood Broadway, London NW2
Tel. 01-450 4844
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ON THE

AIR

by Eric Dowdeswell G4AR

I rather liked lying in the garden all day at

home, gazing up at the swallows resting awhile
on the aerial wires. Still, I'm fit and reasonably well
again so there’s nothing for it but to get back to the
daily slog!

There are several readers this month writing in
for the first time. One thought that I must get very
fed up answering questions from beginners. Not at
all OM! I have now been doing this feature long
enough to see what were beginners a couple of years
back, now getting their amateur transmitting licences,
generally at the first attempt. It is very gratifying
to me and, of course, it is a continuous process.

Judging by the Home Office figures on current
amateur licences more people are joining the ranks
than are leaving it which is a very healthy sign.
However, the figures do not reveal how many of
the licences are actually being used. Unfortunately
the percentage is very low indeed, probably due to
TVI problems, in the main. TVI can be cured so it
behoves the TVI-troubled amateur, especially: the
newly licensed one, to persevere and get it cleared
up rather than to give up the ghost at the first set-
back. For sound practical advice on TVI there is no
better source than the RSGB.

The logs and letters continue to come in so
obviously a lot of people have decided to enjoy our
own fantastic weather rather than chance it abroad!
Paul Barker BRS34898 of Sunderland is in the throes
of moving across town so holidays are probably far
from his thoughts. However, he seems to have kept
the receiver and the SSTV gear on the boil although
he considered it a poor month from the latter angle,
nothing logged outside Europe. Asia on 20m seemed
the best for Paul and his best catch was KJ6DL
on Johnston Is. First newcomer this month is John
Beer of Barnstaple who has acquired a BC348 set
and coupled it to a 100ft aerial via a home-made
ATU to “PW specification” as John puts it. On 20m
John managed an HK9 and some JA’s which is not
too bad for a start.

Steven Larkins in Wellingborough sent a list of
stuff heard via the Cambridge repeater on 2m $o
Uncle Eric has had to send a nice little letter explain-
ing that real amateur radio is something quite

BACK in harness again, in dirty old London!
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different and hoping he, Steve, will see the light very
soon. Steven nearly died laughing when a very new
G8+73 was called by “SKIRT” for his first “DX”
QSO! Robin Bayley A9203 near Wolverhampton splits
his time between studying for his RAE, building an
all-bands receiver and listening on his Marconi
R1475, finding 80 and 20m quite good but 40m very
poor. Second newcomer is Peter Bowyer residing in
Kettering, Northants, who has a Heathkit SW717G
plus a “modified” Windom plus a 50ft dipole. What
about making the 50ft into 66ft OM and getting the
best out of it on both 7 and 21MHz? Peter, like
several others, comments on the jamming station
that seems to sit on 20m all day and night although
I gather that it has moved off lately. I should not
be surprised if those who operate these polluters of
our ether find the amateur bands a good place to
“park” their transmitters while they are finding some
poor broadcaster for their attention!

Neil Braeman is our third newcomer, hailing from
Southwater in Sussex. He is another who is starting
the hard way with an old four-valve Pye superhet to
which he added a BFO although this was not very
successful. Coupling arrangements have to be just
right, especially for SSB, so perhaps your lack of
success is hardly surprising, Neil. He now uses a
signal generator but even so SSB is hard to resolve.
Neil aspires to the RAE in December, plus the morse
test, so he’s got a lot to do in the meantime. His way
of learning Morse has a lot to commend it. He sat
down with a copy of “Treasure Island” and hummed
the letters to himself until he knew them by heart.
Now he can do 16 wpm on a key, “buzz” at 32
wpm (!) but copy only at 5 wpm! This is where
another and experienced operator is absolutely
essential.

0ld timer (to the column) Alan Doherty BRS34968
in Portrush, N. Ireland, is now off to ZL land for a
few months but he promises to keep in touch. I
don’t know if it’s business or pleasure but I reckon
he’ll want to stay there! His best catch recently has
been VK9XI on Christmas Is. Mr. P. Moore only
started his listening in April, on a Heathkit Mohican
receiver, and is pleased with the 400 or so calls
logged to date mostly on 80m SSB. At Fairwater,
Cardiff he uses a long wire or a telescopic aerial.
Now, more Moores! John Moore of Leicester is not
really a newcomer since he used to dabble some five
years ago until music and photography got a hold
on him! Now he’s back in the fold with a CR100, 2m
converter and 132ft long wire. He’s built another set
using the Plessey SL600 IC’s and copied over 90
countries on 20m in a few weeks. He says “the
amount of pleasure I get from hearing DX on a
receiver I have built myself is tremendous” which
only confirms what I have always been saying! Build
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it yourself! John comments on the many new pre-
fixes which have been inflicted on us in recent years,
quoting an AC3 thought to be in Sikkim but turning
out to be Pennsylvania! What a let-down!

Brian Harrison uses an AR88 in Hastings, spending
a bit more time on 10m than most, but 20 and 80m
also get some attention. J. Hodgson of Morpeth,
Northumberland is getting the hang of things now
and learning to sort out the “goodies” from the
rubbish on 20m SSB. His full-wave end fed wire feeds
a Mini Clipper set but he’d like PW to publish a
series on constructing a good communications receiver
with explanatory details as the project went along.
As he says, it would also help to spread the cost over
a period of a few months.

Log Extracts (All SBB)

B. Harrison:—10m 7X4MD JY9TR 8R1J 6W8AAD;
20m HLI9TX OA4GM VR3HA 3B8DR 5U7BA 8R1X
9L1JM 9N1MM 9XS5RK.

J. Moore:—20m AH3FF (US Samoa) KC4AAC
KH60T VIP5SL 3D2AJ (Fiji) 4W9GR 5J3SB.

P. Moore:—80m CRSAK CX7BH HIINR.

A. Doherty:-—20m VKI9XI VQIHCS 9M2SV 9VINR.

P. Bowyer:—20m CO2FR FMT7AU FR7BI HKOLE
HR3JJR JY9HQ VPIMPW VP2KAA YA3DO 5W1AX;
15m CE3RC JA6XMM LU9VAB YB2VE ZD7SD
6WBAAD 9Q5SW 9V1SR.

R. Bayley:—20m DU1DBT FPS8DH HKOCOP TG9HL
VPBAA 80m A2GCO EA6CF KL7KV PY7HS PZ1DR.

J. Beer:—20m HK9BBJ VES8OMC 9K2DP.

J. Hodgson:—20m HC2LF HISMVF HK6MA
HP7XJS JYOHQ KV4AM VPIPTL VP2MAI YN1WB.

P. Barker:—20m A4XGQ (Masirah Is.) KJ6DL
YBOIN SN2NAS 7Z1AB 9L1JM 9VINR 20m SSTV
DF1KJ HBSADD I4EXY OK3TDH.

S. Budd:—80m CE3EZ FMT7AV VPS8PB ZE2KF
ZS5LB; 40m HKICMO VK7CK 6WS8FP; 20m AH3GK
(KS6) FW8CO HCS8RG HKOLE (San Andres Is.)
KG4SC PYOAW (Trinidade Is.) YB8ACK; 10m
CT6CAL TI2TB.

SHORT WAVE BROADCASTS
by Derek Bell

can now settle down to the long winter nights
with the dark hours giving reception from
early evening to well into the late morning. For those
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THE holiday period is over at last and DXers

that took a portable on holiday with them the change
of QTH perhaps filled in some of the blanks in their
log books. Robin Bayley of Albrighton was one such
who while in Yorkshire with his Grundig Prima Boy
logged:—

9570
9860
11780
11920
15430

Radio Australia at 0815

Radio Peking at 1600

Radio Nacional de Brazillia at 2000
TWR Bonaire at 0100

NHK Japan at 0800.

For those who were lucky enough to get abroad
with a portable they were perhaps involved with the
Customs who are always interested in one’s posses-
sions! So take along the bill from the shop that sold
the receiver. Alternatively ask the Customs to give
you a statement that you are taking the set out of
the country. In fact it is always a good idea to have
a note of the vital statistics of your equipment, such
as the serial number, since should you be unlucky
enough to have it stolen then such details can be a
great help to the police.

Operating a short wave set from a hotel bedroom
is fraught with problems. Indeed, operating from any
room without access to a space for a decent aerial
puts the DXer at a distinct disadvantage. John
Timms of Manor House is in that position living
in a bedsitter in the heart of London which is hardly
conducive to good interference-free listening. He
already has a 40ft wire draped round the room but
this produces no results at all. .

Two readers have passed on items of mail, the
first relating to the recent on/off/on again overseas
service of Radio New Zealand and sent by Tom
Mahoney of Callander, Perthshire and is the official
press statement from the New Zealand Minister of
Broadcasting. Couched in the usual diplomatic
language it makes clear that the funding for the
service will now come from the Ministry of Foreign
Affairs and be cheaper than the Telex and tape ser-
vices that were planned to replace it. The statement
says that the service is of “particular use to the
island communities with which New Zealand had
special relations.” One concession to the wider world
of DXing was made in the final paragraph which said
that the new service would enable contact to be
maintained with “New Zealanders in the South
Pacific, with scientific staff in the Antarctic as well
as with listeners in other parts of the world.” This
cut in the service must have drawn protests from all
over the world. Anyway, the service is now restored
with the bonus that being a relay of the internal
service we can now hear what the New Zealanders
hear. I would be interested to know if anyone pulls
in Arthur Cushen’s DX programme as it would be a
shame if that were to be axed.

The second item is from R. E. White of Wallasey
who takes issue with me on the old discussion regard-
ing the value of the literature sent out by broad-
casting stations. Mr. White presents a very cogent
argument in favour by saying that these items are of
particular use to the novice DXer. However, the
questions and answers in publications such as the
news bulletins of the Radio Budapest DX Club, that
Mr. White used to back his argument, tend to be
repetitive and do not give all round education in
matters DX. The main argument against is that many
stations send not items that improve the DXers
knowledge of the hobby but political propaganda.
Recently Radio Berlin International asked me if I
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ROOM THERMOSTAT
Famous Batchwell, elegant design,
intended for wall ting. Will
switch up to 20 amps at mains volt-
age, covers the range 0:30°C. 8pecial
snip this month £2-90, post and
VAT paid.

NUMICATOR TUBES

For digital Instruments, counters,
timers, clocks, etc. Hi-vac XNI11
Price £1-25 each. Post and VAT paid.

RADIO STETHOSCOPE
Easlest way to fault find, traces
rignal from aerial to speaker, when
signal stops you've found the
fault. Use it on Radio, TV,
amplifier, anything. Complete kit
comprises two apecial transistora
and all parts in-
cluding probe tube
ear-
piece, twin
stetho-set Instead of
earpiece VAT and
postage incl.

MAINS TRANSISTOR PACK
Deslgned to operate transistor sets and ampllers.
Adjustable output 6v., 9v., 12 volts for up to
800mA (class B working). Takes the place of any
of the following batterlea: PP1, PP3, PP4, PP§,
PP7, PP9 and others. Kit comprises: main
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at only
£1-90 including post and VAT.

MOTORISED DISCO SWITCHES
With six 10 amp changeover switches. Multl
asdjustable switches are rated at 10 amp each
80 & total of 2000w’s can be controlled and this
would provide a magnificent display. For malne
operating £4-25 post & VAT Paid. Ditto 9 switch
£4-95 Poat & VAT Paid. DITTO BUT 12 8WITCH
£5-78 POST AND VAT PAID.

MAINS MOTOR
Precislon made—asa used in
record decks and tape record-
ers—ideal also for extractor
fans, blower, heaters, etc. New
and perfect. 8nip at 95p +
VAT & Postage 35p.

1” stackmotor 8158 + VAT &
postage 35p. 1}” stackmotor.
£2 + VAT and Postage 40p.

WINDSCREEN
WIPER
CONTROL

Vary apeed of our
wiper to suit conditions.
All parts and {nstructions
to make. 2375 post

and VAT pald.

EXTRACTOR FAN

Cleana the alr at the rate of
i 10,000 cublc feet per hour.
| Bultable for kitchens, bath-
rooms, factories, changing
rooma, etc. It's 80 quiet it can
hardly be heard. Compact.
53" casing ocomprises motor,
fan blades, sheet steel casing,
pull switch, mains connector
and fixing brackets. #£5-885
| INCLUDING POST & VAT
& Monthly lst available free;
send long stamped envelope.

R )

28 RPM GEARED MAINS MOTOR
Thls {a a substantiai motor (1”7 stack induction
type) quite powertul deflnitely large enongh to
drive a rotating display or a tumbler for pollshing
stone etc. Approximate overall size 4”7 x 3}* x
24" these are ex-unused equipment, carrying
our normal ex-equipment guaranteea. PRICE
£3-95 POST and VAT PAID.

SOUND TO LIGHT UNIT .
Add colour or white light
to your amplifier. Wil
operate 1, 2 or 8 lamps
(maximum 450w). Unlt In
box all ready to work.
#7985 plus 95p VAT and
postage.

TELESCOPIC AERIALS

for portable car radio or

transmitter. Chrome plated-—

six sections, extending from 7§ to

47in. 50p + 16p. Post & VAT.

KNUCKLED MODEL FOR F.M. 80p + 17p
Post and VAT.

NEED A SPECIAL SWITCH

Double lead contact. Very slight pressure closes
12p each.

pushrod suitable

for operating. 10p each,

10 for 68p.

ool
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MULLARD UNILEX
A mains operated 4 + 4 stereo system. Rated one
of the finest performers In the stereo fleld this
would make a wonderful gift for almost any one in
easy-to-assemble modular form and complete
with a pair of Goodmans speakers this should sell “f
at about £30—but due to a special bulk buy and
as an incentlve for you to buy this month we offer
the system complete at only £14:00 including
VAT and postage.

PP3/PP? BATTERY ELIMINATOR

Made in Japan for Bush Radio. This is very neat little
transformer driven full wave unit totally enclosed with
input mains and output leads. Thls power supply unit
which was originally marketed by Bush at over £6 is offered
as this months snip. PRICE £2-60 INCLUDING POST &

TWIN OUTPUT POWER PACKS
These have two separate R.C. smoothed outputs
80 can operate two battery radioa or a stereo amp
without cross modulation (they will of courae
operate one radloftape cassette/calculator, in fact
any battery appliance, and will save their cost in
a few months). 8pecs: Full wave rectification,
double insulated mains transformer—total
enclosed in a hard P.V.C. caxe-—~three core mains
lead terminal output—when ordering please state
output voltage 4}v, 8v, 7iv, 9v. 12v, or 24v.
Price £3-85. Post and VAT fncluded

INFRA RED BINOCULARS
Made for military purpose during and
immediately after the last war to enable
snipers, vehicle drivers, etc. to see in the
ddark. The binoculars have to be fed
from a high voitage source (5KV
approx.) and providing the objects are
in the rays of an infra-red beam then the
o binoculars wilt enable these objects to be
geen, Each bl lar eye tube a 1 optical lens system as
well as the infra-red cell, technical data on which is avallable. The bin-
oculars are unused, belleved to Le in good working order, in fact they were
never issued and are atill in original cases, but since they were made a long
tlme ago they can hardly be called new. 3old without guarantee. Price
217-50 per set + £1 carriage

peessss—— THIS MONTHS SNIP m———
This is a Satchwell thernostat, it is highty sensitive and can be set to
control temperature within 1°C. Like most other very sensitive thermostats
it is of law current rating so if you require it to awlitch heaters or similar
then you will have to use a thermostat to switch a relay, the relay wili switch
the heatera. (We have supply suitable relays $1-00 + 8p each. These have
three 10 amp changeover contacts eo that with this the thermostat can
control up to 6kW's of heating). This is wall mounting thermostat with
white ventllator cover, reguiar price of this is probably £3 or £4. We are
offering this month at £1-50. +12p. Our total stock s over 1,000 and
anyone wishing to make an offer, bulk quantities up to £1,000, are invited

of 10 for 81-00 VAT AND POST PAID.

HONEYWELL PUSH BUTTON PANEL

todoso.
MOUNTING MICRO SWITCH

e —r————
. 1-2-3-Bank; each bank of the ch micro

ITS FREE!

Qur monthly Advance Advertising
Bargains List gives details of bargains

can appear—Iits na interesting
its free—just d S.A.E. Below a
few of the Bargains still available from
previous o

Remember 7.020P (again available). Electricians of
the old school most certsinly will, and most will
agree how much better this is than its modern
replacement 2-5mm. It haa greater current
carrying capacity (20 ampa agalpst 13 amps) and
being stranded it will not break so easlly and
being larger it is easier to use. A fortunate buy
enables us to offer 3 core 7-029 cheaper than we
could offer 3 core 2:8mm, namely £9-50 against
£11-50. It you are counteniplating inatalling a ring
main, an immersion heater, storage heaters or
fires, then you should definitely buy some of this
cable. It is p.v.c. covered, correctly colour coded
and up to al! British standards; in fact, was made
by one of our most famous cable companies.
Price £8-50p + 76p per 100 metre coll. Carriage
£2:50 + 20p.

Remember 3.0289 This would not be much good
today as most installatlons call for a trailing
earth wire as well a8 L. & N., however a special
offer thla month s 3 core 1-5mm at only £5:80p +
44p per 100 metres. Post £1-50p + 12p.

NCR A ing C . This we understand
was in working order iminediately before being
disinantled and delivered to us, but as we have
no means of testing It and as alse we dort have
any spares for it, we cannot give any guarantee.
If you buy it then you will have to take a chance,
The computer is American made, it weighs over 1
ton, has an alphabetical numericai keyboard. We
cannot see any type number on it but the pumbers
that do appear are as follows: Class 390-580-1.
It comprises three maln units with interconnecting
leads, the first unit is a 10kw isolating aame as the
416 amp described below. Thie ts & very heavy
transformer and new would cost at least £200.
The second major unit is the computer control
panel, this weighs nearly a ton and is full of
components and hardware. The third unit is the
desk with the alphabetical and numerical key-
boards. The price we are asking for this computer
1s £375 and we teel certain that even if it could not
be got going again it would realise a lot more than
this if broken wown and sold for its component
parts. Importanl Note: Owing to Ita eize this
computer is not at our Croydon address. I{ you
wish to view this please be prepared to travel into,
Sussex just off the Brighton Roadand telephone us
for the addrese and so that a mutually convenient
time can be arranged. Tele No. 688 1833.

7kv EHT Transformer. This is made by Parmeko,
this 18 a '*¢"* core construction totally enclosed in
black enamelled sheet steel case. The primary
consists of two separate windings each 126 volts
tapped with two 10 volt steps eo it could be used
on 115 volis or 230/240 volts. The secondary is
centre tapped and has further tapping to glve
vollages as follows : 2:5kv-0-2-5kv, 8kv-0-
8kv, 3-6kv-0-3-6kv. The current rating of the
necondary is 248 ma r.m.s. Price £30 + £3-40p.
Carriage £2 + 16p.

Isolation Transformer. Very high current 416
amps, primary 0-260 volts, last 60 volts in 10 volt
steps 8o this transformer can be to step up

g

MICRO SWITCH BARGAINS
Rated at 5 amps 250 volts, 1deal to make a switch panel
for a calculator and for dozens of other applications. Parcel
switch rated at 10 amps 260 volts. Through panel fixing by
2 lock nuts complets with black 1”7 diameter knob. Prices:—
1 bank 40p—2 bank 55p—3 bank 70p.
SMITHS CENTRAL HEATING CONTROLLER
Push button gives 10 varlations as follows: (1) continnous
hot water and continuous central heating (2) continuous
hot water but central heating off at night (8) continuous
hot water but central heating on only for 2 periods during
the day (4) hot water and central heating both on but day
time only (8) hot water all day but central heating only for
two pertods during the day (6) hot water and central heating
on for 2 periods during the day time only—then for summer
time use with central heating off (7) hot water continuous (8) hot water day

for Inst. at the end of a long cable
run. Secondary, centre tapped 120v-0-120v so
this tranaformer will isolate and step down or wiil
isolate at normal mains in and normal mains out
or finally it will lsolate and atep up. A big trans-
former completely enclosed in sheet steel box
weighing about 300 1bs. Price £100 + $8. Carri.
at cost but we would prefer you to collect tl
(This is at Croydon).

& Bank Bwitch Panel. This le a Government 8ur-
plus item so it 18 very well made and contalns
switches which will break 14 amps DC, The §
swlitches are completely separate so may be used
to control seperate circuits or they may be
ganged together to bring in § heaters in parallel
for mains or battery work, Slze of the

time only (8) hot water twice dally ( 10} everything off. A looking
unit with 24 hour movement and the switchies and other parts necessary to
select the desired programme of heating. 8uppiied complete with wiring diagram.
Originally sold we belleve at over £15. We offer these while stocks last at 87-50
each INCLUDING VAT and Postage.

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives really amazing
results. You will recelve an amazing assortment of
stations over the 19, 25, 81, 20 metre bands-Kit contains
chassls frant panel and all the parts £1-50—crysial ear-
phone 85p including VAT and Postage.

ONLY £1-50 FOR SEVEN
ELECTRIC MOTORS

7 powerful batt. motors as used In racing cars and
power models. Output and types vary for use im
hundreds of projects—Tools, toys, models, etc. All
brand new reversible and for 1}-12v batta. Wirlng
dlag. inc. VAT, Post PAID.

TERMS: Where order is under 25 please add 40p surcharge to oftset packing
expenses

. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CR? ISG.

switch Is approximately 5§ x 11 x 1} and operation
is by nickel plated toggles. Price 76p each + 6p.
Post 20p + 2p-

Cooling Thermostat, The thermostat switches
oft as the temperature In the room rises. It is,
therefore, sultable for controlling electric room
heating. We have a similar stat but with con-
tacta which awitch on as the temperature rlses.
Thene are for alr conditioning or cooling circults.
Contacts agaln rated at 20 amps and these
have changeable contacts so they can be used
for cooling or heating or both but as their original
function was Intented for cooling they are set
and calibrated tor 12-40°F. Price £3-80p + 26p.
Bim| ts. Often d with t

the function of stmmerstat is to pulse the supply
into & heater or cooker. The longer the pulse Is
the greater will be the amount of heat dissipated
and vice versa. The length of the pulse {8 determin-
ed by a control knob which in the case of cooker
is usually engraved—simmer, boll, {ry. We have
gunvic Slmmerstat as used in many high grade
cookers as well as Industrial heaters. Current
rating is 15 amps 200/250 volis AC. Price £1-75p+
14p. Post 20p + 2p.

Flash Ernie le the name we have given to our
latest disco light display because It i+ a random
fiasher and s very eflective especially with
coloured bulbs, Kit consists of motorised stud
switch, master control switch, antf spark caps,
9 Jamyp holders, connecting wire and wiring dia-
gram. Price £5 + 40p. Post 60p + 6p.
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T.T.L. 74 1.C’s. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS
7400 12p | TM3  38p | 7432  25p | 7454  1Sp | 7490  35p | 74121  25p | 74130  100p | 74156  7T0p | 74174 10p | 74189 350p

7400  12p | 744 @p | 7437  25p | 7460  1Sp | 7401 Tsp | 74122 40p | 74141 Sp | 74157 T0p | 74175 TSp | 74190 tedp
M2 2 | 7416 3Mp | 7438 28p | 1470  3p | 7492 dSp | 74123 &9p | 74142 2M0p | 74160  %p | T4IT6 18D 7410  g40p
7403 12p | 417 3p | 440 13p | 7412 25p | 7493 40p | 74125 S0p | 74143 270p | 74161 %p | AT  iep .o

7404  12p | 420  15p | 7441 @Sp | 7473 38p | 7495  60p | 74126  S0p | 74144  270p | 74162  Mp | 74178  140p 200
7405  12p | 7422  20p | 7442 5p | 7474  3p | 749  76p | 74130 130p | 74145 TSp | 74163 #0p | 74170 140p 74193 120p

7408 38p | 423 28p | 7448 80p | 7475 30p | 74100  98p | 74131 100p | 74147 230p | 74184  128p | 74180 100p 74194 10ep
7407 3Bp | 425 28p | 7448 8p | 7478 30p | 74104  4p | 74132  e5p | 74148 :“n 74165 128p | 7481  200p 74195  T3p
7408 150 | 7426 28p | 1447 ":D | 1483 gsp | 74105 ;:9 74135 100p | 14150 200 | 74188 125p | 74182  75p 74196  180p
7410 13p 1427 2%p 7450 15p | 7485 100p

7411 20p | 7428 40p | 7451 18p | 7486 30p | :’]:}102 a: ;:::_5’ 1:: ;ﬁs 1.5'; ;::% ﬁ: ;:::‘5 :::: ;:::; ::::

7412 20p | 7430 18p | 74583 15p | 7489 250p | 74120 s0p | 74138 125 74155 Top | 74173 150p | 74188  3S0p 74199 185p

SPECIAL OFFER ALL 221.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER
FOR £7.50

POPULAR BRANDED TRANSISTORS

BC147 — BC148 — BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
Tp each. 100 for £6-00. Type numbers may be mixed for quantity discount.

Butk Purchase I.T.T. IN4148 10 for 30p, 100 for £1-50 NEW LOW PRICE
1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £1-00 ANY gﬂ A?";lﬁ;"g:p cach
IN4004, IN4005, IN4006 6p each, 30 for £1-50 555 TIMERS
Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6-00 ANY QUANTITY 35p each
BC Tp |, BCI182L 12p | BC212L 12p | BCY72 16p | BF180 30p | BFX85S 25p | 2N3702 12
e S O e acliﬁ 7 Be1g u: I BoST 12 | BDiz¢  10p | BFIS2 u: BFX87 zs: 2N3704 u:
ACIZ8 12p | MTCHNFR | ARl P | BCi7  7p | BCIBAL 11p | BCS 12p | BDI31 3%p | BF1S3  30p | BRY3D 3%p | 1Nol4  3p
ASte 45| aFts 140 | BEis a0 [ BCISS  Tp | BCIBe fip | BCs49 12p | BDI32 3sp | BF200 p | BRYSS 38p | BYI0 15p
AD161  35p | AFt15 18p | BC109 an | BCi69 12p BC184L 12p i BCY70 18p B8D135 50p | BF244 16p . BSX20 16p | BY126 10p

AD162 3% ! AF116  18p BD137 40p ' BFX84 25p ! 2N3055 56p ' BY127 12p
PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12}% AS APPROPRIATE
MAIL ORDER ONLY
XEROZA RADIO

1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON

BC147 » BCi182 11p ' BC212 12p BCYT 16p

TAMBA ELECTRONICS &o...
A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

All amplifiers feature a pure comple-
mentary symmetry output stage for low
distortion and high reliability—the
hlghest grade components (by Mullard—
Texas, Plessey—RCA, etc) used
throughout

TAMS50 5W RMS 25V supply
TAM100 10W RMS 35V supply
TAM250 25W RMS 45V supply
TAMS00 50W RMS 45V supply
TAM1000 100W RMS 65V supply
(all modules carriage free)

123334
S TET)

B Suits loads 4-16 ohms (optimum

load 8 ohms, TAMS50/100/250, 4 ohms POWER SUPPLIES

TAMS500/1000) For 1 or 2 TAM50/100  £4-25 (carr 50p)
H Low distortion (0-1%) H High sensitivity—100mV For 1 or 2 TAM250/500 £6-95 (carr 50p)
B 20-20,000 Hz + 1dB H Low profile (1in high 3tin x 3in) For 1 or 2 TAM1000 £9-80 (carr 50p)
B Silicon circuitry throughout MW 75% efficient
B Inherently open circuit proof B Glass fibre printed circuit board
B Four simple connections B Accepts most mixers/pre-amplifiers

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (50p | Hours, 9.30 a.m.-5 p.m.
extra). We accept Access and Barclaycard—send or telephone your number—do not | Monday—Saturday.
send your card. Add VAT at 8% to orders for 50-100W units and a 123% for 5-25W | Callers welcome.

units Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY
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was still interested in their RBI Journal, which is
99 per cent propaganda and only devotes a few
column inches to DXing.

