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ADD 8% VAT TO PRICES MARKED *
ADD 124% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C.W.0.(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.

58-60 GROVE RAL.,
WINDSOR, BERKS.
A IHS.

TEL, 54525.
TELEX 27950, REF 1617,
ot

A SEMICONDUCTOR POWELRHOUSE

HASTRS ERVIIGHE

ADD var
70 PRICES

OPTO-ELECTRONICS

DISPLAYS

DL707 0.3" €£1%*
DL704 ©.3" £l1*
DL747 0.6" £1.25*
DL727 2x%" €£1,99%
3015F or G f2*
ZENON STROBE TUBES

DISCO/FLASH GUN
‘! TE6Q6 TUBE £7*
605 SMALL £4*

RED POLARISE FILTER 6'x1'" £1.50%

RED LEDS 0GP

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 t4p*
GREEN LED LARGE OR SMALL 29p*
ORANGE LED LARGE OR SMALL 29p*
ORP12 60p* 2N5777 39p* TECl2 £1*

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 details.

0-365Pf Tuner 99p

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

AL
Il%en075n

ETCH RESIST PEN % 2 TIPS 75p*
FEC ETCH PAK 500gm £1,

6''x4" BOARD ,NYLON ¢1.SRBP 50p*
PCB KIT:3 ITEYS £2.

DECON DESOLDER BRAID REEL &up*

vero

VERO 0.1” PITCH COPPERCLAD
23"x5" 40p* 33"x5" ,45p*
23"x3{" 36p* 3§"%3}" 40p*
3{"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

IC’s

703 RF/IF 29p  LM381 pxpreA. £2 PRICE EACH: - HATCHING 25p
709 T099 25p* LM1B0& radio ¢£3 AC127/8 176 20p* TIP29 & 30 ea 64p* 7
709 DIL 14 29p*  LM3900 4xOPA 6 0p= AC187/8 20p* TIP29C & 30C 85p* 22
710 DIL 14 35p* MCI303 2r Pre £2 = AD149 49p* TIP3l & 32 ea 74p* . P
723 Regulator 49p* MC1310 stereo £2 = AD161/162 ea50p* TIP31C & 32C ¢1 # BPIII
741 DIL 8 PIN 22p* MC1312 SQ £2 % BC107 10p* TIP41 74p*
741 DIL 14 35p*  MC1318 £€2.50 - BC1078 13p+  TIP41C £1,35 *
741 T099 33p*  MC1330 75p= BC108 9p* TIP42 85p* 555 35P
747 Dual 741 69p* MC1339 2xPre £2 BC108B 13p* TIpP42C £1.50 *
748 DIL 8 PIN 33p* MC13506/1/2 £1 * BC109 9p*  TIP2955 99p*
4195 15-0-15 €3 * MC1466/1469 €4 * BC109B 14p*  TIP3055 695‘ BC qu 9’
7805 5V 1A+ £1.50% MFC4000 iW AF 75p BC109C 15p* TIS43 Unijunc 27p*
7812 or 15 ¢€1.69* NES536 FET OPA £2 * BC147/8/9 9p  2N706 & 8 16p*
7905/12 & 15 €3 * NE540 Buffer £2 = BC157/8/9 12p 2N2646 LT a9p* QN3OS S
76013 6W AF €1 NE550 2V ref £2 = BC167/8/9  12p  2N2904 & 5 pnp29p*
CA3046 65p NE555 TIMER  35p* BC177/8/9 20p 2N2926broyg 11p 45’
CA3048 £2.20 NE556 Dual555 99p= BC182/3/424110p 2N3053 18p*
CA3054 £2.20 NE560 PhasellL £4 = BC212/3/4a&l12p 2N3055 115V 45p
CA3130 OPA 84p* NE661 PLLoop £4 = BCY70/1/2  18p* 2N3055 HCA 89p* FE"’38|9
ICL8038 Sigen £3 * NE562 PLLoop £4 * BD131 &132eal39p  2N3614 TO3 ¢1,50 *
LM300 OPA £1,50* NE565 £3 * BFR39/88250V39p  2N3702/3/4/5 10p ]6
LM301 OPA 38p*  NES67 £3 = BFY50 15p* 2N3706/7/8/9 12p P
LM304 0-40V  £3 * SN72741 as 741 BFY51 15p*  2N3710/11 14p
LM308 Hi Bo €1 * SN76660 IF ¢l BFY52 & 53 15p* 2N3771/2/3 £2,25+
LM309K 5V Reg.£2 * SN76611 IF ¢l BSX19/20/21 20p* 2N3819e &23e 16p
LM318 70Vus 3 * TBA 800 AF 80p MJ2955 TO3 95p* 2N3820 FET 40p M¢'1310
LM372 IF £2 TBA 810 AF 7W 95p 4JE3055 64p*  2N3904/5/6 17p
LM377 2x2W AF £3 TBA 820 AF  80p YPU131 PUT 49p  2N5457 FET  29p £2
LM380(60745) 89p  zZN414 Radio £1,20 INS BUSH SETS 5p,DATA LIST 15p.
cmpos TTL NG
SAFE MOTOROLA 7400N 15p*  DIG 7 o
CD4000 15p* 7401 16p* “:ITAL CLOCK IC
gg:gg; igp: ;383/3 %gp: §1224 4DIGIT £3.49 TRANSISTOR DATA LEAFLET 15p
D p TTL DATA ......,.LEAFLET
CD4006 ¢1 * 7405/6/7 36p*  SWITCHES OPTO LED & DISPLAYSequ-?vigg
CD4007 19p*  7408/9/10 19D*  SPST 18p* DPDT 24p+ CMOS BOOK £2.50- CLOCK 15p
CD4008 87p* 7411712 22p* SUBMIN SPST 65p* ALL ‘OTHER PRODUCTS edoe 10p
CD4009 50p* 7413 28p*  WAVECHANGE SWITCHES ALL 40p*
CD4010 50p* 7417 28p*  1POLE 12 WAY,2P6W 1 ¥ DIODE
, , 3P4W, 4P3Y . kS
cp4o1t 18p*  7420/27 23p*  COIL FORMERS 0.2 or 0.3 10p
CD4012 19p* 7430/32 22p* . . OAB1 & OA91 Germanium S5p.
a1y S0t 740 1802 6AS DETECTOR Tos IN100s Bpe. ndoes ipe P
P P D 007 9px
CD4016 50p* 7442 g5px TGS308 £41 MAINS KIT fét %24148 & IN914 SILICON 4p=*
CD4017 94p* 7445 78p* NERS BZY88 400mW 10
CD4020 €1  * 7447 7op* POTENTIOMETERS AB EGIN BRIDGE RECTIFIERS 1A50V 2§p¥
CD4022  87p* 7450/3/4  16p* 3 MEG LIN OR LOG ONLY 10p, ea 1A 400V 30p* 6AMP 100V 55p+
CD4023 19p* 7470 29p*  2,2K 5K & 10K 100K 20
o p ea g
CD4024 ng: ;:;2 §fp: ALL OTHER VALUES ONLY 16p ea SCR’s TRIACS
CD4025 3 -
SR 501}:‘ S 315‘ PRESETS 6p. RESISTORS iW 1p ea. ngégx‘/ 'é'gg}/‘igg égoéoov ggp:
CD4028 87p* 7475 49p*  HEATSINKS TOS5 & 18 7p* TO3 16p*  C106 4A 400V THYRISTOR 55§.
CD4040 94p* 7476 36p* TV4 PLASTIC POWER 17p*
CD4042 78p* 7480 45p* " T0O3 EXTRUDED 4" FINNED 45p* TRIACS: SC146 10A 400V ¢1+
2D4046 £1.24p* 7481 99p+ 154 400V DISCO TRIAC £1.50%
CD4049 50p* 7482 69p* .
a0 501:" e szg‘ DIN PLUGS ALL 15p ea DIACS: BR10O & MVZ2 25p ea.
14501 26p* 7485 ¢1 « DIH SOCKETS all 10p ea. BU
14502 99p* 7486 33p* LK OFFERS PER 100 off_
14507  69p* 7490 azp* LARGE RANGE OF OTHER PLUGS ETC  inaoo1 3.+  1ns004 ¢3 50+
* N .
14310 §1765 + 7492 aspe ALSDCASES , SOLDER, PETERS ... imioor co'+ pcior 3" s
14512 £1,20 * 7493 45p*  MANY VERO CASES AVAILABLE PLUS:- 2N3055 £33 * NE555 £30 =
ii?ﬁg gizg : ;:gg ggp: 2518 £1.90% 2520 ¢£2.15%etc. 741C(8)£18 *3819FET ¢12
11019 § 69p+ 74160  £1.10e BLACK PLASTIC CASES IN ABS xazmm L4 50V BRIDGE ¢l6.
11520 51.40 * 74107 33ps BOXE0 50p*100x75 75p*
14527 €1.99 * 74121 32p+ 120x100 89p* MATCHBOX 40p* BARGAIN PAKS
14528 £1,00 * 74122 42p*  CAP! f
14541 £2.16 * 74123 65p* ACITORS £7ea.Full spec.
14543 £1.09 * 74141 g3p* CERAMIC 22pf to 0.1 uf 50V .op
14553 £3.85 * 74145 72p% ELECTROLYTIC,IN 10,25 & 50v. PAK A: 11 RED LEDS full spec €£1%
14566 £1.58 * 74147 g2 = 2UFP/10V ,10,50, % 100uf 25V PAK B 5 741C 8 PIN OP AMP £1*
11583 99pt 74151 68p+ & 10V 7p ea, 50VOLT 10p ea. PAK C 4 2N3055 ¢1#D 12 BC109 ¢1%
14585 £1.25 * 74154 ¢1.20¢ 1000 uf 25V 18p.200/500uf 9p. PAK E 11 BC182 £1.F 11 2N3704 ¢l
: G 3 PAK G 7 BFY51 £1* H 8 2N3819 £1
U“_ h t ALUMINIUM BOXES PAK J 6 2N3053 £1* K IN914x40 €1
SOgCcHEels AB7 S0p* AB9, 47p* AB12 44p* DAK M 3 T099 3055 £1*N 25 OA91¢1

Low

DIL SOCKETS
LOW COST TYPE 8,14 & 16 pin 1l4p*

NORMALLY 24 HOURS

NEX STOCK ITEMS. Q“AI."Y PRODUCT
PRICES TRANSISTORS

FULL SPEC. DEVICES

PROFESSIONAL TYPES BY VERO etc.

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

AB13 85p* AB5 50p*AB10 50p*
DIL RELAY 1A 250V SPCO £1*

TRANSFORMERS 100Ma 6,9 or 12
3A/1A 6/12 or 12/24

cassettes

£1a

£2 each.

LOW NOISE NOT REJECTS.
C60 33p ea TEN FOR £2.70
C90 42p ea TEN FOR £3.65
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SIMPLE VHF CONVERTER- F. G. Rayer G30GR

LIGHTS MINDER—E. Vaughan

CHROMACHASE 4 part 1—William Bean

S-DeC PROJECTS No. 1—'Guardian Angel'—David Gibson
VIDEO-WRITER part 5—M. J. Hughes MA, C.Eng., MIERE

London EC4A 4AD.  Tel. 01-634 4444 4
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OTHER FEATURES

AMATEUR RADIO SATELLITES—R. F. Stevens G2BVN
VAGARIES OF VHF—Ron Ham, F.R.A.S.
TECHNICROSS No. 16 SOLUTION
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photographs and articles published in *Practical Wireless" is fully protected and

reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless' to ensure

that the advice and data given to readers are reliable.

Prices are those current as we go to press.

We cannot, however, guarantee it and we cannot accept legal responsibility for it.

We regret that we cannot answer technlcal queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles publisned but we cannot offer

advice on modifications to our published designs. Al

Practical Wireless, December 1976

| correspondents expecting a reply should enclose a stamped addressed envelope.
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Capacitive discharge
electronic ignition kit

Instant all-weather starting
Continual peak performance
Longer 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 1o
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 1/60th 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 breakers 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 drilied 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 t¢ 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 device, includes:
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 performonce &economy NOW

Name

[——
Electronics Design Associates, Dept., Pwi2
82 Bath Street, Walsall, WS1 3DE Phone: (0922) 33652

AdAress .....ooiiiiiei vt s

Mk. 2 D1V Ass Kit ® £11.80 oo acg
T REGD

1enclose cheque/PO"s

Mk. 2 Ready Built Negstive Earth @ £14.97

for£

Mk. 2 Ready Built Positive Esrth @ £14.97

Cheque No.

Ignition Changeover switches ® £4.30

Send SAE if brochure

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

only required.

42 x 42mm METERS ImA,
10mA, 100mA, 500mA, €2-76,
llp P. &P.
60 x 45mm METERS 50uA,
100uA, 500uA and ImA VU
METER £3-71, 13p P. & P.
4in x 3in METER. 304A, | EDGEWISE METERS, 90mm x
34mm, ImA €3-40, 13p P. & P,
S50uA or 100uA, £4-30.P. & P. |6p.
TAPE MULTI-
RECORDER A METER
eV Model ITI-2
bl 20,000 ohm/
50004, 80p o volt, £8-88.
P. &P. 10p. P.&P. 24p.
CARDIOID
DYNAMIC
MICROPHONE
Model UD-130. Fre-
quency response 50—
15,000c/s.  Impedance | 3WATT STEREO AMPLIFIER
Dual 50K and 600 ohms, 14W PER CHANNEL
£7-55. P. & P. 26p. €4:30.P. & P. |3p.

All above prices include V.A.T. LARGE S.A.E. for NEW LIST
Special prices for quantity quoted on request.

i58 Bradshawgate - Bolton * Lancs. BL2 IBA

M. DZIUBAS

w/

YES SIR Ist class post TONIGHT!
We specialise in high spec components
with expressservice for phone customers
B LI
HIGH SPEC components FAST!
Agents for VERO - ANTEX - P’ -
BIB MULTICORE SOLDER \\:\Z‘f?y
T~

@ OPEN 9am-5pm, 6 days—Phone orders 9am-4pm

i
ol

B
@ S.A.E. for stock list Includlng po(s, presets, 1.C.'s 7400 & CMOS, .
® It plugs, , cable, etc.

@ Post free envelope included for your ‘next order.

@ SUPER EXPRESS phone service—ask for details. E
@ Shop at keen prices 6 days per week. Late night—Fri. 7-10pm. =
TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 20p |BCi09 11p |BC262A 1Sp |BFX29 26p |TIP41A 67p

126 20p 1098 12p 287 20p 84 22p 42, 0p D

127 20p 109C 13p 300 35p 88 22p [TiS43 35p

128 20p 117 18p* 20t 34p |BFYS0 17p |ZTX300 13p*

151 35p 142 22p 303  35p 51 16p 302 18p* l

153  35p 143  24p 338 16p* 52 18p 500 15p*

176 20p 147A  9p* 557 9p* |BY164 40p 502 18p* .

187 20p 1478 10p*|BCY71 18p |MEO0401 18p*|1NSI4 Sp

188 20p 148 9p* 14p 0411 18p* | 1N4001 Sp
AD149 68p 1488 10p*|BD123  9%0p [ME4001 10p* 4002 6p l

16t 42p 1498 11p* 124  68p 4101 11p*| 4005 9p

162  42p 149C 11p* 131 36p (MPF102 32p* 4006 10p l

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

1-04 157B 12p* 139 54p* 80 5p [2N2219  20p
AF116  24p 177 17p 155  I5p* 91 4p 2646 40p i

17 24p 1788 18p |BF158  20p* 2| 6p 29260 13p*

124 30p 1798 19p 184 25p |OC28 %0p 2926G 15p*

239  46p 184B 12p* 185 28p 29 58p 3053 18p .
AU113  1-50* 184L 11p* 194 10p* 35 80p 3055  60p
BC107 11p 187  26p 196 12p* 44 30p 3702 11p* E

107TA 12p 212A 13p* 197 12p* 7 25p 3703 1op*

108  10p 2121 15p* 199 15p* | ORP12 65p 704 13p*
CIL108 6p 2138 12p* 200 38p |TIP29A 4Tp*| 3705 10p* E
BC1088 1ip 214 15p* 338 4p 30A 569'1 3707 12p*

108C 12p 214L 17p*|BFW11 68p 3tA S7p 3819E' 25p* I
DIOOES  |BRIDGES IRESISTORS 1ipeeach L'NEM‘ LIS
50V 3A 13p|100V 1A 24p o
100V 3A 15p|200V 1A 25p |1 ohm - 10m ohm |LM3gg°5NL5°7‘5‘6:: .
200V 3A 18p[400V 1A 26D | ZENERS(400mw) BZX 83 Kiposs 500
400V 3A  21p 3V, 3V3, 5V1, 5V6. TV5,SNT6013ND  1.60* I
Tuvmsrons 9V1, 10V, 12V, 18V, 22V./SNT6013N  1-75*
60V 30V All at 12p*each. |SN76023N 1.75% l
600V 1A 60p TAG 1600 |LED Til209/0-125 0-2”| TBAS0O 1-35%
700V 1A 1:20 BT106 Red 20p 20p [TBASI0S  1-48* l
400V 4A  58p C106D1 Grn 29p 29p | TBA820 1-20°
500V 6;A 125 BT109 Clips for above 1p. |ZNa14 1-35%
Post & Packing 25p per order. VAT please add to total * 12§%, rest 8% l

ORCHARD ELECTRONICS l
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 0DE

Telephone 0491 35529,
. 3 1 7 N 0 0 R 0 B0 B B B B |
Practical Wireless, December 1976



onsisling of
(1) Twin T/table Console

| £199-95 ::

Terma: Dep. £40-00 and 12 monthl,
payments #1560 (Total 2227-20)

% ILLUMINATED P.U. ARMS

% FULL BIZE B.8.R. Turntables

# SEPARATE MAINB 8WITCHES
for L. & R. Turntables

% NEON MAINB INDICATORS
for all three awitchea

v INPUTB (Each with its own
BLIDER Control) for Mic & Tape

% MASTER BASS, TREBLE and
VOLUME CONTROLS

% FADE IN/FADE OUT SLIDER
MIXER Controls for each T/table

TDIM DISCO CONSOLE

0 Incorporating twin BSR MP80 type
turntables and Sonotone or Acos
Cartridges with diamond styll.

7 8eparate Vol. controls for each
turntable.  Also MONITORING
FACILITIES, plus Treble and

Bass Controls. Separate input
Cabinet with Ud,
25-47 (Total 8113-41) Carr. 81-50

for ‘mike’ with vol. control.
Or DEP, $14-95 and
TD2S STEREO VERSION

Blaok Vynide covered 99
18 fortnightly pymts. £ 95

OF ABOVE g
Terms DEPOSIT £20 ‘ I 25 00
and I8 fortnightly Carr, 22:00

payments £6:-71

Rec. Mic.

UD 150 Cardioid
£9-95 extra
with system only

with Pre-Amp and P.U. Cartridges (Total $140-78)
) 100 + 100 watt Power Amplifier.
(3) & (4) Pair 100 Watt Loudspeakers

including 12” Units Console ¢« with lid

40W SYSTEM £99-95. 100W SYSTEM inc. Mic. & W’phones £169-95
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES, Send stamp for Free catalogue.

DISCOA]OR TWIN TURNTABLE POWER CONSOLE  £119-95

Twin Full size BSR turntables. 8onotone or Acos Carr. £2:50
Cartridges with Diamond 8tylil. Facillties as TD1 Comnsole but with
built-in 100 watt Power Amplifier complete with lid. Terms:
Deposit £13-95 and 18 fortnightty pymnts. £8-78 (Total £135-99)

STEREO VERSION £155 carr23

or Deposit £85 and 18 fortnightly pymnts
830 (Tt £174-40%

TITAN 100W BASS BINS £99-95

High qusallty 156 high flux Bass Unlt and J104 Horn
Tweeter {n folded horn type enclosure to provide amazing
level of sound output. List ptice §144 Terms Dep. £14-05
and 18 fortnightly payments #5-47 (Total £118-41) Carr. 3.

FANE HIGH POWER L’SPEAKERS °

Power ratings R.M.8. Cont. 2 YR8 GUARANTEE
*Gauss 14000 Imp 8-15 ohms. CARR FREE.

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)
SPOP 60 15" 60w £25-95 Dep £5-99 & 8 monthly
pymis £2-90 (Total £29-19)
*POP 100 18" 100w £3995 Dep £8-95 & 8 monthly
pymts £4-38 (Total £43-99)

TITAN GROUP/D!SCO SPEAKERS

GUARANTEED List RSC Price
£16:80 £11-95

RSC PHANTOM 50 COMBO AMP. £59'95

Ratlng 50 watis, 3 inputs, 2 vol. controls—Bass, Treble Presence. Carr. £1:50 T12/35 12" 35w

Suitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc, High Flox 12" FOR 5 T12/60A 127 60w  £22-50 81595
50w Speaker. Dep. £7-95 & 8 monthly paymenu £7-48 (Total £67-79). T12/100 12” 100w  £36-00 £24-95
YEARS T15/60 16” 60w  £28:00 £18-99
POWER SLAVE AMPLIFIER 100 WATT T1o/100 36" 100w 64100 $20.98  Impedance
——. X |-
g Suitable for use with DISCO-Consoles. Also for FANE T18/100 18" 100w £47-00 23295 8-15 ohms
ITr_)creasmg 0“2:9’“‘ of lower-powered Amplifiers. %‘E’L ggg;gll:r! PAYMENTS —
erms: Dep 00 and 8 mthly o A
pavmeni o 5.59 (Tatl £36:92) 9:95 |cRESCENDO | gty i s an iy
=¥ 200 Watt (100 + 100W) Model £69-95. carr. €1 | SPEAKERS | Noie Ticioo (Each) fEd0 4 & ui g3ad  fme0p
Model T15/60 (Each) £4-50 & 8 at £2-32 22306
TITAN TA/SOA 50W AMPLIFIER FULL RANGE | Model Tioro  (Back) g500 & 8 ut 3237 ss308
% solid state, 3 sep. controlled inputs plus Master s %gﬂ:} Tlgﬁgﬁ :gz:; :;gg : g :: gg mg
control. Bass & Treble Controls, Vyulde fovered AVA“_ABLE
cab. with corner protectives, List price 280
Terma: Dep. €0 & & menl t CABINETS FOR ABOVE SPKRS
2595 (Total 25602 0 T £49-95 AT ALL Heavs duty. Besutituly finihed ~ FROM LI? 35
in ack V. e wi Vynair fronts protective
TITAN TA/SOA WITH 70W TWIN SPEAKER UNIT BRANCHES | & 0 cces. Various sizes and cut-outs.

L Vynide covered. Fitted protective corner piecea Terma:
Dep. £14-95 & 8 mtbly pymts £10-96 (Total £102-83).

£89.95

TITAN H.F. UNITS |HI-POWER TWEETER

Carr. £2:50
i Response 3KHz-20KHz with 2
TITAN TA50A with 100W TWIN SPEAKER UNIT ‘94,50 mid. Non elect, filter available 66p.
For all purposes inc. Bass Guitar. Termns: Dep. E18:50 & Rating 50 Watt £6-95
8 monthly pymts £11-41 (Total £107-78) Carr. £2:50 Imp 80

FULLY GUARANTEED. Impreg.
and Interlsaved where necessary.

RSC TRANSFORMERS, L.F. CHOKES

MIDGET CLAMPED TYPE 200-260v §0 Hx

‘SOUND TO LITE’

Incorporating 4 pair of Highly Sensl-

260v. 60mA 63v. 2a. n7 AUTO (STEP UP/STEP DOWK) | iiye Horne Frequency range 30 kiiz to | SYSTEM PULSAR

260-0-260v. 60mA 6-3v. 2a. 1.85 | TRANSFORMERS 0-110/120v 200- | 15kHz. Ratlog 70/100 watts. For 8 or | gooniat price £106-95 Dep. £1495 and

8TD. UPRIGHT MOUNTING OR nnor.mno 230-250v. 80w, £2-80; 150w, 25:20; | 159, Or Dep. £5:95 & 8 monthly | ompjete kit . 18 fortnightly

350-0-250v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. 250w #6-37; 500w £0-84. payments £3 38 £27’95 payts. £5:68

300- o?oo‘;‘d 1u3£$A oosv n"ﬂc’r 6:8v. 2520 (Total £32-09). Buper 8L Unlt. 1000 watt (Total £121-69).
la. for Mu 510 Amplifier A OUTPUT TRANSFORMERS . Mapual override buttons, 2

350-0-350v. 100mA 6:3v. 4a. 0-5-6.3v. 3a. #486 | ponioao 5000 or 7000 o 32 £1.12 50 WATT | Iootbanke with 6 bulbs (3 sep. colours) 5 vd.

850-0-350v, 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5-80 o 1o Sapid l F H RNS and 10 yd. leads, fitted plugs. Units sold sep.

425-0-425v. 200mA 6-3v. 4a. C.T. Gv. 3a. $9-85 | FPush Pull 8w EL84 to 3 or 15Q H. 0 ND-TO-LITE UNIT £21.60

200mA 63v. da. 6-3v. 3a. £1000 | $1:68; 12w 6V6 to 3 or 15 (2 42:61; tmp. 8 Range | FAL SOUND-TO-

450.0-450v. 250mA 6-3v. 4a. C.T. 5v. 3a. 310-45 12w 6V6 to 3, 8 or 150 £2-72; ’6Hz to 15 KHz | 3. b

250-0-260v. 70mA 6-3v. 2a. 0-56-6-3v. 2a. 2260 | EL84to3or150Q 1.,:, 2261 ; Ulten Exceptionally 3-WAY SPOT BANK xxc. puns £16.20

350-0-360v. 100mA 6-3v. §-54. 8890 | o llard 510 eto. 8435 sensitive. COMPLETE SYSTEM £55

250-0-350v. 100mA 6:3v. 2a. 6-3v. la. 83-20 Jeasor A et ; Complete with Incl. 3 Bpotbsnikas and bulbs

850-0-350v. B0mA 6-3v. 2a. 0-5-6:3v. 2a. #8-80 | 18w. sect. wound 8L6, KT66 etc. Fane HPX2

90;0:8003 Re00maass YUY CLs e e 8435 | to 3 to 16Q £371; 20w. sect. Crossover JINGLE MACHINES from £3795

TRANSISTOR PACE d EL3, 6L8, KT66 etc. to 3

125, 1a. 4110, 03v, 100 8100, §3v. 21 4110, e U st to 3 £9°95 | ECHO CHAMBERS fr‘?m :;g‘::
-3v. 3a#1-70, 6-3v. 6a. £2-60, 12v. 3a. or 24v. 1-5a. : COLUMN SPEAKERS from of

42:00 0-9-18v. 13a. £2-26. 0-12-26-42v. 2a. 8819 | [ p (HORES 160mA, 7-10H, INTEREST REFUNDED PKRS In CABS

CHARGER TRANSFORMERS 0-9-16v, 1}a. $2:03: GROUP/DISCO § n

2ia. 8298; Su. £238; bu. £2.84. 6a. £31p; | 2000 £1:28: 100ma, 10H, 2000 | ON CREDIT PURCHASES from £11+958

Ba. £3-48. £1-10: 60mA, 10H. 400 Q 4lp. SETTLED IN 3 MONTHS

N B Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:— .
and Access AUDIO HOUSE, HENCONNER LANE, LEBDS; 18.
ew ranChes at YORK % accepted Tel: 0532 577631,

MAIL ORDERS MUST NOT BE SENT TO SHOPS

CARLISLE, DEWSBURY
LIVERPOOL, PRESTON

OPEN ALL DAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Ciosed W.‘? J. Ta'gl125349

All items subject to availabllity.
Prices correct at 29.9.76 E. & O.
EDINBURGH 101 Lothlan Rd.(Cl. Wed.).Tel. 220 0501
GLASGOW 326 Argyle St. (Cl'd Tues.). Tel. 2“ 41568
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.). Tol 56420
LEEDS 5-7 County (Mecca) Areldo, Briggate
021-236 127% (CI.d d 330 CI .\.N W.Sd % I.' 455:262
-236 osed Wed.). uw.on s Wa t. John's op-
CARLISLE 8 English Stvee! (Closed Thyrs.). Tel. 387 MJ"VERPOOL ping Centre Tel: 08 9380 (Cl. Wed.).
COVENTRY 17 Shelton Sq., The Precinct.Tel. 25983 LONDON 238 Edgware Road, W.2. (Cloud Thur-)
DERBY 07 St. Peter's Street. (Closed Wed.), Tel. 41361 Tel. 723 1629
DARLINGTON 19 Northgats (Cl. Wed.). Tel. 68043 MANCHESTER 60A Oldham Strest (Cloud Wod)
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 488058 8 2778
DONCASTER 3 Queensgate, Waterdale Centre. MIDDLESBROUGH 103 Linthorpe Rd. T.I 210586
{Closed Thurs). Tel, 63060 (Closed Wed.)

Practical Wireless, December 1976 l .

TERMS 0.W.0. or 0.0.D. 0.0.D. under 1.
POSTAGE 40p PER OBD!.'E OR A8 QUOTED.
PLEASE SEND STAMP FOR FREE CATALOGUE.

NEWCASTLE UPON TYNE 2¢ Newgate Shopping
Centre, 59 Gralnger St. (Closed Wed.). Tel. 21468
NOTTINGHAM 19/19A Market Stree
PRESTON Closed Thurs.). Tel, 48088
41 Friargate Walk, St. Georges Shoppg Prec. Tel L
SHEFFIELD 13 Exchange Street (Castle Mkt. )
STOCKPORT (Closed Thurs.). Tel. 20716
¢ Little Underbank (Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70878

YORK s cnurch sT. (Gyae) Tel. 34355
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T3LNIS

SINTEL ror KiTs - cMOS — DISPLAYS — MEMORIES — BOOKS — MICROPROCESSORS

Components
from leading
manufacturers only

DATABOOK and DATASHEETS:

New 1976 RCA CMOS and Linear IC Combined Databook
New 1876 RCA ‘Power Transistors, SCR's, Databook
National Semliconductor 7400 serles TTL Databook, ¢. 200 pages
TTL PIn-Out Card Index. Set of cards with pin-outs (ion and bottom

views) of T.1. TTL range and many other T.1. IC's
Intei Memory Deslgn Handbook, c. 280 pages
Intel 8080 Microcomputer Sytlems Users Manual,
Motovola mcMOS Databook (Vol 5 Serle‘l A)c. 500 naqe

6800

(may be photocopies)

Manunl ¢. 650 naaes

M6800 P ng Manual

Natlonal SC/MP Introkit Users Manual

2650 Mlcroprocessor Manual 220 pp .

Intersil IM6100 12 bit CMOS
Natlonal SC/MP 8 bit, Low cost £8-75
Signetics 2650 8 blt, Low cost £6:75

Motorola Booklet Introduclnq Mlcroprocessors B

National SC/MP Programming and Assembly Manual
Natlonal SC/MP Technical Description

DATASHEETS on Mlcroproccuon (usually Xerox
0-75

€. 200 pages.

©8)
RCA CDP1802 8 blt CMOS
Zllag Z80
Motorola MC6800

CMOS From the top manufacturess,

CD4000 0-16 | CD4028 0-89 | CD4053
CD4001  6-16 | CD4023  1-16 | CD4054
CD4002 9-16 | CD4030 056 | cD40SS
CD4006 1-22| CD4031 224 | CD4056
CD4007 8-17 | CD4032 1-11 | CD4057
CD4008 0-95| CD4033 145 | cD4059
CD4009  0-56 | CD4034 198 | CD4060
CD4010  0-56 | CD4035 1-22 | G062
CD4011  0-17 | CD. 3-18 | Ep4oes
CD4012  0-17 | CD4C37  9-99 | &D4o0s
CD4013  8-58 | CD4038 1-22| Epgcer
CD404  1-05 | CD4039 3-09 | ©

CD4015  1-05 | CD4040 {-11 | SD4068
CD4016  0-55 | CD4041 -7 | SD4069
CD4017 0-99 | CD4os2 0-87 | SD4070
04018 099 | CD4043 1.05 | SD4071
CD4019  0-5¢ | CD4044 o-97 | CD4072
cb 116 | CD4045 1-45 | CD4073
cD 1-05 | CD4046 1-39 | CD407S5
CD4022 1-00 | CD4047 0-34 CD4076
CD4023 017 | CD4048 0-5§ | CD4077
CD4024  0-81 | CD4040 0-55 | CD4078
CD4025 6-17 | CD4050 0-55 | CD4081
CD4028 1-79 | CD4051 0-87 | CD4082
CD4027 05! 4052 097 | CD4085

S | CD-
FAST SERVICE. We guarantee that

malnly RCA and MOTOROLA

097 | CD4086 0-74 | CLOCK

1-20 | CD4089 1-61 | CHIPS
4-37/CD4093 0-89 | AYS51202 289
1-37 | CD4094 1-94  AY51224 350
27.;2 ggm :.09 MKS50253 560
4:96 | -09

116 cbeoor 3-87 | ELAT,

9-07 | CD4099 1-90 )
Uit cosee 129 I 10
2:1 CD4510 141 ‘ :

0.22| ER451 1:62 | VEROCASES
022 CD4514 285 | 7514104 2:64
0.6 CD4s5i5 325 751411D  3.04
0.29 | CD4516 141 | 7512374  1.72
0.22 | CD4518 130 | 7512380 215
0.22 | CD4s20 1:30

0-22 | CD4527 1-64 | SUNORY
16| CD4s32 150 | CASED 196
0-80 834555 094

0-22 | CD4556 0-94

0-22 | MC14528 1-18 §3.Ls°"‘°°"
0-22 | MC14553 5-24 | 190 0-50
074 | 1M6508 805 1000 400

Telephone Orders for goods In stock,

recelved by 4.15 Mon-Fri, will be despatched the same day. Private customers
use Access or Barclaycard (min. tel. order £5). Official orders no min.

PO BOX TSF,
T.l 0365 4979

SINTEL ¢

PW 'EASYBUILD' CAR CLOCK KIT, Oct '76
Everything included except battery—IN STOCK NOW

order as:
‘ e 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 circuitry 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:

“AUTO-MODULE-KIT" £16-45

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 experienced constructors.
Sorry, we cannot answer technical queries or supply data other than from our
data selection.

IM6100CCDL
80B0A (2uS) .
6800. . .....

£5800
£43-65
£33-87
£18-75
£27-00

MEMORY IC'
Intel 2102A-6 (new version of 2102-2).

16 pin IC, TTL compatible.

Single +5V supply, 650nsec., 1024 x 1 bt Slailc NMOS 335
Intel 2112-2 650nsec. 256 x 4 bit Static NMOS R £4-76
Intersil IM6508C CMOS 1024 x 1 bit Static RAM ........ £8:05

Add 8% VAT + 25p p&kp on all orders. Phone orders
see '‘Fast service'' for details. Export orders welcome,
but you must contac! us first for special order furm and
postage rates. OFFICIAL ORDERS WELCOM

Test HEquipment

Multimeters

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.

L x § ¢ X R ¢ B B B N ;N § § ]
I Please send me details of all your test equipment.

J vame

0 sporess

L--------

636

Eagle International. Precision Centre, Heather Park Drive,
Wembley HAQ 1SU Tel: (01)-902 8832

AUDIO MODULES

AMPLIFIERS 5w RMS £3-15 ISW C" Miniature Irons £3
I0W RMS £3-50 25W RMS £4-60 ISW “CCN" Low Leakage

35W RMS £7-70 125W RMS £17-40 Irons £3-45
PRE-AMPLIFIERS 18V *'G"* Miniature Irons £3-25
Microphone £2-75 25W '*X25” Low lLeakage

Stereo for 5/10W £7-50 frons £2-90
Stereo for 25W. PB Selector £15-35 “*SKI[' Soldering Kits £4-40
STEREO FM TUNER “MLX™ 12V Kits £4-10
Decoder, PB Selector £22-70 Elements "'C" £1- 50 “CCN' £1-85
POWER SUPPLY 1ow £1-50, UG EL- “X25" £1-60
25W £3-55 Bits. 3/32” IIB” 3/|6” each £0-50
TRANSFORMERS [(0W £21-95, (N.B. state type of iron)

25W £3- “*ST3" Stands—Tfor all models £1-45

5
EARPHONES/HEADPHONES

INTERCOMS 2 station
MICROPHONES Dynamic £2-15

SPEAKERS 75mm dia. 8Q £1-00 (Pistol grip with trigger £7-75
TAPE HEAD control. Spotlight)
DEMAGNETISERS £3:65 WELLER Dual Heat Gun Kits
TEST CASSETTES £2-30 £10-55

CJLLTD.P.O.BOX 34, CANTERBURY.CT11YT
LL PRICES INCLUDE P& P AND V.AT

A

SOLDERING IRONS (ANTEX)

SOLDER in handy dispenser £0-45
DE-SOLDERING BRAID £0-97
WIRE STRIPPERS‘CUTTE‘RS

0 -85
WELLER Dual Heat Solder Gun

Stethoscope £1-35
Stereo £4-15
£6-75

|
|
|
|
i
=

TAN

OVER2,000 ELECTRONIC COMPONENTS INA

Please send me
the 100 page
Tandy catalogue

Name _

I Address.

. PW4
I Tandy Corporation (Branch UK), Bilston Road.

2 . Wednesbury, W. Midlands WSI0 7JN.
Nationwide supermarket of sound! L — g
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| TECHNOLOGICAL

00000 [RECISION PRODUC

cBM range of Qualit TEXAS
SRTMID g s-aign The ZY CON W‘Elef,mﬁ,-cQ Wa,fhes P an s, ao e, Mo

or 8-diglt+2 Exp.
tion key + 15 sets parenthises. v, x,
L.C.D. L.E.D.

@ Fuli trig and log
otc, Battery saver-display & auto cut-off.
functionsl@i5ejroct ONLY (R) £15-80. Recharger kit £7-95,

(R) £15-90

I'-(Iécg Constant dlspl K aFont

.C.D. Constant dlsplay ; 8-Functs. Shows Hrs, Mins

mory pli“l' Shows Hrs, Mins & Secs Mih 4 Dato, dovr SRSA Illus.—As
@ Store reca pulsating . Chrome calendar, Beautifully above but with

Independent
memorles, Linear
repression, Mean.
Varlance. Standard
deviation, Permu-

@® Sign change
@ Algebralc logic.

£10-90*

finlshed with S/steel back
& FREE Leatherette

Strap. £19-95
Gold Plate £22-98

finish with Stalnless
Steel back and FREE
Adjustable S/Steel

bracelet, £24-50

4148R-—|0-d|a|!l,2oxponontl, Fuli log

and tig functions. X, Reciprocal, 7, | R3dg €20 S - KEDS A fantastic 6-Functions— mombar genaration
X root of Y. Polar rectangular co- Constantly shows hrs, mins T window display shows _ QLT CRE T
ordinates. 2-store memory. Recharge- § ¢'pyigating secs. Press . Mins, Secs, Mth & versions and their
eble, Mean and Standard deviation. command button for mth y of F FeucCiD QK] Gl
(R) £26:90 & dats, press again for q A.\uto hoﬂ“:';az‘;'?u“" able.

SRA190R. 10.diglt, 2 Exp. 90 function § 1o aternate hr & mins 10 =, [V Calandar. Case in ‘ (R) £47-90

Heavy Rhodium'on Brass

+ S/steel back, FREN SR58—100 ;}.p
matching S/steel %? Iralrtnrglhpo.
adjustable bracels! o 10 Independent

£29°95 Gold memorles, all log,

re-programmed, metric conversions. 3 mth & date every 2 secs,

xtra functions to the 4148R:—Perms § resets to time. 4 yr cal.
and combinations. Gamma. Polsson and § 'Nite Lite’ £37- 90
Blnomial distributions, factorlal, com- a
plea numbers, hyperbolic functions, § Gold Plate £42-40.

linear regression and Integration of Y= | FREE matching bracelets |-

Ith b < trig and etatistical
g (R) £36-90 viélt.c::a‘:h 3 ":ED",‘P‘L%S 1 the W p— functions. Can be
SR1800_simitar to the 4148R. Gree U.S.A. MODULE on ay of the Wee programmed for

In Letters| Shows Mrs,
Mins, Secs, Date, Mth & mathemstics,

n
dleplay. Battery operated. £2°.got Continuous hrs, mins &
Date, Day of Week, Auto £ engineering,

pulsating secs. Press

0| nd button for mth

SINCLAIR S 0. Frows soain for e e statistical,
CAMBRIDGE —r— ssce readout. Setting for s trented = G C
SCIENTIFIC altornating hrs & mins to ! watches at thls price. pevioatel
S-digit ® 2Exp @ ‘xmo‘_'ﬂ:':r:":?f pocs. Accurate to within a few £57-90 (R)
C4CEkey ® sin @ ealardar 'Nlt:-l'lte secs a yoar. Finished In SR32—224 programme steps. 20 Inde-
¢os @ tan @ arcsin FREE ma'tchlnq SIS‘taol Satin Stalnless Steel with 7 pendent memories. 9 level parenthesls.
@ arccos and tan bracelet FREE matching Steel . Cerd programmable, Supplled with
@ reclprocal ® Eto £39-95 bracelet. Trimestwatch In the world. 20 blank magnetlc cards and programme
the X @ natural log Heavy Goid Plate on S/Steel £37-50 ONLY Gold Plate £40°50 manual. FREE any one of the following

-pra-programme _manuals: 1. Statistics,
2. Electrical Engineering. 3. Math-
ematics. 4. Finance. Each worth £25.

@ antilog ® memory
+ @ memory — X
@ memory exchange

with matching G.P. Bracelet £44 95,
All come In FREE Presentation Box.
All Zycon watches carry our ‘iNO QUIBBLE' 1 Year Guaranteel

@ memory cancel .

@ EE exponent 4525—8-diglt, 2 Exp. 100 . £199-00
@ change notation step programmable. Nov us

@® PLUS a degree R.P.N. Full log, & trlg NEw,

H functions, XY Exchange,
ONLY £10-90 exponent key, change
OXFORD 300— . sign, memory, 4 roll stack, |
Larger verslon of above. £12-90 skip, delete, accessibl
additlonal programmes

NEW 4640. 10-digit, 2 Exponent' 54
functions. RPN 4-level Roll Stack. 3, fully
addressable memories. Logs Trigs,

Stet 4 Metric Conve- () £42-90

slons etc.

radlan swlitch.

The ldeal Ladies
Xmas Present!
An elegant 6-function

within the 100 step. 800—Same but
. atth which shows
A Z Y C O N (R) £34-90 Algebra 1C (R) £47‘ 10 Hr:, Mln:, Secs, M:;\,
EXCLUSI VE ] ;o|so AI\II trig %I:;'gs;'. 4515—100-step proaramrr&anl)e v£93rl1 D;-o | Date, DnytlhIShe;" Iovc:
. -jevel paren. 8-dig o s plece o
A A 2 exp. Algebraic loglec. On* mlnldurlupd oleec-
L RM WATCH Full address loglc. Deg 6018—Metric £15-90 < tronic wizardry! In
JUST ARRIVED and — rad. Rect/Polar co-ords $020—Financler. £15-90* GOLD PLATE with
only avaliable trom ’,— i (R) £29-60 o §028—Rechargeable. Financier 100-step matching flexible,
st Y 5 o gl Mok () €34 90 < s e
gital Alarm Watc 4525 Incl.

shows Hrs, Mins, )’:;,',PI ‘:(",thdeeg?z& s:z; (R) £22-908 s030—Statisticlan. £15-90* Chrome Bezel and
Secs, Mth, Date & 4510—8-digits. 3 tevel stach. All trig and Stalnless Steel Bracelet,
Dayl 5 Min advance log functions. 4/ . 7. Reclprocal. $035—100-step programmable Statisti- e ONLY £39:95
bleep as a gentle Memory etc. £12-90* clan. Rechargeable. (R) £34-90 o™ S/Steel £39-9

reminder then

RULSATING BLEEP CASIO

or ecs unless

e el 1 ... SASIO ¥ DECIMO DIGITAL CLOCK/RADIO
bleon s Mins lsler NIy £08.-90 | stops, 1 momoras. Conaitional jmos | £33-95 OU7 VL. £1 50, LARGE DIGITAL READOUT
BT AM/PM  +£1-50 Ins & Pap || Sub-routine fractions. & + 2 exp. All Thig 1s the most unlaue clock/radio tn the
feature. Simple to logs & trigs. £49-95 — country today having a soft 11" high orange-

glow digital readout which Is completalx
slient and non-pulsating. In a beautlful tea
style cabinet with up-to-date VHF/MW radlo.
You can awake to soft music or alarm—and
If you want up to 10 minutes more—just press
the 'Drowse’ button. Automatic 80 minute
“sleep’ button In case you drop off while the radlo's on.

ORDER FORM =~

PHONE CALLS AND PERSONAL CALLERS WELCOM NS to
THURS BETWEEN 2 & 5 p.m. 01.58 4755. SUNDAYS 10 am, to1p.m.
To: BARCLAY ELECTRONICS Dept. 11PW,

1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11

set. Alarm-set check. Single command FX20 (illus) logs,
button for all time functions. NO MORE R trigs etc. £45-65*
PARKING FINES and NEVER MISS
APPOINTMENTS! Solid Stainless § FX15. As above but
Steel throughout with matching bracelet. [§ larger and including
—— a larger display.
TWO, YES TWO SOLAR l'key.ﬂke{-
WATCHES JUST INI ONE 1S J Reclprocal key.
EXCLUSIVE TO US: From £110 + § £13-95*
£350 Ins &DP&P. RING US NOW FX 101. De Luxe
FORIFULLIDEMAILS] model with simliar

ROC KW functions to the
ELL FX215 bu(18-i|'0.|:5

44RD. s.qigit +2-exp. 10+9° fo

or 5-diglt & 2 Exp. 100~%°. £23-50*

Green display. FX19. Full Scl plus
Store. Simllar to fractions, dag rad,

1
1

PIOBSO BONT M. ...eeueiriuaieriuisirseansiesrs e ers s a s e s

;h:tear Ileu gl&egralcéri\em,ga?.
actorial ev, 6- , . dant | h i
t al 1 / y order total
£18-90* Fxtez. 10-dlgy £19-95* with/without malns
verslon o EETTE O R value £ | 55p to all It t er p, & p.
64RD. 12-digit or ALS. 8.diglt fraction calc. £43-95* value £ Please add 55p to all ltems to cover p. & p
8-diglt+2 Exp.

AL10. 10-digit fraction calc. £15.95%

orlgrad: ALL ITEMS CARRY A
£23-90* FULL YEARS GUARANTEE

B81R Green display. 8-diglts. All trig *=Free B.S.i. approved adaptor.

R)=Free recharger.
nd log functlons.  (R) £22-05 ALL PRICES INCLUDE VAT

Additional to 44RD:
Polar rec., co-
ordinates, log, rad

ADDRESS -..ovooveee s eneeeeees et A

PHONE BARCLAYCARD OR
ACCESS ORDERS.

-—————————-_—————‘
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High quality audio

NAAA
NEW.

* STEREQ FM TUNER

FittedwithPhase Lock-loop Decoder

Used with your existing audlo equipment or with the BI-KITS
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be
used If no suitable supply is available, together with the Trans-
former T461.

The S450 is supplied fully built, tested and aligned.
The unit iseasily in stalled using the simple
Instructions supplied,

) v FET Input Stage Typical Specification:
s v VARI-CAP diode tuning  Sensitivity 3u volts
OUR PRICE ONLY 5 Y Switched AFC Stereo separation 30db
v Multi turn pre-sets Supply required 20-30v
5 v LED Stereo Indicator at 90 Ma max.
[
The 450 Tuner provides Instant programme selection at the touch STEREO
of a button ensuring accurate tuning of & pre-sefected stations, any P
of which may be altered as often as you choose, by simply changing RE-AMPL'F'ER
the settings of the pre-set controls.