However, to get away from the problems of the
world let us turn to Andrew Linton who had a
Meridian superhet via Santa Claus last Christmas.
Having hung it on the end of a 90ft wire and got
used to all the knobs Andrew has logged the
following:—

0590 Radio Norway at 1400

9701 Vatican Radio at 1131
11710 Radio Israel at 2000
11940 WYFR at 2200.

Andrew has one or two questions to ask, namely
the location of WYFR and of the 7235 service of
Radio Australia. WYFR is an American evangelist
network with the call sign that happily translates
into “Your Family Radio” and around 1973 or so if
memory serves bought another gospel network
“Radio New York Worldwide” in order to get some
shortwave access. Their present address is: 290
Hegenberger Road, Oakland, California 94621. The
Radio Australia transmitters are at Shepperton,
Lyndhurst, Brisbane and Darwin.

To continue with the latest transmitter news 1
hear that Liechtenstein is awaiting the delivery of
a 500kW transmitter and will be on the air around
1979 probably on 1386. Niels Montanana from
Camberley mentions the Standard Frequency time
signals that are so handy for calibrating the receiver.
These usually consist of a morse signal identification
with perhaps an announcement at regular intervals.
To take one example, Turin comes in on 5000 with
5kW on the last quarter of each hour, from 0645 to
1800, in English, French and Italian and the call
sign is IBF. With that I must declare the innings
closed and wish 73s to you and yours.

MEDIUM WAVE DX
by Charles Molloy

from Mirfield in Yorkshire where Harold
Emblem at the controls of his Eddystone 730
and medium wave loop pulled-in CKCM in Grand
Falls, Newfoundland on 620kHz, CKVO Clareville,
Newfoundland on 710kHz, WNEW New York City
on 1130kHz, WCAU Philadelphia on 1210kHz, CFGO
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QN interesting log of North American DX comes

Ottawa on 1440kHz and WMEX in Boston on 1510
kHz. Harold must surely have the last word over
Istanbul when he claims that the site of the 1016kHz
transmitter is on the Asiatic side of the Bosphorus
which makes this station an Asiatic broadcaster
without any doubt.

Medium wave stations often identify themselves
over the air by the name of the town or city where
the studios are located. Information on actual trans-
mitting sites is not readily available and conse-
quently a DXer who hears WCKY on 1530kHz
announce itself as being in Cincinatti will count this
one as being in the State of Ohio, not knowing that
the transmitter is really in Kentucky. Vatican Radio
on 1529kHz transmits from a site at Santa Maria
di Galeria some 18km north of Rome and the
Vatican State. This station is really in Italy! Collec-
tors of “States Heard” will be disturbed to learn
that some of the high power New York City outlets
such as WINS on 1010kHz, WHN on 1050kHz and
WNEW on 1130kHz transmit from an area of swamp
land across the Hudson in New Jersey and should
really count as belonging to that state. WNBC 660
kHz is on Long Island and WCBS 880kHz is on
Columbia Island (in Long Island Sound) so these
two do count as New York.

BEROADCAST BANDS s
Short Wave Reports by the 15th of the manth
to Derek Bell, cfo Practical Wireless, Flestway
House, Farringdon Street, London, EC4A 4AD.
Medium Wave Logs to Charles Molloy, 132
Segars Lane, Southport, PRE3JG.

AMATEUR BANDS

Logs covering any amateur bandfs in bandf
alphahetical order by the end of the month
| to Eric Dowdeswell G4AR, Silver Firs,
Leatherhead Road, Ashtead, Surrey, KT21
2TW.

%

The writer enjoys his DX without worrying too
much about the exact location of his quarry. DX clubs
though, like to encourage competition among mem-
bers by running “ladders” or tables of States,
Provinces, Countries or Continents heard which can,
now and again, lead to quite unexpected difficulties.

F. A. Ainsley reports from Hartlepool with
details of his homebrew receiver which, he claims,
performs better than an AR88 on the medium waves.
Two RF stages and a mixer are followed by a
4-pole ceramic filter at 455kHz and two IF amplifiers,
a detector and an audio stage. The receiver was
specially made for medium wave DXing and is used
with a medium wave loop, FET differential amplifier
and a two stage RF sensing unit. Preferred time for
DXing during the summer is at sunrise on a Sunday
morning when local QRM is light. Stations heard
between 0200 and 0400 include Trans World Radio
on the island of Bonaire in the Caribbean on 800kHz,
WBZ in Boston on 1030kHz, WOKO in Albany, New
York on 1460kHz (not often heard), WTOP in Wash-
ington DC on 1500kHz and WQXR, the serious music
station in New York City on 1560kHz. The latter is
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owned by the New York Times and broadcasts pro-
grammes similar to those of BBC Radio 3.

Sunday morning is a good time for DXing on the
medium waves at any time of the year in the UK.
Stations in time zones to the east start to sign-on
from 0300 onwards and during the week, DXing
becomes difficult by 0500 owing to QRM. On Sundays
however, many broadcasters make a late start which
gives the DXer the chance to find a few spaces in
the band to look for DX. This is the time to look
for KOMO in Seattle on 1000kHz and WCFL in
Chicago which is on the same frequency.

Ralph Newman who lives in Reading, has been
experimenting with a loop and homemade FET loop
amplifier. The amplifier. which uses a 2N5459
(MPF105) FET and two BC168 transistors, has an
output emitter follower stage. With this set-up con-
nected to an ordinary 6 transistor portable, CBN on
640kHz, CJON on 930kHz, WINS on 1010kHz and
WCAU on 1210kHz were heard. How was the loop
amplifier joined to the portable receiver Ralph?
Readers would be interested in details. When the
loop plus amplifier was used with a Barlow Wadley
receiver Bagdad on 760kHz and the Voice of
America relay in Thailand on 1580kHz were logged.

Reception was during last winter. Ralph points out
that you do not need a coupling winding on a loop
when it is joined to an FET amplifier. Long leads
between the loop and the amplifier should be
avoided though, otherwise a poor null will be
obtained due to the leads picking up signal. The
amplifier was literally hung on the loop tuning
capacitor to avoid this.

A long and interesting letter from Fred Pilkington,
G3IAG, mentions medium and long wave DX on
board ship during his seafaring day. Droitwich 200
kHz was heard during the day, half way across the
Atlantic and as far south as Sierra Leone. After
dark European longwave stations are heard regu-
larly by DXers on the east coast of the United States.
The range of the ground wave varies inversely with
frequency. Even on the medium waves this effect can
be observed. On a winters’ afternoon start tuning
from the LF end of the band, where North Africa
can be heard in daylight, towards the HF end. At the
writer’s QTH long range reception peters out by the
time 1200kHz is reached. After dark, long wave
signals are reflected by the ionosphere and the
range is considerably extended, just as on the
medium waves.

Fred mentions a holiday in south Spain and his
attempts to hear Radio Gibraltar on 1484kHz. The
station, in a letter, admits that it is difficult to put
out a decent signal from the rock (probably because
of the difficulty obtaining a good earth). Radio
Gibraltar, which transmits on one of the two inter-
national common frequencies, is on the air daily
from 0655 until 2300 but so far as the writer is
aware, it has not been heard in the UK.

Models 1113/10 and /20 (Gold)

and seconds on demand.
Models 1113/10 also available with a stainless-steel bracelet.

Also available model 2000/10

initial display mode operate command button once
again. This watch is only available with stainless-
steel bracelet.

Model 2000/10
These prices are inclusive of VAT and P and P and

bracelet, presentation case and one full year's
guarantee and instructions.

Watch Division, Lae instrumentation Ltd.,
Bedwas, Newport, Gwent NP1 8YZ
Tel. (0222) 8385756-7-8. TELEX : 497084
Reg. No. 639437. VAT Reg. No. 133 8154 80
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GONTINUOUS DISPLAY LGD WATGHES

We now have available the choice of our unique alternat-
ing display feature or a full six digits display.

Displays hours, minutes, months, date and seconds. Alternating display feature
where display shows time for two seconds and then months and date for two
seconds and continues to alternate until re-set to the normal mode of operation
which is: continuously displaying time in hours and minutes with months, date

This is a full six digit display which continuously shows: hours, minutes AND
seconds OR hours, minutes and day of the month (date). To change seconds
to day of the month simply operate command button once. To revert back to

Prices: Model 1113/10 or20 £34.50
£37.95 B

Please forward. ... .{qty) model ..... .at. ... .each

all models are complete with back-light, matching

N N N - N A N O S . Y

To: Leetronic, Lee Instrumentation Ltd., Newport, Gwent NP1 8YZ

Print — FREEPOST — no stamp required. l

TOTAL £...

i enclose v
Name ......... 0Geooas0anaaa00Do . 4 . cheque ... l

postal order b4 l
|

.......... money order .. ..

Buy it with Access l

Il N N B O Ew Ew N
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QUALITY STEREO SOUND-
ERY SOLENT AUDID SYSTEM

o= JPRICE OFFER!

e

£7-

J— ()]

Solent Mark Il Stereo Tuner Amplifier chassis with AM/FM
radio covering long medium short and Stereo FM wavebands.
Separate Bass and Treble controls. 30 watts total power
output (frequency response 25-20,000 Hz) AFC Switching
Tape record and playback facilities. Dimensions 184" x 9" x34".
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.
Order early limited stocks available cash price £69-95.
Credit Sale £7-50 deposit 9 monthly payments of £8-00
(Total Credit price £79:50). P. & P. £4-00. Send £11-50
today.

Chassis only available for cash at £49-00 + p. & p. £3-00.

Full 12 months Guarantee.
CALLERS WELCOME.
Access and Barclaycard Orders Accepted by Telephone

FREE! sterec headph lied with every i

PW/11/76.100 CHASE SIDE SOUTHGATE
LEWIS LONDON Nt4 5PL Telophones: 01-882-1644

order

Wire Wound Resistors. Our selection of mixed values. 30 for £1-48. 100 for
£3-50.

Audio Amplifier Module. Mullard LP1173, Output nominal 10 watt. Supply
voltage +24vt. With data and clrcult £2-30.

Varicap Control Selector. 4 way 25K. £1-30. 6 way 14-5K, £2-00.
Malns Droppers. 10 mixed values £1-00,
Edgewise Leve! Meters. 200uA, Size §” overall S0p.
15 Assorted Switches. Micro, push button, etc. £1-90.
Tag Strips. 3 way to 7 way. 50 for £1-15.
Chrome Plastic Knobs. 3 Types 4 of each wlith spring clip. £1-25,

St g C is. Model 3357. All transistor. Med/LW. FM.
3 watts per channel S/M. WIth connection data. Less tuning scale. £18-00.
P/P free.
Ferguson Stereogram Chassis. MW, LW, FM. With tuning scale (5+5 watts
slne wave) 15 ohms £26-25. P/P free.
Copper Clad Laminate. 8” x 77—3 boards £1:08 + 8%.
Ferric Chiorlde. 11b 85p + 8%.
Crystals HCSU. (MHz) 12700; 12891-6; 9455-55; 9530-55; 9087-5; 0456-25;
52-0h1067; 52-02500; 37-7625; 51-56667; 52-03333; 9090-62; 9531 94; 9533-33, 50p
each.
Electrolytics. 32/32/32uF, 325v. 2~ x 11” 35p; 80uF 150v 13~ x 1” 20p ; 2000uF 30v,
217 x 17 25p ; 2000uF 35v 37 x 17 38p; 470uF 100v 3" x 11~ 28p ; 2000/2000uF 25v 2" x
11~ 35p ; 700uF 200v 33"x11” 30p ; 16/16uF 275v 147 x1” 20p ; 4500/900/900uF 30v 2§"x
117 50p ; 2500u:F 40v 3” x 11” 40p; 4TOuF 25v 117 x)"l!p: 4,000#F25v 3”x134” 40p:
32uF450v1§"x1"Mp:8uF 16uF 450v 1}":: 30p; 1 12v 13" x §* 15
500044F 50v 2 x1i"502;150[200l2@uF300v3"!1 " 50p ; 16/16/16uF 350v 27 x 17 30,
50/50uF 500v 33" x 1”7 S0p ; 400uF 40v 13” x ¥ 20p.
Try our parcel of small capacitors 20 mixed values £1-50 + post.
™ e Presets—Selection of varlous values 10 for 65p.
Coll Formers. 50 mixed. £1-25.

Slider Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 25K Lin: 25K Log;
10K/100K Log; 100K/100K Log; 50K Log, 35p each,

Algglnlnm Chassis, 74" x 5§” x 21" 85p. 10” x 74" x 21" T3p. 117 x T{" x 21" 85p
+8%.

P
P

Thorn TA/28. Slide synchroniser for 4 track reel to reel recorders. 6 pin DIN
socket models, £4-50.

‘n:‘szn..smm. Piay Decks with Cue. Fitted stereo cartridge. P148 £11-08. P153

Please add 10% P.P. Uniess stated free P/P. VAT 12}% to be added to
total order uniess stated 8%. No goods desprtched outside U.K.

SURPLECTRONICS

216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS.
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Complete the

couponand
wellsend you
our complete,
new catalogue.

W
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The new Heathkit catalogue is now out. Full as ever with
exciting, new models. To make buildinga Heathkit even
moreinteresting and satisfying.

Clip the coupon now (enclosing a 10p stamp for postage)
and we’ll send you your copy to browse through.

With the world's largest range of electronic kits to
choose from, there really is something for everyone.

Including our full range of test equipment,amateur radio
gear,hi-fi equipment and many general interest kits.

And,if you happen to be in London or Gloucester,call in
and see us. The London Heathkit Centre is at 233 Tottenham
Court Road. The Gloucester showroom is next to our factory
in Bristol Road.

Heath (Gloucester) Limited, Dept. PW-116 Bristol Road,
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451.

TP R—

The new Heathkit catalogue. Out now FREE.
' To: Heath (Gloucester) Limited, Dept. PW-116.Gloucester
GL.2 6EE. Please send me a Heathkit [ weaw ]
catalogue.l enclose a 10p stamp for postage.

Name
| Address

mﬂﬁ!l"




Sl N T E L FOR KITS — CMOS - DISPLAYS — MEMORIES - BOOKS — MICROPROCESSORS.

Components
from leading
manufacturers only

DATABOOK and DATASHEETS: (may be photocoples)

New 1976 RCA CMOS and Llnear iC Comblnad Databook
New 1976 RCA ‘Power T| s, SCR's,

Natlenal Semlconducter 7400 serles TTL Datanook c. 200 page:

TTL PIn-Out Card Index. Set of cards with pin-outs (top and bottom

National SC/MP Programming and Assembly Manual
Natlonal SC/MP Technlcal Description
2850 Microprocessor Menual 220 pp .
DATASHEETS on Mlcroproccuon (usuaély Xerox Copies)

views) of T.l. TTL range and many other T.1.IC's .................... £2-95
Intel! Mamory Deslgn Handbook, ¢. 280 pages ........................ £4-75
Inte) 8080 Microcomputer Systems Users Manual, c. 220 pages .£4-85
Motorola McMOS Databook (Vol. 5 Serles A) c. 500 pPages ............ £2:11
Motorola M8800 Microprocessor Appilcations Manual, c. 650 pages....£12-45
Motorola M6800 Programming Manual, ¢c. 200 pages............... .... £6-85
Motorola Booklet introducing Mlcroprocessors ........... £1-50
Natlonal SC/MP Introkit Users Manual ................. 75

'IEI.I.NIS

CD40:
FAST SERVICE. We guarantee that

Telephone Orders for goods in stock,

Intersll IM6100 12 bit CMOS £0°75 RCA CDP1802 8 bit CMOS ... . £0-35
National SC/MP 8 blt, Low cost £0°75 ZI10g ZB0 .................... £0-75
Slgnetica 2650 8 bit, Low cost £0-75 Motorola MC6800 .............- £0-75
CMOS From the top manufacturers, mainly RCA and MOTOROLA
CD4000 0-16 | CD4028 089 | CD4053 0-97 | CD4086 0-74 | CLOCK
CD4001 0-96 CD4020 118 | CD4054 1-20 | CD4089 1-61  CHIPS
co«m 0-16 | CD4030 056 | CD40s5 1-37 | CD4093 089 | AY51202 289
D4008 1:22 | CD4031 2-24 | CD4056 1-37 CD4094 1-94 | AY51224 350
CD‘007 0-17 | CD4032 1-11 | CD4057 27-95 | CD4095 1-09 | MK50253  5-60
CD4008 095 CD4033  1-45| CD4059 4-96  CD4096 1-09
CD4009 0-56 | CD4034 1-98 | CD4060 1-16 | CD40o7 3-87 | EEAT
CD4010  0-56 CD4035 1-22 | Cpgosn 907 | CD4ose 1-90 | CABLE
CD4011  0-17 | CD4036 318 ) N l20wim. 100
D4012 Da0a? .90 | GD083 114 /CDAS02 1-29 [ Y for  g.g0
CDiots 058 | Cbaoan 172 | DM 04 Cossto 141 10T
P i D4067 3-87 | CDast1 1-62
SRine 10 CBibdo 393 couss 022 |cOsie 25| NEROSASTS,
CD4016  0-55 | CD4o4) 0-87 | 4069 0-22 | CDASIS 325 | 51491D 3.04
CD4017 0-99 | CD4042 0-87 | CD4070 0-60| CD4SI6 141 | 7500575 772
CD4018  0-99 | CD4043 1-05 | CD4071 022/ Cpasia €-30 | 7512380 215
CD4019 0-56 | CD4p4s 0-97 | GD4072 022/ CD4s20 1-30
CD4020 1-16 | CD4045 1-45 | CD4073 0-22|CD4527 1-64 | SUNDRY
CD4021  1-05 | CD4046 1-39 | CD4075 0:22 | CD4532 1-50 | CA3130 114
CD4022 1-00 | CD4047 0-94 | CD4076 1-61 | CD4555 0-94 A 741 035
Shins o1l Shees o Cowure 2 ficiime 118 | SOLDERCO
4024 0-81 | CD4049  0-55 : 528 1- LDERCON
CD4025 0-17 | CD4050 0-55 | CD4081 0-22 | MC14553 5-24 | PINS
cowze 11o|cow51 0-97 | CD4082 0-22 | MC14552 805 | 100 050
55 cmosz 0-97| CD4085 0-74 | IM6508 805 1000 4-00

PW ‘EASYBUILD' CAR CLOCK KIT, Oct '76
Everything included except battery—IN STOCK NOW

order as:
‘ tc 00 “AUTOCLOCK KIT"
£17-85

only 40mm x 154mm x 85mm
FULLY AUTHOR-APPROVED KIT (We wrote the article)
® Only high quality components used—Piher resistors,
roller tinned fibreglass PCB’s etc. @ Full instructions includ-
ed. Simple but sophisticated circultry gives you good perfor-
mance at low cost. You benefit from our experience in clock
kit design. After sales service available at very reasonable
cost. Uses our own crystal timebase kit. Also available less
case, order as:

SAUTO-MODULE-KIT ..o

Send for FREE CATALOGUE giving details of our complete
range of Clock kits, Led displays, Cases and other components

memory ic's and microprocessors

Please: Microprocessors should only be bought by experlenced constructors.
Sorry, we cannot answer technlcal queries ar supply data other than from our
data selection.

IMGlOOCCDL
8080A (2#3)

£58-00

MEMORV IC's )
Intel 2102A-6 (new version of 2102-2). 16 pln IC, TTL compallble

Single +5V supply, 650nsec., 1024 x 1 bit Statlg 'NMOS RA
Intel 2112-2 650nsec. 256 x 4 bit Static NMOS RAM
Intersil IM§508C CMOS 1024 x 1 bit Static RAM.

received by 4.15 Mon Frl. will be despatched the same day. Private
use Access or Barcluycard (min. tel. order £5). Official orders no min

SIN L OBOX T5F, A

T.I 0805 49791

s

BARCLAYCARD

Add 8% VAT + 25p p&p on all orders. Phone orders
see ''Fast service” for detalls. Export orders welcome,
but you must contact us flrst for special order 1orm and
postage rates. OFFICIAL ORDERS WELCOME

VALVE AERIAL

BARGAINS

Any 5-54p, 10-£1-00, 50-£4-50.
Your choice from the list
below.

ECC82, EF80, EFI83, EF|84,
EH90. PCF80, PCF802, PCL82,
PCL84, PCL85, PCL86, PCLBOS,
PL504, PY81/800, PY88, 30PL-
14, 6F28.

BOOSTERS

Aerial boosters can produce
remarkable improvements
on the picture and sound,
in fringe or difficult areas.
Bll For TH stereo and stand-
ard VHF/FM radio.
BlI2—For the older VHF
television—Piease state chan-

nel numbers.

B45—For Mono or colour this
covers the complete UHF
Television band.

All boosters are complete with

battery with Co-ax plugs &

sockets. Next to the set fitting.
£3-60

Large stock of older types of
TV Valves. Brand new 35p each.

Colour Valves—PL508, PL509,
PL5t9, PYS500/A. All tested.
30p each.

Press Button UHF Tuners—4 Button Transistor—British
made——£2-50 each.

50p BARGAIN PACKS

Alt Packs Un-used Parts—PKI[-40-C280 (Mullard) Axial Lead
Capacitor mixed values from -OluF to -47uF (250V/W). PK2-30-
C281 (Mullard) Radial Lead Capacitors mixed values from -QI5uF to
[-5uF (250V/W). PK3-6 Co-ax. piugs. PK4-6 Co-ax connectors.
PK5-8-5m/m formers with slugs, PK#$-25-AC128 Transistors. PK7-3
BF200 (VHF) Transistors. PK8-2 BFI82 (UHF) Transistors. PK9
Any 6 Transistors BCI08, BCi13, BCi35, BCI53, BCI71, BCI72,
BFI94, BFI95, BFI96, BF197. PKIO 8-1 amp 400 volts rectifiers.
PKII 4-5 pin din plugs (180°). PKI12-5 PP3 Battery Connectors.

Ali prices include VAT, P&P 20p per order. Please send uncrossed
P.O. or Cheques for returning if we are out of stock of Bargain
Packs or older types of new valves.

ELECTRONIC MAILORDER LTD.

62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. (070 681) 3036

616

a radio
amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilied preparation
for the G.P.O. licence.

5
4

Brachure, without obligation to:

BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,

£,0.Box 156, Jersey, Channel Islands,
NAME

ADDRESS

{Block caps Pll.
1 T TR DR D A U e
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H Ll
Al individually boxed lA" transistors, 1.C's offered
.
. EXPRESS EXPRESS are new and branded.
Full trade discounts to | pOSTAGE POSTAGE Manufactured by Mul-
i 15p for 1 Valve. 1 er order in UK -
bona fide companies. | frlvalve 5 p Iardt, Tel)\;last, ITCA, |'$|I:
. . . add 2p in UK ranti otorola
Prices on application. Aol C U
AALLY 007 EDIsL 04 Fairchild, Lucas, etc.
DM70 , 089 EF80 082 | PCC8+ 084 | PL504 149 | 30CI5/ b 4 . .
DYs6/7 070 | EF83 110 | PCC85  1.02 | PL508 173 | PCF800 122 aazis  o10 | BFus o2  Quantity discounts on
DYSe2 053 | EFB5 070 | PCCBS 088 | PL503 233 | 30C17 129 AC107 081 | BF167 025 : .
EBO1 o097 | EF86 173 | PCCS9 097 | praez 283 | 30018/ Acizs  ogs (Bri7s  o28 | application.
EBCS1 0.9 | EF89 1.78 | PCC189 1-22 | PY33 074 | PCF8051-29 AC137 025 | BF179 083
89 | EPor 185 | pe . e | 30F5/PF818 AC138 016 | BF180 088 | OAP1  0.07 | ZTX500 0-13 | 2N2904 0-20
EBF80 063 PCF80 084 | PY81/800 0-72 H H ‘
88 EFe 181 : £ 135 AC176  0-35 | BF181  0-35 | OA200 008 | ZTX501 0-15 | 3N2004A 0-28
EBF83 064 PCF82 187 | PY82 0 ; i b »
EnFay 080 | EF9 163 | pCFss 097 | PYS6)7  70p | 30FLY/ ACI87 021 | BF194 010 | OA202 008 | ZTX508 016 { aN2005  0-38
EV183 083 PCES00 0-98 AC188 080 | BF198 018 | OCl8 100 | ZTX531 0-25 { 2N2905A -85
EC88 082 | po ot oo | PCF200 150 | PY88 084 0 0yn™ " o) AOY2l 0-85 | BF197 015 | OC20 200 | ZTX550 018 | 3N3008 -89
ECS8 0868 | B PCF201  1-50 | PY500A 189 : ACYS9 078 | BF200 082 | 0C28 125 3 i
EH90 122 | po ¥ b 30FL12 144 IN9l4  0-08 | 23N2926 018
ECO0 094 PCF801 097 | PY800 072 : ; i o : i
EL34 140 30FL14 120 ADI40 050 | BFS61 085 | OC2b 40 | IN¢0O01 0-08 | 3N3088 @18
EC97 0-69 | pras 150 | FCF802 102 PY8OL 072 ] 50) fipoosy AD14® 078 | BFS98 025 | OC28 1-00 | IN4O2 0-07 | 3N3055  0-85
ECC81 070 50 | FCF808 097 | U268 122 063 ADIS] 044 | BEWIO 081 | OC35  0-76 | IN4003 0-08 | 3N8525 O
EL84 070 vlisl 117 N4003 0-08 | 3N8525  0-91
ECC82 070 | ELgg 1-.4¢ | PCH200 1-78l 53 | 30L13/ AD162 044 | BFX29 028 | 0C38 0-60 | IN4004 0-08 | 2N83614 1-80
ECC83 070 | glos 1-0p | PCL82 084 13 0 PCC805 1-35 AF115 085 | BFX88 0-24 | 0C42 040 | rivq005  0-10 | IN36IS 068
ECC84 088 | Epyg) 194 | EGL83 097 | UBC8L 080 | g4117 12 AF118 088 | BRY50 020 | OCd4 0-20 | yngo08 13 | 3N83703 011
ECC85 102 | Eygi 089 | PCL84 o-salvnmm 0-65 | 30P4MR 163 AF117 084 | BFYS1 020 | OC45 020 | 1nio07 o1 | aN8708 018
EOCS8 122 050 | FCL8S 072 | UCCES  0-88 | 3gp1z, AF186 048 | BFY53 020 | OC71 025 [ 1x4000 0.08 | 2NI704 014
ECCI89 077 | EY86/87 079 | ECL8S 097 | UCHBL 178 | " pego) 192 AF289 044 | BR100 040 OCT3 038 |1y 148 .06 | 3N2705 018
ECF80 088 | fyss 081 | PCL805/85097 | UCL82  1.02 | 30P19/ ABY27 040 | BY100 027 | OC78 030 | 1a000 07 | aNs708 @11
ECF82 080 | Ez80  0-84 | PD500 262 | UCL83 102 | pC802 1.08 ASY28 098 | BY12¢ 014 | OC77 088 | 149035 ¢80 | aN3707 018
ECF88 076 | £281 0.70 | PFL200 123 | UL84 128 | 30PLIl/ BA103 026 | BY127 0-12 | OC81 929 | 1850504 0.80 | aN#TOS o
ECH81 178 |GYso1 173 PL36 140 yyss 073 | PCLS01135 BAlls 010 | BZX6L rertes | OCSID 028 | 1950004 080 [ 3N3700 018
ECH83 108 | gza4 132 | PL81 123/ g30Ly | 30pL13/ BOIG7 0,14 20| OC817Z 078 | 4%010 o.p | IN37I0 011
ECH84 150 | 0C83 0-60 | PL81A 140 | ECC8041-20 PCL80O 1-47 BCl08 0-13 | BZY88 series | OC83 0-80 IN696 s | 33Tl el
ey 103 | o Va0 | pLs: 048 | groa/ER819 | 30PLI4/ BC109 018 | 010 | OCl40 150 | N9 aNs81s 8
ECLS2 060 | PCS8S 140/ PL83 178 13 | PCL88 172 BC11$ 015 | CRBLOS 045 | 0C170  0-30 | 299 0| iNasz0  ese
< ' & § ! ) s 30PL15 1444 BO117 021 | CRB1-40 085 | 0C171  0-g0 | 3N706 0
ECL83  0-93 | PC97 070 | PL84  1.02 | 30C1/PCF80 1 INT084 s | anssas 0
BOLss 082 | PCo00 084 | PLS00  1.40 | 81 BC148  0-30 | CRB3-06 0-40 | 0C300 100
BC147 010 | CRB3-<0 0-65 | 0C201 150 | 3N1131  @-38 | aN3902 018
BC148 008 | MJE340 047 | 0203 150 | IN1133 634 [ 2NS904 020
BC160C 015 | MJE370 0.68 | 0OC203 195 | 3N1303  6-1¢ | 3N390s 025
| PY500 110 | 6J5M 0-85 BO183 018 | MJES20 0.65 | OCPT1 120 | 3N1303 0.1¢ | 3N390¢ 428
NEW | bY81/800 050 | 605G  0-45 BOIS3L 018 | MJE2955 127 | ORP13  0.60 | 3N1304  @-83 | INd0ss 018
glgaol g-g eTe 8:: BOIS(L 018 | MJES055 0»1:‘onno 0-58 ;gi:g: :-:l :g:g:: :i:
Aeaf | BP41 60 | 637 - BC338 010 | MPF103 040 | TIC44 089 i i
Iindividually boxed and sesi o el oes BOY$2 088 | MPFI03 08 | TIC226D 1.50 | 3N1307 0-38 | aN4061 o.18
teed but of Euro- |5 L3[4 18 | om f e s mme’ o \avies fi)aen b
o H - BOY# O 108 4 0p ;
guarantee ut o uro }’,;g 23 6E7M 048 BOY70 o-;s gg;}rﬁl 4{-‘4)% :Tilgz g-ll aN101s @ g}"; 1-72
H* & | 6K8G  0-48 BOY7l 032 404 1 TX1 10 | 3N1614 0
pean or other origin atlgggl om | skt 048 BOTTS o1b|ous ' o7 |ZTXao 013 |aNila g dowo  eds
. UABCS0 080 | 8K25 1-00 BOZ1l 085 | DAL - 01 014 [ aN3160  0-78 | 0361 5
greatly reduced Prices. | yirs o-; 6L6G 125 BD131 100 | OA79 010 | ZTX303 018 | 3N3309A 016 | ¢0363 I3
R | UBC41  o@0 | BL6GC 080 BDI3¢ 065 OA81 018 | ZTX304 024 | 2N2646 0 50 | 40430 s
Quotations for any |uscs om | 637G 040 - :
. UBF80 080 | 8Q7M 060 8N7400 016 | BN7428 040 | BN7486 047  SN74145 128 | BN74192 200
valve not listed UBF89 080 | 68L7GT 0-88 BN7401 018 | BN7430 018 | BN7490 055 | BN74150 1.75 | BN74193 £-00
. Uccss  0-80 | SSNTGT o SNT402 016 | BN7458 8-:; smmuloo BN74151 1-00 | 8N74104 130
5 H42 - 88Q7GT * 0 7403 i H i BN74154 2:00 | BN74105
AZ1 100 | EF374  1-50 | N78 5-00 ggm 8.,,'3 BUSG 150 BN7404 0-26 | BN7438 0-87 [ 8N7492 0.70 | 8NT41556 1-00 | BN74196 8
AZ31 1-00 | EF$9 125 | 0A2 048 | I8y 040 | 6V6G 080 BN7405 022 | EN7440 0-22 | BN7493 070 | BN74166 1-00 | BN74187 120
CBL31 140 | EFB0 035 | OB2 048 | UCT83 020 | 6VGT  0.60 BNT406 049 | SNT441AN BN7494 080 | BN74167 096 | BN74198 $77
. L o
CL33 180  EF85 0-48 | PC88 088 | o 036 | 6X4 045 BN7407 043 092 | BN74956  0-80 | BN74170 £:68 | BN741990 252
cY3l 1-oo|meu 050 | PC88 068 | tkgo 080 | ox5G 048 BN7409 OR8 | BN7442 0-70 | BN7496 098 | BN74174 167
DAFel 040 | EF89 0-38 | pCo7 085 | UL41 085 | 6XBGT 085 BN7400 088 | BN7460 016 | BN7497 887 | BN741756 110
DAF98  0-80 | EF9l 0-40 | PC900 088 | y1.84 080 | 786 080 BN7410 016 | BN7451 016 | BN74100 1-89 | BN74176 126
DCC0  1-38 | EF92 050 | pCCB4 048 | yy4) 085 | 7B7 080 8N7411 025 | BN7453  0-16 | BN74107 0-456 | BN74180 200
~ DFD1 0-40 | EF85 045 | pccs8 068 | yyss 045 | - 2.00 8N7412 080 | BN7464 016 | BN74110 0-63 | 8N74101 200 |
DF96 0-60 | EF98 080 | PCC89 088 | ypy05/30 0-40 | 7C8 1-00 8N7413 0-36  BN7460 016 | BN74118 0-90
DKol 080 | EF183 040 | pCC189 088 | yyys50i50 0.48 | 7HT 080 BN7416 0-86 | BN7470 036 | BN74110 1.68
DK93 100 | EF184 040 | pCF80 040 w0 | 7R7 130 8N7417 0-88 | BN7473 041 | BN74121 0-50 | DIL 14 pin [5p
DKS6 078 | EL32 080 | pcFsz  0-48 | 1RO °‘:° 187 296 BN7420 0-18 | BN7474 048 | BN74122 070
DL$3 0680 | EL33  :00 | PCF88 088 {;‘1 0_“ LA 50 8N7423 025 [ BN7480 0-80 | BN74123 100 | SOCKETS 16 pin 17
DLo4 o085 EL3L 070 poFsor o0 | 174 e loATe  ods 8N7423 087 | BN7483 110 | BN74141 0-90 pin i/7p
DL98 0-85 | EL36 0-80 | PCFBO3 088 | yy¢ 88 | 13AT7T 048
DY8s 045 EL37 340 1 pCFBOS 090 | griay 150 | 12AU6 080 ]
DYA7 048 | BId4l 098 | PCFEOS 080 yyyG" 15| 12AU7 088 H s MONTH s
Dysoz 047 EL43 186 pCF8os 100 | quicp oo | 124X7 088
EABC80 038 | EL84 038 | pCL82 048 | cyoom 048 | 12BAS  0-80
EAFg2 0701 B8 060 PCLAS 070|554 088 (12BES 040
EBS1 030 68 | PCL84 080 | gi5015 040 | S0C1  0-40 L
EDOTIR:20 Eg‘}g} 3':0 porss oo | G201 040 BICTI0}4 To be added OSCILLOSCOPE TUBES
EBCAL 078 | EMB4 040 PoL8S 080 | gimy  guo | 30C17 100 Types CV 1526,
Epcer 040 | EMSS 100 pisos/sc | 6adc 4o | oc1s 090 to all orders
EBFB0  0-40 | BEAT 00 060 | ig7G  1.60 | SOF5 100 DG 7-5, VCR 139A
EBFS 040 |EYS1 046 pDsco 180 | gape’ gl [ 30FLL 100 Valves & Plastic
EBF89 033 PEN4G 088 gy g40 | 30FL3 100 X o All at £8-00 each, +p & p 50p.
EBL31 800 | EZ40 0-60 | PL36 068 | ohig 0-18 | SOFL14  1.00 Transistors IZ}./°
ECC81 048 | EZ41 078 | PL81 088 | gnBS s | s0LIs 098 Add 8% VAT
ECC83 038 | EZ80 030 | PL82 000 | gpHE  0-76 | B0L17  0-95 Integrated
ECC8s 038 | E281 031 | pL83 0-50 | gBJ6 0-78 | 30PAMR 1-30 Circuits & Metal
ECC84 038 | GYS01 090 | PL84  0-60 | gBQ7a o6 | 30P12 100 < A
ECC85 045 | GZ30 068 | PL500 085 | gpR7  1.50 | 30F19  0-98 Can Transistors SPEGIAL OFFER
ECO88 080 | GZ32 085 | PL504 085 | gpg7 140 | 30PLI 095 8°
ECH35 160 | GZ34 076 | PL508 090 | gpws  1.00 | 30PL13 110 %
ECH42 085 | HN309 150 | PL309 185 | agw7; 130 | SOPLI¢ 1.10
ECHS1 ::g Eggé a:g ;XU;? 523 651)6( g:g “;“’r ggg TERMS OF BUSINESS: C.W.O. A/c's available to approved companies
ECHS83 H i i i -80 | 36Z4G i ication. | d telex orders accepted. Export and
ECL80 060 | KT8L7C5)2:00 PY33 063 | gCHG  £:20 | 50CD6G 180 oo FCCilEAED, WLl (] (e CIEh QETih RS oo
ECL82 048 KT81 178 | PY81 050 | 6CW4 430 | 807 100 Q GO SIS L A0 CETE <M= p.m. 4
ECLES 075 | KTs8 365 | PYS2 045 |6F23 090 | BI3ITT 1760 to Friday. Prices correct when going to press.
ECL88 055 | KTW61 180 | PY83 0-80 | 6F25 1:00 | 813USSR 7-00 Prices on application for any types not listed.
FCLLS00 3-50 | MU14 1-00 | PY88 0-63 | AF2R 0-75 | 886 A £2-00 Obsolete valves a speciality.
| o (

Climax House, Falisbrook Rd.,
Streatham SW16 GED
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JC12 AMPLIFIER
8W IC audio amp
with free data and
printed circult £2-25*

DELUXE KIT FOR JC12
Contains extra parts for the pcb and volume and tone
controls. Mono version £2-33. Stereo £4-95.

JC12 POWER KIT
Supplles 25V 1Amp £3-55.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners.
Mono £1-50. Stereo £3:00. Type 2 for ceramic or
crystal pickups. Mono 88p. Stereo £1-76.

LOUDSPEAKERS FOR JC12
8 x 5in 8 ohms 5W £2-48
SEND SAE FOR FREE LEAFLET ON KITS

JC40 AMPLIFIER

New Integrated clrcuit 20W amplifier kit compiete with
chip, printed clrcult and data. £4-45. Send sae for
free leaflet.

BATTERY ELIMINATOR BARGAINS

STABILIZED POWER UNITS*
Millenia series. Switched 1 to 30V In 0-1V steps.

PRINTED CIRCUIT KIT £3-95*

Make your own printed circuits. Centalns etching
dish, 100 sq ins of pc beard, 1 Ib ferric chloride, etch
resist pen, small drill blt, laminate cutter.

SINCLAIR BLACK WATCH
Fully assembled

With free

stalnless steel

bracelet £20-95*

SINCLAIR IC20

1C20 10W + 10W stereo Integrated circuit amplifier
kit with free printed circuit + data £4-95.

PZ20 Power supply kit for above £3-95.

VP20 Volume, tone-control and preamp kit £7-95.

SP20 10W 4 ohm speaker for 1C20 £2-95.

€S20 11 x 6 x 3 in attractlve case for IC20 £2-95°.

SEND SAE FOR FREE LEAFLET.

S-DECS AND T-DECS*
S-DeC £2-24, T-DeC £4-05.

u-DeCA £4-45, u-DeCB £7-85.

{C carriers:— ‘W.j;

16 dil: plgin £1-07. ~ #
with socket £2-21. * y
10T05: plain 99p. with socket £1-95.

1A output: Kit £11-45. Kit + case £14-40. Bullt £18-40,
2A output: Kit £13-95. Kit + case £16-90. Bullt £20-95.
6-WAY SPECIAL £5-20
Switched output ’
6-WAY DOUBLE : - g
RADIO MODEL £6-20

Switched output

3+3/43+44/6+6/

T4+74/94+9/124+12V at 250mA. Also 15/18/24V single.
muiti-jack plug £2-95*

RADIO MODELS

50mA wlth press-stud battery connectors. 9V £3-25.
6V £3:45. 9149V £4-95. 6+6V £4-95 41+44V £4-95.
Also 9V 300mA £3-95.

of 3, 44, 6, 7%,

9, 12V at 500mA

3-WAY MODEL

Switched output of 6/74/9V at 250mA with 4-way
CASSETTE MAINS UNITS

74V output with 5 pin DIN plug. 50mA £3-45. 300mA
£3-95.

FERRANTI ZN414
IC radlo chip £1-44. Extra parts and pcb for radio
£3:85. Case 90p. Send sae for free data.

SINCLAIR PROJECT 30 AUDIO MODULES
FM Tuner £13-25. Q16 £9-50. PZ5 £4-95. PZ6 £8-70.
Z40 £5-75. Stereo 80 £11-95. Project 805Q £18°95.

BI-PAK AUDIO MODULES

S450 Tuner £18-95. AL60 £4-33. PA100 £13-45. MK60
audio kit £27-20, Teak 60 £10-95. Stereo 30 £15-95.
TC30 £4-60. ALD60 £16-15. Send sae for free data.

SAXON ENTERTAINMENTS AUDIO MODULES
SA1208 £18-95. SA1204 £13-30. SA608 £11-95. SA604
£10-30. PM1201/8 £11-45. PM1202/8 £14-95. PM1202/4
£14-95. PM1201/4 £11-45. PM601/38 £8-95. PM301/8
£8-70. Send sae for free leaflet.

SINCLAIR CALCULATORS*

Cam. Univ. £6-60. Cambridge Sclentific £11-45.
Oxford 300 £13-30. Programmable Scientific with free
malns unit £24-95. Mains adaptors are available for all
models (state model) £3-20,

CBM CALCULATORS®*

897D 8 digit/%/4 function memory N/A. SR7919D
8 digit or 5 + 2/memory/trig/log/pl/powers £10-95.
ER?OD 10 digit scientific £17-95. Mains adaptors
3:20.

NOVUS CALCULATORS*
835 Model 8 digit/%/sq. root/cont/4 function memory
£4-95. Malns adaptors £4-20.

CAR CONVERTORS
Input 12V DC. Qutput 6/74/9V DC 1A regulated £4-75*

BATTERY ELIMINATOR KITS

Send sae for free leafiets on range.

100mA radio 1ypes with press-stud battery terminals.
41V £1-95. 6V £1:95, 9V £1-95. 4§V + 4V £2-60,
6V + 6V £2-60. 9V + 9V £2:60.

100mA cassette type with 5 pin DIN plug. 74V £1-95.
Transistor stabllized 8-way type for low hum. 3/4}/
6/74/9/12/15/18V. S50mA £3-15. 1A £6°50.

Heavy duty 13-way types 44/6/7/84/11/13/14/17/21/25/
28/34/42V. 1 Amp Model £4-40. 2 Amp Model £8-95.
Car Convertor kit Input 12V DC. Qutput 6/74/9V DC
1A regulated £1-95.

MISTRAL | DIGITAL CLOCK KITS*

Includes pcb, power supply, case, 4" display, chip
and all parts. Kit £10-95. Built £11-95. Also Mistral 2,
deluxe agsembled version with alarm and tilt sleep-
over facllity N/A.

SEND SAE FOR OUR DIGITAL CLOCK LEAFLET

MAINS TRANSFORMERS

6-0-6V 100mA £1. 9-0-9V 100mA £1. 18V 1A £1-85.
0/12/15/20/24/30V 1A £3-60. 12-0-12V 100mA £91.
0/12/15/20/24/30V 2A £4-95. 20V 24A £2-25.

6-0-6V 11 A £2-16. 9-0-9V 1A £2-45, 12-0-12V 1A £2-95
15-0-15V 1A £2-95. 30-0-30V 1A £3-60.

6-3V 13A £1-95. 0-24V twice 100mA £1-6S.

SWANLEY ELECTRONICS
Dept. PW, PO BOX 68,
SWANLEY, KENT.

Post 30p on orders under £2, otherwise free. Prices
include VAT. (Overseas customers deduct 7% on
items marked®, otherwise 11%). Officiai orders
‘welcome.

perience.

WHAT READERS SAY

I didn’t know this subject could be so easily
presented. J. K., Earlsfield
Pleased to say how understandable your books
are—] now have a sound knowledge of the
subject. A. K., Hull
Invaluable for my training as a Technician.

W. J., Stockport
They have an easy approach to learning that a
mathematical idiot like myself can easily under-
stand. K.L.Y., Ashion-u-Lyme
Thank you for the excellent publication: the
best in form and type I have ever come across.

T.L.O., Shanklin
1 find the Basic Manuals the best in their class
and a real help in my work in phototype elec-
tronijcs. C.L.P., Cardiff

POSTNOW FOR THIS OFFER !

618

BASIC

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

The serles

will be of ex-
ceptional value in
tralning mechanics and
{echnicians in Electricity,
Radio and Electronics.

ELECTRICITY(5vols)
ELECTRONICS(6vols)
TELEVISION@3vols)

o
GUARANTEE

Should you be,in
any way dissatis-
fied with the
MANUALS your
money willbere-
funded by return
of post.

0000

)
4
200

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

Please find enclosed P.0O./Cheque value £

BROMLEY, KENT. BR2 THP

BASIC ELECTRICITY 5 parts £8-00 O
BASIC ELECTRONICS 6 parts £9:50 O
BASIC TELEVISION 3 parts £5-00 O

Prices include Postage

YOUR 100%, GUARANTEE. If atter 10 days examination you decide to
return the Manuals your money will be refunded In full.

NAME .........ccociiininiinin e
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15—240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications. Alt common input
H Y5 tunctions (mag Cartridge, tuner, etc) are catered for internally. Thedesired function is achieved

either by a multl-way switch or 'direct connection to the appropriate pins. The internal volume

and tone clrcuits merely requlre connecting to external potentiometers (not Included). The
. HY5 |s compatlble with all I.L.P. power amplifiers and power supplles. To ease construc-

Preampllﬁer tion and mounting a P.C. connector [s supplied with each pre-ampiifier

FEATURES : Complete pre-amplifier in single pack—Multi-tunction equalization—Low noise—

Low distortion—HIgh overioad—Two sImply combined for stereo.

APPLICATIONS: HI-FI—Mixers—Disco—Gultar and Organ—Public address

SPECIFICATIONS:

INPUTS. Magnetic Plck-up 3mV; Ceramlc Pick-up 30mV; Tuner 100mV; Microphone 10mV;

Auxlliary 3-100mV; input impedance & 7kQ at 1kHz.

OUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Trebie + 12dB at 10kHz; Bass + at 100Hz. ,
DISTORTION. 0-1% at 1kHz. Signai/Molse Ratio 68dB . 7 X
OVERLOAD. 38dB on Magnetic Plck-up. SUPPLY VOLTAGE + 16-50V.

Price £4-75 + 59p VAT P&P free.

The HY30 |s an exciting New kit from EL.P. it features a virtually indestructibie I.C. with short
clreult and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 reslstors, 6
capacitors, mounting klit, together with easy to follow construction and operating instructions.

This amplifler |s ideally suited to the teglnner in audio who wishes to use the most up-to-date g

technology avallable. Avallable
15 Watts FEAH;I'URES: Comptlete Kit—Low Distortion—Short, Open and Thermal Protectlon—Easy to

Build.

|nt° 8Q APPLICATIONS: Updating audio =qulpment—Gultar practice amplifier—Test amplifier— June '76
audio osclllator.
sPECIFlCAT!ONS
QUTPUT POWER 15W R.M.S. into 8Q; DISTORTION 0-1% at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE + 18V
Price £4-75 + 59p VAT P&P free.

The HYS0 leads 1.L.P.'s total integration approach to power amplifier design. The amplifier
H Yso teatures an Integral heatsink together with the simplicity of no external components. During the

past three years the amplifier has been refined to the extent that It must be one of the most
reliable and robust High Fidellty modules in the World.

FEATURES: Low Distoriion—Integral Heatsink—Only five connections—7 amp output tran-

25 watts sistors—No external components
. 8 APPLICATIONS : Medlum Power HI-Fi systems—Low power disco—Guitar amplifier
into 8Q SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUISUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 25W
at 1kHz
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.

SUPPLY VOLTAGE £25V SIZE 105 50 25mm
Price £6.204+77p VAT P&P free,

The HY120 Is the baby of |.L.P.'s new high power range. Designed to meet the most exacting
H Y I !0 requirements including load Ilne and thermal protection this amplifier sets a new standard In

modular design.
FEATURES: Very low distortion—Integral hsaislnk—Load line protection—Thermal protection
ts

—Flve connecti No external
60 W atts APPLICATIONS : Hi-Fi—High quality di Public add Monitor amplifler—Guitar and
- organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500m
OUTPUT POWER 60W RMS into 82 LOAD IMPEDANCE 4-160 DISTORTION 0 04% at 60W

SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
35V

SIZE 114 50 85mm
Price £14.40+£1.16 VAT P&P free.

The HY200 now improved to alve an output of 120 Watts has been designed to stand the most
rugged conditions such as dlsco or group whlle still retaining true Hi-Fl performance.
H I 200 FEATURES: Thermal shutdown—Very low distortion—Load IIne protection—Integral heatsink
—No external components
APPLICATIONS : HI-Fi—Disco—Monltor—Power siave—Industrial—Publlc Address
120 Watts SPECIFICATIONS
. INPUT SENSITIVITY 500mV
|nt° 8(2 oolél\TVPUtT POWER 120W RMS into 280 LOAD IMPEDANCE 4-16Q DISTORTION 0-05% at
a
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+45

SIZE 114 100 85mm

Price £21.20+£1.70 VAT P&P free.

The HY400 is |.L.P.'s **Big Daddy'" of the range producing 240W into 4021 It has been deslgned
for high power disco address applications. if the amplifier Is to be used &t continuous high
power levels a cooling fan is recommended. The amplifler includes all the qualities of the rest

of the famlly to lead the market as a true high power hi-fidelity power modute.
FEATURES: Thermal shutdown—V¥ery low distortion—Load ilne protection—No external

240 Watts components.

. APPLICATIONS : Public address—Dlsco—Power stave—Industrial

into 4Q SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0'1% at
240W at 1
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

5V
?t:‘lPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £29.25+£2.34 VAT P&P free.

POWER PSU36 suitable for two HY30's £4.75 plus 58p VAT. P/P free.
PSU50 suitable for two HY50's £6.20 plus Tip VAT. P/P free

SUPPLIES ?5U70 suitabie for two HY120's £12.50 plus £1.00 VAT. P/P free.
PSU90 suitable for one HY200 £11.50 plus £0-92 VAT. P/P free.

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd. Please Supply

Total Purchase Price
Crossland House I Enclose Cheque [1 Postal Orders [J Money Order [J

Nackington, Canterbury Please debit my Access account [J Barclaycard account [J
Kent CT4 7AD Account number

Name and Address
Tel. (0227) 63218 Signature
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ﬂmbi Irinternational

Coils,ICs for RF&AF, Tuners)]
Modules for AMFM&TV.

complete turer kits

Larsholt_Signalmaster Mark B8...the most stylish FM tuner kit that
is available today. Suitable for cven the relatively inexperienced in
electronics construction, with clear and consise point-to-point details
Performance matches the excellent looks. £86.95
International Mark 2...A flexible system, with cabinet, chassis and panel
designed to accomodate a variety of tuner electronics. The standard
system is built around the Larsholt 7253 tunerset, includes two meters
6 preset stations, manual tune, balanced LED tuning, PSU etc.  £65.00
The above tuners are supplied with prealigned RF and IF stages.
AM/FM.....a new low cost MW/LW and FM stereo tuner, with muting,
mechanical drive, teak effect cabiner. £41.95
TV sound.....the 7700 TV sound module in a chassis and cabinet that
matches the AM/FM tuner. £36.95
Please remember to include an extra £3 carriage on complete tuner kits.

Radio ICs Misc. regs etc. Transistors
CA3089E FMIF 1.9417805UC Sv1A  1.55° |7TX107 0.14
CA3090AQ mpx  3.75178M12  12v%A 1.20° |7TX108 0.14
MC1310P mpx 2,201 TDA1412 0.95% 1 ZTX109 0.14
SN76660N FMIF 0.75 7815UC 15v1A  1.55° |ZTX212 0.16
TBA120AS FMIF 1.00 78M20 20v%A 1207 |ZTX213 0.16
MC1350 AM/FM 1F0.70 78M24  24v %A 1.20% [ZTX214 0.16
HA1197 AM system 1.40 uA723 5-35v 0.80° ZTX413 0.18
TBA651 AM system 1.81 NES550A do. 0.80* | ZTX551 0.18
uA720 AM system 1.40 TAAS550B 32v. 0.50* |ZTX451 0.18
uA741 op amp 0.40° |BF224 0.22
R LM3900 quad amp 0.68* |BD165 0.50
sudiofiGs MC3401 do. 0.68* |BD166 0.54
LM38ON 2Wscp  1.00 8038 wave gen. 3.10% [BD535 0.52
TBAB10AS 7Wscp 1.09 NE555 tmer  0.70° |BD536 0.53
TCA940E 10w scp 1.80 NES560B PLL 2.50 |BD609 0.70
TDA2020 20w scp 2.99 NE561B PLL 3.50 |BD610 1.20
LM381N stereo pre 1.81 NES562B PLL 2.50 |40673 0.50
scp=short cct protection NE565A PLL 2.50 MEM680 0.75
t=includes corl NE566V VCO 2.55% |BF256L 0.38
*=8% VAT, others 12.5% NES67V tone trigger 2.50°
Tunerheads for VHF FM and UHF TV _(All varicap types)
EF5800 6 circuit high quality 88-10BMHz tunerhead 14.00
EF5600 5 circuit high quality 88-108MHz tunerhead 12.50
EC3302 3 circuit (sime spec to LP1186) VHF tunerhead 5.50
5700 UHF TV tunerhead 38MHz IF with 4 way preset  8.00
Modules for IF, decoders etc. [Also available built & tested)
7020 kit 10.7MHz FM IF with mute, AFC, AGC, meter ops 5.25
7030 kit 10.7MHz linear phase low distortion FM IF 7.67
92310 kit Stereo decoder with full pilot tone filtering (PLL)  5.35
93090 kit Stereo decoder, low noise and distortion 6.40

7252 FM tunerset, built - 1uV in, Audio out with mute

and all HiFi tuner features. Varicap tuned.(mono) 24.00
7253 FM tunerset, built 1.2uV in, stereo out, with mute

and all Hi Fi tuner features. Varicap tuned. 24.00
71197  Varicap tuned MW radio module. The best AM
kit tuner, with 75dB AGC, 0.3% THD. 9.65
8001 kit 55kHz low pass ,birdy. filter for stereo radio 1.75
2020 kit TDA2020 stereo amplifier, with special heatsinks ~ 9.35

Famous TOKO COILS, Mechanical filters, ceramic filters, chokes etc.