Frequency R
onx-mu"'c.. esponse + 1dB
A top quality stereo Sensitivity of Inputs :

pre-ampfifier and tone "To.')'-’('o»:;’."' J00mV - into
control unit. The six 2. Radio Tuner 1eemy into
push-button selector Klonme

3 MW oﬂm

. A . Ma U,

switch provides a S0k opma Ut 3MV into

choice of Inputs  P-U- Input equalises to R1IAA
p

together with two oKy, orrum 198 from 20H to
Hz. Supply 20-
really effective filters glmonnlonl—yalma:x:;f:#:'

for high and low fre-

mm.
quencies, plus tape output. £]3 50 pdp
MK&0 AUDIO KIT: " 2

Comprising: 2x AL60's 1 x SPM80, 1 x BT,
L b M80,
e Al S e, e il
el .
TEAK 60 AUDIO KIT; PRICE £21-55

Comprising : Teak veneered cabine
: t size 163”7 x 113" x 33~

:,Igznlsfgg;n‘cha{ssl'(, heatsink and front panel blacker pllzlls za'ckdp’;;’elpaa’/i‘; LMIU“
@ Max Heat Sink temp. 90C. @ Frequency response 20Hz. 22 °7C. KIT PRICE £4°20 plus 620 postage. o

.Dls.tor:‘ion better Hli,an 0-‘I.at ‘Iksz. ISuplply voltage 15- AR ——————————
50v. @ Thermal Feed k. @Latest p ts.

.vLoad—t'i'.l,;, o:e‘lso:\cms. .asr:naletsoo:oi:‘e 'r::ieomgol:i;. GOMPLETE

@ Overall size 63mm. 13mm. Aunlo cHAss's

Especially designed to a strict specification. Only the
finest components have been used and the latest solid-
state circuitry incorporated in this powerful little amplifier

which should satisfy the most
critical A.F. enthusiast.
ONLY a

Stabilised Power Supply Type SPM80 1+ 7 WATTS RS,

Th
SPMBO0 is especiaily designed to power 2 of the AL60 -m?fé@?r".?pﬁfy’f‘%’.'.ﬁ'

A100. 1 front panel and knobs. 1
7, stereo headphone sochets plus
Plus 62p postage,

a complete stereo pre-amplifler, power ampllfiers

., with onl
Amplifiers, up to 15 watts (r.m.s.) per channel simul- ;~'" produce a high quality aud?oyt::ﬂ:ﬂ(l’t‘;l:l: ?;ralf?"“'ormer or overwind
taneously. With the addition of the Mains Transformer s']mf."t;' |r:1'3t2|?u::,';y,§,°e’";"c pick-up, stereo tuner.e-':e'r:; t:(‘;:edre.:ko :tg'
BMT80, the unit wiil provide outputs of up to 1-5A at 35V. I8 supplled with full Tnstructions. bos foaly first clase results, this unit
Size: 63mm, 105mm, 30mm. Incorporating short circult 1‘:.'5&"‘.’.1";',‘22‘&'3“..‘"?. unlversal mounting be:::eick:g':;'ll:'oallr!“tosw?:'
protection. allble, ldalfor the esimmar o e agrong CoTmiiction o th cabine:
ruc
INPUT VOLTAGE 33-40V. A.C. i &eg?;mg?ce with a minimum of Installation dlﬁICUltyo;::nogijl:,':!e:lgt

OUTPUT CURRENT  10mA-15 amps TRANSFORMER £245 piug 620 p 4

OVERLEAD CURRENT 1-7 amps approx. TEAK € . £]5 75
DIMENSIONS 105mm x 63mm x 30mm ASE £3-65 sius s20p 4 5. C PO
TRANSFORMER BMT80 £260 + 62p. postage

OUTPUT VOLTAGE 33V. D.C. Nominal £3.nn
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NOW BI-PAK

BRINGS

The ALSO
35" power Amp!

ONLY

6-95

+ 8% VAT

A High Fidelity Power Amplifier with a maxi-
mum Power Output of 35 watt R.M.S,,
which has a maximum operating voltage
of 60v. A MUST for all HI-FI users.

Maximum supply voltage
Power output for 2% THD
Harmonic distortion

Load impedance

Input impedance
Frequency response +3dB
Sensitivity for 25 watts O/P
Max. Heat sink temperature
Dimensions

Mounting

Fuse requirements

MPA
30

Enjoy the quality of a magnetic cartridge with your existing
ceramic equipment using the new Bi-Pak M.P.A. 30 which is a
high quality pre-amplifier enabling magnetic cartridges tobe used
where facilities exist for the use of ceramic cartridges only.

Used in conjunction are 4 low noise, £z 65

high galn siticon transistors. It is pro-

vided with astandard DIN input socket

for ease of connection. Supplied with
POSTAGE &

PACKING

full, easy-to-follow instructions.
Postage & Packing add 25p uniess other-
wise shown. Add extra for alrmall. Min. £1-00

¥ 7L20-30

YOU—

15-60v

35 watts R.M.S.
0:1%

3-8-16 ohm
50K ohm
20Hz-40KHz
280mV R.M.S.
90°C

102mm x 64mm x 15mm e
2, 4BA fixing holes tn heat sink i |
1-5A

AND for those who need more

P-O-W-E-R

i

Disco Units, P.A.

Hi-Fi, Sound reinforcement systems

SPECIFICATION:
Output Power:
Continuous
Operating voltage: 50-8C

Loads: 4-16 ohms
Frequency response:
20kHz Measured at 100 walts

Sensitlvity for 100 watts output

at 1kHz: 450mV
Input impedance: 33K ohms

ONLY EI

Practical WzreIess, December 1976

e POWER AMP N
Specially designed for use in—

125 watt RMS

25Hz-

The AL20 and AL30 units are similar In thelr
appearance and Iin their general speclification.
Howaever, careful selection of the plastie
power davices has resulted in a range of
output powers from 5 to 10 watts R.M.S.
The versatility of thelr design makes them
ideal for use in record players, tape
recorders, stereo ampliflers and cassette and
cartridge tnpm players In the home. Harmonic
Distortion Po = 3 watts f <~ 0-25% Load
Impedance 8-16 ohm
Frequency response + 3dB Po = 2 walls 50Hz-25KHz
Sensitivity for Rated OiP--Vs = 25v. RL = 80 ohm
f=1KHz 75mV. RMS. Size : 75mm x 63mm x 25mm.

£ §5¢+ £2.95

NEW PA12 Stereo Pre-Amplifier
compietely redesigned for use with
AL20-30 Amplifier Modules. Fea-
tures include on/off volume. Balance,
Bass and Treble controls. Complete
with tape output.
SyStemS high power ang:ney Response 20Hz-20KHz
2 Bass and Treble range+12dB
Input Impedance 1{ meg ochm
inpuf Sensitivity 300mV
Supply requirements 24V. SmA
. Size 152mm x 84mm x 3Imm
Total harmonic distortion
50 watts into 4 ohms: 0-1%
50 watts into 8 ochms: 0-06%
S/N ratio: better than 80dBs
Damping factor, 8 ohms: 65
Semiconductor complement: 13
transistors 5 diodes
Overall size: Heatsink width

Power supply for AL20-30, PA12,

S$450 etc. Input veoltage 15-20v A.C. Output
voltage 22-30v D.C. Qutput Current 800 mA

PS]Z CE TR LAl 7 5 )1)

Transformer T538 £2.30

190mm, length 205mm, height
40mm

595 snuir

P.O. BOX 6 WARE HERTS

COHPONENT SHOP: 18 BALDOCK STREET, WARE. TEL: 61593
639




ESSENTIAL BOOKS FOR RADIO AMATEURS

JUST PUBLISHED
RSGB AMATEUR RADIO CALL
BOOK 1977

Incorporates all new callsigns and amendments notlfled
between August 1975 and August 1976.

Afso Includes valuable operating data such as band plans,
beacons, prefix list, ITU zone list, beam headings and QSL
Bureau sub-managers, and lists of clubs and groups.

176 pages Price £2 10 post paid

A GUIDE TO AMATEUR RADIO

by Pat Hawker, G3VA

Extenslvely revised and enlarged, this latest edition reflects
current interest In ssb, vhf, transistor and valve equipment, and
Class A and Class B licences.

It describes how licences are obtained and provides guidance
on home-bullt and factory-made equipment.

112 pages, full illustrated Price £1:17 post pald

RADIO AMATEUR'S EXAMINATION
REVISION NOTES
by G. L. Benbow, G3HB
A pocket-size book containing facts and figures covering the

AMATEUR RADIO TECHNIQUES
by Pat Hawker, G3IVA

Basically an ideas and source book, this ever-popular work
brings together a large selection of new circults and devices
and many constructional and fault-finding hints.

In this latest edition some 50 pages of new material have

been included and other sections have been revised and

examination syliabus.
expanded.

Invaluable for reference and revision,

62 pages Price 53p post paid 304 pages Price £2:57 inc. p. & p. Over 700 diagrams

These are just a few of a complete range of technical publications, log books and maps for the radio
amateur. Send a iarge stamped self-addressed envelope for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby : write to the membership section and ask for full detalils.

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET, LONDON., WCIN 2AE. TEL: 01-837 8688

4 s ATION 'NTERCO M SOUTHERN VALVE COMPANY LOW POWER BATTERY CLOCK KIT
- P.D. Box 144, Barnet, Herts. Tel: 01-440 8641 CRYSTAL CONTROLLED
"QUALITY" Valves—30 day guarantee. ALL * LIQUID XTAL
NEWA& BOXED VALVES (inci. tax)—many makes. DISPLAY
Radlo Socleties, trade etc. welcome. * 12 MONTH
Az31 Sp | PCCBS  d4p | Pydol iy r A Ue
DY84/7 38p PCC88 82p UBF8Y i
DYB02  42p | PCC8Y  50p | UCCSs  48p . "%NULF;GHTI CELLS |
EB9L 18p | PCC18Y  53p | UCH4z 72p O S MINUTES
FKCC81  35p | PCFs0  40p || UCHBI  4%p R Si‘iONDS
ECC8?2 5 | PCrB2  80p | UCLN2  42p i
ECC83  34p | PCFB8  58p | UCL83  58p . FEZ RE
ECC85  40p | PCF200 85p | UF41  68p SIZE L.10CM
sSolve your communica- ECCB8  48p | PCF801 50p | UF88 4% H.6.5CM D.5CM
tion problems with this ECH42  72p | PCFR02 86p | UL4l 72p MODEL 301 £29 95 Inc. VAT & P, & P.
;-gu;uon Tnnlmtor ln?rcon;lsystt;l‘n (ldm;sur |.n;ll ECHS1 36p PCF805 £1-25 UL84 44p
ubs), in robust plastic cabinets for desk or wal ECHS3 82; PCF806 50, UYSs 35,
m%untlng. Caultsilk/lmenufl;ox{;l mm; to sublsand KECHS84 52; PCFR08 £1 12’ U2 72; FLUORESCENT DISPLAY
Bubs to Master. Ideally sultable for Business, Sur- ECL80 52, PCH200 77 U26 85
gery, Bchools, Hospitals and Office. Operates ECLS? 473 PCL82 37; U191 70; ALARM CLOCK KIT
on one 9V battery. On/off switch. Volume control ECLS3 88p PCL83 50p 6/30L2 ]
Complete with 3 connecting wires each 66it. and ECLS86 50p PCL84 47 6BW7 88p * LARGE BRIGHT
other accessorles. P. & P. 85p. EF80 30p L85 82p 6F23 70p (‘Q\fEErLDIS%LAV - =
EF85 37p PCL805 8F28 88p - ARM AN ==
MAINS INTERCOM NEW MODEL EFg6  52p | PCL8S = 50p | 6V6 a7 SNOOZE — 10:59
No batteries—no wires, Just plug in the mains EF89 33p PCL200 $1-30 8L6 (near 90p * AM./PM. —
for instant two-way, loud and clear communication. EF183 87p | PD500 2225 | equlv KT66) INDICATION = rmonra
On off switch and volume enntrol. Price £31-49 EF184 37p | PFL200 73p 20L1 80p * AUTOMATIC =
perpair Pt T ASp. EH90 56p | PL38 82p | 20P4 85p glg&#ggfss S
A c EL34 83p PL81 50p 30C1 40p
NEW! AMERICAN TYPE CRADLE, EL{  88p | PL8IA  B4p | 30C15  78p MDDEL 304 £15 95 Inc. VAT & P. & P.
E P 0 N E A M P LI F l E R EL84 35p PL82 38p 30C17 80p
TEL EL50% PL83 46p 30C18 2125 MODEL 311
- ; e GBI En. B0 || By, B ALSO AVAILABLE LED VERSION IN TEAK CASE
1 EYR6/7 38p | PL504S 0P | 3oFLzy 97 £14:95 Inc. VAT 4 P. & P.
NLY £240/1 53p PL508" 83p 30L1 40p .
1 2 . 95 1280 35p PL509 £1-80 30L15 78p INTRODUCTORY OFFER—MK 50253 12.24H
G (%68}; gOp PL519 ggg 30L}7 ;2p ALARM CLOCK CHIP—£3 95 Inc. VAT & P. & P.
VAT £1-04 Y001 0p | PL8O2 52 S0P12 5p THE BRAND NEW_MK 50361/2 12.24H RADIO
G730 45p | PY33 52p | 30P19 70p . VA &P,
PC8 6o | PYmlis  dlp | 30PLL g0 CLOCHICHIRIEs. TS Ine VAT ATE Iy
P 3p | PY8S p | 30PL13 D ITH
Latest trausistorised Telephoue Awplifier with PCYT  40p | PYS00 | o0 | 30BLM  8bp e L (;‘:g‘es:ks"”" ANOI£VOUCHERMWIT
detached plug-in speaker. Placing the receiver on PCBO0 48p PYDOOA 30PL15  8bp 3
to the cradle activates a switch for Immediate PCCB4 40p PY&0D 41p 30P4MR  90p CHEQUES AND POSTAL ORDERS PAYABLE TO
two-way conversation without holding the handset.
Many people can llsten at a time. Increase eficlency We offer return of post service. Post free over
in office, shop, workshop. Perfect for “‘conference’’ £10-00. Postage: 1st valve 9p, extra valves 6p,
calls: leaves the user's hands free to make notes, Max. 58p. Most types avallable. send sae for /ists.
consult files, No Iogg S;:Mng. hsnve? tlmeDrrlu: Discount Prices. All prices subject to alteration
long-distance calls. On/Off switch, volume. Direc without notice due to market fluctuations etc.
tape recording model at £13-85 + VAT €112 Trade: Representative calls certain areas. ELECTRONIC SYSTEMS 10
P. & P. 70p, 10-day price refund guarantee, TelleDhon; enquiries welcomed, sae w/{hoen.
WEST LONDON DIRECT SUPPLIES PW12 quirles PLEASEI. C.W.0, ONLY. No C.0.D. ¥
160 KENSINGTON HIGH STREET, LONDON, W8 Export enquirles welcomed. VAT involces on 645-647 HIGH ROAD SEYEN KINGS
5 request, Mail order only. (LARGE valves 2p extra). ESSEX 1GI 8RA Tele: 01-599 3041/2

640 Practical Wireless, December (976



RETURN OF POST MAIL-ORDER' SERVICE

100 watt VALVE MIXER
CHASSIS AMPLIFIER

[RCS 100

R.CS.

Pour inputs. Four way mixing, master volume, trebie and
bass controls. Suits all speakers, This professional qnality
smplifier chassis is suitable lor all groups, disco, P.A., where
bigh quality power is required. 5 speaker outputs. A/C mains
operated. Slave output, Produced by demand lor a gnality

alve plifier. Send for details
b o Price ‘85 carr, £2-50

Baitable carrying cabinet £14.

BAKER MA]OR 12" £10.35
Post 60p

30-14,500 c/s, 12in. double
cone, wooler and*twester cone
together with & BAKER
ceramic magnet assembly
having a flux demsity of
14,000 gauss and s total flax
of 145,000 Maxwells. Bass
resonance 40 c/s rated 25
watts. NOTE: 8 or 8 or
15 obms must be stated.

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle
sod iastructions.

Please state 3 or 8 or 15 ohms. Post 50p

ANOTHER R.S.C. BARGAIN !
ELAC 9 + Sin. HI-Fi SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

Price ‘3 . 25 Post 40p
—_ 8" ELAC

HI-FI SPEAKER

Dual cone plasticised roll sur-
! round. Large ceramic magnet.
4 50-16,000 cps. Bass resonance

gg e];:; 8 ohm impedance.
walts.
10in round £4-95. Post40p £3-95

TEAK VENEER HI-FI SPEAKER CABINETS

MODEL “A", 20 x 13 x 18in,
,o‘:rig!‘x"lnl: or £1,50 Post
8 in. speaker 78p

MODEL “C”, 30 x 20 x 18in,
Beflex cabinet will accept 1-12in,
bass unit, 1-5in. mid range, 1-3in.
tweeter. Teak finish. Groond
front ‘2' 3

LOUDSPEAKER CABINET
WADDING 18in. wide, 20p It.

GOODMANS CONE TWEETER

8yin. dism, 18,000 C.P.5. 25 WATTS 802
8 Inch wooter 15 watts £6-75. £3 25

BARGAIN 4 CHAKNEL TRAN-
SISTOR MONO MIXER., Add
mugical highlights and sound
effects to recordings. Will mix
Microphone, records, tape and
:\'uulr 'Itltlpl«:plntlu l?mtroll into
ngle oulpu vo!

e £5-20

STEREO leOl OF ABOVE £6-85,

BARGAIN 3 WATT AMPLIFIER. 4 Transistor ‘3 95
Push-Pull Ready built with volume, treble and
bass controls, 18 volt battery operated. Mains Supply £2-95.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
saitable for cassettes, and all sizes of
tape reels. A.C. mains 200/240V.

Leaflet 8.A.E. ‘3 . 95 P:‘;; EL

BAKER SPEAKERS )
“BIG SOUND”

Robustly constructed to stand up to

long periods of electronic power.
As used by leading groups.
Useful response 30-13,000 cps.
Bass resonance 55 cps.
GROUP 25" 9
12in 30 watt
3, 8 or 16 obms,

Post 50p
GROUP “35’ £ I 0. 0
12in 40 watt

8 or 15 ohms

Post 50p
crove “so/12  £14-50
12in 60 watt protessional
wodel. 8 ohms or 15 ohms. Post 80p

With aluminium pressnce dome.

GROUP “‘50/15” £ I 9.50

8 or 15 ohms,

" QUALITY

15in 75 watt
post 80p

BAKER 150 WATT

TRANSISTOR

MleR/AMPLlHER
lfler using ad d circuit design, Ideal

lor disco, groups, P.A. or musical instraments. 4 inpnts

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS

for Disco or PA all fitted with carrying handles and corners.
SAE For leallet

Black finish, Other cabinets in stock.

50
WATT
R.M.S.
£43

Carr. £3

70
WATT
R.M.S.

£46

Carr. £3

100
WATT
R.M.S.

£59

Carr. 24

1x 157+ 1x 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 loudspeaker,
its remarkable low cone
resonance  ensures  clear
reproduction of the deepest
bass. Fitted with a specisl
copper drive and concentric
tweeter cone resuiting in full

o e B b B o el T Sl el
wukun l w 16 ohm, Slave output, A/C mains. Gwmtud upper “‘i:m.. n the
Latest 50 watt Mode! £49 Carr.  BMEEOINECY | 500 sunes
£68 ry fiin wangl

100 WATT DISCO AMPLIFIER CHASSIS 9 or 15 ohms modole:
MADE BY JENNINGS MUSICAL INSTRUMENTS r
Har s oo £16°30
B.S.R. SINGLE PLAYER DECK

3 spend. Plays all size records. Stereo Cartridge. £ | 5.50 AU D ITORI U M
Cueing Device. Post 75p |2in 35 watts
QUAUTY LOUDSPEAKER A tull range reproducer for
ENCLOSURE high power, Electric Guitars,

Teak venoered 1in thick wood cabinet.
Sixs 184in x 184in x 8jin. Weight
231b. This oabinet features a wide
mesh Silver Grill covering a separate
compartment for monnting Tweeters
or Mid-Range Horn, The fully sesled
bass compartment is ont out for
84in Woofer. £7-50. Carr. 85p. Rosewood Version £8-50.
Carr. 85p. Baffle could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY

warer HEATING ELEMENTS
OFFERING 1001 USES lor every type of heating and
drying applications in the home, zarzge, greenhonse,
hcwrz (availatle in manutacturing quantities), Approx,
size 10} x 8} x Ain. Operating voltagze 200/250V, a.c.
250 wltu approx. Printed circuit element enclosed in
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat, British-made for use in photo-
copiers and print drying equipment.

Ideal tor home handymen and experimenters. Suitable
for Healing Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets ot metal or asbestos,
otc., to make efcient clothes dxnn. towel rails—ideal tor
siring deal for anti-trost device lor the garsge
—preventing frozen radiators or acting as oil sump heater.
Use in greenhcuse for seed raising and plant protection.
Invaluable aid for bird houses. incubators, etc,, etc. Can
be used in series for lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR £1-50)

ALL POST PAID—Discounts for quantity.

kit of parts with R.C.S. printed circuit. Thres
channels. 800 to 1,000 watt esch. As featured in

et exis 3 price £12-50

8 inch PHILIPS LOUDSPEAKER
4 ohm, 4 watt. ceramic mngnet £1.95

public sddress, multi-speaker
systems,  electric
Ideal for Hi-Fi and
Discotheques.
Bass Resonance 38eps
Flux Density 15,000 ganss
Upelul response 25-16,000cps
8 or 15 ohms models,

£15-50 &

AUDITORIUM

1Sin. 45 watts

A high watiage loudspeaker
of exceptional quality with &
to sbove

organs.

General purpose replacement unit
Post

MAINS TRANSFORMERS pr

i AMP, 8 AMP.
750 MA. ll 30

30 VOLT 1} AMP, ‘f 76
40 VOLT £ AMP. 2295, 0-20-40-60 VOLT 1 AMP, 2350

E M . TAPE MOTOR

4 pole, 240 v. Size 3} x 2iin. ‘I 85
1200 rpm. Spindle Ain. dia-
meter. 75v version 21. Post 45p
E.M.I, GRAor MOTOR
240V a.c. 2,400 rpm .
2-polo Bise 2§ x 2iin. £I 25
Collaro gram motor 120v. 76p. Post 35p

level

8000 ops. Tdeal for Public
Address, Discotheques, Elec-
tronic instruments amd the

home Hi-Fi,
Bass Resonance 36cps
Flax Density 15,000 ganss

Uselul response 20-14 ,000cps
8 or 15 obms mode!

£19-50

Loudspesker Cabinet Wadding 18in wide. 20p per ft.

Hi-¥ Enclosure Manual containing plsns, designs.
crossover data and cubic tables, 68p

337 WHITEHORSE ROAD, CROYDON

RADIO GOMPONENT SPECIALIST

Cash price includes VAT

Onen 9—6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15-=2.30)
Rail Selhurst. Tel. 01-684 1665

641

Minimum post 30p. Components Liste 10p. Access & Barclay cards welcome.
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LONDON N22 4S)

CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E])

(also) 13 SOUTH MALL EDMONTON, N.9
MAIL’ ORDER DEPT.
| ST. MICHAELS TERRACE, wWOOD GhEEN,
Phone 888 4474

CLEAR PLASTIC PANEL METERS
Bize 39mm x 46mm x 35mm these meters require a
38mm hole for mounting.

ME to 80 micro Amp Full Bcala
ME7? =0 to 100 micro amp Full Beale
MES =0 to 500 micro amp Full 8cale
ME9 =0 to 1 m/a Full Scale
ME10=0 to 5 m/a Full 8cale
ME11=0 to 1) m/a Full 8cale
ME12=0 to 50 m/a Full Bcaie
MF13=0 to 100 m/a Full Rcale
MEl4=0 to 500 in/a Full 8cale
ME15==0 to 1 amp Full Beale
ME18=0 to 50 volts
ME17=0 to 300 volts

A,C. Full 8cale

ME18="‘8" Meter
ME18=*VU" Meter

“C100” 100 WATT AMPLIFIER

All bullt and tested, mounted on a plain aluminium
chasals which measures 18”7 x 94" x 4” and which you
can mount Into a cabinet of your choice. Four con-
trolled inputs, master volume, treble, middle and bass
controls, Bfc protected output. 100 watts clean into
8ohm L/8. Ideal for disco, music groups, PA. and
clubs. A bargaln at 842 + £1 carr. + 8% VAT.

OUR PRICE £3- 50
+8%

MULTI-METER MM12
50,000 0.p.v.

If you need
a good in-
strument for
your work/
hobby and
you're not
prepared to
settle for a
small scale
and poor
ranges, then
read the
apeclfica-
tions for the
MM12, and
send for one!
AC volts: 0 to 1-5, to 0/500
in 10 ranges. DC volts: 0 to
0-5, to 0/5600 in 12 ranges.
DC current: 0 to 25 uA, to
0/10 amps 10 rangea.
Reslatance: 0 to 100 ohms,
to 0/18 meg ohms in 4
ranges. Declbels: —20 to
+62 db in 10 ranges. Size:

VALVE
BARGAINS

Any 5-54p, 10-£1-00, 50-£4-50.
Your choice from the list
below,

ECC82, EF80, EFIB3, EFig4,
EH90, PCF80, PCF802, PCL82,
PCL84, PCLS8S, PCL86, PCL8OS,
PL504, PY81/800, PY88, 30PL-
14, 6F28,

Colour Valves—PL508, PL509,
PL5I9, PYS00/A. Al ctested.
30p each.

Aerial Splitters—2 way, 75
OHMS, Inside Type, £1:50

AERIAL
BOOSTERS

Aerial boosters can produce

remarkable improvements

on the picture and sound,
in fringe or difficult areas.

BIl For TH stereo and stand-
ard VHF/FM radio.

Bl2~For the older VHF
television—Please state chan-
nel numbaers.

B45—~For Mono or colour this
covers the complete UHF
Television band.

All boosters are complete with

bacttery with Co-ax plugs &

sockets. Next to the set fitting.
£3-60

Press Button UHF Tuners—4 Button Transistor—British

made—£2-50 each.

to cover

AIRCRAFT BAND CONVERTER
A most popular unit provi
conversion of any medium wave radlo | BARGAIN PROJECT BOX

6} x 42 x 2jinch.
Price $19-80 + 8% VAT.

g Instant

the fascinating V.H.F.| A plastic box with moulded

alrcraft band. Spec.: 9 volts. Used | extrusion ralls for PC or
with any AM or FM radio without | Chassis panels with metal
requiring to be connected. Tunes:
110-186 MHz. Bize: 100 x 70 x | screws (all supplied).
40mm. Our price $6-50 + 12}9% VAT.

front plate fitted with four

OUR PRICE  50p. +8%

POWER SUPPLY UNITS
+8%

PPl switched 3, 44, 6, 7},
9 and 12 volts st 500 m/a,
with onfoft ewitch and
pilot light. B8ize: 130mm x
$5mm x 75mm.

ONLY #£4-60

CABLELESS SOLDERING IRON WAHL, “ISO—TIP"

% Completely Portable

% Heats In 5 seconda

¥ BSolders up to 150 joints or more per charge

“% Recharges automatically in its own stand

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

Y Heata to 700 deg.

% Fine Tip for dellcnte and gengral purpose soldering

% Oniy 8” long and weighs J 6 ozs.

OUR PRICE 59-76+8% (!pve bite are avallable)

FERRIC CHLORID:

Anhydrous ferric ch]orlde ln doubie sealed one pound

poly packs. Our Price 88p+ P/P+ VAT @ 8% per Ib.

hi

M3 CONDENRER
MICROPHONE

Cardloid and omni- direc-
tional 600 ohm and 50K
ohm impedance. 20-18,000
Hz. On/joft switch and wind
shield. Complete with stand
adaptor. Packed in presen-
tation box.

Price #12-50 + 12§% VAT.

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel Bass,
Middle, Treble, Each
chapnel has its own Lt @
sensitivity control. "
Just coonect the in- B
put of this unit to TR, ———
the loudspeaker ter- e -
ninals of an amplifier and connect three 230V up to
1000W lamps to the output terminals of the unit, and
you produce a fasclnating sound-light display. (All

guaranteed.) £18-50 yus 75p P. & P.+8%
BARGAIN TRANSFORMERS

50p BARGAIN PACKS

All Packs Un-used Parts—PKI-40-C280 (Mullard) Axial Lead
Capacitor mixed values from -GluF to -47uF (250V/W), PK2-30-
C28} (Mullard) Radial Lead Capacitors mixed values from -015uF to
1-5uF (250V/W), PK3-6 Co-ax, plugs. PK4-6 Co-ax connectors,
PK5-8-5m/m formers with slugs, PK§-25-AC)28 Transistors. PK7-3
BF200 (VHF) Transistors. PkB—Z BFI182 (UMHF) Transistors, PK9
Any 6 Transistors BCI108, BCI13, BCI135, BCI53, BCI7i, BCI172,
BFi94, BF|95, BFI96, BFI197, PKI0 8] amp 400 volts rectifiers.
PKI1l 4-5 pin din plugs (180°), PKI2-5 PP3 Bactery Connectors.

All 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.

ELEGTRONIC MAILORDER LTD.

62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. (070 682) 3036

Our Price

3 12-0-12 volt 500m/a
F 240 volt primary transformer bargain.
approx size 60mm x 40mm x 50mm
1 fixing centres 75mm
e

£1:20 + 8%

3 WAY MULTIPLE AC ADAPTOR

This compact adaptor ennbles a large range of battery
d radios, and cal be more economic-

nuy operated off the maina (220-240V A.C.) Instantly

swiichable for 6, 7.5 or 9 Volts, current rating I8

250mA. A polarity reversing coupler is incorporated

into the 2 metre lead which 1s terminated by a unique

4 way plug offering connections by 2-1 and 2-5mm

sockets, 2-5 and 3-5mm plug. The sealed moulded unit

is fitted with a 2 pin 5 amp niains plug and measures

47 x 86 x 68mm. Nominal weight: 0-22 kg.

ONLY £8-50 + 8%.

GOODMANE CROSSOVER

Bargaln Price Crossovers manufactured by Goodmans

for the “Havant" Loudspeaker 8ystem. 3 way, 8 ohm.

81 each + 124% VAT.

LOW NOISE LOW PRICE OASSETTES+8%

Good quality tape in well made screw type casseties.
Presented In single plastic cases.

C60=83p Co0=48p C120-=80p

10% Discount on ten or more cassettes of one type

EFFECTS
d PROJECTOR
“150"
g ‘\- No Disco should

be without our
new cilects projector, we
belleve that this 1s the
most versatile machine for
projecting coloured images
to supplement your music.
Bg —Volts =220/240 AC
Hz. Lamp=A1/167 150
watts. Standard Lens=
60 m{m.

A sturdy metal construc-
tion and takes a range ot
ienses and  accessories.
Comes complete with 6~
liquid wheel and ready to
use. A bargsin at 227 +
VAT 8%.

LOUDSPEAKERS +12§%

2}” 40 ohm 80p

57 8 obm ceramic 81-86 slons:

Al9 BSTEREO PRE-AMPLIFIER

Using standsrd phono plug con-
nections. Input impedance: 50,000
2}* 8 obm 80p ohms, V.
— Maximum output: 1-8v (at 1% dis-
tortlon).FGdn: 10mv input, 0-6v
output. Frequency response: 30-
2}" 80 obm 60p ‘.’0,&’00 i flo: ove H
Power supply: 240v AC Dimen-

Maximum input: 30 mv.

Hz. 8N ratio: over 60 dB.
101 x 83 x 40m

QUALITY STEREO SOUND.
_—————_ 2| SOLENT AUDIO SYSTEM

£5-0

MM_E_QEEE—R—

Solent Mark 1l 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 facliities. 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 £5-00 deposit 9 monthly payments of £38-30
(Total Credit price £79-70). P. & P. £4-00. Send £9-00
today.
Tuner/Amplifier only available for cash at
£4900 + p. & p. £3-00.
Full 12 mohths Guarantee.
CALLERS WELCOME.
Access and Barclaycard Orders Accepled by Telephone

FREE! stereo headphones supplied with every complete order

LEWTS TEEI  oulal 276,19 CHASE SIDE SouTHOATE
LONDOON N14 5PL Tolephones: 01-882-1644

Qur Price 8550 ~ 12}% VAT.

. CARRIAGE 80p UNLESS OTHERWISE STATED
VAT—AlN prhn are excluding VAT, Ploase add to each item the VAT rate indioated.
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TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS
ISOLATING

Pri. 120/240V

Sec. 120/240

Centre tap with screen

12 and or 24 Volt
Amps

24v
025
5

Sec.

™~

12v
5
4

-0

PRIMARY 240-250 VOLTS | Prim. 200-240V
0-19-25-33-40-50V

NO HIDDEN EXTRAS Prices include VAT and P & P. EXCEPT
T WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE—BRS
Electposil, Audio accessories, semiconductors, Multi-Meters

|50 VOLT RANGE SIOOO MINI-MULTIMETER

C-1000V
DCI-100mA.

£4-48
£1-49

BARGAIN AT
ANTEX SOLDERING IRO
ISW £3-57

€299 SOLDERING
STAND

AC-1000V.
RES-150k 2

1000Q,V
by

5

18W  £3-31 25W

IRON KIT
FOR ABOVE

CALLERS WELCOME (MON.-FRL.)
OR SEND STAMP FOR LISTS.

COMPONENT PAKS
200 Mixed value resistors (count by weight)
150 Mixed value capacitors (count by we-ght)
30 Mixed value precision resistors §w 2%
I5 Assorted pots & pre-sets

10 Reed switches

3 Micro Swuches
20 Assor;ed tag s
PLEA STATE PAK REQUIRED
90p PER PACK

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V
ONLY £3-

159 3000 763
*115V or 240V Sec.
only.

30 VOLT RANGE
Prim. 200240V
Sec. 0-12-15-20- 24-30V
Amps
0-
1

ONOCRAULBEWN—O

owownaw W
OO NN AV WWN

w
oo

15
30

HIGH VOLTAGE
Mains Isolating

Prim. 200/220 or 400/440
Sec. 100/120 or 200[2:0

VA o £
60 662
350 1523
1000 3268
2000 252 5480
AUTO TRANSFORMERS
Ref VA Auto Taps

o
=)
»

50
7

-20
-15-20

0-12-0-
-15-20,
-15-27, 0-15-27
5-27, 0-15-27
2. 15,20, 24, 30

WOANWWNAWNNNE
o

TRANS CASES
Combined wall and

HIGH QUALITY HODULES
3 Watt RMS AMPLIFIER £2-78
| 5 Watt RMS AMPLIFIER  £3-17
10 Watt RMS AMPLIFIER  £3-5]
25 Watt RMS AMPLIFIER €467
125W RMS AMPLIFIER £17-50
PRE-AMP for 3-5-10W £7.50
PRE-AMP for 25W £15-79
| POWER SUPPLIES 3-5-10W £| -54
POWER SUPPLIES 25W £3-56
TRANSFORMER 3W £2-77
TRANSFORMER 5-10W £3-22
TRANSFORMER 25W £3-56

BSR MINI-DECK

4 Speed Single-or Auto-
changer (chassm)

BSR PI28R

£7-61

AUDIO KIT 25W
2--25W Amplifiers
| +Pre-Amp
| +Power supply
|-+ Transformer
| +Front Panel
| |-Kit of parts to include on-
off switch, neon ind, Stereo
headphone socket. Plus In-
structions book £32-18,

TEAK AUDIO KIT 25W
Teak veneered cabinet

1637 % 11§47 %337, aluminium
chassis, heat sink and front
pane} brackets plus back panel

Single and Auto (Chass-s) £20-54
GARRARD 5P25 V(') £28-36
NEW STEREO 30
Comple;e Stereo Chassis inc.
747w RMS, Amp, Pre- amp,
. i9-70 Pow;r( Supply, Front TPane;
a0 2362 400V 0-72 | Knobs {(only needs Mains Trans
32;,:%'53:;?&"“ DR 31-56 | 200V om‘s::.— o 30 £17-99. Mains Trans | ACOS GP93-1
« 270 | £3-58 5 Teak veneered cab. €4-54. | TCC AT-55

Sec. 0.24-30-40-48-60V I 45-76 500V 10A 70 | ¢
Amps L CASED AUTO TRANSFORMERS TESTSME;'ERS a-al STEREO FM TUNER ficted with Phase-lock Loop
4 Pre-selected stations supply 20-35V. 90mA Max. £22-72

240V mains lead input & USA 2 pin AVO
£16-86 | |

R Refl ' 13W 3% £23- 48 =
Barrie Electronics Ltd.

20VA AVS TmMs
Ref 4W £27-34
3, THE MINORIES, LONDON EC3N 1BJ

I50VA AVO TT 169
SOOVA Ref 67W | U431S £13-93
Ref 84W
TELEPHONE: 01-488 3316/7/8
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

and sockets etc. £01-21

CARTRIDGES
Magnetic Sonotone 100
Ceramic E.E.|.CS 2000

floor mounting. Send

(Watts) £
. 2(5) 0-115-210-240 18|
LO% for details.

14 0-115-200-220-240 b8+
14 00 " . 86

00000000

£5-31
£2-72
£2- 1)
£4-42

BRIDGE RECTIFIERS
200V 0-67

i3-10

w

1000V A (USSR) inc. Steel carry case
2000VA Rel 35W | POWER UNIT
Electronic Construction Kit CC12-05 Output Switched
| 10-Project (including electronic organ) | 3 -4-5-6-7-5-9-12V
ideal gift at £8-63. at S00mA. £5-18,

PNO®ANEWN =0
oo0000000

Postage and V.A.T. plus BIG QUANTITY DISCOUNTS

7400 12p | 7413 30p | 7432 25p | T454 15p | 7490 Ip | 74121 25p | 74139 100p | 74156  Top | T4174  100p | 74189  350p
7401 12p | 7414 60p ‘ 7437 25p | 7480 15p | 7491 75p | 74122 40p | 74141 60p | 74157  70p | 74375  75p | 74190 140p
7402 120 | 7416 30p | 7438 2%5p | 7470 30p | 7492 45p | 74123 60p | T4142 270p | 74180  90p | 74176 100D | 74191  140p
7403 12p | 7417 30p | 7440 15p | 7472 25p | 7493 40p | TH125  50p | 74143 270p | 74161 S0p | 74177 100p | L o

7404 120 | 7420 15p | 7441 ¢5p | 7473 30p | 7495 60p | 74126  S0p | 74144 270p | 74162 90p | 74178  ta0p | 74 20p
7405 12p | 742 20p | 7442 o5p | T4T4 30p | 7496 70p | 74130  130p | 74145 75p | 74163  90p | 74179 140p | 74103  120p
7406 35p | 7423 25p | 7445 80p | 7475 30p | 74100  95p | 74131 100p | 74147 200p | 74164 125p | 74180 100p | 74194  100p
7407 35p | 7425 25p | 7446 85p | 7478 30p | 74104 40p | 74132 esp | 74148 160p | 74165 125p | 74181  200p | 74195 5p
M08 156 qa6  2sp | T4 Top | o7as3 esp | Mios 40 | 74135 00 | TN 120 | 74160 f25p | 74182 TSp | T4te8  d00p
e 13|z 2sp | 745 45 | 7485 100D | 4400 Sop | 4138 80p | 7453 @5 | 74167  325p | 74184 150p | 74197  100p
7411 20p 7428 40p | 7451 15p | 7486 30p | 74118 sop | 74137 100p 74154 120p | 74170 200p | 74185 150p | 74198 185p
7412 20p | 7430 15p | 7453 15p | 7489  250p | 74120  90p | 74138  125p | 74155 70p | 74173 150p | 74188 350p | 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
7p each. 100 for £6-00. Type numbers may be mixed for quantity discount.

Bulk 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 g‘SA%';Iﬁ";:p each
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
BCl48  7p | BCis2L 12 BC212L 12p | BCY72 18p | BF180  30p | BFX85 25p , 2N3702 12
TRANSISTORS' e BC148 1: BC183 1o: BC547 125 | BD12s 1o: BF182 :w: BFX87 zss 2N3704 1z:
C12e e MTCHNPR | AFil7 86 | BC1S7T 7p | BCIS3L flp | BCus f2p  BDIN  35p BF183  30p | BRY39 35p | INo14  3p
A VP | AFtt4 185 | BGlos ep | BCss  Tp | BCist 1ip | BCs9 12p | BDIS2  3%p BF200 30p | BRYS6 35p | BY100 15p
AD161 35p | AF115  18p | BC109 " BC16¢ 12p BC184L 12p BCY70 16p ( BD135 50p | BF244 16p | BSX20 16p | BY126 10p
ADis2 30 | AFi16 18p | BG47 Tp | BCIB2Z Mp | BC212 12p | BCYTt 16p | BD137 4op | BFXs4 25p | 2N3oss sop | BY1ZT 12

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
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TRANSMITTER/RECEIVERS
RedIIon G410 Tx/Rx 2-16MHz, 4 Xtal
channels (no xtals) or ext. VFO.
USB/LSB/CW/AM. Brand new chas-
8is containing PA & Driver sections
{no valves—needs Z759 & 2 6146,
£10 extra). Complete front end, but
3 PC boards missing. Supplied with
separate PSU, 12 or 24V input (state

which). Tx O/P 100W. £40-00. Tx/Rx

only, £32; PSU only, £18. Circuit
diagrams supplied.
Redifon G450 Low Power Transmitter
{Exclter). SSB/AM/CW 100mW out-
put. Fully tunabie 1-5-30MHz (Needs
ext VFQ). 10 switched channels xtal
controlled (no_ xtals). All transistor
construction. Standard mains supply
voltage 240V 50Hz. Brand new units.
Needs SSB filter. £40-00.

BUMPER BARGAIN PARCEL
25 kllos—yes. fcwt. Clearing several
stores to make room for more goodies,
mountains of miscellaneous nems
too time consuming to list, so we're
disposing of it in this manner. You'll
get a great variety of components and
made-up units, contents too varied to
describe, but exceltent value at only
£8-00.

71b BARGAIN PARCEL
Hundreds of new components—pots,
switches, resistors, capacltors, PC
Boards with semlconductors loads
of odds and ends. Amazing value at
only £2:90.
CHASSIS OFFER

Limited quantity of these chasSis
containing_ the foliowing:- 44x2N
1613, 8 x ZT84, 44 mujtiturn trimpots,
2x18 way rotary swlitches, stacks of
resistors, capacltors (inc tant) etc
etc. Only £3-50.

FIBREGLASS PCB
Large guantity of offcuts, all usable
pieces. 200 sq Ins, slngle sided,
double sided or mixed £1-

TRANSFORMERS
All have mains primaries:

12-0-12V 100mA £1-05; 6-3V HA
£1-95; 6-0-6V 11A £2-30; 9-0-9V 1A
£2-55; 12-0-12V 1A £2 85; 12V 5A
£3-65; 12V 8A £4 35; 30-0-30V 1A
£3-80; Mulmapped types: 0-12-15-20-

v £3-20, 2A £4-50. Bell
g:n.nformer in white case 0-8-12V 1A

§

VEROBOARD
100 8q Ins good size offcuts, all 0-1,
all -150r mixed. £1-30,17 x 33" x §-1
£2. Pins -1 or 15 single or double
slded 40p/100.

NEW 44 page CATA-
LOGUE FREE with orders
over £2. (Send 10p if
under, or 20p stamps for
just catalogue).

DEVELOPMENT PACKS
50V ceramic ptate capacitors, 5%. 10
of each value 22pF to 1000pF, total
210 caps. £2-70.
CR25 carbon film 1/3rd watt resistors,
5%, 10 of each value 10 ohms to 1M
Total 610 resistors £6-00. Electro-
lytics, wire ended 25V working 10 each
of: 1, 2-2, 4-7, 10, 22, 47 and 100m{d.
70 capacitors Ior £3-20. 400mW
zeners 5% 10 each 3V to 30V, 260
In all. Only £14-00.
1 watt Metal Film resistors, 5%
10 oft each value 27R to 10M, Ei2
series. Total 680 resistors £10-00.
Polystyrene capacitors, 160V 2{%
10 off eachvalue from 10pF to 10,000pF.
Total 370 capacitors £12-50.

COMPUTER PANELS

Large quantity always available; 3lb
asstd. £1-75; 7Ibs £3-65; 56ib £16.
Pack with about 500 components inc.
at least 50 transistors £1-00; Pack
with 12 High quality panels, inc. IC's,
power transistors, multiturn trimpots
hundreds of small signal transistors,
resistors, zeners, capacltors, elc.

GREENWELD

443 Miillbrook Road Southampton
S0O1 OHX  TellO703) 772501
All mall order and callers (OPEN 9-6 MON.-SAT.) 1o this address please

—callers only to 21 Deptford Broadway, SE8 (Tel. 01-692 2009), and 38 Lower
Addiscombe Road, Croydon (Tel. 01-688 2950).

MULTIMETER MODEL LT22

IDEAL
CHRISTMAS
GIFT!

Probably one of the lowest priced
meters featuring a mirror scale,
overload protection and 20000 ohms
per volt sensitivity. A modern styled
meter wlith unusually clear scale
markings. Ranges: DC Volts 0-0'5-
2-5-10-50-250-1000 AC Volts 0-10-50-
250-1000 DC Current 0-501A-25mA-
250mA  Resistance  0-50k-500k-5M
{Mid Scale 300-3k-30k) db's 4 ranges
—20db to +42dB. Size 130 x 90 x
42mm. £12-20.
VEROBOXES & CASES
Case type 1410, 205 x 140 x 40mm £2-90
1411, 205 x 140 x 75mm £3-25
1412, 205 x 140 x 110mm
£4-20

Plastlc Boxes—Professlonal quality,
two tone grey polystyrene boxes with
threaded inserts for mounting PC
boards.

Type 2518, 120 x 65 x 40mm £1-85;
2520, 150 x 80 x 50mm £2-20; 2522,
188 x 110 x 60mm £2-85; Sloping front
type: 220 x 174 x 100/52mm £5-20.

COMPONENT PACKS
400 asstd. carbon reslstors £1-35
100 Wirewounds 2-15W £1-90
200 Miniature reslstoru. 4. 1 and iw
mostly carbon film 29
200 poly, mica, ceramic caps £1 10
100 Polyester, -01-2-2uF £1-90
200 miniature electrolytlcs but many
unmarked so only £1-00

SV 12A REGULATED POWER
SUPPLY

Brand new boxed fully stabilized
PSU, complete with Instruction
manual. Load regulation 0-15%.
Thermal & Electronic  overload
protection. Only £24-00.

PC ETCHING KIT Mk Il
Contalns 1lb Ferric Chloride, 100
8q Ins copper clad board, DALO
Quick Dri Etch resist pen, abrasive
cleaner, 2 minlature drill bits, etching
dish and Instructions. £3-65
FERRIC CHLORIDE
Anhydrous technical quality In tlb
double sealed packs. 11b £1-00; 3lbs
£2-18; 10lbs £5-80; 1001bs £39-00.
RELAYS
Miniature Plug-in types: 1250 ohm
4c/o 40p; 700 ohm 4cfo 50p. PO 3000
type 650 ohm with 6 heavy duty c/o
contacts (Ex-equip) 75p; 10 for £4-00,
6 1” easily removable reeds in 3580
ohm coil 50p; Plug in relay, B7G Base
17mm dia x 42mm long 10k coll 1c/o
contact 40p. Omron MK3P plug in
relay. 230V AC coll, 3 sets 10Ac/o
contacts. £1-20. Same with 12V coll
£1-20. Bases 30p.