455/470kHz 1F coils  0.30 M41T 4kHz/455kHz Mech filt.  1.65
(1st, 2nd & 3rd)iFTs  0.70 M71T 7kHz/455kHz Mech filter 1.65
10.7MHz IFTs 0.32 C455B 8kHz/455kHz ceramic filt 0.55

C455C 6kHz/455kHz ceramic filt 0.55
C050D 6kHz/470kHz ceramic filt 0.60
CFS$107 10.7MHz cer. FM filter 0.50

Variable signal chokes:
2mH, 23mH, 36mH, 7mH
11.75mH 0.33

Fixed chokes: (uH) SFE6.0 6MHz TV sound IF filter 0.80
1.0, 4.7, 10, 33, 47, 100, 3132A linear phase FM IF filter 2.25
22, 33,470, 1000 0.16 STFD470B 470kHz ceramic filter 0.75

Any mix:

/
.\

. %

e . . mscoums'
4000 b 20 3-09 14081 0
EIT T ] m 119 |dnez O
4002  e-28 (4041  0-93 |40BE O
4p06  1-31 [ 4042  0-93 | 40BE @
4007 0-20 | 4043 112 14089 1
anca 107 | etk 9-04 | 4002 O
4008 0-60 | 4045 95k | 4204 2
4050 0-60 | 4046 -8B (4005 1.
A1 020 | 4047  f-p1 |dnoE  1-
ami2  9-26 | 4048 B-Bb | 4007 4
4M3  B-be | 4040 08B | 400R 1
4094 1-12 | 4050 @Bb | 4099 2
415 1-12 | 4081 §-0d [ 40701 1§
4H8  Bend | s0f2 104 | 0 2
4017 11| #0830l | 03 2
43 11F | 08 0DE |4 2
A% 068 | 4385 1-4E | 4007 0
4020 R4 | o058  0-4B | 408 B
40z 1AL | ST EM | 4D 2
402z 10T | 4080 628 | aXET 4
4023 @20 | o060 124 | 4B 1
4 @ BT | ebn 25-00 | 494 2
4025 @ B0 | eE 99-10 | 40057 2
4028 1 HE | 4DA3 122 14700 1
4107 0-BD | co%6  0-68 | 7083 4
4028 1-00 | sm7 4413 | 14160 1
4nea 187 | 4GB 0-24 | 14181 1
4030 080 | &9 0-24 | 14182 1
031 2 d6[4070 @65 | 14163 1
002 1190|4071 0-24 (14174 9
33 1-85 | 4072 @-24 | 14178 1
aie 2-91 | 4073 0-24 [ 14194 1:
55 1-31 (4075 0-24 | 14490 6
&30 3094076 1-T1 | 14501 @
an37 108 (4077  0-85 | 14502 1
4033 1-20 /4078  0-24 | 14503 @

T e O T T T T

CMOS WITH DISCDUHTS'_

Discount 1075

1000 -}

4 CMOS!

&5E0
14567

-

-
9.-.-4.-.----:.-.---n-q-.-um-.-A-uu-.--...-.A
2
a

1E* LED Displays
DL-T04E 0:3" 78p
DL-707E 0-3” _Tép
DL-728BE 2 x 0-6~

1
DL-727E 2 x 0-5”

1
DL-750E 0-8” 1 58
DL-747E0-8" 1-5&
Red Leds
01”7
02"

Clock Chips
AY-8-1224A 3-30
MK50253 S50

Soldercon Pins
100 80p
1000 4-0

p
15p

2800 878
DIL Sockets
14/18 Pin 15p

Red Acrylic Filter
For LED displays
157 x 29 x 3mm ‘lp

Push Switches
Type SW9 15p

Op-Amps
A3130
(COS/MOS) 1-00
A3140
(BI/MOS) 3p
741 Minidip  25p

Terms: C.W.0, Add VAT to all prices at 8%. Post etc. U.K. 2.5

27p per om:a. AII ordon pfoenud same du_y Officlal Govt.*

Poly ete, orders

+ 2p=
arsity,

L2 5AG

GREENBANK ELECTRONICS (Dept. WIIP)

94 New Chestor Road, New Ferry, Wirral,
Tel: 051-645 12391

Merseyside

SENSOR

SYSTEM |

"’—1 x

oisc

Capacitor
Discharge

IGNITION

EMAXIMUM PERFORMANCE

EMAXIMUM ECONOMY
EEASY COLD START

Professional photoelectric ignition using L.E.D. light source and reflective disc. This
machined sluminium disc gives a timing accuracy far superior to other methods and is
simple to fit. Unit housed In diecast box 4% x 3%" x 2%" Price £18.80 {Kit £16.80}

State car/model/measurement across cam lobes.

SYSTEM Il

Contact breaker model as sbove less sensor, Price £12.90 (Kit £10.80) M/C Twin unit

Price £15.00. S.A.E, for descript

e leaflet — ALL UNITS IN STOCK. Mail orders to

CD! Electronic Systems Ltd, 276 Vsle Road, Ash Vala, Aldershot, Hants,
Demonstration/Caliers to Hillside Motors, 202 Carshelton Road, Carshalton, Surrey.
telephone 01-642 8973.

PLEASE REMEMBER TO INCLUDE VAT - thankyou !!

If you have read this far, you probably appreciate that AMBIT tends
to specislize in the areas of wireless and TV that most component
sources do notinclude. Our catalogue and price list continue this theme-
with coils, linear ICs etc. Catalogue 40p, price list free with SAE. Post
is 22p per order - unless otherwise stated.

37aHIGH STREET,
BRENTWOOD ESSEX
telephone 0277 216029

51 Deptford Broadway, London SEB4PH
INDUSTRIAL RF SERVICES
H.F. WELDING INDUCTION & ELECTRICAL ENGINEERS
c

Telephone: 01-692 4284

Suppliers of Surplus El

and Test Equ,

5 panels approx 5” x 12” packed with dlodes, transformers, colls, ICs TTL
tranllttorl capacltors resistors etc. all 1975 gear limlted quantity only

p 80p.
Gru;\odlo dlctatlnn machines slightly solled and untested only £5:-80 pp

Small 2 waveband radios new boxed but sold as not working only £1-80
KILO reels only our price £| 50 pp 90p.

Eresln multicore solder 18swg 2;
Adcola soldering irons 240V 23 p.

10 LARGE panels Approx 10” x 12” Packed with condensers dlodst transis-
tors reslstors etc £3:00 p|

p 90p,
Vernierdlals 2”0-100 ﬂ sol
10 mixed computer panels £

0-10:1 10 pp 50p
-50 pp 50p

New Boxed Our price £2-83 p

Transformers 25-0-25 1 amp £1:40 pp 60p 24 volt 1 amp £2-75 pp. 80p.
METERS Talyo Edgwise no scale readings Just markers mlnlature 50-0-50

m!cro amp £1:00

pp 40p.
aylor Edgwise 50 mlcro amp and 100 Ma £1-00 pp 40p.

EO tape to clear1” £1-00 each pp. 80p,

Computer tape to clear }” £1-00 each pp 80p.
Record player deck piinths £1-00 each pp £1:00.
Potentlometers 51b parcel £1-00 ppOOp

Ferrlte rods 5 assorted s|zes 83p pp 30|

Capacltors 32mfd 450V 32p pp 20p 140mfd 350V 54p pp 30p 10 plus P & P free.
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RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED
100 watt VALVE AMPLIFIER

(RCS_100)

R.CS.

Four inputs. Four way mixing, master volume, treble and
bass controls. Buits all speakers. This professionsl quality
smplifier chassis is suitable for all groups, disco, P.A., where
high quality power ia required. 5 speaker outputs, A/c mains
operated. Blave output. Produced by demand for a quality
valve amplifier. Send for details

Boltable careving cabinet #14. — Price £85 carr. 2250

BAKER MAJOR 12" £10.35
i (e Post 60p

80-14,500 ofs, 1in, double
cone, wooter and twuhr oone
with »

having s flux density of
14,000 gauss and » total flux
of 145.000 Maxwells. Bass
resonance 40 c/s rated 25
watts. NOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 Jl
with tweeter, crossover, bn
and instructions.

Please state 3 or 8 or 15 obms. Post Wp

ANOTHER R.S.C. BARGAIN !
ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM
This tamous unit now available, 10 waits, 8 ohm.

Price £3 ¢ 25 Post 40p

8" ELAC
Hi-FI SPEAKER
Dual cone plasticised roll sur-

round, Large cersmic magnet.
60—10.000 ops. Bass resonance

10 n%:. 8 obm pedance,
WA
10in round £4:95.  Postd0p £3-95

TEAK VENEER HI-FI SPEAKER CABINETS

MODEL “A”, 20 x 13 x 18in,
lotllln dh or£|3 soron

10in. spe

Illunuud

Por 18 fin. Pt
r 18 x 8in, or . )
8 in, speaker £7 50 780

MODEL “0”. 80 x 20 x 1fin.
Reflex osbinet will noocept 1-18in.
bass anlt. l-ﬂn mld nue l-mn‘

twool nish.

tront £2| 50 our
LOUDSPEAKER KKI’I‘

WADDIIG 18In, widl. 269 1t

GOODMANS CONE TWEETER

Siin. diam. 18,000 C.P.5. 25 WATTS 80
B wootor 15 watts 8675, £3-25

BARGAIN 4 OCHANNEL TRAN-
SISTOR MONO MIXER. Add
musical

single output.
battery oponud

STEREO VERSION OF ABOVE £6-85.

BARGAIX 8 WATT AMPLIFIER. 4 '.l‘rlnlllwr £3 95
Push-Pull Ready built with volume, treble and
bass controls. 18 voit batiery operated. Mains Bupply #2-85.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.

suitable for casseites, and all sizes of
mains 200/240V.

tape reels. A.C.
Leafiet 8.A.E. £3 R 95 P‘o;; -
WAFII

YAN® HEATING ELEMENTS

OFFERING 1001 URES for every type of heating and
drrlu spplications in the bome, garage, nnn ouse,
(svallable in manufacturing quantities). prox
du 108 x 83 x s in. Operating voltage 800/250V.
250 watts ;spm Printed ciroult element oncloud ln
wih wires, xible
wovulu safe Black heat. Brmlh-mndc for use in photo-
coplers snd print drying equipment.
Ideal for homs hand and i Suitable
for Heating Pads, Food W.mou, Oonveotor Heaters, eto.
Must bs olamped between two sheets of metal or ashestos,
sto., to make efficient clothes s, towel rails—ideal for
oupboards. Ideal for anti- ot device for the garage
—preventing n redistors or acting as oil sump bester.
TUse in {uonhom for seed raising and plsnt protection.
lnulnl le ald for bird bouses, inoubators, eto., eto. Oan
in series for lower hnt. Or in paralle] for higher
hut applicatiouns.

ONLY 40p EACH (FOUR FOR £i-50)
ALL POST PAID—Discounts for quantity.

RADIO COMPONENT SPEGIALIST

Minimum post 30p,
Practical Wireless, November 1976

Components Lists 10p.

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Tsetul response 30-13,000
Bass resonance 856 cpa.

GROUP “25”
18in 30 wntt
8,8 o1 15 ohms.

GROUP “35"’
12in 40 watt
38, 8 or 15 obms

opa.

£8-95

Post 50p

£10-50

Poat 50p

£14-50

Post 80p

GROUP “50/12”
1%in 60 watt professional
wodel. 8 obms or 15 obma.
With eluminium presance dome.

GROUP ““50/15” £ I 9.50

or 14 obma.

IMn 76 watt
post 90p

BAKER 150 WATT
QUALITY

TRANSISTOR
MIXER/AMPLIFIER

All purpose trausistorised. Idesl for Curr.
oy Bier 2% e £68 o9

Output 816 obm. A.C. nulnl kpnnh treble and bass
controls. ranteed. Dotalls B

Pro!n-ionu amplifier using Mlunood cirouit design. Ideal
for disoo, grou; PA or musical instruments. 4 lnpntl
4 way mixing. ter treble, bass and volume controls. 8
speaker output sockets to suit various combinstions of
mlkm I to 16 obm. Slave output. A/C mains. Guaranteed.

Latest 50 watt Modet £49
100 WATT DISCO AMPLIFIER CHASSIS

MADE BY JENNINGS MUSICAL INSTRUMENTS £52
4 spesker outputs, vol., treble, bass controls
CAX BE USED A8 100WATT SLAVE Carr. 81

QUALTTY LDI.IDSPE!-IL'EH

ENCLOSUR

Teak veneered lln thiok wood cabinet.

Sise 284in x 184iu x B}in. Weight

23lb, This cabinet lfeatures s wide

mesh Bilver Grill covering s separate

oom ent for moununx Tweeters
-Range Horn. The fully sealed

blu compsrtment is cut out for

eun Woofer. £7-50. Carc. 85p. Rosewood Version £8:-50.
. 85p. Baffle could be out for larger spesker.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.0.8, printed olrcuit. Three
channels. 600 to 1,000 watt each. As featured in
mn:hl;g:l‘n;inl Wireless. Price £|2 50

8 inch PHILIPS LOUDSPEAKER

4 obm. 4 watt. ceramic magnet £1.95
General purpose replacement unit.

£1:7
OLT IAKP 08
HMMO VOLT 1 ANP. #3°50

0-0-)0

‘O Tul 240 3 IRI
3 8l
1280 rpm. 'Spln“e tH: n- £| 85
20v version £1. Post 46p
E M I GRAM MOTOR
240V s.0. 2,400 rp £|,25
8-pole. Sise Bi x lnln
Collero gram motor 180v. 75p. Post 369

Cash price includes VAT

Access & Barclay cards welcomae.

BAKER DISCO SPEAKERS
HIGH QUALITY—-BRITISH MADE
2 x 12" CABINETS
Bleck faiah. Ofber cabinte 1n sock: SR For eatei
50
WATT
R.M.S.
£43

Carr, 22

70
WATT
R.M.S.

£46

Carr. 82

100
WATT
R.M.S.

£59

Oarr. 28

I x 15"+ 1 x 127 100 WATT CABINET
Size 36" x 24" x 15" £65-00. Carr. £5
Ideal for Disco, Ogran or PA work.
High quality. Full range.

SUPERB HI-FI
12in 25 watts

A high quality loudspesker,
its remarkable low cone
resonance  ensures _ olear
reproduotion of the deepest
bass. Fitted with s apecial
copper drive and conoontm
tweeter cone resulting in full
range reprodumotion  with
remarkable eficiency in the

86cps

FlaxDensity 16,500 gauss

Un!nl response 20-17 000cps
8 or 15 ohms models.

£16-30 =

AUDITORIUM
12in. 35 watts

A full range reproducer for

h power, Electrio Guitars,
publio sddress, multi-speaker
systems,  elootrioc organs.
Idul for Hi-Fi and

36cp0
16,000 gauss
05-10,00003
8 or 156 obms models.

£15-50 =
AUDITORIUM

I5in. 45 watts
A high wattage loudspesker
o! exceptional quality with s
level response to nbon
8,000 ops. Ideal !or Publlo
Address, Disootheques, Eleo-
tronio lnmumlntl :nd the
bome Hi-Pi.

Bass Resonance
Tlux Density 15,000
Tsetul rasponse 80-14
8 or 15 ohms mode

£19-50

' Hi-F Enclosure Manual eonul.nalnt plans, designe,
P l

A
ull

orossover dats and cubic tables,

337 WHITEHORSE ROAD, CROYDON
Open 9—6 Wed. 9—1 Sat. 9—5 (Closad for lunch 1.15—=2.30)

Tel. 01-684 1663
621

Rail Selhurst.




GIRO NO. 331 7056. Adcess and
Barclaycard accepted.
C.W.O. only. Terms of business as

in our Catalogue.

Fully branded devi fi
VAT INCLUSIVE PRICES .c YiXis wororoia,

Add 20p P & P—No other extras MULLARD, etc.

Export Ordermsenqiui;les welcome
TEXAS TRAN- BC184  14p  BF258  39p | TIP30A  60p , 40362 45p o t&sminy
TTLs b SISTORS |BGia7  32p | BRI 345 | TIP3C 725 | d04t0  s5p = -
“Y 7492 58p | AC125  18p[BC212  14p | BFR40  3d4p | TIP31A  SEp | 40409 85p tignal and. éé‘veif.?ﬁgﬁidoi‘é?nfn"é’nﬁi
T M5 T4 wp|acie p Bcala | BrR0 Me)TIRAS el i ALL PRICES include VAT & P & P
m} ::: ;23: -7:: :g}g ::: ggg:n 24p | BFRES :;: ;:gggg 85p | 40595 97p E. & O.E. 3*8’5 QSDUwE%LZE?bksyo-s.oo 5 days.
AC176  18p | BC478  32p | BFX30 p P | FETs X.
W 12:" 323? ':p AC187 18p | BCY70 20p | BFX84  28p | TIP33C 120p | gFo4s 45p 66 PAGE ITEM
Mo« 30p 74100 116p | AC188  18p | BCYN  24p | BFXss  27p | TIP4A 124p | MpFio2  40p 1976 ISSUE  PAGH |s Lua OOORTE S
s 5D L ADM49 46p | BD131  30p | BFXBS  28p | TIP34C 1690 | MPF103  40p LLUSTRATE
7:8: “p 74105 so: ADi181 39p | BD132 43p | BFX87 p | TIP35A 243p | MPF104 40p CREDIT
;’401 ”p 74107 36p | AD162 39p | BD135 S4p 26p | TIP35C  290p | MPF105  40p
7408  22p 71409 Jop | AF114 220 | BD136  SSp | BFYS0  17p | TIP38A 207p | 2N3gty  27p
7409 235 74110 $5p | AF115  22p | BD139  S6p | BFY5)  18p j TIP36C 380p | an3g20  s0p
7410 'p 74111 80p | AF116 22p | BD140 80p | BFY52 17p | TIPAYA  70p | oN3823  S4p
74H10 u: 74118 90p | AF117 22p | BD181 97p | BRY39 38p | TIP41IC  84p | 2NS457 40p
2411 28 74121 320 | AF138  40p | BD182  97p | BSX19  18p | TIP42A  T6p | 5nses8  40p B AT L
42 218 714122 S2p | AF238 p | BOYs6 175p | BSX20  18p | TIP42C  98p | oNs450  40p or Cat. 4a—S.A.E,
7443 4op 74123 7ap| BC107/B 10p | BF{15  24p | BUIOS 175p | TIP2055 78p | 3N128 s1p Boxes - Cases -
744 W8p 74125 7op |BCIONB 10p [BFI6T  25p | BU1OB 312p | TIPISS 80D | antao  92p Kits -
7418 d0p 74128  65p | BC109C 11p | BF170  25p | MJE340 49p [TiS93  28p [ 3nN141  sip et e iC)
47 406 74132 780 | BC147 9p | BF173  27p | MJ2955 110p | ZTX108  11p | 40603 3p Rostetone - Tools
-’,,20 190 74136 .1: BC148 op | BF177  28p | MJE2955 107p | ZTX300 18p | 40873 s8p Metors - Capacitars!
Tzt p 74141 75p | BC149  10p | BF178  30p | MJE3055 70p | ZTX500 19p |y yg Hardware - Seml-
T2 e 7442 300p|BCIST  t1p|BRiTe  3sp | MPSAGe 37p|ZTXso4 som | LS conductors - Books -
7423 36b 74145 95p [BC1S8  13p | BF180  35p | MPSA12 62p§2N69T  25p | on3iE0 4 (s e o Lo
7423 33p 74148 173p | BC1S0  93p | BFiB1  38p [ MPSUOS 78p 1 2N6S8  32p | GNCoac  ash oM COlsY RAudlo
743 40p 74150 13%p BCioiC Ise i BRIS2 b MEST Jeo|anies  zan|2Neent  avp Connectors - Audlo -
BC1 p P PUJT Modules - o
s :’p ?l:}g:"! ;-zl" BC172 11p | BF185 24p | OC35 Jop f 2NO18 430 2N6027 éop Traonn‘:oensnors V.er(;(b::gg -
743 MP  Tais¢ 10ap|BC173 130 [BFise 13 [0Ca  fepfzNso  1ep DIODES Calculators - Audlo Leads -
e 155 97p | BC177 200 | BF105  11p [ OCA2 19p | 2Nt131  25p | gyENAL Batteries - S dec Storage
;‘37 g;: ;:156 97: 8C178 17p g:;gg :;p OC_J’:) 2:: gm;gf i:: O A47 3p Units - Heatsinks, etc., etc.
0
2y AR Y A0 BCla D30 iBFoos ool TiBZoa op |2Nis0s  40p Q4% 1w
IE Mr IS vblBCias  azplBFesT  3ap i TIP2eC  dzm aNtdos  dop D405 1P
7443 118p 74181 107p 2Nists  22p | QA9 -4 280 KIt e Mos bl h
7444 118p 74162 107p OP. AMPS 2N1711 22 OAS5 (13 Kit— Mounting polyester of eacl
7445 120p 74163 107p | 3014 Ext. Comp. 8 pin DIL o s 20| 0A200  8p value: 0-01, 0-022, 0-047, 0-1, 0-22uF, 2 of 0-47,
T448 95p 74184 130p ‘r.;ggT EE'T g:,}‘:rgﬂrg:gou ag:: 2N2219 !2: :)NA202 100 }:‘géf(}flﬂ'ﬂgﬁlu polyester, 400V, 5 of each value
Ly L I T DIf. Comp. 14 oln DIL dsolzNaz 220 |INCE 4B 0:01, 0-022, 0°047, 0-1, 0-224F, 2 of O-47uF, £2-67
1 Int. Comp. 8 pin p 4148 4 net.
745  i8p 74167 340p | TE Dual 741 14 76p | 2N24ss  32p | IN P
pin DIL p [
;::'!’ ::: ;:m :%: L] S?L‘ c%mp':rr?;nT%Lﬂ 1;‘;: 3#338§5ﬁ 53 :sfo{m!:':p RHYTHM GENERATOR FULL KIT
4 1ep TMTE 9201 1iss Dual Op., Amp. 8 pin DIL  75p | 2N2s06/A 22p | BY128  15p AVAILABLE SAE FOR LIST
Lo L A H L B CMOS/Bipolar Mosfet 108p { 2N2026RB Bp | BY127  12p
e b 5 { 3900 Quad. Op. Amp. 14 pin DIL  §0p | 2N28260G f1p | 1N 8p SPECIAL RESISTOR KITS (CARBON FILM
1412 3 il WL 2N3053  19p | 1N4002 ¢ 5%) (Prices Include post & packing) 10E12 -W or
Toe 35 Jaise seo|uNEAR 1.cs. TEE CRIeREY B $W KIT: 10 of each E12 value, 22 ohms—1M, a total
7475 45p 74185 146p | CA 3028A DIff. Cascade Amp. To 99 112p 2N3459 72" 1N4007 sp of 570 £5-29 net. 25E12 §W or W KiT: 25 of each
7478 3Tp 74190 188p | CA 3048 S Translstor Array 14 pin DIL 270;: 2N3442 ‘5‘: ZENER E12 value, 220hms—-1M, a total of 1425 £12-84 net.
7480  S4p 74191 130p  CA 3048 Quad. Low Nolse Amp. P{2N3702  14p {27 to 33V ‘
2 CA 3053 DIff. Cascade Amp. TOS/DIL 680p
Tt 'ee>  Tites 1305 | CA300E FM iF System 16 pin DIL - 250p ZN3T0s 140 L 4nomw 11p B. H. COMPONENT FACTORS LTD.
7483 %p 74194 116p | CA 3090AQ FM Stereo Decoder QiL  500p 2N3705 "l‘ ]
7484  103p 74195 102p | ICL803BBC VCO Fun ken 14 pin DIL 800p 2N3T06 12: VARICAP MULTIMETER U4323
7485 120p o8p | |CLBO3BCC VCO Fun.ken 14 pin DIL 340p fo03708  1p | BB103 3% 22 Ranges plus AF/IF Osclllator 20,0000Q/Volt.
7486 38p ;’:::: :“P LMBSON " 2W Audio Amp t4pin DIL 1800 | NS0 3B | NOISE Vde—0 51000V in 7 ranges
P | LM381IN Stereo Pre Amp 14 pin (] ac—2- n 6 ranges
100 0P a1 214p | W25z Rhythm Ken 16 pin DIL 8500 | 2N3707 140 | BRIDGE idc—0-05—800mA In 5 ranges
7401 %0p 74199 197p { MC1310  FM Stereo Decoder 14 pin DIL 200p | 203/ 3 1P | RECTIFIERS Resistance—5Q—tMQ In 4
. MC1351P  Lim/Det. Audlo Preamp Toap | 2N38%6 290 | (A SOV 28p ranges.
C-MOS ICs MC1495  Multipher 14 pin DIL 3700 | 2N3004 2P | 94 100V 27p Accuracy—5% of F.S.D.
4000 18p 4029 120p | MC1486 Bal. Mod/Demod 14 DIL 115p 2N3908 zzp 1A 400V 28p OSCILLATOR—1KHz and
4001 18p 4030 59p | MC3340P  Elec. Attenuator 8pin DIL 160p 2N4058 "" 1A 600V  32p 465KHz {A.M.) at approx. 1 Volt.
4002  183p 4042 90p | MFC4000B IW Audio Amplifier PCB  T5p | 50 000 "" 2A 50V 40p Slze—160 x 97 x 40mm,
4008  104p 4043  100p | NES40L Audlo Pwr. Driver TO99 140p 2N:|23 zz: 2A 100V 48p Supplled complete with carrying
Q07 8p 4%t 1s0p | NESSSV  Timer 8 pin DIL' 1000 [2Na124 220 | 24 400V ¢p PRICE £8/95 net P. & P % 4323
0p | NE5568 Dual 555 14 pin P ‘95 net P. & P.
pist 1.;3 protd ‘«‘u: NESBE UL win AM Domod 40ap  2NH28 220 | §a 100V 50 g
4012 19p 4050  s0p |NES62B  PLL with VCO 16 pin DIL  400p | 2RE073 740 | 6A sov  72p MULTIMETER U4324
4013 S5p 4054  120p | NES65 PLL 14 pin DIL 2000 904371 142p | 8A 100V 78p 34 Ranges. High sensltivity, 20,000Q/Volt.
4015 80p 4055 120p | NES66V PLL Functlon Gen 8 pin DIL 185p 2N4348  173p | 6A 400V 90p Vdc—0-6—1200V In 9 ranges.
4018 S4p 4056  14Sp | NE567V PLL Tone Decoder 8 pin DIL 200p | 5 e 342 TRIACS Vac—3—900V In 8 ranges.
4017 100p 4060 120p § 2567 Dual 567 16 pin DIL 400p | 54405 34p | Amp Voits {de—0-06—3A In 6 ranges,
4018 120p 4069 40p | SN72733  Video Amplifier 14 pin DIL  150p 2N5089 34 3400 130p fac—=0-3—3A In 5 ranges.
4019 S0p 407 29p | SN76003N  Audio Pwr. Amp with Int. HS 275p 2N5296 “: 6400 132p Reslstance—25Q—5MQ in 5 ranges.
4020 120p 4072 28p | SN76013N  Audlo Pwr Amp with int HS 17Sp 2N5401 62p| 6500 194p Accuracy—dc and R—23% of F.S.D.
4022 180p 4081 19p § SN76023N  Audlo Pwr Amp with Int HS 175p 2N6107 70p | 10400  200p ac and db—4% of F.S.D.
4023 19p 4082 20p | SNTGOIIN  Audio Pwr. Amp with Int. HS 2750 | 2007 5008 [ 10500 2709 Size—167 x 98 x 63mm.
4024 5p 4510 142p | TAAG62t1A Aud. Amp. for TV QIL 310p 2NG6254 140p | 40430 108p Supplled complete with storage case,
4025 19p 4511 160p | TAAB61B FM IF Amp Lim/Detector QIL 150p 40569 105p test leads, spare diode and battery.
4028 200p 4518 140p | TBAB41B Audlo Amp QIL 300p f{,‘s%%” Zg: DIAC PRICE £11-72 net P. & P. 75p. U4324
‘as 1525 isn 1300 | TBAGte W Avdle Amb QI l2sp[40361 a3 |BRIG 3o MULTIMETER U4341
4028 152p 4528  130p TBAS2 oW Audlg Am: SiC 100p 27 Ranges plus Transistor Tester. 16,700Q/Volt.
LOW PROFILE DIL TDA2020 20W Audlo Amp QIL 405p | SCR THYRISTORS Vdc—0-3—900V In 8 ranges.
SOCKETS BY TEXAS XR2240 Prog Timer/Counter 16 pin DIL 400p 43 Vac—1-5—~750V In 6 ranges.
8 pin 12p, 14 pin 13p, | ZN414 TRF Radio Recelver TO18 140p | 1A 50V TOS P Idc—0-06—600m A In 5 ranges.
16 pin Mp'. 24 pin 40p 1A 100V TOS5 45p {ac—0-3—300mA In 4 ranges,
VOL. REGS OPTO-ELECTRONICS 1A 400V TO5 50p :‘g;:‘sl::cz—cgm—ﬁﬂ Igw
FIXED—Plastic 3 Terminals | PHOTO- LEDs 3A 400V STUD sp ac—lg/ of F.5.D cy—aes
1 Amp Positive TRANSISTORS TIL209 Red 15p § 7A 400V TO5 + HS 97p "8_10"_35“"-2 'ranues.
o e 159 1 0CPT 1200 TIL32 infrared  $15 | BA SOV Plastic 1420 Size—t15 x 215 x 80mm,
12v 7812 150p 0'537_” “p MV5025n eIt np 18A 100V Plastic 113p Complete with carrying
15V 7815 150p § 2NS P A P V Plastl 108 case, test leads, and battery.
18V 7818 150p { LDRs 02 ks 1l LALTH P PRICE £12-10 net P. & P. 75
24V 7824 150p | ORP12 Red ;gn 18A 800V Plastlc 238p -&P. 750
1 Am Negatlve Green P | BT108 150p 2N3525 10dp MULTIMETER U4313
W 790% 5p P Yellow 320§ clo6D  70p 2N4add  200p 33 ranges. Knite edge with mirror scale.
12V 7912 215p ?ofs\’/FENMISIE(GMEN;r DISPLAYS 478, | MCR101T 27p 2N508¢  43p 2vo&ooo1 /Volt,‘;illuhgaccurlcy, mVde—T75mV.
15V 815 215p nltron -3 b c—1-5—600V In 9 ranges,
18V 7918 215p { DL704 Com. Cathode 0-3” 180p — — Vac—1-5—600V In 9 ranges.
24V 7924 2153 gtw; gom. Anoge gg" ;:gn PW VIDEO I vgc_—go—ifooglc;oamnl In 2,
74 om. Anode 0-6” ] c—0-6—1500mA in 6 rang
EMaZ3K (103) 3V § AmbTa0n | OPTO-ISOLATORS WRITER KIT OF 26—0-6_1300mA In & rarse
. Phototransistor TIL112 {IL 12) 6 Pin DIL 151p 2102-2 RAM ResIstance—1K Q—1M (2 In 4 ranges.
TBA6258(TO5)12V 0-5A 99p 6x210
7805 (TO3) 5V 1Amp 150p | Photodarlington ILCASS 6 Pin DIL 270p R03-2513 ROM db scale—10 to + 12db. d
DRIVERS 1x WER Accuracy—dc—1§%, ac—2}%.
VARIABLE VOL. REG. 15491 Quad Segment Driver 14 Pin DIl T8p £20 inc. VAT, Slze—115 x 215 x 90mm.
723 14 Pin DIL 45p | 75492 Hex Diglit Driver 14 Pin DIL 97p Complete wlith carrying case.
PRICE£18°05 net £ % p. 7
net P, & P. 75p. U4313
3 ] N
con. e, TECHNOMATIC LTD.
e i 54 SANDHURST ROAD, LONDON, NW$ 59 North Str Lelghton Buzzard, LUT TEG
accepto: Tel. 01-204-4333 Tel.: Leighton Buzzard 2318 (Std. Code 05253)
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BI-PRE PAK'S N
ONCE-IN-A
LIFETIME

TP1O
TP11

TP13
TPi4

TP15

TP17
TP20

TP2A

TP22
TP27

TP23
TP35
TP38
TP40

@ TESTED PAKS all at 30p each.
Pak No. Contents

2 Light dependent resistors. 400 ohms light,
megohm dark. £” dia

10 Transistors XB102 & XB112 equiv. to

AC126 AC156, OC81/2. OC72, etc.