REED INSERT
Min. type. body length 17, 1ofor 50p;
100 ES 000 £25-00.
DS AND ENDS

Edge Connectors. gold plated 0-1”
40 way single slded 80p; 78 way double
slded £1-50. Heat shrink sleeving, tm
length 0-125” dla 10p. Spiral binding
3mx3-2mm 20p. 100mfd 10V Tantalum
Caps, 10 for 50p. 33k or 1-8k 1% resis-
tors, 20 for 25p. Polythene connector
blocks, 12 way 2A or 5A 20p; 10+
18p; 25+ 16p. Insulation tape—Red,
Black, Blue, Yellow, Green. White
or Brown. 5yds x 0-75” 10p per reel,
10+ 9p; 25+ 8p. 11” Quick blow
fuses t, 1§, 2, 3, 5, 10 or 15A 30p per
doz of one value, 10 doz mixed £2-50.
2000mfd 1OV capacltors vert mntg,
leng leads 14 for £1-80, 20 ohm GPO
balanced armature telephone Insert
30p. 250V 2{A bridge rect 50pi
Ex-computer tapée: 10}” NAB reels of
high grade {” magnetic tape, £2.
10 reels £13. 100 reels £75. Much
cheaper to callers.

e
Wired ready tor us
C(;mplete wnhlhve|em \
100 watt colourad at ?
that flash indepe andom

Sound toLight ..,
MASTER UNIT b

Loy G T
OVTPUT ALyGS Anp L
NANS WOYT meiET

TYPE B 3 BANKUNIT

{Less Lamps)

Mnumum
3 Iunn
£

144%inches

‘»iw

leng 210‘35

T —FACy

airs | TYPE A

(less Iam |

BC vang ES Flmng

£1-95«| £2.1900
__-____-_-______——_

E (less Iamps)

Flmng 215 sn I Flmng£ll;92

e 1 i) ;
ALBEN ENGINEERING CO.LTD,
DEPT PW THE CRESCENT. WORSTHORNE,
BURNLEY LANCS. Tel Burnley 20940

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 quatified, 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 (Technicians’ Certificates); the Grad.

Brit. 1.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-mechanisms; 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.

) O U BN N S N BN ED B O 05 05 A G a . g
B BRITISH NATIONAL RADIO & ELECTRONICS g

i SCHOOL, WD126

P.O. Box 156, Jersey, Channel Islands.

Only £2-75. BC348B transistors—40V, 100m .
7400 IC_pack—20 74 serles IC's on  300mW, Hfe 200 @ 2mA. 12 for )5p, . NAME i
panels £1-20. 100 for £6-50.

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES ADDRE

All prices quoted include VAT and UK/BFPO Most orders . RESS l

on day of receipt. SAE with enquiries please.

Send 10p for Multimeter catalogue—free on request on orders over £3. Officlal .

Orders accepted from Schools, etc. (Minimum invoice charge £5). Export/
Wholesale enquiries 1 Surplus ts always wanted.

(Block caps please) l
1 ry fr rJrfrrrrs i/
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5—240 Watts!

elther by a multi-way switch or direct connection to the appropriate pins. The internal volume

and tone circults merely requlre connecting to external potentlometers (not [ncluded). The
. HYS5 is compatible with all [.L.P. power amptifiers and power supplles. To ease construc-

Preamphﬁer tion and mounting a P.C. connector is supplied with each pre-amplifier.

FEATURES : Complete pre-amplifier in single pack-~Multi-functlon equalization—Low nolse—

Low distortion—HIgh overload—Two simply combined for stereo.

APPLICATIONS: Hi-Fi—Mixers—Disco—Guitar and Organ—Public address

SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV: Tuner 100mV; Microphone 10mV;

Auxiliary 3-100mV; Input impedance 4-7TkQ at 1kHz.

OUTPUTS. Tape 100mV; Main outout 500mV R.M.S.

The HYS is a mono hybrid amplifier ideally sulted for all applications. Ail common input
H Y 5 functions {mag Cartridge, tuner, etc} are catered for internally. The desired functlon is achieved

ACTIVE TONE CONTROLS. Treble + 12dB at 10kHz; Bass + at 100Hz. far o
DISTORTION. 0-1% at 1kHz. Signal/Noise Ratlo 68dB. v Ry
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V.
Price £4-75 + 59p VAT P&P free. . -
The HY30 is an exciting New kit from |.L.P. it features a virtually tndestructible I.C. with short
circuit and thermal protection. The kit consists of |.C., heatsink, P.C. board. 4 resistors, 6
%_?ﬂacitorls,rmounting‘klt. toge‘;her with easy to follow construction and operating Instructions.
s amplifier is ideally suited to 1he beginner in audio who wishes to use the most up-to-date -y
technology available. Avallable
15 Watts FEATURES: Complete Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
. Build.
14
IntO 8Q APPLICATIONS : Updating audio equipment—Guitar practice amplifier—Test amplifier— June 76
audio oscillator.
SPECIFICATIONS

OUTPUT POWER 15W R.M.S. into 80; 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 HYS50 leads |.L.P.'s total integration approach to power amplifier design. The amplifier
features 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 Fidelity modules in the World.
FEATURES : Low Distortion—Integral Heatsink—Only five connections—7 amp output tran-

25 watts sistors—No external components
. t 8Q APPLICATIONS: Medium Power Hi-Fi systems—Low power disco—Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY 500mV

OUTPUT POWER 25W RMS into €2 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 £6.20+77p VAT P&P free.

modular design.

The HY120 is the baby of 1.L.P.’s mew high power range. Designed to meet the most exacting
HY [ ! 0 requirements including load line and thermal protection this amplifier sets a new standard in
FEATURES : Very low distortion—Integrai heatsink—Load line protection—Thermal protection

—Five connections—N¢ external components

60 W atts APPLICATIONS : Hi-Fi—High quality disco—Public address—Monitor amplifier—Gultar and
- wrgan
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500mV.
OUTPUT POWER 60W RMS into 8@ LOAD IMPEDANCE 4-16Q DISTORTION 0-04% at 60W

at 1kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE
35

v
SIZE 114 50 85mm
Price £14.40+£1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been deslgned to stand the most
rugged conditlons such as disco or group whlle still retainlng true Hi-Fi performance.
H YZOO FEATURES: Thermal shutdown—Very low distortion—Load line protection—Integral heatsink
—No external components
APPLICATIONS : Hi-Fi—Disco—Monitor—Power slave—Industrial—Public Address
120 Watts SPECIFICATIONS
H INPUT SENSITIVITY 500mV
|nto 8.(2 ?OLOJ\}-VPUKKZOWER 120W RMS into 8@ LOAD IMPEDANCE 4-16Q DISTORTION 0-05% at
at I,
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

445V
SIZE 114 100 85mm
Price £21.20+£1.70 VAT P&P free.

power levels a cooiing fan is recommended. The amplifier includes all the qualitles of the rest

The HY400 is |.L.P.'s “Big Daddy’' of the range producing 240W Into 402! It has been deslgned
HY400 for high power disco address applications. {f the amplifier is to be used at continuous high
of the famiiy to lead the market as & true high power hi-fidelity power module.
FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external
240 watts components.
- APPLICATIONS: Public address—Disco—Power slave—Industrial
into 40 SPECIFICATIONS
OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0:1% at

240W at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

445V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £29.25+£2.3¢ VAT P&P free.
POWER PSU36 suitable for two HY30's £4,75 plus 59p VAT. P/P free.
PSUS0 suitable for two HY50's £6,20 plus T7p VAT, P/P free

SUPPLIES  PSU70suitable for two HY120's £12.50 plus £1.00 VAT, FIF free.
PSU90 suitable for one HY200 £45.50 plus £0-82 VAT. P/P free.

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS

i.L.P. Electronics Ltd. Please Supply

Total Purchase Price
Crossland House | Enclose Cheque [J Postal Orders [ Money Order

Nackington, Canterbury Please debit my Access account [ Barclaycard account [J
Kent CT4 7AD Account number

Name and Address
Tel. (0227) 63218 Signature
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SAXON ENTERTAINMENTS LTD

A FULL RANGE OF PRINTED CIRCUIT
MODULES FOR ALL P.A. & DISCO &
GROUP APPLICATIONS

SYSTEM 7000
HAS IT!

A COMPLETE SELECTION OF READY
TO USE PROFESSIONAL QUALITY
AUDIO & LIGHTING EQUIPMENT

POWER AMPLIFIER MODULES 30—240 WATTS

Fully tested & guaranteed.

Full RMS Sine Wave output.

Distortion typically 0-2%

10 Transistors, 4 Diodes.

Response 30HZ-30KHZ -

Fully short & open circuit proof

Sensitivity suits most mixers.

Bullt-in surge suppression & compensation
Twin D.C. & output fuses.

Top-grade components throughout.

30 Watts ms | 60 Watts rms | 120 Watts rms |240W rms

' §
SA308 SA SA608 SA1204 SAt SA2404
30W rms/ 80W rms/ 80W rms/ 120W rms/ | 120W rms/| 240W rms/
8 ohms ohms 8 ohms 4 ohms 18 ohms 4 ohms
£9-50 £12-50 £13-50 £14-50 £21-00 £25-50

POWER SUPPLIES FOR THE ABOVE MOOULES—READY WIREO & FUSEO ON
GLASS FIBRE PCB

PM301 | PM601/4 | PM601/8 | PM1201/4 ( PM1201/8 PM1202/4 | PM1202/8 | PM2404/1
For1/2 For1/2 | For1/2 | For1t For t For2 For 2 For t
SA308 SAG04 | SAB08 | SAt204 SA1208 | SA1204 | SA1208 | SA2404
£9-90 £12-50 | £12°50 £12-50 £12-50 £19-50 | £19-50 £19-50

DISCO MIXER MODULES Mono or Stereo
(with Auto Fade)

@ Mixes two decks, tape and mic.

@ Wide-range bass & treble controls on
mic. & music channels,

@ Variable autofade (mic. override)

@ Ample headphone power.

@ Needs only front panel* knobs and
selector switch.

@ Push-pull monitor circuit.

B 20HZ-20KHZ—Noise —77d8

Bl Comprehensive wiring details provided

B Perfect for incorporation In your system

Printed clrcuit module assembled &
tested with all components ready
mounted.

Mono £1950 Stereo £2950

* Front panel to suit £3-50

ALL PURPOSE CUSTOM—MIXER MODULES
(Mono or Stereo)

. @ Using these modules, mixers may be built to your

— specification up to 20 Channeis, mono or stereo, or a

F combination of both. System 7000 custom-mixer
modules have monitoring facllitles tool

MIXING MODULES

@ Only one required per mixer track
whether mono or stereo

@ Feeds up to ten power modules

@ Complete with W monitor amplifier

W Accepts up to 20 input modules

B Will match any other make of

amplifier
£9-00

INPUT MODULES

@ Accept low/high 2 mics, ceramic &
magnetic cartridges, all musical
instruments & line signals

W Low-noise circuitry—high grade
components

@ Wide-range bass & treble controls
(23d8)

@ 20HZ-30KHZ Noise —80d8
@ Echo sound/return etc easlly fitted

Mono—IM7001M £5 50

Stereo—IM7001S
Power supply for up to 20 modules—PPM18 £8-50

Mono—IM7002M
Stereo—IMT7002S

QUADRAFECT

FOUR CHANNEL 4KW SEQUENCER
WITH DIMMERS
A COMPLETE

LIGHT

SHOWI!

THE ONLY MODULAR
SOUND TO LIGHT UNIT WITH:

* Four integral dimmers.
* Two + Two sequencer * Automatic audio level

B RCA 8A Triacs M Audlo trigger 1-240W

@ Sequence 0-5-20HZ @ Fuily suppressed

A I.C. circuitry @ Individual fuses

@ Needs only front panel* B Complete with speed
Slider control

£29-50

* PANEL £2-50

THREE CHANNEL 3KW SOUND/LITE—Low Cost—
Superb Value

@ Long-established Saxon design
@ Individual level controls + master

P o B RCA 8A Triacs
Tudt B W IW-240W input
£1650 #%8+ W Individual channel fuses

Needs only front panef*
* Panel £2-50 L] v front pane

SYSTEM 7000
MINOTAUR 100—AIl Purpose Wide Range Amplifier

@ 100W rms — 1d8 A fou
B Standard 8 ochm output input, high
M Twin mixed inputs accept power amplifier
a wide range of signals which will deliver up

@ 30HZ-30KHZ +2dB to 150 watts output, An
B 23dB bass/treble absolute must where muitiple
mixing & power are required

@ Four individuaily mixed inputs
@ Wide range bass/treble+ master

An extremely compact and
versatile amplifier with
fult protection and a clean,
attractive appearance.
ideal for all groups,
disco's & clubs

@ Vynide covered case
W Fully short proof
W Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00

£49-50

SYSTEM 7000
COMPLETE DISCO MIXERS
(with Auto Fade)

s g - ; PR B Automatic mic. override

i . B Mixes two decks, tape & mic
a G O Q G Qe e e 6 o e | Facilities as for modular
» @ - 9 [ ] version opposite

M Mute positions on headphone
selector for ease of monitoring

B Twotone stainless steel panel

@ Sockets on front & rear panels

@ Left/right deck fader

B May be operated from any
power supply or from mains

Stereo 18V £53-50

Stereo Mains £59-50

*Ready to plug in & use
* Mono or Stereo

The choice of the professional D.J.

Controls: Mic. volume, bass, treble, A/fade
depth, tape, L/deck r/deck vols.,
treble, bass, master, headphones
vol., selector, left/right fader.

MONO 18V £37-30 MONO MAINS £43-50

SYSTEM 7000 COMPLETE CUSTOM MIXERS
(Mono or Stereo)

dul

- W Simllarto the modul. Ite these mixing
= are complete with front panels, sockets, knobs,

o Q monltor switch etc. Up to 20 channels (mono or
stereo) may be Incorporated In one system with any
9 number of output tracks.
by oo
Ideai for the icai & quick bly of a purpose built mixer with indlvigual
h | ) and optl [ extra facliiti our technical dept. to

in
dlscuss your needs.
W Stalnless steel panels

@ Bullt-In monitoring Mono input moduie £8-50
@ Wiil feed all amplifiers Stereo Input module £12-00
H Professional appgarance Mono mixing moduie £8-50
B Accepts all types of signals Stereo mixing module £12-00
@ Infinitely adaptable Power supply £8-50

SYSTEM 7000 LIGHTING CONTROL MK Il

TR T " HAS YOUR SOUND TO
P ‘sl | (IGHT CONVERTER GOT:

: ;| @ 4000W Handling
: 7: 277 27! Integral indlvidual dimmers

- & 1 @ Automatic audio level control

=y, 1 @ Two + Two sequence facility

- OURS HASI — PLUS:

ALL YOUR ELECTRONIC M Stainless steel panel B Bondene case
LIGHTING NEEDS IN ONE B Heavy duty terminati @ Matches System 7000
SUPERBLY DESIGNED mixers

UNIT. £412q50

SAXON SOUND-LITE—AnN old design with improved
appearance

@ Scintillating performance

@ Similar to Mk Il lIghting control in appearance
@ 3KW power handling

@ individual bass, treble, middle & master controls
& 1-240W Input

@ Fully fused & [solated

Complete with heavy
duty termlnations

£24-75

EXPORTERS TO 17 COUNTRIES —

ENQUIRIES WELCOMED —

NATIONWIDE DISTRIBUTION BY NORMAN
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BRANCHES AT CROYDON & WALLINGFORD

CUSTOMERS INCLUDE BBC, LONDON WEEKEND TV,
SCOTTISH TELEVISION, NATIONAL TYRES,
POST OFFICE, GOVT. DEPTS.

A READY-TO-USE 100W STEREO DISCO WITH
BUILT-IN SOUND/LITE SEQUENCER AND LIGHTS

FORONLY £199

THE CENTAUR

(Carr free in U.K.)

B 100W rms stereo output

B Twin heavy duty loudspeaker

B Four channel fully automatic sound-
lite with varlable speed sequence

B 1.C. pre-amp with tape input & X fade

B Separate mic. & music treble and
bass controls

B Attractive Vynide cablnets

M Twin BSR decks with autostop &
1ift arm

A READY-TO-USE 50W MONO DISCO COMPLETE WITH
TWIN HEAVY DUTY LOUDSPEAKERS FOR ONLY

£89-90

incredible value
for money—2/3
cost of separate
partsi

B All connecting leads suppiled—
ready to plug in

B Loudspeakers have kick-proof grills

B Four colour bulit-in light display

without music

% 50W rms output

B Twin heavy duty loudspeakers

B Separate mic. Input

% Wlde range bass & treble controls

B Smart Vynide cases—clip together
to form one neat package

B Twin BSR decks with IHt & autostop

® Tremendous valug—pjice includes
leads just plug in & gol

Accessories for complete discos & other systems

@ Electret Condenser Mic ECM31 C/W windshleld & clip £12-00
B ECM78—as above but duel impedance with removable lead £13-00
@ Crown Stereo Headphones £6-75 B Heavy duty boom mic. stand £12-30

CUSTOM BUILT DISCOS

A full range of custom consoles =
are avallable using System 7000, \
from 50W mono to 500W stereo.

Ask for our price list.

|

LOUDSPEAKER CABINETS
B Kick proof grills. @ Heavy duty unlts.
W Jointed construction Ml Black Vynide
@ Protective corners finished.

% Smart & professionat
Single Twelve: Empty £14 *
With 60W unlt £33:60
Twin Twelve: Em[t‘ £24
WIth unite from £89-00

Folded Horn—Full range P.A. Bin 100W RMS
£120-00

This cabinet |s 3—4 times as loud as conventional systems
{for a glven input power—thus there Is a saving In overall
size & cost.

W Many other cabinets avaliable—ask for detalls.

EMPTY DISCO CONSOLES

£19 with plain motorboard. £21 with cutouts.
@ 8lack Vynide finish [ Protective corners 8 With your cholce of cutouts

STROBES & PROJECTORS (We stock the full Pluto
range) Send for detalils

SUPERSTROBE £19:75
% 2-3 Joules

& 8OW Tube for long lite

B Compagt 4 x 4" x 4"
PRO-STROBE £32:50
A 58 Joules

8 External trigger

#l Long Life tube timer
clreult

150 WATT LIQUID

WHEEL

PROJECTOR '

W Accepts all accessories

@ C/w with wheel & motor
plate

W Sturdy steel construction

Remarkable value—

Sold elsewhere at
£39-80, Our price

is only: £31 3 50

Plonse add 8% VAT to all orders (12§% for SA308/PM301)
We accept Access & B ycard—simpl lep h or send
your card number—Do not send your card.

You may pay by cheque, crossed postal orders, cash (registered) or bank draft

To order—or for advice phone (01) 884 6385 or (01) 884 0098
Mall orders to: 327-333 Whitehorse Rd., Croydon, Surrey CROSHS
Shop oaen 9am-5pm Mon.-Sat. Mali order desk 10am—-3pm Mon.-Fri.

Wallingford Branch: Flint House, High St., Wallingford, Oxor
SClHon only) 5
am-5p n Mon.-Sat. Telephone (0401) 35520

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS

Practical Wireless, December 1976

glves ever changing pattern with or

Your free start
toarewarding

fi largest range of
# electronic kits.
f Including hi-fi,

&' amateur radio, test
74 equipment and general
wasae interest kits.

Every one of which comes to you
absolutely complete—right down to the last
nut and bolt.

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youll also i
have the makings of a : '
satisfying, rewarding hobby.

To find out more, post
the coupon well send you £
our latest catalogue.
Heath (Gloucester) Ltd.,, 4
Dept. PW-126, Bristol Rd.."
Gloucester, GL2 6EE.
Tel: Glos (0452) 29451

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD IT YOURSELF

r?he new Heathkit catalogue.Out now FREEI
To: Heath (Gloucester) Ltd., Dept. PW-126, Gloucester, |

IGL2 ?EE Plelase send r?e my Heathkit catalogue.
enclose an 1lp stamp for postage. ™
| Name__ w

| Address

Postcode

I

Showrooms ‘at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.
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FANE ‘SPECIALIST RANGE’ LOUDSPEAKERS

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL
:."aturu include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS

Hlust.
‘DISCO 80’

inimp of 8 ohm or 15 ochm. Guar:

12" ‘DISCO 80’ 80 watts R.M.S.

Linen Cone Surround. Fitted extra Rec. Retail Price

large Tweeter Cone. Frequency £25.95

Range 50-15,000 Hz.

12" ‘GUITAR 80L’ 80 watts R.M.S.

Plastiflex Cone Surround. Alumin- Rec. Retail Price

ium Centre Dome. Frequency Range
£24'15

50-9, z
DESIGNED FOR LEAD GUITAR

12" ‘GUITAR 80B’ 80 watts R.M.S.
Linen Cone Surround. Frequency £24.95

Range 45-9,000 Hz. Rec. Retail Price
FOR USE IN MULTIPLES FOR BASS GUITAR

12" ‘PA 80’ 80 watts R.M.S.

Plastiflex Cone Surround. Fitted

:2years. R ded Prices lnc. VAT

15" ‘BASS 100’ 100 watts R.M.S.

Linen Cone Surround f .
Range 40-7.000 Hz. Retail Price
singly but ideally ETWO UNlTS IN

A SINGLE CABIN £39'95

RECOMMENDED FOR ALL BASS INSTRUMENTS

HIGH FREQUENCY HORNS

MODEL

Frequem:y Rec.

Range: 2-5KHz—|5KHz

Power: 50 watts with HPX2 =
Power: 30 watts wnh HPX!  Rec.

Impedance: 8 ohm:. Ret

Size: 3:437%Sq. 3 099" Deep Price

Smooth response. Extra high ‘7.95

sensitivity
MODEL Ji04

Range: 2KHz—I5KHz
Power: 70 watts with HPX2
Power: 50 watts with HPX|
MODEL 910 Mk i1

Tweeter Cone. Frequency Range " {mpedance: a°'""‘n
‘POP’ RANGE 50-15,000 Hz. _ Rec. Retail Price £24'75 T e pansciR2iHact SKHE
FOR GENERAL PURPOSE PUBLIC ADDRESS high sensitivity Level £|6 Qg HPXI
FAST SELLING and resp Rec. Ret Price Imp: a-lﬁsohms9
RELIABLE UNITS ANDgor thc;se who can afford the :I(OIDIEL 120 525”13‘ l:mS:m tem
POP 33T 12" 33w £13-95 :ery est there is our range of Range: Re: Reull £|7 75
’ L
POP 50/2 12” 50w £15-99 GRESGENDO MODELS :wﬁ;
POP 55/2 12” 60w £12-95 :‘J:';“':fde's for specific Power: 100 watts with HPX|
POP 015 0w a25-95| | 3 "Nirs ppe Sras 35 66m x 22-Scm
POP 70 I5” 0w  £28-95 trom £96°95 Bepzhian i cmill £59.95
POP 100 18” 100w £44-95 157 UNITS £72-95 HléH POWER ‘CROSS-OVERS®
Available in i from Employing reliable low leakage components wired on
grablelin impedances 8” UNITS printed circuit board. Rating 200 watts Rec. Retail
of either 8Q or 150 ' Ufrom £89.95 HPXI 'Cross-over: frequengy 3-5KHz, £2.75
HPX2 ‘Cross-over’ frequency 5SKHz. °

Please send S.A.E. for leaflets
on any of the above ranxes
Prices  correct at 29-9-76

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

NICKEL CADMIUM RECHARGEABLE CELLS 1:25V per cell.

2 AmpH, 1:8 AmpH, 3-5 AmpH , 7:00 AmpH, 10:00 AmpH.

Th ubove cells can be supplled In sealed packl with or without built In
1 @ It af ges and current. $.A E. for prices giving

D C voltage and curren( regulred.

TRANSFORMERS 240V A.C. primaries.

SEC0:6V 1 amp. Sec 0-12-15-20-24-30V | amp.

Varlous others with low voltage high current secondaries.

INVERTOR TRANSFORMERS 6V-8watt. 12v-8 watt.

Invertors 8v-8 watt. 12V-8 watt

RELAYS 6V D.C. coll 2 pole c/o. 12v D.C. coil 2 pole cfo. 230V A.C. coil

3 pole c/o sultable for aerial c/o. Varlous Bridges. Diodes, Transistors. } watt

carbon reslttors Condensers in stock.

CAD PLATED B A nuts and bolts. 6BA, 4BA,2B8A. Bolts vartous iengths.

6BA, 4BA, 2BA n

6BA, 4BA, 2BA, Bruu studding In 12inch lengths,

Slngle sided P.C. board industrial grade.

ALUMINIUM or TIN PLATED CHASSIS Price on application, made to

your slze, SAE, with measurements required.

TEEL CASES. For your home brew equipment, made to your size. With
:teal or alloy front panet, mesh back panei, flxed or loose mesh tid. FInlshed
in White or Metaiiic Blue, S.A.E. for price giving detalls of size required.
S.A.E. for tists to:-

NIXON'S ELECTRONICS G3CLP. H.F.P.
(CHESTERFIELD) LTD.
497 Sheffield Road, Whittington Moor, Chesterfield, Derbys.
Phone 0248-450650 Chesterfield

PRAGTICAL WIRELESS T.V. SOUND TUNER

{Nov. 75 articie by A. C. Ainslle)

|F Sub-Assembly (G8) £6-80. P & P 75p.

Mullard ELC1043 Varicap UHF Tuner £4-00. P & P 30p.

3-way Station Control Unit £1-20. P & P 25p.

6-way Station Controi Unit (Special Offer) £1-00.

Resistors, Caps, Semiconds etc. £5-22, P & P 55p.

Printed Circuit Board £1-00. P & P 30p.

Mains Transformer £2-50. P & P 30p.

Add 123% VAT to price of goods. P & P all items 75p.

Cooy of original article supplied on request

Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NWé
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

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
£2-00 list value (excluding V.A.T.) If under.
add 15p handling charge.
All commwnications to Dept. PW/10

ST. JUDES ROAD, ENGLEFIELD GRREN, EGHAM, SURREY
‘I‘W20 OHB. Tel Egham 3603, ‘l‘alex 204475 Shop 9-5.30, 0-1 pm Bats

KORTHERN BRANCH: 680 B Lane, ) ¢
L R lTD M19 1KA. Tel: (361) 432 4948. Hhop 9-5.. Snpm, 1 pm 8ats.
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CALCULATOR DISPLAYS

1" digit helght, bright red LED 7

URCHASE

- SIVETOH
ACLU BT

segment for caloulators, B“[K P c“
digital miniature Ell “‘ SU ALy
':"F'lur':led""' l,:‘10. lln.g'h digit nluws “s 10 s —
:::T;\o‘z(c::nl?ggpfhw(+m 8p) 6 K BUALITY ITEMS

Compare performance and
specitication with units
costing 3 times as much|

DIGITAL:

24 HOUR
WITH

LAY
HULLT IN
ALARM
\ NORMALLY

o SILENT RUNNING e 124 WITH CASE
X

w HP Y414 4 digit, common calhode
12 pin d.i.l. pin out Pep+(vat 8p) 6
for £8.00(+ vat 40p)

% Bowmar 8§ digil, commeon
cathode with pc connector, and red
bezel £1.88 (+vat 185p) 6 for £10
(+vat 80

p

* T 3 digll common cathode 12
pin d.i.d. pin out 83p (+vat 7p) &or
£4.00 [ +vat 320}

Texas 44% digit, common
cathofe 214 pin d.il. £1.88 palr
(+vat15p)

% 30 pin termination board for all
types sxcept FND-1020p (+vat 2p)

exas catculator kclbonrdl. 19 gold o
plated ‘snap’ lyps hay contacts on

TEXAS
gold plated peD T aen 3DIGIT __ FNDIO

TAPE HEADS MULLARD TUNER
MODULES -
BX12E34)} TRACK ERASE LP1171  combined AM/FM kIF
HEAD - £§.25 (+vat 15p) strlp - £4.29 (+val 8p) ¥ LP1179 .
BX12RP8I WITH BX12E343 - FM front end with AM tuning A .
£3.98 [+vat 36p) gang, used with LP1171 - £4.29 = A\ Afsembté,
STEREQ CASSETTE R/IRP (4vat 53p) ¥ LP11TY & 79 palr - iy "L it in an evenl .
HEA?Q(‘QG)) ohm) - £2.25 tl.“| ({hr;‘ £" .Ioo) E);”LPHS’I == MECHANISM Inc, assemly Modern styling
TWinsTaceeneo fop) ¥ Ferie Aers - ¥p (et MECHANISM ONLY | AND CASE  insiructisrs |  COMPLETE UNIT
- P + VAT 48p + VAT 34 + VAT 2
£1.50 (+vat 18p) p & p all modules 25¢ each 1 £ P
MARRIOTT RECORD/ J £ 0“ P&P 25p £1.99 P&P 259 .99 P&P 25p

LAY & ERASENEAD - R des tonttp) REE FOR £16.50 REE FOR £22.00 | THREE FOR £25.00
MINIFLUXRINERASE-£2.45  XRRE1T] TRACK - £1.8 VAT £1.32 POST FREE | -+VAT £1.76 POST FREE | 4 VAT £2.00 POST FREE

} (+ vat40p)

GX11£338 ERASE 675 ohms XRPS18 } TRACK RED
TAEGRURLL  SRGmEL £R

1 ohms 3 ACK - £0.75
Sk -Eom(tyailio) AR X AMPUIFIER DESIGNED BY
GX20 362 ERASE 90 ohms XEST13 TRACK ERASE - |3 “m“\mnﬂi
90 mA - £0.88 (+vat 11p) £4.25 (+vat 15p) red by PRACTIV S
RIRP1/3 TAPE HEAD § BX/RP/61} TRACK -£225  RRETAY .
TRACK - £0.85 (+vat8p) (+vat26p) <tilt the best geling

wnthe
“ENELEB el amp .
~ Bty ¥yt
- ' VAT £2.76
STEN £29.95 ... i

Buildthe T ifi d e Sl
uild the Texan sterec amplifier, 8nd be

DIGITAL LOGIC to minkmi doubly proud! You'll own a superb home built Stage by
7 power consumption and exte entertainment unit. And the pleasure of Joing It yourself. stage. Ask for
N —— battery flfe. Look atthe rmdn soecifzation leallats 5.
ecially designed to provide (+ vat £1:47) — Single-ch, add- ully integrated slereo preamp and power amp, 81C's, 10 -
alrctagtand b ' on for recelver - £295 (—vat translistors, 6 rectifiers snd zener dlodes. Plus stabllised, % Everything mecessary
nrolhcled cl'rcultry. ghl;l m:‘vle pcbaGlrdonlcrlsl?w-ﬂlld [CORILCIE supplied. Full after sales
malns trangformer; all cilities and controls. Silm design,

chassis 14}7 x 8" 12" overall. 20 watts per channel RMS. service and guarantess.

EE— e nalural foliow on !

rinen 1 520,99 =

Bullt and tested £25.954+ VAT £3.24

0w

8low-co

37p) — PC board for abose -
contrel, Ihe
you everything from single channel ;’:I‘:t(et !“:‘.’%s—(ﬁ"&;o%s bl

up to s0ph sticated 7-channet

Digital Preportional System! Bu Basic recelver - £695 (+ vat
the compa enta you want. ide. (or 87p) Send now for | t
any redio control applicatio No. 8 (35p) for fult de

n.
-—~Simple transmitter . Post ete., 50p each.

HENRY'S

For this latest edition, we
have made hundreds of
changes and additions.
Contalr ng virtually
everything for amateurs
and professionals,
Menry's Radio Cata-
logue s also a
“must''  for  man-
ufacture s.
Again, we have
includec acomplete
alphabefscal index,
as well as a sec-

Bulld tHa matching Texan st
ced varicap tuning. Pha ock loop
igned clreult. Everything you need
ass fibre pcb to the cabinet iteel!,
Excellent spec: 2.5 uV aerlal sensita ty. 300 mV output (adjus .

Tuning rage 87-102 MHz. Mains powered.

£27 55? SOY/c veneLic amirm TUNER MoDULE
+VAT £2.74 et MG P H ORI Buitin CAM
’ RO hE ol

. 1.6MHz » FM coverage f7-104MHNz
. ¥* 7501 aerial for FM x 150mV output

@0 tuner|

!

tlone! index, so . . ¥ Size 8}(L] x 81(W) x 2H(H)
no trouble at Price £21 35+ VAT £2.74 p&p £1.00

all 'n finding A
what you need., This new AMJFM tuner kit Easily adagted for stereo, using the
incorporazes 2 Mullard modules. Supplied as a Henelec 12 stereo decoder kit, high
preraligned and tested printed circuit, the performance modular geslon, phase lock
constructor only jas to build the PCBinto the loop princiole. Low pass ‘lters for
chassis, connect the pc wer, aerial and output loads. optimum perdformance.
Styled to match the Texan amp, mains operated. Price £8.75+ VAT £1.02 p&p 50p.

We will bg pleased to quote for parts for circults in this magazine. Send your list tor
quotationin S.A.E. Ask for FREE leaflets 21d Ifsts on our kits projects.

” v All mail to: Henry's Radi> 303 Edgware Rd. London W2
[ El!s LONOON W2: 404/6 Edgwase Road. Tel: 01-402 8381

LONOON W1: 231 Tottenhara Ct Rd. .7, 700, Tel: 01-636 6681

|
QUAN! DISCO
DN M

3 3

FREE — to educational establishments and
manufaciurers when ordered on official headed nolepape:r.
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Handysize Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soidering easy. No extra flux is required.

o %@ -handy size reels of SAVBI T,r BIB WIREﬁ

SAVBIT |

handy solder :
g:m?ains 2.3rmetres @ 40/60, 60/40 & STRIPPER

& CUTTER

Fitted with unique
8-gauge selector and

approx. of1.22mm
Ersin Multicore
Savbit Soider.
Savbitincreases

e ALU"’SOL solder

. l’ alloys
These latést Multicore solder reels are

ideal for the toolbox. Popular specifications

YRy N
s ’
- g

life of copper bits
by10times.
Size5 39p

cover all general and electrical applications, plus amajor advance
in soldering aluminium. Ask for a free copy of ‘Hints on Soldering'
containing clear instructions to make every job easy.

handle locking device.
Sprung for automatic
opening. Strips flex

¥ For soidering Ref. | Alloy

andcablein seconds. Model 8B 86p
v

Diam. | Length Use Price | “—
i imi metres
(fj!neJO|nt? T (SOLDER- )

I‘i'rf\)prl?fo; ?holssg:rr‘nsaﬁlr:rjc:)bs. Size _40/60 1.6 10.0 For economiqal general £1.49 :
PC115provides 6.4 metres 3 | Tin/Lead ‘e’f;&?iscea:?&i'{: ang WICK
?ppro'x.e(s)f 0. 71||rgg‘r:°:)dnirnfg Size | ALU-SOL| 16 8.5 | Foraluminium repairs. £1.99
|ngw:irm s fjrgar i P! 4 Also solders aluminium Absorbs solder
%1‘1)5 e cuits. to copper, brass etc. instantly from

5 s0p Size | 60/40 0.7 39.6 | Forfine wires, small £1.49 | | tags,printed
Or size 19A for kit wiring or 10 | Tin/Lead components and printed circuitsetc. Only needs
radio and TV repairs. circuits. 40-50Wattsolderingiron. Quick
2.1 metres approx. of Size | SAVBIT 1.2 13.7 | Forradio, TVand £1.49 | | andeasytouse. Non-corrosive.
1.22 mm solder. 12 similar work. Increases ’

| Slze19A 43p ) copper-bit life tenfoid. Size18 97p

Sole LK, Sales Concessionaines:

Bib Hi-Fi Accessories Limited,

Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4R0

Prices shown are recommended retail, inc. VA T From Electncal

and Hardware Shops. In difficulty send direct, plus 150
Prices and specifications subject to change without notice

‘GREENWAY’

RADIAL Lead Polyesters—irom 3p.
Radial Lead Polycarbonate—from 25p.
Dipped Tantalum—from 10p. Send for List
of Prices.

Potentiometers Presets *Piher Horizon-
tal & Vertical. Linear -2W |00R; 220R;
470R; 1K; 2K2; 4K7; 10K; 22K; 47K; 100K;
220K; | Meg 12p. *Carbon Track Poten-
tiometers—single Gang -25W Log & Lin
(2K2-). Values as Presets 25p each. Switch
Type D.P. (250V)—55p.

BARGAINS *10p each i4mm & |8mm
Ferrites; Twin Mounted Pots 50K Log AB;
Slide Switch 47K Log; Slider Potentiometer
(stereo 20p); Phono Panel with 4 sockets
6/10/12/17 way; Connectors |5 pitch;
Li296 28V Lamps; {4 P.C. Fuseholders;
Mixed Concentric Pots 100K & 10K,

SPECIAL OFFER Torrodial Transformers
20V 500MA; 35V 200MA £1-25 4 42p p&p.
A.C. Capacitors 16mfd 500V £1-25 + 42p
p&p. Isostat Solinoid Switch Coil 16ohms
24V 60p.

INDUSTRIAL DISTRIBUTORS—Send S.A.E.
for Mail Order List. VAT (*) 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. RH19-3RB.
!

Tel: Forest R’pw 3782 (STD 034-282) 3713

H.A.C. "o~

WORLD-WIDE RECEPTION

Famous for vver 35 years for Short-Wave Equip-
ment of quality, “H.A.C." were the Orlginal
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. 8pecial offer ARS valves—
70p each

1878 “DX" RECEIVER

Complete kit—Price £8-60 (incl. p. & p. & V.A.T.)
Customer writes: "I think the performance is
aatonishing 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 a fascinating
hobby*
This kit is ready to assemble and contains all
genulne short-wave components, drilled chasais,
valve, acocessorles and full instructions. Full range
of other 8.W. kits, including the famous model

K pius” (illustrated above), All orders despatched
within 7 days, S8end now for free descriptive
catalogue of kits and coniponents.

Send stamped envelope for details.

“H.A.C”” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 3SN

AN L.C.D. FOR UNDER £22!

OUR INTRODUCTORY
OFF

INSTAR 103P L.C.D.
Continuous readout of Hrs,
Mins, and pulsating Secs.
Gold plated case with S/S
back and matching bracelet.
Presentation box, Limited
avallabllity £21-50

Sxoclal offer—new from U.S.A.

FAIRCHILD TIMEBAND L.C.D's

These are beautiful watches.

5 4+ 4—Functions

Constant readout Hrs, Mins, and puisating Secs.

Single command button—push once for Month/

Dat to return—twice for |

Secs readout. Manuai reset.

+ PLUS 4 Auto 4—Yr calendar adjust/Backlight/

A.M.~P M. setting Indicator

Optlonal cont. alt. Time—

Date display.

TC 411 Chrome finish £29-5¢

TC 410 Goid plated £32-5

With Leather strap and

Pregentation Box.

Not illustrated

TC 413 Chrome finish £34-8¢

TC 412 Gold plated £37-50

e With matching bracelet and
I Presentation Box,

[llustrated
VERY SPECIAL L.E.D.
OFFER
GALA € + 3 Functions
Hrs, Mins, Secs, Alpha Day, £ o

Date, and Month 4+ PLUS
4+ Auto 4-Yr calendar adjust/
A.M.-P.M. setting indicator/
Auto hold and fade-out,
Available In S/S or Gold-
plated with S/S back and
matching bracelet.

Sold elsewhere at £22.95
OUR SPECIAL PRICE £13-95

No quibble, 1 Year Guarantee. Prices include
V.A.T, and P, & P. Free Battery/s. Compare our
prices and specifications.

Send cheque/Money Order to:~
TEMPUS, Dept. P.W, 357 NORFOLK
STREET CAMBRIDGE CBf 2LD Tel. 55004
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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 Daluxe 12” 8 or 15 ohms
Baker Malor 3, 8 or 15 ohms

Baker Superb 8 or 15 ohms

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

Celestion MH1000 8 or 15 ohms
Celostlon CO3K

Decca London ribbon horn

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

Decca CO/1/8 Xover (DK30)

EMI 14 x 8 Bass 8 ohms 14A770
EMI 8 x 5, 10 watt, d/cone, roll surr.
EMI 81" d/cone, roll surr. 8 ohms
EMI 8 roll surr. bass

EMI §° mid range

Elac 59RM109 (15) SORM114 (8)

Elac 64~ d/cone, roll surr. 8 ohms
Elac 10” 10RM239 B ohms

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

Eagle FR65

Eagle FR8

Eagle FR10

Eagie HT1S

Eagle HT21

Eagle MHT10

Eagle FF28 multicell. horn

Fane Pop 15, 8 or 18 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 18 ohm

Fane Pop 55, 8 or 18 ohm

Fane Pop 60, 8 or 16 ohm

Fana 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 16 chms
Fane Crescendo 18, 8 or 186 ohms
Fane 910 Mk Il horn

Fane 920 Mk |1 horn

Fane HPX1 crossover 200 watt
Fane 13 x 8, 15 watt dual cone

Fane 81T 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audiom 200 8 ohm
Goodmans Axlom 402 8 or 15 ohm
Goodmans Twinaxlom 8, 8 or 15 ohm
Goodmans Twinaxlom 10, 8 or 15 ohm
Goodmans BP 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG B or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8 or 15 ohm
Goodmans 15AX 8 or 15 ohm

SPEAKERS

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P
Goodmans 5 midrange 8 chm
Gauss 127

Gauss 15"

Gauss 18”7

Jordan Watts Module 4, 8 or 15 ohm
Kef T27

Kef T15

Kef B110

Kef B200

12
Kaf DN13 SP1015 or SP1017
Lowther PM8
Lowther PM6 Mk 1
Lowther PM7
Pserless KO10DT 4 or 8 ohms
Paerless DT10HFC 8 ohms
Paerless KO40MRF 8 ohms
Paerless MT225HFC 8 chms
Richard Allan CA12 12” bass
Richard Allen HP8B
Richard Allan LP8B
Richard Allan DT20
Richard Allan CN8280
Richard Allan CN820
Richard Allan Super dlsco 6B0W 12”
Richard Allen CG15 15" bass
Richard Allen Super Dlsco 10” 50 watt
Richard Allen Super Disco 8° 50 watt
Radford MD$
Radford MD8 dome mid range
Radford TD 3
Radford Crossover network
BD25 Mk I
Soles 4001 G &K
Tannoy 10” HPD
Tannoy 12” HPD
Tannoy 15” HPD
wWharfedale Super 10 RS/DD 8 ohms
Castle 8 RS/DD

SPEAKER KITS

Eaker Major Module 3, 8 cr t5 ohms
Goodmans DIN 20 4 or 8 ohms
Goodmans Mezzo Twin Kit
Helme XLK 20

Heime XLK 30

Helme XLK 35

Helme XLK 40

KEF kit 1

¥EF KIt 1Nl

Peerless 1060

Peorless 1070

Peerless 1120

Peerless 2050

Peerless 2060

Richard Allan Twin assembly
Richard Allan Triple 8
Rlichard Allan Tripie 12
Richard Allan Super Triple
Richard Altan RA8 Kt
Richard Aflan RA82 Kit
Richard Allan RAB2L Kit

each
each
palr
palr
palr
palr
palr
palr
each
palr
each
each
palr
palr
each
each
each
each
pair
palr
palr

HE Firm for speakers!

£13-28
£15-75
£51-95

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, Eagle,

Beyer, AKG etc.

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

SPEAKER KITS

Fane Mode One Mk2 each £10-35
Wharfedale Linton ) kit palr £21-50
Wharfedale Glendale 3XP kit palr  £47-70
Wharfedale Dovedate 1l kit palr £59-40
Wharfedale Denton 2XP Kt palr £23-28
Wharfedale Linton 3 x P Kt palr £34-25

Hi-Fi

ON DEMONSTRATION

in our showrooms

Akai, Armstrcng, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Ploneer, Radford, Rlchard
Allan, Rotel, Tandberg, Trio, Video-
tone, Wharfedale, etc. Ask for our
Hi-Fi Discourt 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. Rotel RA 412
£77-95. Rote!l RX 202 Mk 11 £97-50.
Videotone Minimax 11 £43-00. Video-
tone Saphir Il £49-00. Pioneer SX 450
£116-00. Sansul SC 2000/2062 £149-70.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, :uners, etc., and also
Radford Audio Laboratory equipment,
low distortion oscillator, distortion
measuring set, audio noise meter, etc.

All Prices Include VAT
(Prices correct at 29,9.78)

Send stamp for Free 38 page bookiet
‘Chaosing a Speaker'.

All units guaranteed New and Perfect.

Carriage and Insurance:

Speakers upto 12” 60p
127 £1:00
15” £1-75
18" £2-50

Kits £1-00 each (£2:00 per pair)
Tweeters & Crossovers 33p each

WILMSLOW
AUDIO

Dept. PW

Loudspeakers, Mail Order and Export:

Swan Works, Bank Square, Wilmslow.

Hi-Fi, Radio & TV : Swift of Wilmslow

5 Swan Street, Wilmslow, Cheshlre.

PA, Hi-FI & Accessories: Wilmsow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone:
Loudspeakers, Mall Order and Export
Wilmslow 29599
Hi-Fi, Radio, etc., Wilmslow 26213
(Access amd Barclay Card orders
accepted by phone).
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VVITCH HUNT

Amateurs to use the double sideband suppressed

carrler (DBSC) mode of transmission. The excuses,
| hesltate to cali them reasons, are both puzzling and
illogical. For example, the Radlo Regulatory Division has
suddenly discovered that DBSC ls not authorised by
international radio regulations. The fact that Amateurs
have been permitted this mode for some time, that
Amateurs In other countries will continue to have this
privilege, does not seem to have been discovered by the
Home Office—yet.

Perhaps the funniest excuse given by Whitehall Bureauc-
racy is that DBSC is difficult to monitor unless special
equipmentis used. If the Home Office stands by this, then It
Is quite plain that it does not understand DBSC and not
much else about the reception of radio signals, either.
Amateurs have been able to receive DBSC using their
ordinary communications receivers so perhaps the pro-
fessionals shouid ask the Amateurs for guidance and
technical tuition?

This is not the first time that the white-coilar brigade has
found Itself embarrassingly inferior. Back in 1968 many
Amateurs were sent an official communication asking them
to send morse more slowly! They were sending CW faster
than !the licence permitted, too fast for the professionals to
read

Certalnily the RSGB has received protests on the subject.
The Soclety position is that it will simply not accept the
ruling and it has reopened the matter with the Home Office.
The point is put that Amateurs do not deserve to lose
privileges, but unless complacency is replaced by keen
Interest they are going to lose more. Remember, there is a
major International communications conference due In
1979. Frequency space is preclous; why waste it on
Amateurs? Take it away, they're complacent, they won't do
anything.

Ahl you may cry, what about all that valuable ‘*‘self
training” which government is so keen Amateurs should
have? And the simple reply is, ‘“What self training?"
How many Amateurs today construct their own transmitters
or receivers? Very, very few. Many trot out and purchase
black boxes for a few hundreds of pounds. Are not those
who do this helping to reduce the Amateur Radio spectrum
to Citizen Band status?

Let us not, then, throw brickbats at the Home Office.
Instead, let us approach it with solid, well founded argu-
ments. Don’t let's bitch at the RSGB for **doing nothing’'.
Any -Society will act on instructions from its members.
So let us instruct. The ball is firmly in our court. If we don’t
play it, the pendulum may weil continue to swing towards
less and less privileges for the individual and then towards
fewer and fewer rights. LIONEL E. HOWES—Editor

THE Home Office has withdrawn permission from

Laskys move north

ELL Scotland, you need
Wnever feel as though you

are missing out on some-
thing ever again. Laskys—that
well known southern emporium of
HiFi fame has spread its wings
north of the border. Two new
shops have recently been opened
—one at 53 High Street, Ayr, and
the other at 133, King Street,
Kilmarnock.

Both shops previously traded
under the name of Valley Elec-
tronics who earlier this year were
taken over by Audiotronics, the
brand name of Laskys.

IWA, who despite the
A economic climate of late,
claim an ever increasing
growth rate in the UK Hi-Fi mar-
ket, have decided to consolidate
their sales and service network
in this country. To this end, they
have established a new subsidiary
company—Aiwa Sales and Service
(UK). Ltd.

This new organisation, the
seventh overseas venture to be set
up by the parent company, came
into official existence from the
1st August 1976. The address of
the new company is:—8 Grey Cain
Road, Watford, Herts.

VACANCY ON PW
A vacancy exists on PW for a Technical Sub-Editor. Appli-
cants should have a good knowledge of modern radio and
electronic techniques. The work is very interesting con-
sisting mainly of the preparation of articles for publication.
Previous experience of this work is desirable. Write with
brief personal details to the Editor, Practical Wireless,
Fleetway House, Farringdon Street, London EC4A 4AD.
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Walls have ears

OU all knew about those
wires that run around the
walls of houses and whose

owners are ‘paid one shilling
a year, or something like that,
for the privilege of letting the
company use their bricks for
support. Well most are owned by
British Relay who use the lines
for their cable TV network. Now
it seems, British Relay are
making these cables available
to local authorities and com-
munity groups wishing to operate
local radio stations.