5 OCPT1 Light sensitive transistors.

20 OC71 germanium PNP audlo pre amp

transistor, black glass type

20 OC81 germanium PNP audio output tran-

slstor, white glass typek

20 1 watt zener dlodes, mixed 68 to 43voltsk

10 Mullard OC45 transistors. |.F. amp PNP

germanium

30 Short lead (}” approx) transistors, NPN

silicon planar types Ex radlo manufacturer,

all good but production line changes.

6 Integrated circuits. 4 gates BMC962 and 2

flip flops BMC945

5 Germanium PNP high frequency transis-

tors, unmarked simllar to OC170/171. AF115/

6/7 3 lead TO-1.

5 2N918 UHF/VHF sillcon transistors. NPN

4 lead TO-18 uncoded.

4 3819E! transistors, N channel FETs these

are 2N3819s in plastlc cases

8 integrated clrcuits. DTL data supplied.

Mixed types flip flops.

15 Transistors, these are brand new manu-

facturers surplus items.

BUMPER I.C. PACK
50 I.C.s at one penny each!
50 assorted Integrated clrcuits Including many
brand new marked devices.

50p

NOW-just whenyo

ry

Ve A

MANY ITEMS AT HALF PRICE'AND LESS
PAKS DOWN FROM 60p TO 30p EACH

NN

® UNTESTED PAKS all at 30p each

ou/need it most
I 1 //’/’/////

# COMPONENT PAKS all at 30p each

150 Capacitors, mixed bag of paper, sliver
mica electrolytics, etc. Approx No. counted

200 Reslstors, mixed types and wattages,
Including Hl-stabillty Approx No. counted

single low [mpedance for
transistor radlos, cassettes, etc. No plugs+
25 Heat sinks, to fit SO-2 (0C72) and TO-1

500 Cable clips for G.P.O. §” dia cable.
Nylon with hardened steel pln {probably
tungsten) sealed box of 500.

10 Reed relay Inserts, 1” long §” dia. will
operate from external magnet or coil. For

10 Magnets varlous sizes for operating
in PAK. CP12. ideal for
burglar alarms on doors and windows, etc.

5 P.C. boards each containing.a BF180 UHF
transistor. A good basis for
bullding a TV aerlal pre-amp.

25 Electrolytic Capacitors, various values
and voltages, many useful types, from T.V.

to transistor radio & HI-Fi.

1 Light actlvated SCR, 50 volts 1-6 A type
LoF. Ready mounted on PCB wlth gate resis-
tor & leads fitted. Fuil data-& circults for 14
projects. inc. slave photo flash unlt, burglar

3 Micro swltchesi1 pole change over, stan-
200 Square Inches copper laminate P.C.

board In approx. 8 pleces.
4 switches, mlnlaturs.push to make, single

Pak No Contents CP1
uT2 150 Germanium diodes. minlature glass
typek by welght.
uT3 100 Sllicon diodes miniature glass type, CP2
simllar to TN41485
UT4 100 Sllicon diodes. minlature glass type, by welght.
similar to 1N914/6. % CP3 5 Earphones,
uTs 40 Zener diodes, 250mW OAZ240 range,
average 50% goodk cP?
uTé 25 Zener dlodes. 1:13 watt top hat type, (AC128) etc.
mixed voltages. % CP8
uT? 30 Sillcon rectiflers. 750mA BY 100 type,
top_hat, mixed voltages.
uT10 15 Power transistors, PNP germanlum and CP12
NPN silicon, mostly TO-3 but some plastic
and some marke magnets see PAK CP13
UT11 30 OAU gold ‘bonded diodes, polarlty CP13
reedswlitches
uUT12 10 2N3819 10-channel FETs plastic case
type. % CP16
UT13 15 integrated clrcults.experlmenters pak, dual ampllifier
in line 10-5, TTL, DTL, marked and unmar-
ked, some definitely good but old types. CP17
UT14 15 AC128 transistors PNP germanium
audio output.
CP1s
FIRST EVER: QUARTZ CRYSTAL
PAK alarm, etc.
. . CP19
Containing ten quartz crystals. 2-pin plug-in dard model 14"
types. Easlly dismantied from housing for re- cP21
grinding to diftferent frequencles.
Add 10p per pack to postage charge. p cP23
pote.

MISCELLANEOUS—Your chance to save pounds

PRINTED CIRCUIT PANELS
(Ex Equipment)

TYPE L4 EX cash register board. Equipped with 8 x SN7430Ndecode
counters. 11 x SN15846N quad 2 Input NAND/NOR gate. 1 x SN7413
dual schmidt trigger £1-50.
TYPE L5. A stabilised power supply board for I.C.s Equlpped wlith
4 x SNT413N dual schmidt triggers 1 x TVR2001 tenor I.C.,
power trans. various resistors & capacitors. 76p

UHF TUNER UNITS

We have sold thousands of these
units brand new and made by a

world famous _ manufacturer, | ON-OFF record or cassette
Covers -6251ine T.V. channels 21 | SWITCHES player"s Slze 13" dla.
to 65 Standard T.V. iF frequency | 2 pole 1 way malns push 14" plus spindle.

3738 | output ideal for making a Hl Fi

HIGH VOLTAGE
(12KV) DIODES
Replacements for colour
TV triplers, only 5 for 50p
ROCKER

c:it 7 for hole size § x

9U.D.C. MOTORS

Stabilised speed regu-
lated. Ideal for portable

Brand new and boxed

EX

SUNDRY POST OFFICE (G.P.0.)
ITEMS

EX G.P.O. telephone dials, as used In 700
and 300 type phones. Complete 35p

EX
black. (Additional P & P. 2
EX
clean condition
EX G.P.O. push button key switches, 2 pole
change over. 15
G.P.O. counter units 0000-9999, 10 per
second (24-48v. operation) 20p

INSTRUMENT CASES

G.P.O. telephone hand)u(s with Iead

G.P.O. buzzers, 12/24 volt operatlon.
20p

Brand new.

Brand n
4 stages,

television sound receiver. £1-50 %” each 15p. 150
A FASCINATING & UNUSUAL OFFER TECHNICAL
VARIABLE PRE-SET VOICE DECODERS BOOKS
ew, but sold essentiaily 'orcompononlvalue D and dozens of
7 position control knobs. On 107 x 12” P.C.B. In plastic tray tltcl’mnsol NEWNES- BUT-
Contains 35 1.C.S. viz. 8 x 7493, 5 x 7420, 7 x 7400, 4 x 7404, 2 x 7430, TEeRsWORTH BAB

2 x 7410, 2 x 7442, 2 x 7401, 1 x 7413. 1x 7474 and 1 x 7490 (total 35) pius
35 transistors, 4 miniature rotary switches, voltage stabllizer and

It] h b
various other components. 4-00 + additional 50p for PIP

PRESS, BERNARD PUB-
LISHERS Alloat

PUSHBUTTON SELECTORASSEMBLIES

for varicap tuning systems as used in VHF/FM radio re-

celvers of UHF/TV tuners. With Indlcators oneach stage.
4 button assemblles.

7 button assemblies with A.F.C. switch

£1.25*
£2.00*

(]

OFF PUBLISHERS
CES

S.A.E. brings full list

VAT 8%

Beautifully finished in stove enamelled grey
crackle, in heavy gauge aluminium with Internal
racking and heavy gauge panels (sultable as
heatsinks). Ideal for systems, bench
power supplies, oscllloscopes,
instruments, etc. BRAND NEW AND BOXED.
SIZE ™A’ 14”x 15”x 6” deep £5-50 + addltlonal
25p for P/P.

SIZE "B 17"x16”"x12” deep £6-50 + addltional
£1forP/P.

ON EVERYTHING

STEREO DECODERS (FM)

1.C. operated unlts for use in negative earth systems

Transistoroperated unltforusein poslitive earth systems.

L.E.D.s can be added to the above

£1.95%
£1.75*

EXCEPT ITEMS
MARKED * AT |2i/
Please add appropriate
amount to total value of your
order.

MINIMUM ORDER

1ZRELAYS £1 ONLY

Ex GPO and others; varlous voltages and coll impedances, non-

spaclfied but extremely useful to keep for when wanted.

Add 35p per pack to postage charge.

for ltems sent by post £3
excluding VAT and postage.
POSTAGE

Please add 50p for P/P to all
orders unless stated other-

wise. Where additional

I-PRE-

CALLERS WELCOME—ORDER WITHOUT DELAY—OFFERS CANNOT BE REPEATED

Originators of and first with com-
ponent paks in U.K, and still leading

BI-PRE-PAK LTD

postage and packing Is
quoted this s to be added
to the basic 50p charge.

Dept. PW.S

220-224 WEST ROAD, WESTCLIFF-ON-SEA
ESSEX SSO 9DF Telephone Southend (0702) 46344
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for new stock when unavoidable.

Englhh Elec.
£20

-95[U25  1-B8jU 0|3 §E5[6AMS 0-88,6C4  0-49/6KEGT 0-55 o
B Hﬂ' . 3;« ] .r.a/zsms 6ANS 070 ggga : ss: 6L6M  1:p0 '
85 ¢ - 6L7G "
wjlior o35/ VRios/a0  |sB/assu O ASIw facks 1-00lesay s5 vu| Please add
Ll 0 . H
o UABCH [ VRiSO®) lsBiose  faase HEH - [ 1288 o- 1219, VAT
4 A H
as| UAFaz w70 X61M  1-50|SRIGY 1.0e| SASEC | SIICENS 878 ggj;sro ™ .
= HBCJJ v ’z(é‘gou ;;: $UIG 8-55{gaus p.4e|6F8G 8. - # 35| THE VALVE WITH A
10| UBF89 839/ 280TU 3.08|5vacT §.g|SAYS 0S[6F12  w-8lesiy o.ca] Hi PLLYITuL
S8 UBL1 1 ) Zo00T oo 1 e BAXAGT _J6FIT 1. ssireT, Ehtlsswe esifion e
UCCss o safiie 8.l 2048, & BGAXSGT loks 0.4 ssN76T el R LU [
v UCFM n#a| RS 850|345 §.60|enr b 3[SUWA ess|1281 37 socs el U4
vorrs Wl UEHS b BlIS  3McacT e-selemas o-eefous  o:3|2507 S 8|12Ks 158 50CDeG R
e balin, IR SEE VR SRLETVR] el 18] <Dl
: 6 .35
ol UIE4 . 5.90{2021 & 1|6AKS #.846BJS _.75|607  5.gs| 5 940 12KEGT AHDGT-5
EX5GT B-55 9.7 i
UF80  p 4nj2K25 5 S#{6AL5 o 3eJ6BOTA 0-60{647G  -48) - o2 o ool 12Q76T 1| pGr-32
UFss §-58|3A4 BB 6ALSW 6BR7 1-38|8KSGT 588 a5 0-50 [
Uiyt BHSE  EMaws TEleEw? LRliKe B :-za::u 2 90| 125A76T TH|DG13-2
E182CC a-m G < (BT 0-84 (1 0 .
9 125G7 p85| mo5  18-ga | MW13-35
EASG  0-40) Please write or phone for current price of any 12847 B-5§ z
BCs0 TRANSISTORS of the transistors, diodes shown below. 12Y4  p-4n g?; :g VCR13=,A“
EAFe2 0 10 tn AR Tvio|aRie  |BEima  [ERENs [SER SR [Neds  [i0AGseTe|ana bee|ser ben
- N -8 N
EB9Y -+ AC113 AF125 BC212A  |GET11S OCE ZRN 2N4172 1963 p-pafgey 50880 ”:
EBCI c1 F128 BCY31 GET116  |OC4z ZR2g 2N5295 1966 #-50f9sx  o-safssL  w-6a
Egg&; :a AC127 AF127 BCY33 GEWB6 G ZNASEA N126 19H5 15-00(956  p-50|CV527 3-00
fene i3 Acm i [ im0 |mam wm e eele iR e
EBF89 i ACY17 AF186 BF167 NKT404  |GCTs EN708 3N159 I5LEGT 2051 sa| VALVES
ECsE i ACY18 AF239 BF173 OAS oc?s 2hw8 SX754 7] 5783 1-Te|cvzase
ECCH h o .an | AEY19 AFZ12 BF185 D47 0cTE EN1305 25303 a0cts 1 08| 5933 8 500
EE% 3.3 PCLAT 048 AC ASY26 BFY51 (e QCTan EN1307 T12082 ane7 4-10| engy 28 | M503-22442
ECCEA o 76| PCLEZ 040 | SEVE8 Asvas BEver BATS Doer SNz00e 40250 F1 118 Goo4 n-a0|Ksor "T08
ECCE W55 PCLED 0-TH | & 149 C107 BSY38 OA79 QCEEDM | 2hedit 40251 AFLIE 110 | 8065 1-80 KRN?AT "
EE% i ;gﬂ yaape BC108 BSYS5A  OA91 UCE SHEGRE IN23A a0L15 1-00| 6067  b-an L]
ECC189 B Pl o0 HE ﬁgiz!ﬁ Eg?g ) OA202 GEi hianed iN53A ﬁ‘ﬁ'& V08| ores 338 %stso%‘ G
ECFe0 Procon-m | Afrie  |BCiis  |GRai |ocez . [oci  [iwsm | sopL1s 118 | Gate” 1 To|2one > ™
ECF82 e pLw g | AF11S BC136 CRS3/10 QC2s QCiT2 2NE7HA HETT 30PL14 1-10 | aoes  5-00 0
CFB801 W PE 058 | AF176 BC137 CRS3/ GC28 G200 spaate IN4148 35L6GT g0l @-48 [20/52A
ECF804 TPz 0-S5a | mF19T7 BC148A CRS3/30 oc2s DC204 ORHD3E N4 GOE B85 TH OB
2 B e (e MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME.
. MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. VALVES AND TRANSISTORS
ECHs4 #2351 PLS04 085 UK Postage £1-£2 2p_ £3-£1 30p, £3-£3 40p. Over £5 free. iTélaphonell (SnaullienpiioMvalies;
= ransistors, etc., retal 3834
A lot of these valves are imported and VIDECON TEST EQUIPMENT trade:and_export 743 0899,
prices vary for each delivery, so we TUBE LARGE SELECTION COLOMOR (ELECTRONICS) LTD
reserve the right to change prices Type PS4B 170 GOLDHAWK RD., LONDON W12

PLUBICON TUBES
Type XO 1071 Mullard £150

Open 9-12,30, 1.30-5.30 p.m.
Closed Saturdays.

F.M. FRONT END

Geared tuning. AFC. 88/108
Hz. A.M. gangs fitted full

circuit diagram & conn.

detalls supplied.

£3-50 p.p. 25p.

OUTPUT METER
500ia 13 x 1% clear plastic
pane! type £1-30.

AM/FM TUNING METER
125-0-125ua Edgewise 13 x §
£1-10,

SIGNAL STRENGTH METER
250u:a illuminated edgewise 1§ x § £1-10.

MINIATURE METERS

500 micro-amp (level-stereo beacon, etc.) scaled half
biack/half red.

Size 1 x 1 in &5p. p.p. 15p.

3 GANG TUNING CAPACITOR
8-5pf to 320pf. 80p p.p. 20p.

S-DECS AND T-DECS
S-DEC £1-% T-DEC £3

-60
U-DECA£4-20  U-DEC B £6-% }P-P- 25p.

SMITHS GEARED MOTORS

240v AC 3 revs per min./4 revs. per min £1-50.
2 revs per hr./6 revs per hr. p.p. 25p.

OVERLOAD CUT-QUTS
Panel mounting 800 M/A 1-8 amp. 10 amp. 55p ea.

MAINS RELAY 240v
3 c/o 10 amp contacts. £1 with base.

MINIATURE RELAYS
(13 x 13 x §) 24v. 4 c/o 40p. '

CIRCUIT BOARD (P.C.B. 1/16 1oz copper).

FORMICA P & P 35p. on all packs.
8:4x7-7in3pcs. 80p.10-1x 7-9in 3 pes. £1. 131 x
9-4in3 pcs. £1-20. 17 x 9 in 2 pes. £1-20.

BARGAIN PACK
10 pcs. 10-1 x 7-9 plus free 3Ib etching Xta!s. £3-20.

FIBRE GLASS P.C.B. (Singie-sided)
6x6in55p ea. 12 x6in 85p ea. 12 x 12 in £1-40 ea.
p.p. 15p each piece.

FIBRE GLASS P.C.B. (Double sided)
6x6in45p ea. 12 x6in 70p ea. 12x12in £1-25 ea.
p.p. 15p each piece.

PRINTED CIRCUIT KIT
The no frlils all value kit. Containing 4 pcs 8 x 7
Formica laminate. 1 pce 6 x 6 Fibre glass laminate,
1lb Etching Crystals, 50 c.c. Resist ink, with In-
structions. £2-40 p.p. 65p.

BLUE P.C.B. INK

Etch resist use with any pen. Much cheaper than
ready loaded pens 50 c.c. 55p. p.p. 10p.

ETCH RESIST PEN 55p. p.p. 5p.

FIBRE GLASS BARGAIN PACK
200 sq. in. single & double sided pieces, £1-25.
p.p. 25p.

FERRIC CHLORIDE ETCHING XTALS

11b makes 1 litre pack, 70p. p.p. 35p.

Slb makes § litre pack, £2-65 p.p. 65p.

EDGE CONNECTOR

54 way -1 vero size etc. Can easily be cut to any

Iength 58p. p.p. 10p. Side Guides for above con-
nectors 16p each.

MIN] UNISELECTORS
12 volt 11 way, 4 bank (3 non-bridging, 1 homing)

. . 35p.
24 volt 11 way, 6 bank (5 non-bridging, 1 bridging)
£2-00, p.p. 35p.

KINNIE GOMPONENTS 10, NELMES WAY, HORNCHURCH, ESSEX RMII

20Z. HORNCHURCH 45167 (callers by appt.)

624

UNIQUE STEREO
ELEGTRONIC CLOCK
RADIO

inc. VAT

£39-98 1

THE REALTONE E4 AM/FM-FM STEREO CLOCK
DIO has a unique design. It features an
uccura!e digitron (green) clock incorporating a
dimmer control which can be used as a night
{ight or adjusted to a pleasant soft giow. It has a
stop watch facility and can be set to display
HRS/MINS or MINS/SECS and can be pro-
grammed to wake you up to the alarm and/or
stereo music. The radio has an FM multiplex
stereo system with AFC (automatic frequency
control) which allows drift free reception and
incorporates two balanced high-fidelity speakers.
The wake-up/sleep control has its own memory

and can be set up for up to 59 mins. duration.
THESE SCIENTIFIC CALCULA-

SR51A @ £47-9!
@ £54 (13 memorles) SC60
CBM4190 @ m
44RD @ £18-90, 64RD -80, 21
£93-96, 25C@£14’2@£ 67 @ £330, 91
53“ 97 @ £sao CA SIO ALIO (Fractlon) @
£16-95. AL8 @ £13-95. FX19 @ £16-95, FX20
programmable @ £4! 95 P& P 55p (11 mem, 127
steps). All prices include V.A.T. S.A.E. for

further details.
1.30 @ £15-95, opt. Recharger @} £7-95.

C€.W.0.TO:
KRAMER & CO.
9 October Place, Holders Hill Rd.,
London NW4 1EJ 01-203 2473

Telex 838341 ATTN KRAMER
Registered Number: 1797716
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NEW 44 page CATA-
LOGUE FREE with orders
over £2. (Send 10p if
under, or 20p stamps for
just catalogue).

DEVELOPMENT PACKS

S0V ceramlic plate capacitors, 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-70.
CR25 carbon film 1/3rd watt resistors
8%, 10 of each valua 10 ohms to 1M

610 resistors £8-00. Electro-
Iyt wire ed 25V working 10 each
of: 1, 2-2, 4-7, 10, 22, 47 and 100mtd.
70 capacltors for £3-20, 400mW
zeners 8% 10 each 3V to 30V, 260
In all. Only £14-00.
1 watt etal Film resistors, 5%
10 off each value 27R to 10M, Ei2
serles, Total 680 resistors £10-60,
Polystyrene capacitors, 160V 23%
10 off each value from 10pF to 10,000pF.
Total 370 capacltors £12-50.

COMPU

TER PANELS

Large quantity always avallable; 3Ib
asstd. £1:'75; 7Ibs £3-05; 56lb £16.
Pack with about 500 components Inc.
at least 50 transistors £1:00; Pack
with 12 High quallty panels, Inc. IC's,
power transistors, multiturn trimpots
hundreds of small signal transistors,
resistors, zeners, capacltors, etc.
Only £2-75.

7400 IC ‘pnck—zo 74 series IC's on
panels £1-20.

FERRIC CHLORIDE
Anhydrous technical quallty In 1ib
double sealed packs. 11b £1-88; 3ibs
£2-18; 10lbs £5-80; 100lbs £39-00.

VEROBOARD
100sq Ins asstd. sizes and pltcr:e:\,

GREENWELD

443 Miilbrook Road Southampton
S0O1 0OHX Tel(O703) 772501
All mall order and callers (OPEN 96 MON.-SAT.) to this address please

—callers only to 21 Deptiord Broadway, SE8 (Tel. 01-692 2009), and 38 Lower
Addlscombe Road, Croydon (Tel, 01-688 2850).

MULTIMETER MODEL LT22

Probably one of the lowest priced
meters featuring a mirror 8ci
overload protection and 20000 ohm

meter wlith unusually clear scale
markings. Ranges: OC Voits 0-0-5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-504A-25mA-
250mA  Reslistance  0-50k-500k-5M
(MId Scale 300-3k-30k) db's 4 ranges
—20db to +42dB. Size 130 x 80 a
42mm. £10-9S.

VEROBOXES & CASES
Case type 1410, 205 x 140 x 40mm £2- 8¢
1411,205x 140 x 75mm £3-28
1412, 205 z 140 x 110mm

£4:2¢

Plastic Boxes—Professional quallty,
two tone grey polystyrene boxes with
threaded Inserts for mounting PC
boards,
Type 2518, 120 x 65 x 40mm £1'05;
2520, 150 x 80 x S50mm £2-20; 2522,
488 x 110 x 60mm £2-85; Stoping front
type: 220 x 174 x 100/52mm £5-20.
COMPONENT PACKS
400 asstd. carbon resistors £1-38
200 asstd P.C. resistors $0p
100 Wirewounds 2-15W £1-90
200 Minlature reslstors, 3, 1 and §W,
mostly carbon film £1-2¢
poly, mica, ceramic caps  £1-18
&

about 8 pleces (All 0-1” If

£1-30.

PC ETCHING KIT Mkl
Containa 11b Ferrlc Chloride, 100
sq Ins copper clad board, DALO
Quick Dri Etch resist ron. abrasive
cleaner, 2 miniature drlli bits, etching
dish and instructions. £3-65

7lb BARGAIN PARCELS
Hundreds of new [ 1:
resistors, capacitors, switche:
Boards with transis d.

zeners, loads of odds and ends.
NOW REDUCED TO £2-%
TRANSISTOR PACKS
200 asstd. mainly out of spec. tran-
sistors, mostly unmarked—NPN PNP
plastic, TOS TO18 RF AF Small
olgn-l and TO3 power devices.
About 75% useable devices. Only
£1-80, 100 unmarked BC108, untested
£2:90. 10 out of spec, 2N3055 £1,
SV 12A nglll‘PAT“’ POWER

P
Brand new boxed fully stabllized
lete . with ~ Instructi

100 Polyester, -01-2-2uF .
200 miniat: electrolytics, but m-n‘
unmarked so only £1-0
TRANSFORMERS
All have mains petimaries: 8-0-8V
100mA 90p; 9-0-9V 100mA 97p;
12-0-12V 50mA PC mntg 83p; 12-0-12V
100mA £1-00; 24-0-24V 500mA £2-05;
Multitapped transformer to give 3, 4,
s, 0, 8, 9, 10, 12, 15, 18, 20, 24 or 30V,
or 12-0-12, or 15-0-13V 1A version
£3-15; 2A verslon £4-45; 30-0-30V 1A
£3-80; 6-0-6V 1jA £2-30; 12-0-12V
1A £2-85; 25V 15A £2-00; 20V 50mA
5p; Type LGC: 17V @ 2'4A, 15-7V
@ 1-25A, 12V @ § A. Only £2-50.
Type JBS: 110V Primary, 31V 300mA
Sec. Use 2 (Serles prl) to get 31V @
600 mA, or 62V @ 300mA. Price for
2 £1-05. Type SMS: 12V 130mA,
5-0-5V 120mA, 11-0-11V 10mA £1-20,
Few only, 16V 20A £8-50.
RELAYS

Minlature Plug-in types: 1250 ohm
4c/o 40p; 700 ohm dc/o 50p, PO 3000
type 650 ohm with 5 heavy duty c/o

tacts (Ex-equlip) 75p; 10 for £4-00,

' |
manual, Load regulation 0-15%.
Thermal & Electronlc  overfoad
grotoctlon. Only £24-00.

ULK BUYERS CORNER
Disc ceramic caps: 33pF. 100pF
£8/1000; -02uF 30V £1-50/100; -1uF
S0V £2-58/100; -SuF 3V £3/100.
Polystyrene 160V 8%: 47, 120, 180,
390, 470pF £2/100.
Electrolytics: 10,000uF 6-3V £6-58/100;
1000uF 10V £7/100; 2200uF 10V £8/100;

W (z2C2012)
£12/100; 33V 13W (S233C) £12/100;
AV7 23W (VR4TS) £10/100; 22V 3v/
(BZX70) £10/100.

Diodes: 1N400Y £2-70/100; 1N4004
£3-80/100; 1N40OT £8/100; BYX94
1200V 1A) £7/100.

Transistors and IC's: BC107, 8, 8
£7-50/100; BC119 £13; BC139 £15;
BC148 £7; BC149 £8; BCIS7 £8:
BC158 £8: BC159 £8° BC172 £8;
BCig4 £7; BC208 £1; BC212 £7,
BC23 &1 BC2u £8 BC2s £A:

BC328 £10; BC347 BCX33
BCYT0 £9; BF173 £14; BF181 £19;

6 1”7 easily removable reeds in 3580
ohm coil 50p; Plug i1 relay, B7G Base
17mm dla x 42mm long 10k coil 1cfo
contact 40p. Omron MK3P plug in
relay. 230V _AC coll, 3 sets 10Ac/o
contacts. £1-20. Same with 12V coil
£1-20. Bases 30p.