The offer is said to be
restricted to areas where the
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cables are not already fully
loaded with local and national
BBC programmes and indepen-
dent radio channels. In offering
to make its cable network avail-
able, British Relay says its
charges will not be too high as
the company does not wish to
make a profit for as long as the
programmes remain experimental
and are run as a social service.

problems. Apparently the child
selects the type and degree of
difficulty of the problem and then
leaves the rest up to the machine.
An answer is then made—if

correct the complete equation
appears for one second, and then
the next problem appears. How-

Why not invade?

T a loose end? Live in
A Hastings? Then trot along

to the Hastings Electronic
and Radio Club, where they will
welcome any people interested in
amateur radio, HiFi, television,
digital techniques etc.

The club meets at the Social
Centre Hall, Middle Street,
Hastings, on the third Wednesday
of each month at 7.30 p.m. At
the present moment, there are
about 50 members, but the more
that join, according to the club’s
publicity officer Martin Oliver, the
more diverse the activities within
the Electronics field could
become.

7 i)

ever if an incorrect answer is
given the problem reappears.
Three wrong answers are allowed,
after which the machine senses
that its user is not quite with it,
and automatically displays the
correct answer.

After ten problems, this little
monster—sorry “professor’—will

We apologise . . .

It appears that the address
given for information concerning
the RAE Courses, published in
October was incorrect, The correct
address is as follows:—J. Brett
(Principal), Cove School, St.
John’s Road, Farnborough, Hants.

display a score out of ten, which
would swiftly be followed by the
next ten problems. How’s that
for progress?

One Package” and is available

from Publicity Department,
Marconi Instruments, Longacres,
St. Albans, Herts. Tel: St. Albans
59292.

Read-all-about-it

J TS not often the chance of a
i free booklet comes up, but
Marconi  Instruments are

Kiddy calc

SUPPOSE it was inevitable
I really, that after just about

every adult has a calculator
to play with, a company would
have the rather dubious “bright
idea” of producing a ocalculator
for the—wait for it—6 to 9 age
group.

Manufactured by Texas Instru-
ments, the “Little Professor” cal-
culator is described as being more
of a learning aid, with up to 16,000
pre-programmed basic maths
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offering a 12-page illustrated
booklet explaining the TF2008
AM/FM signal generator. This
generator is claimed to be
suitable for measurements on
almost every type of communica-
tion and broadcast receiver
operating up to 510MHz, and for
specialized receivers such as those
used for navigational aids. It has
eleven tuning bands covering
10kHz to 510MHz and possesses
the ability to be used as a sweep
generator.

The booklet describing this

Go on-have a go!

UST starting for the fifth
J successive year is the 3M

Young Poet Awards Scheme.
This scheme requires school-
children to compose poems and
record them onto open reel tape
or cassettes.

Last year, nearly 2,000 tapes were
entered by schools throughout
the United Kingdom, and this
year’s contest (1977) will again
be for entries in three categories.
The three categories are as
follows:—

(a) Junior—7 to 11 year olds.
(no more than 20 lines)

(b) Secondary—12 to 15 year
olds. (no more than 30 lines)

(c) Senior secondary—16 to 18
year olds. (no more than 30 lines)

To make the contest more
attractive, 3M will be awarding
trophies, a heavy duty Wollensak
cassette recorder for the winners’
schools, plus individual prizes for
the winners and runners-up.
Judging will be by a panel com-
prising poets and educationalists,
while entries will be judged on
originality, technique, command
of English and oral presentation.
An unusual rule in this contest
is that poems will be accepted in
standard English or a local
dialect.

Full details and entry forms
are now available from Nigel
Cobb, 3M United Kingdom
Limited, 3M House, Wigmore
Street, London W1A 1ET. Tel: 01-
486 5522. Closing date for receipt
of entries is January 26th 1977.

signal generator is entitled “All in

Capacitance Meter
PW Sept. 76

EVERAL readers have con-
S tacted us because they have

had difficulty in locating the
FET, type 2N5485. Stocks are
available from: C.T. Electronics,
270 Acton Lane, Chiswick, Lon-
don W4 5DG. Tel. No. 01-994 6275.
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may be employed for 2m reception, employs

a crystal-controlled oscillator and there will
often be multiplier and RF stages present. These
features assure a high degree of frequency stability
and high sensitivity, but they add considerably to
the cost and compllcatxon of the unit and the fixed
frequency oscillator also imposes limits on the VHF
bands which can be received.

THE usual specialised VHF converter, such as

Receiver

144/146MHz " 174-146 ana/' i

174-144
-28/30MHZ

Mixer Oscillator

7 174MHz

W348]

Fig. 1: Simple diagram IIIustraHng the method of changing frequency
In the converter,

A converter with a tuned oscillator, and no RF
stage, is by comparison very inexpensive and
straightforward. It has the great advantage that it
is readily adjusted for a whole range of reception
and output frequencies. Naturally frequency stability
cannot equal that of a converter with a crystal-
controlled oscillator but many popular VHF re-
ceivers use a capacitor tuned oscillator and are
able to perform satisfactorily. So the converter
described here has no RF stage (Wl‘llCh does not
contribute very greatly to sensmvxty in any case)
and a tuned oscillator. If it is enclosed in a metal
box as described, and placed to the side or back
of the receiver out of the way, no hand-capacitance
or similar troubles will be found to arise.

COVERAGE

The converter may be used from about 70MHz
up to a limit which depends somewhat on transis-
tors and other details but may exceed 200MHz. The
relationship between received, oscillator and output
frequencies for 2m reception is shown in Fig. 1.
Here, the oscillator is HF of signal frequency and
set to 174MHz. The difference between oscillator
and aerial frequencies is 28 to 30MHz, so tuning
the receiver over this band provides reception on
144 to 146MHz. The reception frequency need not,
of course, be that given, but will depend on the
signals required. [

The outprt frequency, to which the receiver is
tuned, need not be 28 to 30MHz. However, a band
around 24 to 30MHz or so will usually have the
advantage of reduced breakthrough of unwanted
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signals. It is not necessary that a 2MHz segment
be tuned as reception is obtained outside this limit,
with a consequent increase in the width of the
band upon which reception is possible. It is general
not to use a receiver frequency of lower than 4MHz.

For the oscillator, frequency is determined by the
converter input and output frequencies (e.g., the
range tuned by the receiver, and the frequency of
the wanted VHF signals). The oscillator is either
higher in frequency, or lower in frequency, than
the wanted VHF signals. The frequency difference
equals- the receiver frequency. This will be clear
from Fig. 1. In practice, it will be found easy to
tune the oscillator until the wanted signals are
heard with the receiver. However, Fig. 1 will be
of aid in working out a convenient way to obtain
coverage of a wanted VHF band.

THE RECEIVER

Such a converter is normally used in conjunction
with a short-wave communications- -type receiver
which will usually tune up to about 30MHz. It will
also have a metal case which will keep down un-
wanted signals such as broadcast or other inter-
ference, and the receiver will usually have an RF
amplifier.

Reception obtained depends on the facilities on
the receiver. Many VHF signals are AM and will
be received in the usual way, but for CW or SSB
reception, the receiver must have the capability for

Not a very prepossessing box/ But after ad/uslmenls It can be placed
out of the way.
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Fig. 2; Complabe eircuil of the
converter, Trinwner CT poaks
the cipnals white trimmer C7
solz she operaling froquency.
The maximum frequency of
operation will depend largely
upan the characleristics of the.
transistor. Trd, 8 BFI00,

ov
O—b

/

this mode. Other VHF signals will be FM, but
whether or not these can be tuned in satisfactorily
depends on the receiver selectivity, as reasonable
FM detection may be possible by tuning the signal
on to the slope of the IF passband. Good quality
or high fidelity FM reception should not be ex-
pected by this means.

CONVERTER CIRCUIT

This is shown in Fig. 2 where L1 is the mixer
aerial coil, and L2 the oscillator coil. Core-tuned
coils are commonly employed but here tuning is
effected by the small presets C1 and C7. This greatly
eases band modification, because L1 and L2 are
merely self-supporting coils soldered to pins and
so can be changed in a few moments.

A co-axial socket is provided for the aerial. Many
signals can be obtained by a short rod or stout wire,

% components list

—— - W,* 2 =5 TEw = ._.,.!
Resistors &% !
R1 100K 254 RE 1O
R2 100KLE %« % RE 68k
R3 22k R 6EK ‘.
[ R ATO0E < L0 £ Al Y or 3W 5% ABE
A ke & e
Capacitors ** e

& %
- Vand L
C1 10pF Ummers  S6C 2.7pF9%e AN

| s Miscellaneous ° o ‘ua T E
H Metal box about 125 x 100 x 50mim {5 & 4 2 Zin.) Plain *
gveroboard 0-15in, matrix 95 = 48mm (33 » 1iin.)
» & Slide switch. Batfery and clips. Coaxial sockets 2.
“*Former Tmm with tore. 6BA nuts and bolts. ™0 %
— - r

i {Jachgon 'Tétfer') L 5 :
£CE = €7 10pF trimmar, as €1 % |
Ca T CS 1':|DF 'y
c4 v c8 5nF R
C5 InF % ows  C10 200F
, All fixed ‘capacitors are ceramic b
e T e e
s Bemiconductors i DR s
I:.2 Trl 4073 v, ). Te2® BF200¢ i B
el o & SR TP ERRETY Y ”, g ¥y e

=

o K
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projecting vertically from this socket. Naturally
an improved aerial will greztly increase range and
volume, while the use of a co-axial lead from it to
the converter reduces capacity effects which can
be present with the rod. For 2m the aerial can be
simple dipole about 993mm (381in) overall, either
wire or self-supporting tube, with a feeder from
the centre. Such an aerial is easily made to fit on a
light wooden post. It will also give reception over
quite a wide range of frequencies.

Transistor Trl is the mixer with injection from the
BF200 oscillator Tr2 via C4. In the converter con-
structed, the grounded base oscillator Tr2 func-
tioned up to 230MHz.

The mixer drain feeds the resonant circuit L3
which is broadly tuned to the receiver frequency
and it has a coupling winding L4. This allows a co-
axial lead to be used to the receiver, to avoid un-
necessary pick-up of interfering SW signals.

The finished board is bolted to the lid of the box and wires taken to the
coaxial sockets and tane on-off switch.
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o L4 L - Fig. 3: Layouf of compoments .
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° 3 O board thus enabling the cally
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Battery &
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CONSTRUCTION INDUCTORS

The metal box used is slightly under 125 x 100mm
(5 x 4in) and is about 50mm (2in) deep. Components
are assembled on a 0-15in matrix perforated board
about 95 x 48mm (3% x 1%in), Fig. 3. First drill both
board and box top together for the four 6BA mount-
ing bolts and also fit the two co-axial sockets and
on-off switch. The bolts are long enough to allow
about 15mm clearance between board and box top.
Components are mounted on both sides qf the board,
as in Figs. 3 and 4. Short connections are used and
the by-pass capacitors can be small disc ceramic
types. Pins are fitted as shown to take L1 and L2.
If trimmers other than those listed are used take
the upper or rotating part to the earth line for C1,
or C5 for trimmer C7. The tags MC are connected
to the metal box through the mounting bolts. When
the board has been wired, fit it as in Fig. 3, and
connect co-axial and switch leads. Holes match with
L3 and the trimmers.

The output coil L3 is wound on a 7mm cored
former and has 15 turns of 26SWG enamelled cop-
per wire close wound. Core adjustment allows this
to be tuned around the 28 to 30MHz region. 14 is
.4 turns of insulated wire, overwound on L3, at the
“earthed” end (C10). To cater for a receiver tuned
over the 14 to 16MHz range the coil may have 28
turns of 32SWG enamelled copper wire, with a
22pF parallel capacitor instead of the 10pF shown.
L4 is then 7 turns.

For 70MHz a coil covering about 65 to 95 MHz
can be wound with 20SWG wire. Use 9 turns, with
an outside diameter of 10mm and with turns spaced
to occupy 20mm. For 144MHz a coil covering about
115 to 150MHz is suitable and this can have $ turns,
9mm outside diameter and 20mm long. For frequen-
cies over about 175MHz, two turns, 8mm outside
diameter and 18mm long, may be used.

Reception frequency is of course critically depen-

Out
’ . s - (7 o
I o
¥ Fig. 4: Some components are °°
fitfed g the back of the board, °
BEFORE [inalty fiting the’
board to the lid drill three holes °
in the I corresponding with o
the positions of the two lrim-,
mers -and L3 Note that the ° o
ghield tead on Tr? is left, °
disconnecied, 5 Sh (4
% (NG 2 °
i #
kd o
i = <] <]
ae;\?; e 0 s
B He o N
S R S1 Battery +
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dent on L2 and C2 Here, an oscillator range of
about 85 to 115MHz can be obtained with 6 turns,
9mm outside diameter and 9mm long. For 2m a
smaller coil is necessary and it can have 4 turns,
being 8mm outside diameter and 17mm long, for
a coverage of about 140 to 185MHz The smallest
coil found able to sustain oscillation was 1 turn,
9mm outside diameter, which covered from 190 to
230MHz,

TUNING ADJUSTMENTS

The core of L3 is peaked up for best reception
at about the middle of the range to be tuned on
the receiver (as example, say 29MHz). This can be
done with any signal received through the con-
verter or by temporarily placing an insulated lead
from the short-wave aerial against the drain lead
to L3 and tuning L3 for best reception of a signal
in the actual receiver band.

L1 tuning is extremely flat and can simply be
peaked up when some VHF signal of about the
wanted frequency is heard. Very flat tuning here
does not indicate any fault, To find the wanted
signals, slowly rotate C7 throughout its range,
When set, tuning is carried out on the receiver,
The tuning of L2 is critical and slight re-adjustments
will move the VHF signals up and down the receiver
scale, which may be useful to dodge troublesome
SW breakthrough.

Another view of the converter. Initial testing can be
done with if out of the box. Final frequency adjustments
must be made with the converter and battery in the box.
Ensure the battery cannot move about inside the box.

C6 was found to provide oscillation over the
ranges described. Oscillation is not occurring if a
milliameter in series with R4 shows no change in
current when L2 is touched with the fingers. In
these circumstances reception through the con-
verter is impossible. With other tranmsistors, it may
be worth modifying C6, but the value necessary here
is very small.

Tuning the receiver over a wider band gives
greater VHF coverage, but if the receiver is tuned
too far from the frequency to which L3 is set, sensi-
tivity will be reduced unnecessarily. As signals at
the converter aerial circuit may be either above or
below the oscillator frequency, strong signals will
break through on the second channel. This is un-
likely to matter unless the receiver is used at a
rather low frequency. For example, wanted and
second channel aerial frequencies will be separated
by 60MHz if the receiver is tuned to 30MHz, but
only by 8MHz if the receiver is used on 4MHz.
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TELEVISION

DECEMBER

® THE ART OF ALIGNMENT

Many people are shy ah‘out recelver alignment.
Amongst possible causes are'the absence of any
standard work on the subject, the confusing
instructions so often found In service manuals,
and the fact that if you don’t know what you're
doing you can end up In a right mess. Harold
Peters sets out to cure this state of affairs, giving
a down to earth account of the principles along
with practical examples and hints,

® TnE PHILIPS G8 COLQUR
CHASSIS

We are often asked about the popular Philips G8
colour chassis Introduced |7 1970, A. Denham
describes the fault conditions he has commonly
encountered on the varlous versions of It,

® TV SOUND CIRCUITS FOR
THE CONSTRUCTOR

it is sometimes desirable to be able to monitor the
TV sound through a separate system to that in the
set. Recent TV sound l.c.s. make the construction
of a complete TV sound channel particularly
simple - using Just one i.c. and a handful of com-
ponents. A practical, tested dJesign Is given, also
an output stage which can be used to replace
obsolete i.c. sound output stages.

® SERVICING TELEVISION
RECEIVERS

Les Lawrey-Johns reports on his experiences with
Philips 320 solid-state monochrome chassis.

® MINIATURE VHF AERIALS

when Bands | and Il are re-engineered the
question of new v.h.f. TV aerlais will arise, Need
they be such massive structures as the present
generation? Recent deveiopments Indicate that
much smaller types are practicable. Pat Hawker
reports.

PLUS ALL THE REGULAR FEATURES
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TIOL. e W |y By 1
(Name of Newsagent)

Please reserveldellver the DECEMBER Issue of
TELEVISION (45p), on sale November 15th, and con-
tinue every month until further notice.
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AVE you ever left your works in the evening, i o
H returned to your car and found the battery i -
flat because you forgot to turn off your lights %} i

when you got out of the car that morning? i i

Probably very few can say they haven’t at least
left the lights on, even if the result wasn’t a flat
battery, and the approaching dark mornings must
increase the chances of repeating the mistake, or,
for the lucky ones, making it for the first time.

Now a simple electronic device will ensure that
your memory isn’t the last line of defence.

1 R R
o e R S R
e S R R

%
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Theory of operation

The unit functions by looking at the state of the
car’s lights and of the ignition. When both are off
the unit is happy, when both are on the unit is happy
but when the lights are on and the ignition off then
the unit complains by giving an audible note.

There are, of course, times when it is required to
accept the condition of lights on only and, to avoid
an unpleasant noise, an override is provided. How-
ever, when the override has been used it has to
be cancelled when the ignition is switched on again
or the unit complains once more with its audible
note.
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Fig. 1. The schematic diagram of the unit for both negative and -
positive earth systerms. Piease note that Tr1, in the positive:
& © earth unil, should be BC107 as per parts list, . | 2
" g o N i . $

S
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Negative earth

Operate
S1a +
ignition Over-ride =
switch I e R1 Speaker
| 680
|
|
|
' /
| ™
| N2905
|
|

Sib ;
|

Lights o S—
switch
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Circuit operation

The schematic for the unit is given as fig 1. In the
circuit, which is an audio oscillator, the transformer
and C2/R2 provide the phase shift and determine the
frequency of operation. Because the tone isn’t critical
a wide range of capacitor and transformer types and
values can be used. Those given in the parts list
proved quite successful.

Resistor R1 provides a DC return path under
certain circumstances and capacitor Cl acts as an
AF bypass for it, preventing any of the audio being
lost.

The unit derives its power from the car’s battery
but it can be via either the ignition switch and earth
or the light switch and earth depending on the mode
of use.

Switch operations

With the selector switch S1 at normal, the ignition
off and the lights off there is no supply to the unit

Positive earth
Operate _
Sla
Over-ride L &l
fodddh ==33uF
gé o Speaker

sib K
D1
Oo— BAI0O W330
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% components list

(I
[

-Rt  680( 10% +W
R2 150k 5% iW 4
C1: 33uF, 25V, electrolytic
C2 0-22uF, any material
D1 OAG90, or equivalent
Tri 2N2905, for Negative Earth
- BC107, for Positive Earth
T1 - Transformer, minijature transistor output,
" 1.2k primary, 8Q secondary
S1  Double pole, Double throw, toggle, lever or °
_ slider .
Speaker To suit the output transformer
Miscellaneous, Perforated board, Board pins,
Transistor Socket (if required), .
Switch Bracket -

and it remains dormant. When the ignition is
switched on, but the lights are not, there is a path
to earth for the ignition voltage, via R1, but the
remainder of the circuit is inoperative.

When the ignition and the lights are both on, the
collector and emitter of Trl are at equal potentials
so the circuit does nothing. If the ignition is turned
off whilst the lights are on, the collector of Trl is
returned to earth through R1 and the emitter is
suppliec with the battery voltage. Under these con-
ditions the circuit will osciliate and produce the
alarm.

With the selector switch in the override position,
the supply from the light switch is lefr open circuit
irrespective of the lights being on or off. The poten-
tial at the ignition switch is applied to the emitter
of Trl through DI.

If the ignition is off, then, under this switch
position, the unit is not energised and all is quiet
even though the lights are on. However, when the
ignition is switched on the battery potential is
applied to the emitter of Trl and, since its collector
is returned to earth via R1, the circuit oscillates and
the alarm sounds as a reminder to return the system
to normal. The alarm will, of course, stop when the
switch is returned to the operate position.

Construction

The method used for mounting the components
and the unit itself will depend to a large extent on
the space available in the car and on the preferred
mounting position.

In the author’s case, sufficient space existed behind
the dash panel so the components were mounted on
a small piece of perforated board and bolted into a
box. The box, less the normal/override switch, was
bolted behind the dash. The switch was mounted on
the dash handy to the ignition switch and wires
run between the two.

If space permits, the board can be mounted on an
aluminium bracket and the complete unit fastened
into its resting place by the switch locking nuts.

The supply for the lamps is probably most con-
veniently taken from the switched side of the light
switch itself, although if the location of the unit
warranis it, it could be tapped off the lamp con-
nector. The supply can be wired to either the park-
ing lights or the headlamps. In the latter case make
sure the headlamp flasher doesn’t operate the
warning.
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A PRACTICAL ELECTRONICS PUBLICATION

A SPECIAL SELECTION OF
MUSICALPROJECTS FROM PE

THE MINISONIC MK2

SOUND SYNTHESISER
An up-dated version of the published Mk 1,
the Mk 2 has an integral keyboard, two
250 mW monitoring channels and
joudspeakers, and facilities for amplitude,
frequency and harmonic modulation.

THE JOANNA
ELECTRONIC PIANO

has realistic piano effect with touch-sensitive
keyboard and additional choice of harpsichord
or honky-tonk voicing.

THE ORION STEREO AMPLIFIER

A hi-fi amplifier with output of over
20 +20 watts. Compact and complete in one
unit, it measures only 14" x 6" x 2",

PLUS

Some great sound effects units for guitars,
keyboard instruments and general recording.

(Please allow at least 2 weeks

for delivery)

If you do not wish to mutilate your
copy of the magazine, please send
your order on a separate sheet.

Available

Now
£1.20

POST PAID

To: Practical Electronics
IPC Magazines Ltd., Receiving Cashiers Dept.,
King’s Reach Tower, Stamford Street, London SE1 9LS
Please send me.......... copy(ies) of
“Sound Design”. | enclose a Postal Order/Cheque
for £1.20 (post paid) or (state amount for
more than one copy).......... (£2.35 post paid
for 2 copies)
PLEASE WRITE IN BLOCK LETTERS

.......................... Postcode..............

Remillanqes with overseas orders must be sufficient to cover despatch by
sea or air mail as required. Payable by International Money Order only.
PW. 411

Company registered in England. Regd. No. 53626.
A subsidiary of Reed International Limited.
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RVIGE FOR READERS

e . | boards, except SRBP, are glassfibre, drilled and roller-tinned

' To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS
I Please supply PCB/s as indicated by tick/s in box/es I
I Issue Project Ref Price P/P I
- Sep 75 Electronic Clock DNO0795 I
' (set of three) DN0795} 2-40+15 O
DNO0797
Dec 75 Random Number Selector DNO793A 0-98+12 O I
l Dec 75 Sound-To-Light Display DNO0798 1:15+12 O
Dec 75 12V PA System DN2/dM 0-98+12 O
Dec 75 Disco System, Amplifier I
| (2 required) each AMO0421 4-40+22 O
Dec 75 Disco System, Light Modulator AMO0423 350422 O
I Jan 76 Music Box SRBP DN1/JM  2:25418 O I
glassfibre DN1/JM 3:00+18 O
Mar 76 CMOS Crystal Calibrator AMO0438 1-194+12 O I
Apr 76 DF Receiver DN4/IM
I P (set of two) DNS;JM 1-92+15 (N
Apr 76 Wobbulator AMO0443 1:08+12 O I
I Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15 [l
June 76 Dig. Freq. Meter (set of 4) 4X A004 3:17+15 a
Jul 76  Transistor Tester A002  3-08+18 [ I
I Jul 76  Disco Preamplifier A003 0-65+12 O
Aug 76 Cassette Player Power Supply A001 0-65+12 O I
I 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
Oct 76 Digital Car Clock (set) A001/2/3 2-58+12 O l
I Oct 76 Interwipe DN8JM 0-80+12 O
Oct 76 Video-Writer (set) D002/3/4/6
A007 21-44450 [] I
I Oct 76 Hazard Flasher D005  0-76+12 [
Nov 76 Low Level Battery Indicator A016 0-40+12 O
Nov 76  Electronic Thermostat AO017 1-30+12 O I
I Nov 76  Cirtest Probe A018 0-48+12 O
Nov 76 Burglar Alarm A019 0:50+12 O ’
Nov 76 DFM Pre-scaler PCB A015 will be added to set of four
j I DFM boards at no extra cost.
| Dec76 Chromachase A021  5:70+22 [ I
g I Post and packing is for one board or set of boards. Prices include VAT
8 I Remittances with overseas orders must be sufficient to cover despatch I
- by sea or air mail as required.
D l I enclose Postal Order/Cheque ACCESS welcome. I
g /' N o —r !; ! Send card number only. l
a | I for £................. made payable to READERS PCB SERVICES LTD. I
0 I L o S
o | I ADDRESS ...ttt
o |
X

I ........................................................................ Post Code .........ccovvrvnnnnnn. I
Any correspondence concerning this service must be addressed to READERS
I PCB SERVICES and not to the Editorial offices.
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FLAT PICTURE

Pilgrimages can be rather long,
but perseverance can make all the
difference. One person who is quite
definitely persevering is a German
researcher in Dortmund. His pil-
grimage is to the shrine of the flat
television tube. And he thinks his
journey could be over within the
next couple of years.