REED INSERTS

Min. type, body length 17, 10 for 50p;
100 £3-50: 1 £25-00

000 L
ODDS AND ENDS

Edge Connectors, goid plated 0-1”
40way single slded 80p ; 78 way double
sided £1-50, Heat shrink sleeving, 1m
length 0-125” dla 16p. Spiral binding
3m x3-2mm 20p. 100mid 10V Tantalum
Caps, 10 for 50p. 33k or 1-8k 1% resls-
tors, 20 for 25p. Polythene connector
blocks, 12 way 2A or 5A 20p; 10+
18p; 25+ 18p. Insulation tape—Red,
Black, Blue, Yellow, Green, White
or Brown. Syds x 0-75” 10p per reel,
104+ 9p; 25+ Op. 13" Quick blow
fuses 1, 1}, 2, 3, 5. 10 or 15A 30p per
doz of one value, 10 doz mixed £2-50.
2000mfd 10V capacitors vert mnig,
long leads 14 for £1-00. 20 ohm GPO
balanced armature telephone Insert
30p. 250V 2{A bridge rect 50pi

Ex-computer tape: 10}” NAB reels of
high grade §” magnetic tape. £2.

per volt sensitivity. A modern styled '

Join the Digital
Revolution

Understand the latest
developments in calculators,
computers, watches, telephones,

television, automotive instrumentation . . .

Fach of the 8 volumes of this seif-ingtruction course measures
114" x 84” and contains 80 pages packed with information,
diagrams and questions designed to lead you step-by-step
through number systems and Boolean algebra, to memories,
counters and simple arithmetic circults, and on to a complete
understanding of the design and operation of calculators and

£6-20

Design and Digital Systems.
plus 80p packaging and

surface post anywhere in
the worid.

Payments may be made
Iin foreign currencles,

Quantlity discounts
avallable on request.

VAT zero rated.

y course no prior knowledge

Also labl more el
except simple arithmetic.
Digital Computer Logic and Electronics
In 4 volumes:

1. Baslc Computer Loglc

2. Logical Circult Elemente

3. Deslgning Clrcuits to Carry
Out Logical Functions

4, Flipflops and Registers

£4:20

plus 80p P. & P.

Offer Order both courses for the
gur‘q‘npm price £9-70, plus 80p

Designer These courses were written so that you
Manager could teach yourself the theory and appilca-
N tion of digital ioglc. Learning by self Instruc-
Enthusiast tjon has the advantages of belng quicker and
Scientist more thorough than classrcom learning.
Engineer You work at your own speed and must respond
Student by answerlng questions on each new plece
uden of informatlon before proceeding to the next.

Guarantee—norisk to you

If you are not entirely satisfied with Design of
Digital Systems or Digital Computer Logic and
Electronics, you may return them to us and your
money will be refunded in full, no questions asked.

e e e e ot o}

To: Cambridge Learning Enterprises (Dept. CIR)
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 4BR

*Please send me......set(s) of Design of Digltal Systems at £7-00 each, |
p & p included. I

*or...... set(s) of Digital Computer Loglc and Electronics at £5-00 sach,
p & p Included

...... combined set(s) at £10-50 each, p & p Included.

.
o

BF182 £19; BF194, 5, 6 £7; BF244B £17; 10 reels £13. 100 reels £75. Much NBME +rvense e erse e ee e e eesenaenns
BFYS1 £10; BFY52 £10; BSX20 £11; cheaper to callers. I

BSYS5A £7; ZTX341 £9; 2N3055 BC348B  transjstors—40V, 100mA, Address

(RCA) £38; 25C538 &£8. 300mW, Hio 200 @ 2mA. 12 for 95p; [ | | | AGress i

All price per 100 100 for £6-50.

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES I

All prices quoted Include VAT and UK/BFPO postage. Most orders despatched | | | 1 ... ... vevene Pesemeceaeinreesareerae

on day of recelpt. SAE with enquiries please. .

Send 10p for Multimeter catalogue—free on request on orders over £3. Officlal delete as applicable

Orders ted from Schools, etc. (Minl involce charge £%5). Export/ No need to use a stamp—just print FREEPOST on the enveiope. PW11

Wholesale enquiries wel Surplus [ ts always wanted. e e — _J
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NOTICE TO READERS
Whilst prices of goods shown in classified
advertisements are correct at the time of
closing for press, readers are advised to
check with the advertiser both prices and
availability of goods before ordering from
non-current issues of the magazine.

Receivers and Components

Classified Advertisement

SE19LS. (Telephone 01-261 5846).

SMALL ADS

The prepaid rate for classified advertisements is 17
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £14.00 per single
column inch (2.5cm). All cheques, postal orders
etc., to be made payable to Practical Wireless and
crossed “Lloyds Bank Ltd"”. Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Manager,
Wireless, Room 2337, IPC Magazines Limited,
King’s Reach Tower, Stamford St.,

Practical

London,

CONDITIONS OF ACCEPTANCE
OF CLASSIRED ADVERTISEMENTS

1. Advertisements are accepted subject
1o the conditions appearing on our current
advertisementrate card and on the express
undetstanding that the  Advertiser
that the adverti does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve tha right to
refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clarical
or printers’ errors of their consequences.

SOUTH AFRICAN HOBBYISTS
FOR ALL YOUR COMPONENT REQUIREMENTS WRITE TO
SEFRA TV & ELECTRONICS
P.O. BOX 415 SILVERTON 0127
FOR QUOTE BY RETURN POST

BRAND NEW COMPONENTS BY
RETURN. Electrolytics lGV 25_\& 50V-

0-47, 1.0, 22, 4-7,
751 (50V—6:>); 1oo—7g E‘s’ov—
P.

8p), 2 6) (50V-101p) 50V—
16p),  1000/25V—18p. Subminiature
bead-%ype tantalums, 0-1/35V,

35V, 0-47/35V, 1-0/38V, 2-2/35V, 4-7/

25v—11p 10735V, 22/1év 47/sv 100/

IV —2p Mylar 1
0-00 i—s -01, V2%
0 04 "o 05——4 Mullard C280 senes
muuature povester vertical mounting
E6 series 0-01—0-1—4p, 0-15, 0-22-—
5p. 0-33, 0:-47—8p. 1- 0—15p 1-5—20p.
2:2—24p. Mullard miniature ceramics
63V, 2 %or E12 series 1-8 pf.—47 pf.—
3p. g —330  pf.—32p. late
ceramxcs 0V El12 series 22 pf.—
1000 pf. E6 series 15002pf .—A47000 pf—
8 Pol¥styrene 63V E12 series 10 pf.—
% 1200 pf.—10000 pf.—4p.
Mmlature ighstab carbon_film re-
sistors 13W El2 series 5% (10%

over IMQ) 10—10Mfl—I1p. 1N4148—3p.

1IN4002—S5p. 1N4006—T7p. 1N4007—8p
Posta e 10p. Prices VAT inclusive. The
C. pg Co., 127, Chesterfield Rd.,

Shefﬁel 8.

6BA Spacer Pack. 50 assorted length
clearance and threaded through types
(brus and alloy) 55p per pack.

Spacer Pack. 50 assorted length
clnrance and threaded through types
heavy duty (brass and alioy) 60p per pack.
@ 4 & 6 BA Screwpack. 50 assorted length
screws various heads some plated. 30p per
pack.

Radio Tuning Pulley Pack. 25 assorted
diameter pulleys in brass and alloy, can
be ficted to any thickness panels by suitable
6BA screw and nut. 90p per pack.
Extension Shaft and Coupler. Standard
size 6°35m/m, } dia. shaft 7ém/m long with
rigid coupler complete with grub screws.
Heavy brass construction. 35p per pack.
Trimmer Convertors. Enables a standard
6-35 m/m control knob to be fitted to
‘TP’ type trimmers (brass) 10p each.
Front Panel Steadies. To fit above ext
shafts and convertors or any standard
6-35m/m shaft. Complete with fock
washer and nut. (brass). 19p each.

All che above components zre new and
carry our unconditional guarantee.

Please add 20p postage per order.

Mail order only. Trade inquiries invited.
Electro-Mech Procucts, 7 Chantry
Avenue, Bideford, Devon. Precision
Engineers to the Electronics Industry.

300W TOUCH SWITCH KITS
TSSOOK Contains Triac, IC, Diodes, Resistors
P.C.B. ete. light
awitch wlth NO REWIRING. TOUCH one insulated
plate for ON, another for OFF. Complete with
instructions—ONLY 22-97.
ALSO TSA300K AUTOMATIC as above but with only
ONE TOUCHPLATE. TOUCH for ON and light
stays on for a preset time. Ideal for stairs and hall.
Complete with instructions—QNLY 22-97.
300W LIGHT DIMMER KIT replaces conventional
light switch—#$1-95.

THIS MONTH'S SPECIAL OFFER
10 TRIACB TAG250 400V/10A for only £6-00.
TRIACS 400V TO220iBC148 6p*

cMOo8 Case 6-54 isolated tab 78p| BC158 11p*
Motorola 10A (TAG250) 70p 2N3055 S6p
4000 20p | ok O loNgosy

4001 gop |[solating o] (put) 30p

4007 20p (NESss 8 pin DIL  44p|1N4004 6p

4011" 20 (741 8 pin DIL 24p IN4148 4p*
4013 57 =
oioR 1052 nr%grnou IW 5% EI12 220 o
4016 57p [LDR }* dia. 400 Q to 1M Q light
4017  105p nn‘gn“ ded 4gn
040 wire-en: D
ioss 1::’ Choke 1§Amp 18p
P [Rocker switch white SPST
4501 20p | )04 /250V 15p
4510 185p |MINI MAINS TRANSPORMERS
4516 185p | 100mA  6-0-8V 85p
4566  155p v 12-0-12V 95p

ADD 8% VAT (*12} %) PLUS 20p P&P. Mail Order
Only to:

T.K. ELECTRONICS

100 Studley Grange Road, London, W7 2LX,

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only controls and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reporbed by delighted users.
From £11-50. SAE details. PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.

MULLARD COMPONENTS. Send s.a.e.
for free list to P.M.S., Dept. PW1, P.O.
Box 6, Crawley, Sussex RH10 6LH.
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& VINTAGE RADIO "‘o,,e
1920 to 1950

, vaives, service data,
historical research, books, magazines, repairs
and restorations. A complete service for the
collector and enthusiast of vintage radio.

S.a.e. with enquiries and for monthly newsheet.
Full 1976 catalogue, 50p post paid.

TUDOR REES (Vintage Services), 84, Broad
Street, Staple HIll, Bristol, BS16 SNL. Tel.
Bristol 565472,

LARGE SELECTION of surplus elec-
tronic components, speakers, cabinet
hardware, etc. Offers invited, Lists
available from: C.S.R. Ltd.,, Dawkins
Road, Hamworthy, Poole, Dorset. Tel:
02013'78989.

Precision Polycarbonate Capacitors
All High Iuhﬂltyﬂxtnmly Low Leaklxo

;“‘l’v Ac g::e Price Vll ([,LF) l% 2% 89,

ue on- ue| + 2% £8%

(uP) -{am(nﬁm)ueh 0-01-0-2 2128 7bp 60/;

H 12:7  68p | 0.8, 2144 84 58,
o1our 37 137 809 |Vogr  g158 oiy oo
0-22uF 33 16 86p 1-5uF 2174 8118 67»
0-25uF 33 11?1 92p | 2-2uF 2198 8132 7bp
O4uF 33 19 110 i7up

-SuF 3 19 2118 |, . . ;
0-68uF 508 19 8185 Gels 4348 £3.33 4147
1.0uF  50-8 19 4137 |10uF 2498 2332 £2.01
1-5uF 508 25-¢ 81-64 | 10uF 47-14 24-70 8288
2-0uF  80-8 25-4 81-85 | 22uF 20-68 208-44 2390
TANTALUM BEAD CAPACITORS—Value avallable:
0-1, 5-22, 0-33, 0-47, 0-68, 1-0, 22, 3-8, 47, 6-8uF at
18V/28V or 85V; 10- O;AF at 16V/20V or 26V 22-0uF at
8V/10V or 18V; 88 00LF ut 8V or 10V; 47- OuF at 3V or
8V; 100-0uF ut 3V. All at 12p* each, 10 for £1-10*, 50
for'85°, 100 for 49°.

TRANSISTORS & 1.C."s

BC107/8/9 9p | *BC214/212L 12p | 2N3056 50p
*BC114 18p | *BC2138/213L 11p | OC44/45 80p
*BC147/8/9 10p | *BC214/214L 11p | OC71/2 209
*BC153 10p | *BF194/5 18p | NEBSS Timer 81p

*BC154/7/8/9 12p | BFY50/1/2 £0p | 741C 8 pin Dil$8p
BC182/182L 1lp | AF178 40p | ZN414 1118
*BC183/183L 11p | AF239 38p | BN76013ND

*BC184/184L 18p | 2N3702/4 11p 41-50
POPULAR DIODES—1N914 8p, 8 for 48p, 18 for 90p,
IN916 8p. 6 for 45p, 14 for 90p; 1844 Bp, 11 for &0p;
26 for £1-00, IN4148 Bp, 6 for 27p, 12 for 48p; IN4001
5ip; 002 8p; 003 Oip; 004 7p; 005 7ip; 006 8p; 007 8}p
LOW PRICE ZENER DIODES—400mW, Tol. +6% at
5mA. 3V; 3V3; 3V6; 4V7; 5V1; 5VE; 6V2; 6VS; TVS;

20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 33p,
10 for 65p, 50 for #3-12. BPECIAL OFFER: 100 Zeners
(may be mixed) for $8-00.
RESISTORS —High stabllity, low noise carbon fllm 5%
1W at 40°C, W at 70°C. E12 serles only—trom 2-21Q to
2.9M Q. ALL at 1p* each. 8p* for 10 of any one value,
70p* for 100 of any one value. BPECIAL PACK; 10 of
each value 2:2Q) to 2-2M Q (730 resistors) #5°.
SILICON PLASTIC RECTIFIERS 15 amp, wire-ended
DO27: 100 P.1.V. 7p (4 for 26p); 400 P.1.V. 8p (4 for 30p).
BBID?GI RECTIFIERS —2} amp: 200V 40p; 350V 45p;
800V 58p.
SUBMINIATURE VERTICAL PRESETS—0-1W only:
Al at 5p* each; 50; 100; 220; 470; 680 ohm; lk; 2k3;
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M;
IM3; SM.
PLEASE ADD 20p POBT AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/AIRMAIL.
Add 8% VAT to all items except those marked with *
which are 12§ %.

Bend B.A.E. for additional stock lists.
Wholesale price lista avallsble to bons fide companies.
MARCO TRADING (Dept. P4),

The Old 8chool, Edstaston, Wem, Shro .

Tol: Whizall 464/465 (STD 094 §78)

(Proprs. Minicost Trading Ltd.)
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VALVES

Radio-TV industrial Transmlitting
2200 Types. 1930 to 1975, many obsolete. List
20p. S.A E. for quotation. Postal export service.
We wish to purchase all types of new and boxed
valves. Wholesailer's, Dealer's, efc., stocks
purchased.

COX RADIO (SUSSEX) LTD., The Parade,
East Wittering, Sussex. West Wittering 2023

500 COMPONENTS. Resistors, capaci-
tors, diodes, transistors, pots, coils,
etc, Identified, formed leads all-out,
and surplus, Good value at £1-75. All
inclusive (UK postal rates only). CWO
please to L. Penseney (PW) Bankhead
Farm, South Queensferry, West
Lothian.

DIODES IN914E 2p ea. £1-30/100, £10/
1,000 5% Zeners 2-7-36v 5p ea £4/1 00,
800V 1 amp Low VF 5p ea £4/100 20p

p & p. Bale Electronics, ‘Nanock’
Dalton, Dumfrieshire.
SPECIAL OFFER
1 — ZN1040E Inc. data £6-00
2 — ZN1040E Inc, data £11:00
1 — 1040E(R) unmarked reject of above
Counts / Displays | Resets OK £2-75

7489 Fully functionai 64-bit

Read /| Wrlte Memory — Speed Fallures

1 at 75p, 2 at £1-30, 3 at £1-85,4 + at 50p each
All prices Incluslve {mail order only).

GJD ELECTRONICS

Books and Publications

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unlque Instruction manual shows step by
step how to rewlnd motors, working part or full
time, without previous experlence. Everything
you need to know easlly explained, Including
where to obtain materlais, how to get all the work
you need, etc. A goldmine of Information and
knowledge.

Only £3-90 plus 26p P&P.

Magnum Publications Dept PW5
Brinksway Trading Estate, Brinksway,
Stockport SK3 08Z.

Overseas Distributors wanted.

BOOKS FOR THE CONSTRUCTOR
PRACTICAL ELECTRONIC PROJECTS
75p+10p P & P
PRACTICAL TEST EQUIPMENT
75p+i0p P & P
SHORT WAVE RECElVERS FOR
THE BEGINNER
60p+ 10p P & P

THEORY AND PRACTICE OF
MODEL RADIO CONTROL
2nd edition with latest circuitry

Dovelonmont of nronorllonal dlallal systems
Ives of a modern
digital system tranamlnur recelver / decoder and
servo's.
£2-25 plus 35p p. & p. C.W.0.
S.A.E. for lists,

D. J. & D. MODELGEA
58 LOWTHER GROSVZE GARFORTH LEEDS"

FREE T.V. CIRCUIT DIAGRAMS

All main British T.V. sets (plus many forelgn)
comprehensively covered In our easy-to-follow
T.V. Repalr Manuals—4 mono and 3 colour.
Just send model no., If colour {mfrs. chassls
type helps) with £4:50 and receive the manual
covering your set—plus your sets clrcult dlagram
on request free. Set ot 7 only £27 post free.
British T.V. Clrcuit Diagram Manuals—the maln
mono (over 37 serles) for £9-80 and virtually
every colour for £17-50.

Full detalls of these and other publications from:

T.V. TECHNIC

76 CHURCH ST., LARKHALL, LANARKS

105 Harper Fold Road, Radcliffe, M hest:
Mz8 ORQ

RESISTORS GALORE: 1, W 5%, Carbon,
E24 Range 910R-820K, 4p for 5 of one
value, 1, W 19, Metal Oxide, E24 range
3K3-15K, 5p each. CWO only, P&P
15p/ 100 Resistors. D. Korman, 41 Sel-
wood Road, Sutton, Surrey.

Aerials

G2DYM SWL AERIALS

All aerials custom built by G2DYM, Ex-
B8.8.C. Transmitter and Aerial Engineer.
DIPOLES

10, t1, 13, 15, 16, 19, 20, 25, 31, 40, 49,
or 80m £10 each. Shipping or 160m £15 ea.
WIDEBAND

10-160m £15 all c/w 25m Bal-twin feeder
or with Anti-Colour TV QRM. Braided
Screened Bal-twin 25m feeder £5 ea. extra.
P. & P. £1 per aerial. VAT 124% (except
export). Design and Technical Consultant
Service for your 'difficult” situation or
problem, details SAE plus 3 6{p stamps.

oLD SAWMILLS, WHITEBALL
WELLINGTON, SOM. TA2l 0LU

SATISFACTION GUARANTEED OR MONEY
BACK—NO ARGUMENT

For Sale

DISCOLIGHTS. 3-channel soundlights
£17-50! Strobes £22! Full catalogue
from: Arvak Electronics, 12a (P)
Bruce Grove, London N17 (01-808 8923).

P-W 1249-76, P-E 1964-76 15p each plus
p.p S.A.E to Rutherford, 41 Anzio
Close, Aldershot, Hants,

Please mention

1 PRACTICAL

WIRELESS
when replying to
Advertisements
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Situations Vacant

MRC NEUROLOGICAL
PROSTHESES UNIT

TECHNICIAN

to help develop and maintain Neuro-
logical Prostheses (i.e. electronic
therapeutic systems, parts of which
are surgically implanted). The work is
carried out both in the laboratory and
in patients’ homes. The successful
applicant will have initiative, an
enthusiasm for electronics and an
ability to get on with people. Any
specialised training necessary will be
given.

Candidate should possess an HNC or
University degree or City and Guilds
Full Technological Certificate in a
relevant subject. Salary on a scale
rising to £3738 p.a.

Apply in writing to The Director,
MRC Neurological Prostheses Unit,
Institute of Psychiatry, De Cres-
pigny Park, London SE5, marking
the envelope M.T.

Educational

COURSES—RADIO AMATEURS
EXAMINATION City & Guilds. Pass
this important examination and
obtain your G8 licence, with an RRC
Home Study Course. For details of
this, and other courses (GCE, Pro-
fessional Exammatlons etc) write or
phone—THE RAPID RESULTS
COLLEGE, Dept JX1 Tuition House,
London SWI1S 4DS. Tel. 01947 7272
(Careers Advisory Service) ‘or for a
prospectus only ring 01-946 1102 (24hr
recording service).

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 BJZ.

CALVERTON PUBLICATIONS LTD. Tol. (0600) 88334 MLSHE
8 Redgates Court, Calvérton, Notts.
Wanted
WANTED—NEW VALVES, TRAN-

SISTORS. TOP PRICES, popular types.
Kensington Supplies (C) 367 Kensing-
ton Street, Bradford 8, "Yorkshire.

WE PAY £2 EACH (é)lus postage) for
clean copies of “Ra Servic-
ing” books from 1960-61 edltmn on-
wards. Bells Television Servxces 190
Kings Road, Harrogate, Yorkshlre
Tel: 0423 55885.

Service Sheets

SERVICE SHEETS, Radio, TV, etc.,
50p and s.a.e. Catalogue 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 78p EACH (Except colour) & CAR RADIOS

Please state if Circuit will do if Service Sheet not
in stock.

‘* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

{Uncrossed P.O.s please, original
returned If service sheete not available.)

PLEASE NOTE
We operate a “'by return of post'’ sarvice. Any
clalms for non-delivery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 8BX
We have the largest supplies of Service
Sheats (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mall order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS, radio, TV etc,
10,000 models. Catalogue 24; 1plus SAE
with orders, enquiries. e ray,
Brook Street, Preston PR1 7

627




Service Sheets

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

LARGE SELECTION COVERING MOST MAKES—S.A.E. WITH ENQUIRIES PLEASE TO:

BELL'S TELEVISION SERVICES

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885

We also have a large stock of Books & Magazines on Radio, TV, etc. Free lists on request

Miscellaneous

TRANSMIT!

% Unique TRANSMITTER/RE-
CE&IER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 plus 20p post and packing.

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized Ilghtmng storm
to Disco’s & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £3-50 plus 20p post and
packing.

(Al prices include Y.AT.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

ENAMELLED COPPER WIRE

S.W.G. I 1b reet 4 1b reel
10 to 19 £2.95 £1.60
20 to 29 £3:15 £1.80
30 to 34 £3.45 £1.90
35to 40 £3.65 £2.10

All the above prices are inclusive of postage
and packing in

COPPER SUPPLlES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061.445 8753

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires.

Enamelled - Sllk - Cotton - Tinned Coverings.
No minlmum charges or quantities.
Trade and Exporl enquiries weicome.
S.A.E. Brings List.
P.O. BOX 30, LONDON, E4 9BW

TREASURE TRACER

| I" Metal Locator
@Varlcap tuning
Britain’s best selling matal
locator kit; 4,000 so!
@ Woelghs oniy 220z, Fitted with
Faraday shleld.
@ Speaker and earphons operation
# Knocks down to only 17in
Prebull! search coll assembly
Thorou(hly rofessional finish
| 7| @ &8 seenon BC1 and BBC2 TV
l You only need soidering lron,
screwdriver, pllers and snips
Five translstor circult
Send llamrld addressed
envelope for leaflet

Eomalete £42.50 Boin & tasted £17-50
A Posl B5p + £140 VAT 95

IHITS ILECTROMNICS,

CLEVELAND ROAD

8 ZAMN (M ail ;miu ayl

L]
LONDOHN,

SUPERB INSTRUMENTS CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
low 82p. Examples: width, depth,
height, 8in x Sin x 3in, £1-70. 10in x
6in x 3in £2-42. Win x 8in x 3in £3-02.
12in x 10in x 3in £3-96. 8in x 4in x 4in
£1-98. 10in x 6in x 4in £2-97. 12in x
8in x 4in £3-96. 7in x 7in x Sin £2-91.
8in x 10in x 6in £3-96. 12in x 8in x 7in
£4-40. 12in x 12in x 7in £4-84. Plus 85p
carriage and 8% VAT. Over 400 models

" to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated). Bazelli, Dept No. 25, St.
Wilfrid’s, Foundrv Lane, Halton, Lan-
caster LA2 6LT.

DO-IT-YOURSELF
HI-FI STERED
SPEAKER KITS

HELME AUDIID
PRODUCTS LTO
Dept PW
SUMMERRRIDGE

628

RECHARGEABLE NICAD BATTERIES.
Penoel] AA—£0-94p. Sub, ‘C'—£1-16.
‘C— 92. ‘D’ — £2-59. PP3— £4-48.
Chargers, £4-48, £4-48, £4-98, £4-98,
£3-98 nesner'twelv Others. All prices
include VAT. Add 10% Post and Pack-
age. SAE for price list plus 25p for
information booklet. Sandwell Plant
Lt Denholm Road, Sutton Cold-
field, West Midlands. 021 354 9764.

MORSE IMPROVEMENT

C90 Cassettes

1-12 wpm with simple exercises.

12-24 wpm Computer produced pro-
fessional level operator material including
international symbols.

Price: complete with instruction and
exercise booklets £4 each including postage.
Overseas £] extra.

Morse Key and Buzzer Unit suitable for
sending practice and DIY tape preparation.
Price £3 including postage. Overseas £1
extra.

MHEL Electronics
12 Longshore way, Milton
Portsmouth, (UK) P04 8LS

H. M. ELECTRONICS

275a FULWOOD ROAD, BROOMHILL,
SHEFFIELD S$10, 3BD.

BEC CABINETS (illus'd)

DRY TRANSFER LETTERING Q‘

METAL CASES
Send 15p for leaflets (Refundable) N i’
Trade enquiries invited

PRINTED GIRGUITS
and HARDWARE

Readily avaliable supplies of Con-
structors’ hardware, Aluminium sheet
and sections. Printed circuit boards,
top quality for individual designs.
Prompt service. Send 15p for catalogue.

Ramar Constructor Services,
Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

COLCHESTER COMPONENTS SHOP,
Now open Sunday-Thursday 12-6 p.m.
J. K. Electronics, 11 Mersea Road,
Colchester 64433.

Musical
Miracles !

by Dewtron ®

Bulid your own synthesiger or musical effects
using some of the huge range of DEWTRON
modulea. Or, build fuzz or waa-waa at budget
prices using special kits.

Bend 20p for Catalogue from—

D.E.W. Ltd., 254 Ringwood Road, Ferndown,
Dorset BH22 9AR.

AUDIO PLUGS and sockets at discount
prices. Send s.a.e. for details by re-
turn. Tape Equipment Supplies, 25
Nuthurst, Sutton Coldfield, West Mid-
lands B75 7EZ.

10% OFF TTL THIS MONTH
7400[1/2/3/10[40 @ 11p. 7404/5 @ 13p.
408/20/30 @ 14p. 7432 @ 15p. 7411 @ 19p.

1407 @ 24p. 7418/72 @ 22p. 7437/38/74 @ 25p.

T413/73 @ 26p. 7476 @ 28p. 74107 @ 29p.

7486 @ 30p plus many others.

Please deduct 10%, add 15p postage and 8% VAT

or send SAE for catalogue to:~—
FRASER-MANNING LTD.

26 HERVEY STREET, IPSWICH, SUFFOLK
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MINI ACCUMULATORS ==re=wamn
2 volt MULTI-USE
Sealed Lead Acid Re-

chargeable Cells.
Size L450—1-4" X -1
X 4" 3

GORSE'S
MAIN STOCKISTS FOR
GRUNDIG

12 VOLT FLUORESCENTS

MADE BY THORN

35% OFF & Sostrom:

Satelllt 2000, 21 Wave Band Radio, TK545 and

C TK745 Stereo Tape Recorders, Radlos, Radlo/ '2' 62
RRP Emergency Lighting etc. Cassette Recorders, Cassetle Recorders, Micro- SrzefIGAI_ LIRS
All lamps guaranteed phones. etc., etc. X _ -57. 3 for 95

for 12 months. " N Add 25p P. &

Please write, phone or call for full detalls and Any Qty"

prices.
12 Ins 42-46 CHURCH ST., 77 THE MALL Suits Fl-Cord
8 watt BLACKBURN BURNLEY GARFIELDS, 295 Rye Lane, London,
£4-00 Tei: 51682 Tei: 35229 S.E95

All lamps have On/Ofi Switch, Wrong Polarlty
Protection Device and Diffuser.

C60 CASSETTES 32p All Cassettes in Plastic
Case with Index and
C90 CASSETTES 45p Screwed Assembly.

Alt prices include VAT. Add Postage 5p In £1.
Quantity Discounts” SALOP ELECTRONICS

Electrical

STYLI, CARTRIDGES and Audio leads,
etc, for the best at keenest prices,
send SAE for Free Hlustrated List to:
Felstead Electronics (PW), Longley

LOW GOST — HIGH EFFIGIENGY

10 Units 5% 23 WYLE COP | TEST Lane, Gatley, Cheadle, Cheshire SK8
50 Unit: % SHREWSBURY . ’ »
190 Unite 1057 ol 59006 AIIDIO OSCILLATOR £20 4EE.

Ladders
B LADDERS. Varnished 25!;ft extended
IR LG, IOURELRE (B a7 - - £26. Carriage £1-90. Leafiet. Alloy
r RANGE: 10Hz to 100kHz. OUTPUT: |V,

sockets 65p. 7 and 8 hole plastic
ilupp_(])rts SS/pair. ?uax'}‘tityl ratei. SGISKE
etails and sample. Trial pac] p. A .
(P & P l0p/order). P.K.G. Electronics, Add 87 VAT. P. & P. and ins. 75p.

5 Leaflet available, also .M, Signal Generator,
50;;3( Ledie S lanzlcy; Derbyative SDE Millivoltmeter, freq. meter, THD analyser,

P.S. Units.
TELERADIO ELECTRONICS

325 Fore Street, London, N9 OPE
Tel. 01-807 3719

extendin% and Loft Ladders. The
Ladder Centre (WLS) Halesfield (1)
g%lfgrd, Salop. Tel: 586644. Order

GLASSIFIED
ADVERTISEMENTS

sine/sq. DISTORTION: less than 0-029%;. 9V
battery. Also available in Kit form at £]6.

TOO MUCH QRM?

GET RID OF tiring whistles and CW interference

FAST witha TUNABLE AUDIO NOTCH FILTER
Goes between receiver and speaker. EASY to
make, all parts, case, instructlons etc., money
back assurance, ONLY £5-30 inc. post, £6-50

Your product or service can be
successfully advertised through
these columns—Details of how

aitmalt FOR A PROFESSIONAL FINISH to

CAMBRIDGE KITS your projects use our engraved front
45 (PL) Old School Lane, Miiton, Cambridge panel service. S.A.E. for price list.
Write to Box No. 134.

to send your instructions can be
found on page 628

Computer parts for hobby,
experimenltal,educational
and professional use.

KB6: 56-station standard
Teletype layout

AS REGOMMENDED FOR
PRACTIGAL WIRELESS
VIDEO-WRITER PROJECT

ASCIll-Coded TTL-compatible 4-bank alphanumeric reed-switch key-
board with ROM encoder chip, strobed output, two-key rollover and
debounce. Standard 7-bit ASCIl code (no parity). Supplied complete
with circuit diagrams and code chart.
SPECIFICATIONS

Power Supply: +5VDC +/—5%, i50mA; —12VDC +/~10% I0mA. Output
Logic Levels: Data Bits | through 7: Ov "O" -45V; 2:6V “i" 5-25V. Fan
Out: One standard TTL load. Strobe: 2:6V "I §-25V: Ov 0" -46V. Fan
Out: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to
allow data to stabilise.

rrice £39°00 plus £1-00 P&P + 8% VAT (Send £38-88)

ALSO AVAILABLE—SPECIAL LOW-COST KEYBOARD:
KBS: 3-bank alphanumeric Baudot-coded 35-station keyboard. TTL-compatible
strobed output.

rrice 520700 plus £1-00 P&P + 8% VAT (Send £22-68)
BURROUGHS SELF-SCAN DISPLAYS
16 display positions instructed by a 6-bit coded signal to display one of 64 pre-
programmed characters as a S x 7 dot matrix. Each character 0-4”high. Input
signal é-bit data, clock, reset .etc. Power supplies +5Y, —12V and 4250V,
External repertoire A-Z, 0-9 + special symbols. Size 84 x 2} x !} approx.
Price: Ex-equipment £49-50, brand new £60-00 plus £2 P&P plus 8% VAT.

| == T
ELECTRONIC BROKERS LTD
49/53 Pancras Road

LondonNW12QB
Tel:01-837 7781
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TRANSISTORS [ [ p p
BF156* 29 | MPSUS52 60 | TiS44 27 | 2N29260 8

| actorr s |Bctas 18 | BF173e 25 | MPUI3* 39 | TiSes 40 | anN2o%eRr 8
AG17 35 | BC137 15 | BFI77* 26 | Oc25® 59 | TIS4s 37 | 2N2026Y 8
AC125* 32 | BC142* 24 g:};g' §§ ggg: :: ;:g“ i!l 2N3011* 30
AC126* 18 143% 24 B 50
B3 e BF180* 33 | OC20* 58 2N30S3 18

AC127° 18 | BC147 7 TIST4 47 | 2N30S4® 49

AC128* 15 { BC148 7 | BF181* 33 } OC35° 54 | Tise1 = 24 .
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND Agm- 1518¢148 1| Bhiges 33 [ Ocsme 58 | ZTxior 12 gng‘ggg. ;:
MAIL ORDER, CALLERS WELCOME. Tel. Wattord 37774 AC141* K38 | BC153 99 | BF183* 33 | OCa1* 18 | ZTX108 12 | onasrae 115
AC142* 20 | BC154 20 | BF184* 32 | OC42* 18 | 2TX109 15 | 2N3615° 135
ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ACiesk-38 | BG157 10 | BFas* 30 | 0Cea* 25 | ZTx300 14 | aNze2 11
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | AC176* 18 | BC1S8 92 | BF194 10 | OC45* 18 | 77x301 14 | 5N3703 12

CASH/CHEQUE/P.O.5s OR BANKERS DRAFT WITH ORDER. GOVERNMENT | AC187° 18 {BCi59 13 { BF195 10 | OC46* 35 | 77x302 19 | 2Na704 11
AND EOUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. AC188* 19 | BC167 12 BF196 14 | OC70* 35 | 7TX303 22 § 2N3705 12
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p* TO ALL ACY1? 35 | BC168 12 | BF197 15 | OC71* 23 | 77X304 24 | 2N3706 90

ORDERS UNDER £10-00. OVERSEAS ORDERS POSTAGE AT COST, ACY18 28 | BC169C 14 BF198 15 | OC72* 27 | 77311 15 | 2N3707 11
AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE) ACY19 25 | BC170 11 BF224A 15 OC77: 56 | ZTX314 24 | 2n3708 .
ACY20 24 | BCI7T1 11 BF244 34 | OC79 58 | ZTx341 20 | 2n3700 9

Export orders no VAT. A ble to U.K only. Unless 1 172 11 BF256* 34 | OC8i* 24
VAT stated otherwise, all prlce; are ox:luslvc nf VAT Plnau add 8% ﬁg;& f: 38177- 16 BF257* 34 | OC81D* 28 é;igﬁ) :; gng‘_/]}? :2
to devices marked *. To the add 124 Y ACy28 121 | BC178* 1s { BF258* 38 | 0C82* 25 | Z1x302 13 | 2N3771° 164

We stock many mo Items. It pays to Vll“ We are sltuahd behind Watford | 2Gy3g 7g | BC179= 18 | BF259* 48 | OC82D* 35 | Z1xs503 19 | 2N3772° 178
Football Ground. Neares . R : Watford High Street. | Acveo 24 | BC1s2 10 | BFsss 30 | ocea* 28 | Z1X308 13 | 2R37se 27s
Open Monday to Saturday. Ample Fu. Cn Parking space avallable. ACY41 28 | BCt82L 12 5:5959 g 0C84* 44 | 77xs31 28 | 2N3819 22
BC183 10 R3 OCBAN® 44 2

POLYESTER CAPACITORS Axlal lead type, (Values are in uf). ACY4d 39 b 19 | BFReo 25 | Oyone 195 | ZTXs50 18 § aNsaz0 4
400V : 0-001, 0-0015, 0-0022, 0-0033 5p; 0-0047, 0-0068, 0-01,0- 0125 0018, 0-022 6p; ﬁg}:g: :: gg1§L H BER1S 25 | OCiz0® 140 2N526: 40 ;:gggi: ::
0-033, 0-047, 0-068 8p; 0°1, 015, 0-22, 109 0-33, 0-47, 18p; 0-68 ADle. 4 |BCisaL 12 | BFRso 25 | OC140* 125 2Negse 15 | ZNo02e. &2
o i So00V o1, Taprs ki o 0er va: o1 e 32407“4':? 224p;4-728p | ADINT 38 1 pcias 22 | BEXiBT 54 | OCia1s 457 | 2NOSTT 38 4 o0ior 4

busBl 1, 14p; p: P p: . BC187° 28 P

AIT4sgy20 12 | BEx3s* 38 | OCi71e 32 | 2Nesss 45 | 2N3004 13

BG212
POLYESTER RADJAL LEAD (Vaiues in uf). 250V : FEED THROUGH | AFi15° 20 5 5 2NT06* 15 | 2N3%0s 17
O e 6021 5. 0039, 0047, 0-068, 0-16p; 0-15 T | CAPACITORS | AFtter 20 | BE212L 13 BEXas. 4 | SS2%i. 132 | 2n70sac 18 | 2nos0s 17
022 033 9p; 0-47 10p; 0+68 44p; 1-0 19p; 1-5 24p; 2-2 28p. fooop/3s0v__p | ARt 23| BESIS 13 | Brieis 38 | Ocas sso | 2nTOrT s aNwcaTe 39
5 2038 2N708° 15
ELECTROLYTIC CAPACITORS: Axlul Iend type(Values are In uF). AF121* 33 gg}:L :: Eﬁiﬁh 1;‘: 88;’%. 13 2Nota* 18 | 2N4061 13

250V : 1004F, 40p; 100V : 20, 6p; 63V:0-47,1:0,1.5,2°2,2°5,33, 47, 8- 8,8,10,15. | AF124* 30 . . 9No16* 27 | 2N4062 14
22, 47, 1p; 22, 5o, 10p; 63, 100, 12p; 1000, 50p; 50V:'t-0, "6p; 50, 10p; 220 1°p, 470, | AF125% 30 ggggs :: g;igg, g: %%5}1 gg 2No1ge 34 § 2N4sTI 34
Sab. G0V i 53, 8p; 39 : 1000, 30p: 25V': 10, 32, 40, 6p; 80, 100, 160 8p; 220, 13p: | AF126s 30 | BE32. 18 | Brler. 23 [ Tices 2N4922° 65
470; 640, 2p; 1056, 2Tp: 2200, 34p; 3300, 39p: 4700, 47p; 16V': 10, 40, 47, ", 1oo 125, | apizre 30 {BCHTs 30 | BEXSID 20| TICS i | 2nosor 18 [ 2NS1E 12
230, 6p 470 11 1000, 1500, 18p: 4700, 46p; 10V : 4. 100, $p; 640, 10p; 1000, 14p:; 84V: ) AFi3ge 33 | BC46 Nt 12

g
[5)
z
)
<3
=]
)
w
-

> 30 BFYS50* 17 TiIP29A 45 2N961* 61
3300 93p; 2200, 48p; TAG-END TYPE: 70V : 2500, 98p; 4700, 111p; 50V': 2000, 12p; | AF178* 70 BC462 By 17 | TiPoee @ | onoszs 5o | 2NStas 12
40V : 10000 145p; 4000 70p; 2500 85p; 25V : 4700, 48p; 16V : 4500, 38p. AF17or 70 [BCS4SC 15 | BEINL 37 | Tikso sz | eNtsare ds | 2NssT

AF1807 70 e | BFY65* 25 { TIP30A 56 | 2N1132*

OTENTIOMETERS (A EGEN CY32* 23
TANTALUM BEAD CAPACITORS | B0 Track, ozsw( L%gor& 05 B | AF1B1e a8 | SEYE. g0 | BSY26* 40 | TIP30B 64 | 2N13020 25 Pneoz1 38
38V 0-14F, 0-22, 0-33, 047, 068, 1-0. | [0\ 0 \uoy AFigse 60 | BCYSLL 00 | BSvzor 85 | TIP30C 74 | 2N1303® 2
ENEAGE e TS | OB onwv smaeamnazto | ATSES 48 | BEVE: ot | BSYR 28 | Tiest 5 | v 3 f s %
Sk 147,15, 25 1 sKg_2Ma single gan 21p CY59* 18 P 31A° 54 N
33,6V 4T SV : 104F, SKQ_2M@ ainglo aang D/P switch 4op AFZIY 130 | geyor 15 | BSYOSA 88 | Tipwe: Ss | 2Ntawer 37 § 4050 &7
Price: 11p each. 5KQ-2MQ dual gang stereo 53p | Asyoes 38 | BEYTIS 20 Bl.jws: 1:: ;:::nc- 3 gmgg;: :Z mLs' ';‘:
SKQ-2M0_dual gang sterso _,__2°p 5 5
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS ASYzee 40 [ BEYIZD 18 | ML 480 TiR3eas &8 | onteris 150 | 40327
§00V : 0-001, 0-002, 0005, 0-014F sp 0-25W log and linear values 60mm ASY50 17 Diis* 82 | MJ2955* 90 | TIPazBe 8o | 2N1671B 190 40347* 65
0-015, 002, 0-04, 0-05, 0 056uF o 5K(-500K0 single gang 45p | ASZ21* 220 | Bgols g3 | MJUE340* 45 | TIP32C* 83 | 2N1893* 27 40348* 73
0-1u4F, 0-15, 0-2 50V : 0-47uF 7p | 10KQ-500KQ Dual gang s8p | AUT04 125 f 8.04s gg | MJE3TO® 68 | TIP33® 95 { 2N2160° 80 | 40360% 40
50K Q Lin 150mm WS 150 £3-50 | AU105 135 D124 75 MJE3T1® 80 | TIP33A® 95 | 2N2217° 40 40361° 40
CERAMIC CAPACITORS PRESET POTENTIOMETERS BC107° 9 | BD1a1® 36 | MJES20* 65 | TIP33B® 192 | 2N221BA*2S 40362- 4o
50V d.c. Plaquette body 25mm leads. o TW 502 5M Q Minl. Vert. & Horlz. 7p | BC1078* 10 | Bhy3pe 38 | MJEs21® 74 | TIP33C*120 | oNootoa=2e | 404117 220
Range: 0-5pF to 10,000pF 3p | 0-25W 1000-3-3MQ Horizontal 7p | BC108* 9 [ Bpi3se o | MJE2e55e98 | TIP34® 110 | 2N2220At26 | 404120 42
0-01541, 0-022f, 0-033uf, 0-047uf __4p | 0-25W 2000-4-7MQ Vertical 4 BC1°85, 12 | Bp135 45 | MJE3055*62 | TIP34A*115 | 2N2221A+2g | 40430 120
BC108C* 12 | gp13s 33 | MPF102 34 | TIP34B*140 | 2N222z> 21 | 40476 170
JACKSONS VARIABLE CAPS. RESISTORS-Eire make 5% carbon | BC100° 8 ) gp137 42 | MPFI03 34 | TIP35® 219 | 2N2303° 250 40494 93
Dietectric Dial Drive 4103 Miniature High Stahlmy, Low Noise | BC109B® 12 | pn1ag 47 | MPF104 40 | TIP35A 225 | 2N236e® 14 | 40495 84
100/300pF 195p | 6:1/36:1 468p RANGE _ Val. 1-99 100+ | BC109C*12 | gp13p 84 | MPF105 40 | TIP35C*270 | 2N24s3* 30 | 40511
500pF 105p | 0-1-365pF 260p | 0-25W 2:20-4-IME24  1-5p 1p BCH13 15 | Bp14p 60 | MPF106 50 | TIP3FA®346 | 2N24g4s 30 |} 40576
DILEMIN 00 2 365pF 265p | 0:SW 2:20-4-TMEI2 2p  1'5p BCit4 96 | Bp142 53 | MPF107 50 | TIP41A® 66 | 2N2646* 41 40594~
300pF/500pF  185p 00208/178 270p | 1W 2-20-10M E12_ 3p  2p BC115 18 | Bp145s® 58 | MPSAO05 24 | TIP41B° 73 | 2N2904® 20 s
4832/2K 2 speed with slow | 2% 0-5W Metal Film E12 sp | BC116 18 | goy17* 195 | MPSA 55 | TIP42A® 78 | 2N2904av24 | 406367 110
Drlve Unlt complete [ motion' drive 290p | “REFAT DENCO COILS BC117 20 | Bpy6o* 95 | MPSA08 24 | TIP42B< 82 | 2N2g06* 18 | 40673% 5§
with knobs and C804-5pF; 10; 15; 20; . D LS ppr | BCYB 15 | BDYs1* 115 | MPSASE 24 | TIP295s: 85 | 2N2007° 20 | Matched
coupling 322p 25; 50pF_ 135p | SINKS Dusl Pureose Oep | BC119 25 [ BFttss 22 | MPSA70 26 | TIP3055* S0 | 2N290TA%22 | Pair
Drulg r:gml 30p x 31;)100 1F509F ;g;p TO82 sp 678 Y, R o8p | BC135_ 13 | BF1s4* 22 ] MPSUO260 ’ TiS43 27 ' 2N2926G 10 | 10p axira
6:1 Ba rlve 'L’ 3x310p P 'Y " Graeh
4511/DAF 107p | 00-3x250F 385 | 19% o 3o e | TTL 74% TS 82 410AE 48 LINEARIC'S | MCLaoiP 3400
ERAM MMER | CRYSTALS Toss  16p|Rno. -5 B, Y, R, W 6 ACI7TAE 381702 I5p | MC1310F 1800
CERAMIC TRI 08 p 7400 94 (7474 36| 74155 78
CAPACITORS 1MHz 323p | TO3 180 83p | 2420 14[745 38| 7a135 a0 | O18AE 86 To9c 14 pin 2Tp mgmg;g 1720
2-7pF; 4-15pF; 6-25pF; | 1-6MHz 3950 | TOR6 16p B9A Valve Base 23p | j500 16 | 7476 36 | 74157 95 4019AE 48 241 14 pin :zp H 19
8-300F — 29032768 360p { |nsulation Kit :?g%chokes :ip 7403 16 | 7480 50 | 74150 225 | 4020AE 97| 450 g zz: Mg;?gce ”IQ:
MINIATURE TYPE: | Holder HCBU 18p | Micaplus | RFC 19mH sop | T4t 201 T8 1S3 1T010 e | 4c2tAE # | qarc 70p | MFC4000B  73p
2-5-8pF; 3-10pF; 2 hes tor | |FT 13/14/15/16/17 19p 7406 a4 | 7483 95 | 24162 118 4022AE 83 | 748C 33p | MFC6040° 185p
3-300F; 10400F 220 | o\ pROJECTS | KO3/ TO88 of L1FT18/1-60r485 90D | 7407 44 | 7484 95| 74163 116 | 4023AE 16 8038CC*  335p | MK50253*  550p
S_25DF | adoF B8pF_30p Easy Bulld Organ | o ashcTmsse | TOCT a0p | 1497 817485 125 7e1e4 121 | 4024AE 66 | AY-10212 Ssop | MM2112N  4S0p
COMPRESSION Music B | | Sulcon MWSFR . 720 | 7400 49 | 7486 36 | 74165 120 | a025AE 17 | AY-1-5051 120p | NE350 160p
TYPE usic Box General | Groase 120p | MW/LW 5FR__ 94D | 7619 15| 7489 390 [ 74166 181 | spogaE 150 | AY-5-1224° 3a9p | NESISA 2180
3-400F 18p; 100-500pF | COveraae Recelver | EARPHONES |01 sOCKETS* 7411 25| 7490 43 | 74167 362 | (207" 001 Av-i-67216 19sp | NESSST - d1p
32p Directlon  Finder | pqagnetic 7412 25 | 7491 80 | 74170 246 s | AY-5.3500 610p NE556DB*  99p
Transistor Tester | 2-5mm  15p|Low profile|Wire 7413 40 | 7492 53| 74172 s | 402BAE 76 | Ul T 0T ej0p | NESGO®  325p
SILVER MICA 5 1sp|(Texas)  Wrap 7414 74| 7493 40| 74173 175 | 4020AE 96 P I NEset 325
(Values In pF) Now  Avallable | & 5mm 15D Shmion | 148 THITA0Y 85| TaTe 173 | s0s0AE as [ AY;3-400T TSe | pltee  322p
33,47, 68,10, 12, 18, | Send  SAE plus | Srvstal __0Pf, 1, gy I8 3 e 73| 7ei7e a0 | 4oasaE 120 | GANUIL 820 | Receca.  175p
22,33, ‘47, 50, 75, 82, { 10p per list. FUSES® li4pin13p|.... 28p | 7420 967496 82 | 74176 120 E 160 | SAJ014% 137p | NEsegs 130
85, 100, 120, 150, 200, 20mm . 4plis pin 14| 34p | 742t 29 | 7407 262 {74177 11s [ 4o2AE 180 CAE 720 | NEssrve  1s2m
280, 300, 330, 369 1:25 4pl24 pin 30p J52 24| 74100 135 | 74180 106 | 4040AE 88 | CA020 145D | RoMost3 750
8p each. | FOF any other pro- | 17 Maine  Splg pin 45p 7423 30 | 74104 48 | 74181 299 | 4042AE 72 | CA3023  145p | 5Ga400* 255:
1000, 22000F 11p oach. | lects please send | Ant] Surge Tp|—————to———— | 7,55 30 | 74105 48 | 74182 85 | 4043AE g6 [ CA0ZBA® 90p | SL414A  220p
RELAYS minlatore Imtpllus SAE for golednsrs o SOLDERCON PINS* | 7408 36 | 74107 :J 74184 184 | 4044AE 80 | CA3035 132p | SN72702 s0p
for PW projects _8sp | uotation: Enclosed 20p. P{100 s0p; 1000 400p ;:g; :: :’,ﬁ?g 5: ;ﬂgg ;;g :g:gﬁ: ::: gﬁm ::;: g”:’lggoag 12:::
430 18 | 74111 76 174190 994
RHYTHM GENERATOR (PW MAY-JUN 1976 by A. S. WEBB) | 160 33| 76116 198 |1ty Vo |aoarak s | SAXME 350 | SN7eors  tasm
7433 48 | 74118 195174192 120 | 4049AE 48| Caz07s  ys0p | SN76033  195p
7437 3074119 185 ]74193 120 | 4050AE 49 | CA3081  190p | SNI811S  200p
7438 33| 74120 05| 74194 120 | 4054 133 | CA3089E  190p | SN76227  180p
T440 17| 74125 34| 74195 95| lossAE 114 | CA0%0AQ 375p TAA5508B  36p
7441 74 | 74122 50 1 74196 118 | 4056AE 114 [ CA3123E - 180p | JAAGRIA  203p
gL i b i RV O
700 253
7444 122 | 74126 65| 74198 248 | 4067 308 | LM30OH  170p | TAA960 [
7445 94 | 74128 81 ] 74199 240 | 4069AE 18 { LM30TA  36p | TADI00  150p
7446 116 | 74132 TS| o [4OTOAE 45| LM301 TOS 45p | TADI1O  970p
Build this PW -Author approved, Easy build Low cost Rhythm ;:x :: mi: ;: 4000AE 15 :g;;, ;: tmg‘}g ::‘;“ ?3?2338 22:;)
Generator. We are the sole suppliers of the complete Kit including | 7450 47 A001AE 151 4076 130 P | TBA550Q 355p

the Case, predrilled printed fiont Panel and the three RE- | 7 T T E AT ERy

- | 7451 1774143 314 | 4006AE 05 | 4081 84 M3 170, b
DESIGNED Fibre-glass P.C. Boards. Prices including VAT. | M3 17)7a144 314 [4007AE 18 [ (50, 50 | LMasoo s4p [ TBAG0 55
omplete Kit £39-95 (p. & p, and insur. £1-00). Ready Built £49-95 | 7454 1774145 50 [40090AE 48 [ SI0AE 120} | ysgoqn 50 | TBABIOS  #5p
+ £1-00. Semiconductor kit £12:75. Set of three boards £5-90. | 7460 17 ] 74147 275 | 4010AE 46 AE 109 | M2s2aAc 8955 [ TBAR0  s0p

M252AA £7-50 (Inc,VAT). 7470 32| 74148 160 | 4O1TAE 16| 4516 103 [ Mpsae © 7s0p | TBAG200 350
4012AE 18 | 4518AE 105 | MCT24* 4 P
\, Send SAE for complete list. (Demonstration on at our shop). Zﬂ§ :; mg? '.7: A E Ny J:4520AER108 MCaasp :;3: Ig&z_’%zsoo :gg:
4528 107 | MC1303L  14sp | ZNat4 t0sp

630
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ALUM. BOXES L KNOBS* fit {” ghaft with grub screws.
I P PANELS® | except K2 (push fit) & K8 (for sliders). JACK PLUGS | SOCKETS
20x51x14" 50 6 x 3" 16p § K1 Black or White pointer type 9p
Gaxii Stp | 8147 22p | Ko stim silvered luminium o B ohedt Flawisflares st dad
s X P ack serrated. Metal t h .
. : A 42y’ S0 | g x10-  38p line In:léatoer ﬁmmadlaorz.w“ 22p ggx: :‘o: 159 :D br‘eakt
(Continued from opposite side) |4six1i” 650 | gx12° 400 | KaA As above but Zsmm iam. 200 | MONG 185 | 135 | 135 | ie
4x2;x2”  50p KS Black fluted metal top and skirt STEREO 28p 18p | 15p up
3x2x1” 42p SPEAKERS e gﬁ(ﬂzbrute‘? 0—10]. 37mm diam. 28p P
DIODES *BRIDGE SCR's* 6x4x2”  87p | 89 03 as K3, pointeronishin. S1280" | 5y PI
arrs 159 | RECTIFIERS | Fruvistors | Tabcti”  98p | 2257 - gsp | K7 Black, kourled taoered. Metal | 20 | ougupener |- | S0
AEYIT 800 [ (plastic case) | 1AS0V  3tp 8x6x3” :;:D 250 % 5 50 | K8 Black or silvered for slider pot 10p | 3.4, 5(180° & 240°) 12p L)
P | 1A50V  21p | 1A100V  42p | 10x7x3” P v K9 Sotid Aluminl
BYI26  12p | 1A100V  24p | 1AZ00V  47p | toxepna t10p | 4047 1250 1 B0 csional type, Amplifier Xnob. | €O-AXIAL(TV) | 14p 10p
BY127  12p | 1A200V  26p | 1A400V  52p | 19503 117p | 150 5W Indicator 16-5 x 12mm dlam.  26p
0Ag 9p | 1A400V g | TAS00V  TOP | 1pugx3” 199p | 7x 47 185p | K10 As above but tapered 185 x 17 e )
OA10  40p | JAB00V  34p | 3A5OV  38p XK P, X P Fin ut tapere x 1 m'm assorted colours 9p | 7p (Double)
A 2A50Y  33p | 3A100V  43p | COPPER CLAD BOARDS* Metal screened 12p [10p (Triple)
QA47 8p 2A100V  44p | 3A200V  60p p K1 Alumlnlum, {Top Hat) Knurled | |
0A70 80 | 5A%00v  46n | 3A400V 110 SRBP 875 x 95" 48p body with 18-5mm skirt. Knotched | BANANA 4rnm 9p 10p
OA79 120 | pa400v  s6p | 3AG00V 99p |  Dre Glass S x5 b Atractive 30p 2mm e | 11p
‘0A81 10 [ 2A600v  68p | 5A4OV 105p ol I 5
0A85 12p | 4A100V  65p | 7A400V 125p | FERRIC CHLORIDE® 1lb bag PANEL METERS Full scale LAMP HOLDERS AND LAMPS*
0A90 6p | 4A400vV  79p | C106D  55p | Anhydrous 65p + 30p p. & p. | o 546 % 35mm rea. 13” hole LES HOLDER Dome shaped, Red
0A91 6p | 4A8%0V  120p [ MCR101 25p 0-50uA 0-100mA 504t A-0-50,1 A Blue, Green. Yell °v3h|§ LLXER L e
OA9S 8p | 6A100V  73p | TIC44  25p | DALO ETCH RESIST 0-1002A 500mA 1004A-0-100uA » areen, Yellow, o 4
0A200  9p | 6A0V  86p | 2N44d4  191p ( PEN® + spare tip 69p | 0-500uA  0-1 Amp 5004A-0-500uA | LES BULBS 6v and 12v 9p
OA202  8p |BY122  s4p OSImA 0-50v DC_~ £3-25 each MES HOLDERS Chrome cover, Red or
PLioos  8p | BYIS4  sep | TRIACS® | VEROBOARD®Piteh | 08mA  0J0VDC  EpgEwISE Amber, Jewelled top o R %Son
iNoTs ljZENERS SAdoov 140 , (copper clad)  (plain) | 0-SomA  "VU" CimA 0 300ua | MES BULBS 3:5v 6V 12v ®p
INGDOY /2% 55 | SO ap | SASCOV 1750 Aoy e b 150 | Price £3.05 each. Price £4-14 NEONS Mains, Sealed with Resistor.
INS0O3*  8p | 1-3W 175 | 8Ad00v 160p 33 x 3 “" ‘op “%P 1108 x 825 x 38mm req. 60mm panel hole Sa. Top, Ped or Grn. Round Top Red 22p
IN4004/5* 6p | = memmmms :g:igg¥ ;ggp 3 : 5 “: 53: 34p | 0-50HA: 0-1004A; 0-500uA Neon with leads, 95V AC (No resistor) $p
m:mn‘ Zn R’,Cﬂ,ﬁ‘;ﬁn 15A500V 2850 g} x }; :3;0 mn ;3» DUAL VU METERS (1501:A aunvox) £4 65 | SWITCHES® sunl 250V :

MVAM2 105p [ 40430  99p | 3¢ x 177 » P 4 TOGGLE: 2A, 250V | 1A DP 10
3ATI00V* 155 BBi0sy ‘330140669 9%p |4 x 17" 222p  — 1458 | TRANSFORMERS® (Mains Prim.220-260v) | SPS 3| 1ADPC/O  12p
3A/400V* 18p Pkt of 36 pins 28p DPDT 29 {A DP s
3A/600V* 22p | Noise Diode | DIAC* Spot face cutter 52p | 6-0-6V  100mA  %0p 18-0-18V 1A 275p+ | 4 pole onjoft 35p | 4 pole/2 way  15p
3A/1000V *25p | Z5J 105p | ST2 25p | Pin Insertlon tool 72p 19&0(-)‘31\/?\/ ;%mﬁ 35: 30-0-30V 1A 295p+ g#s}-‘mm TOGGLE | PUSH BUTTON

g 6-0-8V 1-5A 240p+ changeover 48p | Spring loaded
OPTO ELECTRONICS® VOLTAGE REGULATORS® o oA 1350 9-0-9v 24 270p+ SPSTonloff  d4p | SPST on/off ~ 55p
LEDS + Clip | PL704  75p | 723DIL45p; 723 T0553p; MC78121A 12V 135p { 0-6 0-6V 280mA 150p . Prim. 120/240V, Sec DPBT ?Z:un‘;re ﬂ:: g:%];' (G:I‘quer :sp

DL707  75p | TBA6258B 85p MC7815 1A 15V 140p o1z o 12V 0-5A 198p+ 20y St Tag 85p
TIL209 Red14p FTBN24 1A 24V 140 @ 25A & 12V .

DL727 180p -] 5V 0-5A  200p+ @A 16 SWITCHES* PUSH BUTTON:

027 Red 18p DL728 180p T03 Metal Can Type TDA14123A 12V 135p Q -24V 0-5A 198p+ 0P+ | Miniature Non Locking

Yellow,Green | pL7a7 1808 | 12 5V, 170p . 8-0-0V 1A 245p+ FL,T“ Mini. Drlver- Push to Make  13p Push to Break 25p
P | 1A 12V 170p Varlaole Tyne 0-120-12V 1A 2¢5p+ Pri 20K, Sec. ROCKER (white): 10A 250V

Amber  21p{ XAN345 -3” 1A 15V 180p LM325 =15V 240p | 15-0-15V 1A 245p 54n SP changeover centre off 28p

OCP70 4op| Green 140p | 1A 18V 210p [ M226N +12V 240p | 30-24-20-15-12-0 1A LT700 Min. O/P Prl.

§G 190p | LM300K 115 + P | Molti tappl 2 1.2K. Sec. 3-2 2 54 ROCKER: (black) on/off 10A 250V 20p

OCP 7t  8S5p MAN';:‘% "0" MYRS 110: LMa27N +5 —12  260p | Multl tappinas 325p+ i P Prlp ROCKER: IIIumlnated (whlte)
ORP 12 S8p 1700 | MVAT2 170p LM31TK 20W 1 SA 2A" multitap  345p+ 12K, Sec. 80 4zp | RaNts when on 34 240V
ORP &I 50 MAN3640 170p +1:2V to 37V 350p ROTARY: (ADJUSTABLE STOP)tuoIe/
p ! Minitron Plastic Case LM317H 5W 1 -5A (Please add 48p p&p charge to all prices | 2-12 way, 2p:2-6W, 3p/2-4W,4P/2-3W 30p
2NSTT7 36p ) 3015F 110p | MC7805 1A 5V 135p +1:2V to 37V 320p | marked +, above our normal postal charge.) ROTARY: Mains 250V AC , 4 Amp 28p j
INDEX TO ADVERTISERS | Glairiine 608 | Partridge Electronics Ltd. 565
Fraser-Manning Led. 628 P.B. Electronics ... . 603
. P.C. Radio (Colomor) 624
A. H. Supplies 556 A :
Alben Engineering 603 | Gy E Becironics 0 | Pures Baceronss S5
Ambit International 620 Gold °
Astro Electronics 584 Ggrs:snsg gg; Radio Comp s li 6l
b omponen peC|a Ists
. Greenbank Electromcs 620 Radio Exch Led
Babanlpress 632 10 Exchange L.t (OVer i
Barter & | e, 2 | S Comrucron servics =
Barclay Electromcs 551 ices .
Barrie Electronics . 604 H.ALC. Short.W. ES_? (Hi-Fi) 547
Bell's Television Services 628 & CEI ort-Wave Supplles 554 de Valve Mait Order Co . 617
Bentley Acoustic Corp. 548 n ectr%nlcs . 628 adio & T.V. Components Ltd. 607
8. H. Component Factors 622 H:;\crﬁ;si?ns urplus 2‘:’; S T The (Vid . =F
Bi-Pak Ltd. 549 - ales leam, Ihe (Videomaster
Bi-Pre-Pak Led. 623 Helme. Audio 628 Salop Electronics - 629
Birkett, ). sso | Henry's Radio e | S 'Ents;taménenthh 557
Boffin Projects . 628 1 cientific Wire Co e 628
British National Radio & Electronlcs ) Sefra - 626
School ... . 653. 562, 604, 616 | |'L-P Electronics Led. 619 | Selray Book Co. 618
). Bull (Electrical) Ltd 61 I:::ﬁ?::)’(‘t Teis, gig g.melH . 258
onic [l
C.D.l. Electronics 620 . Southern Valve Co. 632
Calverton Publications 627 Jostikits 579 g“rplf‘:"é’l“'cs [aca g:g
Caranna. C 627 waniey ectronics
Cambridge Kits 629 Kinnie Components 624 .
Cambridge Learning 625 Kramer & Co 624 Tamba Electronics 612
Chromasonics 565 Tandy Corp. 556, 608
C.J.L. Led. 548 R Technomatic Ltd. 62
Copper Supplies ... . 628 t:::_r:’;':dio g:g Teleradio Electronics 629
Cox Radio (Sussex) Ltd. 627 Linear Products 554 T.K. Electronics ... 626
Crescent Radio Ltd. 562 g Trampus Electronics cover ii
Crofton Electronics 554 Lynx Electronics ... 580 TUAC . o 560, 561
M . Tudor Rees (Vlntage Serv1ces) 626
Decca Radlo Ltd. 603 Magenta $|egltronlcs 565 T.V. Technicial Publications 627
D.EW . 627 M:ﬁ’;‘l:néleztrclzcnaltcl%zsppl|e§ f27
D.J. and D Mode! Gear ... 627 COME I Vero Electronics .. 550
Dot : 566, 567 :::c}?aﬁ”fm&g Sons : ggg
) M. H)E L. 628 Watford Electronics 630, 631
Eagle International 546 Minikics El Web Europa N .. $56
Electro-Mech Products ... 626 M'm ;tsh E(f“mmcs 628 West London District Supplles 608
Electronics Brokers Ltd. 629 MOI’T)CIt ectronics 548 Williams, Mick B 564
Electronics Design Associates 550 e 627 Wilmslow Audio ... 559
Electronic Mail Order Ltd. 616 e
Electrospares 565 Newmart Electronics 562 Xeroza Radio 612
Electrovalue Ltd. 548
Express Components 627 Orchard Electronics 546 Z. & 1. Aero Services 532
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Head Office and Warehouse | Retail Shop
wwrame o £ & | AERQ SERVIGES LTD. o orom izt
LONDON W2 5SF Tel: 580 8403
Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open all day Saturday
POWER TRANSISTORS FULLY GUARANTEED ~ ]
oc24 '80.. ..ASZ15 0-80 ‘7
0C25 0-50.. ..ASZ18 0-80 ;
0C26 0-40.. ..ASZ17 0-80 i == VALVES
0cC28 0-60.. ..ASZ18 0-80 -
0C29 0-60.. ..BD131 0-40 | ©A2  04sje6ASS  0-85)19AQ5 -7S{ECES  0-I5[EFs2  0-75|PCB5  0-05| PLSI9  1-58
OA3  0.55|6AS8  0-30|30A5 e-70|EC88  0-75| EFe7  0-70|PC88  0:65| PYsl  #-45
6% BRI 0| gwlae iwmimen mlfon, Guigwm pmiem pelow
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3A5 1-00| 8826  0-35|35A3  0-70| ECF200 0-85| EL380 210 | pcy, . .
ase 050|681 070 |35As  o-e8| ECF201 o-85|ELso4  o-s0 | pSEE) 9-35| UBCST  e-50
HIGH GAIN DARLINGTON PAIRS | 37«  os0|6ce  o.40|385 o70| ECraot o-75| ELaar  3-20 | PSF2C2 $:33f uBFso  e-50
Plagtic 3-lead case encapsulated DAR- | SRegy 1-e0(6CB6 @50 |3scs  ¢-70 | ECFaoe 875 E 01 pClsr 053] Uorss -o.08
LINGTON palr. Typical current gain 30,000, | 3U4G_ 935 SEA8 07813500 088 EChes  5:35 | Emioo 2)pciez o4 | ucces 050
Max. collector voltage Vcso 40V. Max. :‘z&c‘r 8':3 e%é'r $10 5085 :.;: Egns :I;’, 553‘3 := ;8& :}: ggf_&g .:a
collector current 400mA. Icgo=10nA. gACT  o-¢fess  e7s|78CI 07| ECis0 60| EMss  o-49{PCLES  0-88fucHs -5
BC516-PNP £0-80. BAF4A 0-70] 6JSGT 0-55|85A2  0-75| ECL81  0-75| EMS35 -00 Pgmos 02 uclsz ¢4
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SILICON STUDMOUNTED POWER 5 0.43| 124U 38| Eacer o.s0|Eciss o-ss| Ever sa[eis2 oS0} urss -6
RECTIFIERS BYX25-1000R SAKE o78(13Axi a3 |EAFes o0 Ectlao 4| Eves ol ose| Uras
1000 p.l.v. at 20A forward current, reverse | gaws 0.3 | 15846 .50 | EBC4 673 | EFHL 873 | 221 35| pros  e-70] Oiae -5
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SPECIAL OFFER £0-85 each. erg 0-50 | 12x4 o-50 | EBFBo  e-40! EFss o401l KTB8  4-301PL300 $-30 | Uvss -89
HANDLING AND POSTAGE CHARGES. When ordering through our Maii Order Service please add 20p in £ for postage and
packing. Our new Catalogue 1976/1977 is now avallable. Please send £0:30 for your copy.
VALUE ADDED TAX: Prices are exclusive of VAT, at present rated at 124%. This percentage must be added to the total value
of the order inciuding handling charges.

SOUTHERN VALVE COMPANY

P.O. Box 144, Barnet, Herts. Tel: 01-440 8641 Use your calculator
QUALITY Valves—00 day guarantee. ALL NEW however simple as a real
& BOXED Vﬁ:LVES (incl. tax)-—lmany makes. . . .
Radio S trade etc. welcg scientific/mathematical device
AZS1 65p | PCC8S  4dp | PYSOL  4lp
DY86/7 38p.| PCCA8  6fp | UBF89 47p o
Dysoz 4gp | PCC8Y  B0p | UCCBS  46p
EB91 18p | PCC180  83p | UCH42 72p
EOCS81  §5p | PCFS0  40p | UCHSI  42p
ECCS2  85p | PCF82  B60p | UCL82  48p
ECC83  84p | PCF86  58p | UCL8SS  88p
ECC85  40p | PCF200 98p | UF4l 68p
ECC88  48p | PCF801 50p | UFss 42p
ECH42 78p | PCF802 B58p | UL4l 7%
ECHSS a3y | POFS0S “.;ﬁ Dves 2
ECHS3 D ’
ECHS4 5%p | PCF808 81 U2s 7% oo
ECLSO  B8p | PCH200 77p | U28 a5p USER s HANDB K °
ECL82 47p | PCL82  87p | Ul9) 70p r act ' ca
ECL8S  68p | PCL8S  BOp | 6/30L2  70p
ggﬁ'gﬂ % ;g?.gt‘s 47 gy¥7 35: by M, H. Babani B.Sc. (Eng)
EF85  87p | PCLsos S SBP | eFas 88p 208 pages 44 x 74. 95p °
e ::; e ll“g% oy - 333 Instant reference formulae, data, methods lre ess
EF18  87p | PD5S00 #2:25 | equlv KT68) of calculating equations, trig. and hyper-
EF184  87p | PFL200 78p | 20L! 80p bolic functions, logs, square roots, etc.,
gg&o g:p ;%gtl} :3: gggld :g: metric  conversions, binary, etc. ete,
EL41 u; PL81A  bdp | 30C15  78p (ISBN 0 85734 0368)
ELsal ‘agp Pi,g‘z a‘:gp 3%12 nag
EL90/1 p | PL83 p | 30C1 -
A A HOW TO BUILD YOUR when
EYSl  47p | PL8O0Y . | SOFL1\ . OWN METAL & TREASURE ’ [
EY86/7 38p | PL504 P | 30FL2 4 g
EZ40/t  88p | PL50S 88p | 8OLL 40p LOCATOR o
Bz 30y | PLsto £330 | s0Li? 78 . '
Ez81 p | PLsY ! 9 p b
aysor 8o | FLso: uég: WPl 78 by F. G. Rayer, T.Eng(CEI) Asscte.l.E.R.E. rep yl ng ?
GZ30 6p | PY33 30P1 i
PC86 63p | PYS/3 4lp | SOPLI 418 96 pages 4; x 74. 85p |
PO8R 63y | PYss 41p | soPL1s  76p . i
PCo7 40p | PY500 n 80PL14  8Bp Tells you progressively how to make your
PCH00 :D) P\Y{gggA M ggl;i,)llbn 88p ov:’n locator stage by stage, “I’ that beginner, | t
POCS4 P and expert can enjoy using it. ’ o
i U (ISBN 0 85934 035) '

We offer return of post service. Post free over
l:ﬂ)»l)tg.5 Postage: 1st vnlllv-NOp. ox:ra “I“7I°tp' \?V.TAINSrAn?t';'! F.:odﬂbmo;t':-r" branches o:

9 . y & g . O ookshops, componan!
Max, BBp. Most types avallable, send sae for Jists mall order houses, .u'.’ 'S.A.l.pbrln”

L]
Discount Prices. All prices subject to alteration
without notice due to market fluctuations etc. complatallise] Advertlsements
The Grampians,

Trade: Representative calls certaln areas.

Telephone enquiries weicomed, sae with en- R Shepherds Bush Rd,
quiries PLEASE!. C.W.0. ONLY. No C.0.D. London W6 INF
Exponton'gulrln welcomed. VAT Involces on 01-603 7296/2381
request.

all order only. (Large valves 2p extra). _

Published on spproximately the 7th of each month by IPC Maguzines Limited, ¥leetway House, Farringdon Street, London EC4A 4AD, Printed in England by Index Printers.
Dunsteble, Beds. Sole Agents for Australls and New Zealand—Gordon snd Gotsh (Asis) Ltd,; Bouth Africa—Central News ﬁfenoy Ltd, PRAOTIOAL WinprEss is sold subject
to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otLerwise disposed of by way of Trads at
more than the recommended selling price shown on the cover, excluding Eire wbere the selling price is subject to V.A.T., and that it ahall not be lent, resold, hired out or otherwise disposed
aftn a mutilated condition or in any unsuthorised cover by way of Trade or affixed to or as part of any publication or advertising, iIterary or pictorial matter whatsoever,
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NEW ELECTRONIC MASTER KIT

- Another completely solderless Electronic And all these components!!

Construction Kit with many more projects, 2 x Interchangeable Control Panels (ready drilled).

including Transistor Radios of various 4 x Bolderless Construction Boards (ready drilled),

types and wavebands. Amplifiers, Metro- Large 13 x 9}” Baseboard. (ready drilled). Ready
nome, Sound Amplifier, Transistor Wound Medium Wave, Long Wave, Short Wave,
Tester, Signal Generator, Quick check and V.H.F. Coils. 7 Ferrite Rod. Quality 5” x 3"

component Tester, Tuners, Crystal Loudspeaker. Crystal Earpiece. Also!! Knobs, Dial,

Set, Morse Code Practice Oscillator Wire, B8leeving, Capacitors, Resistors, Transistors,
with Morse Key, A. F. Oscillator etc. Battery 8traps, Connector Clips, S8crews, Nuts and
etc.,, Also a special project V.H.F. Bolts, Potentiometers, Tuning Capacitors, Instruction
Aircraft Receiver!! Manual and Pictorial Diagrams.

£14-99 e s ot
Complete kit of parts including construction plans.

NEW ROAMER TEN
MODEL R.K.3.

MULTIBAND V.H.F. AND A.M. RECEIVER
13 TRANSISTORS AND FIVE DIODES
QUALITY 5” x 3” LOUDSPEAKER

HF AIR
CONVERTER
KIT ‘

Build this Converter Kit and
receive the Aircraft Band by
placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operating as shown in the
instructions supplied free with
all parts. Uses a retractable
chrome plated telescopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Transistor,
etc,

All Parts including Case and

£3-9 ;:lzn;'and Ins. 46p.

WITH Multiband V.H.I. section covering
Mobiles. Aircraft, T.V. Sound. Public Service
Band, Local V.H.F. Btations, etc., and
Multiband A.M. section with Airspaced Stow
Motion Drive Tuning Capacitor for easier and
accurale tuning, covering M.W.1, M.W
LW. Three Short Wave Bands 8. W.L. 8.W .2,
8.W.3 and Trawler Band. Built in Ferrite Rod
Aerial for Medium Waves, Long Wave and
Trawler Band, etc., Chrome Plated 7 seciion Telescopic
Aerial, angled and rotatable for puak Short Wave and
V.H.F. reception. Push Pull output using 600mw
Transistors. Gain, Wave-Change and Tone Controls
Plus two 8lider 8witches. Negative Feedback circult
and SPECIAL POWER BOOSTER SOCKET AND
RESISTOR, to virtually double gain if required.
Powered by P.P.0 9 volt battery.

Complete kit of parts including carrying strap:
Building Instructions and Operating Manuals.

£13°99 inc. P & P.

ase Enclosure Kit (if required) £1-80 inc. P & P.

ELEGTRONIC CONSTRUCTION KITS

Sell  Contained  Multi-Band I

K V.H.F. Receiver Kit. 8 Tran- :

sistors and 3 Diodes. Push/Pull !

output. 3” Loudspeaker, Gain Control. Superb

9 section swivel ratchet and retractable chrome

plated telescopic aerial, V.H.F. Tuning Capacitor,

Resistors, Capacitors, Transistors, etc. Wiil receive

T.V.8ound, Public Service Band, Aireraft, V.H.F.

Locu] Stations, etc. Operates from a 8 Volt PP7
Battery (not supphied with kit).

Complete kit of parts including construction plans

'95 P & P and Ins. 70p

7 Transistors, t tuneable wavebunds, MW,
Ec K 4 LW, Trawleri3and, 3 Short Wave Bands.

Receiver Kit. With 5” x 3” Loudspeaker.
Push/Puil output stage, (ain Control, and Rotary
8witeh. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8” Sensitive Ready
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors,
Uapacitors, ete. Oqerates fromn a 9 Volt PP7 Battery
(not supplied with kit). Complete kit of parts including

ennstruction plans. £7_25 P& P and Ins. 70p.

NEW EDU-KIT MAJOR RADIO EXCHANGE LTD,

61A HIGH STREET,

C letely Sold El ic C i it. i

Projects witBout soldering iron ox sorder, " v Bl these BEDFORD MKA40 1SA

R e R SR AT Tel: 0234 5236

o Pull Amplifier % 5 Transistor Push Pull Amplifier % 7 Transis-
tor Loudspeaker Radio MW/LW v 5 Transistor Short Wave

«
- .. Radio ¥ Electronic Metronome % Electronic Noise Generator
Y Batteryless Crystal Radio s One Tranaistor Radio * 2

POCKET
FIVE

NOW WITH 3~
LOUDSPEAKER

3 Tuneable wavebands.
M.W., L.W., und Trawler
Band, 7 stages, 5 transistors and Total Buill-
2 diodes, supersensitive ferrite rod ing Costs
aerial, attractive black uand gold case.

Slze 51" x 13 % 34" Appros. - £4-50

All Parts including Case and Plans.

TRANS EIGHT

8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, 8WI, 8W2, 8W3,
and Trawler Ban«. Sensitive ferrite rod aerial for
MW and LW. Telescopic aerial for Short Waves. 3in.
Speaker. 8 improved type transisiors plus 3 diodes.
Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size 9 x 5% x 2%in,
approx. Push puil output. Battery economiser switch
for extended battery life. Ample power to drive a
larger speaker.

Complete kit of parts inciuding con- £7.50
struction plane. P & P + Tna. 70p ’

P&P +Ins. 60p.

ROAMER SIX

CASE AND LOOKS AS TRANS EiGHT

6 Tunable Wavebands: MW, LW, 8W1, 8W2, Trawler
band plus an extra Medium waveband for easier
tuning of Lusembourg, etc. Sensitive ferrite rod acrial
and telescopic aerial for S8hort Waves. 3in. 8peaker.
8 stages — 6 transistors and 2 diodes. Attractive black
case with red grille, dial and black knobs with polished
metal inserts. Size 9 x 5} x 23in. approx.

Complete kit of parts including construction plans
P & P + Ins. 70p.

ALL PRICES INCLUDE VAT Reg. No. 788372
Y Callers side entrance “*Lavells’ 8hop.

A Transistor Regenerative Radio % 3 Transistor Regenerative % Open 10-1, 2.30-4.30. Mon~Fri. %-12 8at.
0 Radio v Audible Continuity Tester » Sensitive Pre-Amplifier
. Components include: 24 Resistors % 21 Capacitors % 10 Transis- 1 enciose £....... e
e =3 tors Jr 31in Loudspeaker 3¢ Earpiece % Mica Baseboard 3 12-way
.® o connectors % 2 Volume controls % '  Slider Switches % 1 Tuning
Condenser J 3 Knobs % Ready Wound MW/LW/SW Coils “ Ferrite for ... e o R

Rod ¢ 64 yards of wire Y 1 Yard of sleeving, ete. Compiete kit of purts
including construction plans.

£9 " 0 0 Total Building Costs P & P+1ns 85p.

Name ... 0060500 bacooaoopfooo

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

76
-?

Wi
5 5D @ 10 0 0D S0 50 S 40 ED NN D om0 8 G5 e 0 e 0N ES A



We stock all the parts for this brilliantly

designed synthesiser, including all the

PCB's, metalwork and a drilled and

printed front panel, giving a superb professional finish. Opini of

authority agree the ETI International Synthasiser is technically superior

W/DEM/VGE.///G//OM[/” 'Mgg[ﬂy/ﬂ[ to most of todays modeis. Complete construction details in our booklet

now available price £1.50, or send SAE for specification.

A really superior high quality

stereo graphic equalizer featuring

BUILD IT YOURSELF 9 octaves per channel. We stock

INSTAGES allv the parts (except wooqwork) mcludm_g the metalv_(ork

drilled and printed. ISp brings you a reprint of the article.

Got started with a 49 note instru-

ment — festures tremulant gnd  Fully controllable attack and
reverberation. Ideal to learn on,  98Cay controls {normally found

. 1 only on the most expensive
Leafiet MES 51. Price 15p gives organs), up to seven footages

full details to build this complets on each keyboard, up to 70 INC. VAT
instrument. controls including drawbars, E PP
Extend the rasge of MES §1 by  and & 13 note pedalboard,

adding another keyboard and make up the additions des

cribed in the step-by-step 32
several new tons colours. Leaflet page instruction |,,¥|" MES

MES 52. Price 15p also shows how 53. Price 35p.
to use 61 note keyboards.

This is a fully constructed and tested
,0 w electronic clock module as illustrated.
AN”fL Data sheet supplied. Simple to connect
Péﬁc” to alarm and your battery/mains radio. Smart case available
Data sheet available separately. Ptease send SAE.
* Bright 4 Digit 0.5 Display * Sleep Timer
* Flashing Colon (1Hz) * Snooze Timer
* Automstic vaice operated fader wgco “ Switch for Display Seconds * Time can be set accurately to
* Belt drive turntables * Alarm Set Indicator within one second
* Monitor facilitics m——— * P.M._Indicator ® Leading Zero Blanking
(Hesdphones and VU meters) * Power Feilure Indicator
* Sound operated light show —
plus many other sdvantages.

Send for our laatiet MES 41 giving futl detsds for construction
Price 200 S00n you'll bs the Deejay everyone wants st ther party!

SIMPLE CLOCK KIT - £9-38 ALARM CLOCK KIT - £10-99

ALARM CLOCK & RADIO CONTROLLER KIT - £11:51,

SMART PLASTIC CASE with fully punched chassis - £2-49.
Please send SAE for our Clock data sheel.

‘r------------q

Get our FABULOUS

NEWT1977/78 CATALOGUE
/DUBZ/GAT/ON 0/4][ 08728 /975 aﬂﬂppﬂﬂy”[ l without obligation. | understand that | need

All new. Completely re-written. Hundreds of new lines. Lots of exciting new projects to build. not purchase anJything from your catalogue
PRICE 50p. SEND NO MONEY NOW. Overseas send 8 International reply coupons. l should | choose td keep it

Please rush me a copy of your brand new 1977,78
catalogue the instant it is printed (October 28th,
1976). Only if | am completely satisfied that it
is worth every penny will | send 50p within
14 days of receipt. If ! am not satisfied | may
return the catalogue to you within |4 days

Everyone ordering hefore publication date will receive a pack of ten super special offer coupons
giving big discounts on ten different popular items—YOU COULD SAVE POUNDS!! SO

PW
DON'T DELAY FILL IN AND POST THE COUPON NOW I NAME
JOIN OUR MAILING LIST NOW! . 4
Published every two months our Newsletter gAF:::stl'ON SEECIATS I ADDRESS
gives full details of our latest guaranteed prices.
Send just 30p and we'll send you the next six © DETAILS OF NEWPROJECTS I
news letters as they are published. AND NEW LINES l

L------------J

MAPLIN ELECTRONIC SUPPLIES B 11 you do not wish 1o cut magszine, wrrte your
All maii to P.O. Box 3, Rayleigh, Essex $56 BLR request for catalogue on sepsrate sheet

e N o VI