Already, this gentleman has built
a prototype pocket television receiver
with a 12 X 9 centimetre display—
flat screen, of course. The prototype
is black-and-white, but already there
are plans to build a colour display.
The favourites at the present state-
of-the-art are electroluminescence
and liquid crystal.

Don't think it's just a theoretical
dream either. Quite apart from
building a prototype, an automated
system to produce the flat screens
has been worked out and is not
terribly expensive. Part of the system
involves laying down thin film
transistors directly on to glass in
order to drive the screen.

One tast thought. The researcher
thinks that the system of the minute
pocket television could be employed
in a midget projection TV system.
Presumably, boring programmes will
be eyed at 12 X 9cm while the Miss
World contest would be projected
on to the outside wall of the nearest
freshly “Snowcemed' house.

EYE, EYE!

Bet you've often heard the expres-
sions ‘A backward glance’, or having
‘eyes in the back of your head'.
American researchers are coming
close to doing just that—they're
trying to give blind people an ‘eye’
in the middle of their back!

Numerous systems are under
current investigation, some showing
greater promise than others. Perhaps
the most obvious is the implantation
of minute electrodes into the brain.
The signals come from a tiny tele-
vision camera and are converted into
impulses which the brain would
normally receive from the eye had it
been working. Some success has
been reported here but obviously the
system is intricate and complex.
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The newer research is tackling the
preblem differently and in a very
intriguing manner. The researchers
argue that the skin is sensitive to
various pressures. So why not have
some form of sensor system which
simply feeds its output to a matrix
of “pins" held in close contact with a
patient—say to his/her back?

And it works! After about one
month of training, a blind person s
able to read one-inch high characters.
With further training, very much
smaller characters can be 'read".
One person who has tried out the
system can get to work quite unaided.
He uses public transport and walks
a fair distance, too.

Admittedly this method does not
allow the patient to see in the exact
way that sighted people can, but the
training to translate the electrode
or needle sensations .into ‘visual'
images seems to work and most
certainly works in practice. Again,
it doesn't involve any surgery and no
insertion of probes into the brain.

Another researcher in this field
also pursuing somewhat similar
lines has an array of 1,024 electrodes
which are held in contact with the
stomach. By feeding it with signals
from a vidicon attached to a micro-
scope on a production line, a com-
pletely ‘blind* operative can perform
assembly tasks equal to more for-
tunate, sighted operators.

Some interesting facts have come
to light during the experiments. For
example, the minimum number of
points needed to evoke ‘sight’ is
1,400. The human eye offers a res-
olution of some 20,000 points and
admittedly when this comparison is
made the experimental system does
appear inadequate. But these are
early days—look at the development
of integrated circuits.

CENTRALLY HEATED
ZENER

Whatever will those semiconductor
manufacturers get up to next? This
time they've fixed their beady little
eves on the zener diode. This device
is commonly used to provide a stable
voltage reference. In theory, all one
needs is a zener plus a suitable
series resistor and a stabie voltage is

made available. As you've doubtless
guessed, nothing is ever that simple.
The zener diode has a weakness—
it is sensitive to temperature varia-
tions and this thermal sensitivity
alters the diode's stability. The
semiconductor whizz kids decided to
do something about the problem—
they've built a chip to house a zener
diode and a tiny heater which keeps
the zener at a constant temperature.
The result is that the tiny chip holds
variations to 1ppm/°C (one part per
million per degree centigrade).

When winter comes and you're
cold, just think of all those zeners
sitting comfortable by their own little
fires. Ain't life beautiful?

SOAPY MAGNETS

Bubbling with enthusiasm, that's
a fair description of one Japanese
company. It's excited about it's latest
product—a bubble memory. The
industrious orientals have managed
to cram 256,000 bits into a 9mm square
chip. Each individual memory cell
measures a tiny 16 micrometres and
the ‘bubbles’ in the memory have
slimmed down to only 4 micrometres.

The ‘bubbles’ are really minute
magnetic domains. Thus a bubble is
either magnetised or not magnetised,
or is either a north pole or south pole
orientated. This gives the yes or no,
one or nought pattern suitable for
memories.

MINIFLOPPY . ..

Talking about memories, have
you heard about floppy discs. These
are very thin discs of material which
can be magnetised by a head as it
spins round and stops etc rather like
the pick-up arm and gramophone
record.

Well, it just had to happen. Some-
ones brought out a midget version
called the Minifloppy (I like it, I like
it). The storage of information has
been carried out by using cassettes
in many areas and the Minifloppy is
aimed at that area of the market. This
includes the microcomputer hobby
market, according to the manu-
facturers.

Tﬁ

@ne cannot just plug into the brain.
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A well bulanced pﬂil‘! speakers or £252-00 excluding speak-

) o, ers. All prices are exclusive of VAT.
Fresh from its debut at Audio '76 Goldring Lenco (Dept. PW), Anglian

is Goldring's new turntable unit, the lane, Bury St Edmunds, Suffolk.
L90. This new model is belt driven 1P32 6SS.

and features an illuminated strobo-
scope together with an electronically
controlled speed adjustment and
shut-off mechanism. A redesigned
ultra lightweight pick-up arm is also
part of this new package, as is the
wooden plinth and smoked Perspex
cover.

To match the full potential of this
new deck, Goldring have introduced
a new cartridge called the G900E.
Weighing in at less than 5 gms. it is
claimed to track with precision at
1gm.

Also, just arrived from Goldring is
the latest in Music Centres—the
Lenco L3000. Units incorporated
comprise an AM/FM tuner with stereo
decoder, belt driven turntable unit,
a stereo cassette tape recorder, and
finally a high quality stereo amplifier,
Price of the L90 turntable is £148-00,
and for the L3000 £298-00 including

-

Multi-DIL Switches for PCB mounting Erg Components have recently an-
nounced an entirely new range of
Dual-in-Line switch modules called
‘SpectraDIL'. These switches are
available in 2, 4, 6, 8 and 10 pole
versions, and range from 5 to 25mm
in length. The basic single throw
style has a white case with laterally
operated arrow shaped sliders,
coloured In accordance with the
international colour code.

Features include gold plated spring
loaded wiping contacts suitable for
microvolt to low power switching and
a typical resistance of 10milliohms.
Useful life of these switches is
claimed to be in excess of 10,000
operations at full 10V A rating.

Prices start from 10p per pole per
switch per 100, and as all types are
held in stock, the firm claim that
despatch is immediate.

Erg Industrial Corporation Ltd.,
(Dept. PW), Luton Road, Dunstable,
Beds. Tel: 0582 62241.
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Here’s the remarkable new

ViDLOMASLILIN

Superscore Home TV Game
Get it together for only £24.95

ball speeds, automatic serving and much more. It runs
on six 14 volt SP11 type batteries (not supplied).

The Videomaster Superscore kit costs only
£24.95 including VAT (recommended retail price of the
ready built model is over £40.00) and comes complete
with ready-tuned UHF or VHF modulator, circuit board
with printed legend, all resistors, transistors and diodes,
built-in loudspeaker, socket for mains adaptor, and, of

Available to you in kit form at the same moment
as its national launch, the brilliant new Videomaster
Superscore contains the latest product of MOS
technology: a TV game chip.

The logic contained in it had previously to be
generated by 100 TTL devices. Now it is condensed
into one 28-pin chip.

This all-new Videomaster plugs into your 625-line

UHF TV set (for overseas customers having VHF sets
we can supply the necessary VHF modulator) to give

you four exciting games (including tennis and football)

and two future game options. It features on-screen
digital scoring, realistic hit sounds, two bat sizes, two

course, the TV game chip itseif.

Easy to put together the Superscore has full
assembly instructions, circuit diagram and circuit
description. Don't miss this chance to own the newest
electronic game at such low cost.

POST TODAY TO:

> V- G

Videomaster L¥d 14/20 Headfort Place, London SW1X 7HN @ |

Please send me (insert No. requ’d).........ccoun... Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) |
or £23.10+£4.00 for P&P overseas) |

l | enclose my cheque/money order* for £........ccccce.. VHF modulator required  YES/NO*

' PWI7
|

|

!

|
NAME

i

|

i

ADDRESS

ALLOW 21 DAYS FOR DELIVERY * delete as necessary

e o e e e o o e = = o — — — —— — — ————— -
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VAT INCLUSIVE

Add 20p P & P--No other extras

TTLs by TEXAS

7405  25p 74104  60p
7408 41p 74105 &0p
7407 p 74107 36p
7408 22p 71409  70p
7409 22p 74110 55p
7410 p 74111 30p
T4HtO 22p 74118 90p
1411 P 74121 32p
7412 27p 74122 S2p
7413 40p 74123 73p
7414 8p 74125 70p
7410 ] 74128  85p
47 40p 4132 T5p
7420 18p 74136 81p
7421 43p 74141 15p
7422 28p 74142 300p
7423 3ep 74145 Sp
7425 3p 74148 173p
7427 40p 74150 135p
7428 3%p 74151 17p
7430 18p 74153 92p
7432 32p 74154 184p
7437 32p 74155 (3
7438 32p 74156 97p
7440 18p 74157  96p
7441 8sp 74159 220p
7442 15p 74160 107p
7443 116p 74181 107p
7444 118p 74162 107p
T445  120p 74163 107p
7448 p 74184 130p
7447 81p 74185 150p
7448 80p 74166 140p
7450 190 74167 340p
7481 18p 74173 160p
7483 18p 74174 120p
7484 18p T4175 92

7480 18p 74176 131p
7470 6p 74177 100p
7472 31p 74180 108p
7473 p 74181 322p
7474 7p 74182 89p
7473 45p 74185 146p
7478 e 74190 185p

PRICES

RAN- BCig4 14p , BF258 3%p
SISTORS BC187 32p | BFR39 J4p
AC125 18p | BC212 14p | BFR40 34p
AC128 18p § BC213 12p | BFR79 34p
AC127 18p | BC214 17p | BFR80 34p
AC128 16p | BC337 24p | BFR88 37p
AC176 18p | BC478 32p | BFX30 R2p
AC187 19p | BCY70 20p | BFX84 23p
AC188 18p | BCYT 24p | BFX8S 27p
AD149 46p | BD13t 39p | BFX86 28p
ADI18t 3%9p | BD132 43p | BFX87 22p
AD162 39p | BD135 54p | BFX88 26p
AF114 22p | BD136 55p | BFY50 17p
AF115 22p | BD139 p [ BFY51 18p
AF116 22p | BD140 60p | BFYS2 17p
AF117 22p | BD181 97p | BRY39 48p
AF139 40p | BD182 97p | BSX19 18p
AF239 p | BDYS56 175p | BSX20 13p
BC107/B  10p | BF115 24p | BU1DS  175p
BC108/B 10p | BF187 28p | BU108  312p
BC109C 11p | BF170 25p | MJE340  49p
B8C147 p | BF173 27p | MJ2955 110p
BC148 9p | BF177 28p | MJE2955 107p
BC149 10p | BF178 30p | MJE30S5 70p
BC157 11p | BF179 35p | MPSA06 37p
BC158 13p | BF1380 35p | MPSA12 62p

159 p | BF181 35p | MPS U 9p
BC189C 15p | BF132 35p | MPSUS6 93p

171 p | BF184  24p | OC28 70p
BC172 11p | BF185 24p | OC35 T0p
BC173 13p | BF194 13p | OC41 19p
BC177 20p | BF195 11p § OC42 19p
BC178 17p | BFt96 17p | OC4S 19p
BC179 20p | BF197 19p 71 Sp
BC182 12p | BF200 40p | TIP28A  50p
BC183 12p | BF257 d4p [ TIP29C  d2p
OP. AMPS
301A Ext. Comp. 8 pin DIL 40p
538T FET Op. Amp TO 99 300p
709 Ext. Comp. 8/14 pin DIL 30p
710 DIff. Comp. 14 pin DIL 45p
741 int. Comp. 8/14 pin DIL 25p
747 Dual 741 14 pin DIL p
748 Ext. Comp. 8 pln DIL 0p
778 Plog Op. Amp TO 99 153p
1458 Dual Op. Amp. 8 pin DIL 7
3130 CMOS/Blpolar Mosfet Sp
3140 BIMOS/FET Input 8 pin DIL 108p
3900 Quad. Op. Amp. 14 pin DIL  860p
LINEAR 1.Cs.

CA 3028A DIff. Cascade Amp. To 88 112p

FIXED--Plastlc 3 Terminals

1t Amp Positive

5V 7805 150p
12v 7812 150p
15v 7815 150p
18V 7818 150p
24V 7824 150p
i Amp Negative

5V 7905 5
12v 7912 215p
15V 7915 215p
18V 7918 215p
24V 7924 215p

LM309K (TO3) 5V 1 Amp150p
LM323K (TO3) 5V 3 Amp750p
TBA625B(TO5)12V 0-5A 99p
7805 {TO3) 5V 1Amp 150p

7480 84p 74181 130D | K 3008”5 Transistor Array 14 pin DIL 7
y 14 pln DIL Op
T 1%e 14192 130D 1CA3048  Quad. Low Noise Amp. 250
:“ :;F 74104 765 ] A 3053  DIiff. Cascade Amp. TOS/DIL |0p
; P Pl CA 3080  Op Transconduct. Amp 8 DIL 90p
484 103p 74105 102p ! Ca 3089E FM IF System 16 pin DIL  250p
1485 1200 74096 103p | CA 3090AQ FM Stereo Decoder QIL  500p
;:g‘ Ji:l’ 74197 108p | ICLBO3BBC VCO Fun.ken 14 pin DIL 600p
He P 74198 214p | /GLB0IBCC VCO Fun.ken 14 pln DIL 340p
74%0 ::P LM38ON  2W Audlo Amp 14 pin DIL  100p
7491 p__ 74199 970§ M38BIN  Stereo Pre Amp 14 pin DIL  180p
C-MOS IC M252 Rhythm Ken 16 pin DIL 850p
18p 4029 120p MC1310 FM Stereo Decoder t4 pln DIL 2009
4001 18p 4 s9p MC135tP  Lim/Det. Audlo Preamp 104p
4002 19p 4042 %0p MC1495 Muitipher 14 pin DIL 370p
4008 104p 4043 100p | MC1496  Bal. Mod/Demod 14 DIL 115p
4007 18p 4046  150p MC3340P  Elec. Attenuator 8pin DIL 160p
4000  §7p 4047 1iop | MFC4000B {W Audlo Amplifier PCB  75p
4011 18p 4049 sep | NES4OL  Audio Pwr. Driver TOS9 140p
4012 19p 4050 50 NE555V Timer 8 pin DIL 40p
4013 555 4054 120 | NESSE Dual 555 14 pin DIL 76p
015  90p 4055 t20p | NES6'B  PLL with AM Demod 425p
w018 84 4056 145 | NES62B  PLL with VCO 16 pin DIL  425p
4017 100p 4060 120 | NESES PLL 14 pin DIL 200p
4018 120p 4069 “w0p NE566V PLL Function Gen 8 pIn DIL 185p
4019 p 4071 290 NE567V PLL Tone Decoder 8 pin DIL 200p
020 1205 4072 39 | 2567 Dual 567 18 pin DIL 400p
4022 180p 4081  {fep | SN72733  Video Ampiifier 14 pin DIL  150p
4023 19p 4082 20p | SNT6003N  Audlo Pwr. Amp with int. HS 275p
56 4510 142p | SNIBOTIN  Audio Pwr Amp with int HS 175p
4025  19p 4511  160p | SN76023N  Audio Pwr Amp with int HS 175p
4028 200p 4516 140p | SNT6033N  Audio Pwr. Amp with int. HS z7sp
4027 $1p 4518 108p TAA621A Aud. Amp. for TV QIL
4028 152p 4528 130p | TAAS6IB FM IF Amp Lim)Detector QIL 1509
;gﬁgus AudIAu Amp QIL 00p
ow FILE OI 00 SW Audio Amp QIL 100p
gOCK:?'g BY TE;AS TBA810 TW Audlio Amp QiL 125p
8 pin 12p, 14 pin 13p, | TBAS0  2W Audio Amp QIL 100p
16 pin 14p, 24 pin 40p | TDA2020 20W Audlo Amp QIL 405p
XR2240 Prog Timer/Counter 16 pln DIL 400p
VOL. REGS. ZN414 TRF Radio Recelver TO18 140p

Fully branded devices from
RCA, TEXAS, MOTOROLA,
MULLARD, etc.

TIP30A  60p , 40362 45p
TIP30C  72p | 40410 65p
TIP3tA  56p | 40409 85,
TIP3IC  68p | 40411  243p
TIP32A  63p | 40594 85p
TIP32C  85p | 40595 7p
TIP33A  97p | ppp,
TIPI3C 120p [ pr ot o
TIPMA 124p | uutlo 0P
TIPMC 1600 | yprins  4op
TIP35A 243p | pociny 40
TIP3SC 280p | ypcioe  4of
TIP3SA 207p | ppanio 279
TIP36C 360p | oy 3500 ”P
TIP&1A  70p | 50a05Y “P
TIP4IC  84p | jucesy  ToP
TIP42A  76p | pusics  Gob
TIP42C  96p | o\cise  a0p
TIP20s5  76p | JUg00 “"
TiP3055  80p | niio "9
Tises 28Nyl gep
ZTX108 11D [ Joany  g3b
ZTX300  18p | 4oers 14
ZTX500 19p P
2ZTX504 60p [ UJTS
2N697 25p | TIS43  37p
2N698 32p [ 2N2160  95p
2N706 22p | 2N2648  43p
2N 708 22p | 2N4871  40p
2Ng18  43p JT
2#930 ;:p 2N8027  s0p
2N113t P E
2N1132  25p 2:83‘5
2N1304 40D | QA4T I
2N1305 40P | O A1 10p

2N1813  22p [ 0
N7 22p | SAS 2
P

2N1893  32p | O A200 't
2N2219 22p | QA 202 10p
2N2222  22p | {Np14 4
2N2369  15p | tNQ18 11p
2N2484  32p | 4N

4148 ap
2IN200S/A 22p
2N2905/A 22p | RECTIFIER
2N2906/A 22p | BY100  31p
2N2926RB 9p | BY126  15p
2N2mosnp Byf2r  12p
2N3053 19p | 1N4001 S
2N3054  43p | 1N4002  6p
2N3058  34p | IN4004  7p
2N3439  72p | IN400S  7p
2N3442  151p | 1N400T  8p
2N3702  14p | ZENER
2N3703  14p { 2-7 to 33V
2N3704  14p | 400mW  11p
2N3708  14p | 1W 22p
2N3706  12p
2N3708  11p | NOISE
2N3709  11p | Z3J 140p

2N3707  14p GE
2N3773  320p | RECTIFIERS
2N3866 90p | 1A 50V 25p
2N3904  22p | 1A 100V 27p
2N3905  22p | 1A 400V 20p
2N3906  22p | 1A 800V 32p
2N4058 19p | 24 50V 40p
2N4080  19p { 2A 100V 48p
2N4123  22p | 24 400V  56p
2N4124  22p | 34 8OOV 63p
2N4125  22p | 4A 100V T5p
2N4126  22p | 6A SOV T2p
2N4289  24p | 6A 100V 78p
2N4371  142p | 6 A 400V 90p
2N4348 173p | wp p e
2N4401  34p
2N4403  34p A"'P Volts
0
2N5089  34p | 3400 BE
2N5296  58p | o CO0 “‘P
2N5401  62p | 400 2“9
2Neto7  70p 10400  200p
2N6247  200p | 13 01 “."
2N6254  140p | 4 ox ’79
2N6292  70p P
40360 43p | DIAC
40361 43p | BR100  32p

OPTO-ELECTRONICS

PHOTO- LEDs
TRANSISTORS TIL208 Red 15p
OCPT70 3p TIL21t Green 32p
OCPT1 120p  TiL32 Infrared 81p
2N5777 48p MV5025 27p
LORs 027

ORP12 60p Red 18p
ORP&0 T5p Green 29p
ORP81 75p Yellow 32p
SEVEN SEGMENT DISPLAYS

3015F  Minitron 0-3” 175p
DL704 Com. Cathode 0-3” 160p
DL707 Com. Anode 0-3” 160p
DL747 Com. Anode 0-6” 250p
DRIVERS

VA RIABLE VOL REG.
14 Pin DIL 45p

664

75491 Quad Segment Driver 14 Pln DIf 78p

Govt., Colieges;
etc. orders
accepted

75492 Hex Digit Driver 14 Pin DIL 97p

TECHNOMATIC LTD.

SCR THYRISTORS

1A 50V TOS 43p
1A 100V TOS5 45p
1A 400V TOS 50p
3A 400V STUD 8ip
TA 400V TO5 + HS 7p
BA 50V Piastic 142p
16A 100V Plastic 173p
16A 400V Plastic 195p
16A 600V Plastic 238p
BT106 150p 2N3525 104p

C106D  70p 2N4444  200p
MCR101 27p 2NS064  43p
PW VIDEO

WRITER KIT OF
6x2102-2 RAM
1 x R03-2513 ROM
£20 inc. VAT.

54 SANDHURST ROAD, LONDON, NW9
Tel. 01-204-4333 Telex 922800

Sonic

HI-FI DISCOUNT CENTRES

DISGOUNT

SPEAKERS

imp 8 or I5Q as app.
ALL NEW
UNITS

Guarantees:
TITAN 3 years
FANE 2 yrs
OTHERS i year

ALL PRICES
INC. VAT

List Sonic
Price

Sp. Price  £4-93
Sp. Price £3-93
Sp. Price  £5°98
Sp. Price  £6-9%
Sp. Price £3-95%
Sp. Price €478

5” FANE SOl Mid or
Full range
8” x 5” 10w Various makes
8” A.F. Model 80
8” A.F. Model 83
FANE 8~ 808T
FANE8” 807TP
8” WHARFEDALE LINTON
KIT Sp. Price Pair £23-9%
8” FANE MODE ONEKIT ., . Pair £19-78
10” WHARFEDALE GLENDALE XP
KIT Sp. Price Pair £33-9%
Sp. Price  £3-8%
Sp. Price  £7-98
Sp. Price  £7-9%
Sp. Price  £9-9%
£15-00 £10-30
£21-00 £J2°50

10” ELAC Model 10RM
12” FANE 121/I5LR 20w
12” FANE 122/10 25w
12” POP 25T

12 TITAN 12/35 35w
12 TITAN T12/60A 60w
12” TITAN T12/100A 00w  £36-00 £22-95
CELESTION G12M Sp. Price  £12-99
12” CELESTION GI2H 30w Sp. Price £15-98
12” CELESTION G12/50 50w Sp. Price £€16-50
127 GOODMANS 12 PD  Sp. Price £17-95
12 FANE specmun'

DISCO 8 £25-95 £17-50
12” FANE SPECIALIST'
GUITAR 8 £24-75 £16°50

12” FANE SPECIALIST‘

GUITAR 80 £24-95 £16-50
12” FANE SPECIALIST' P.AB0 £24-75 £16-50
12” FANE CRESCENDO 12A  £57-35 £37-95
127 FANE CRESCENDO 12L  £59-95 £39-95

12” FANE CRESCENDO

12 BASS £56:95 £39-95
15” TITAN T15/60 60w £€28-00 £18-95
1S” TITAN TI5/70 70w £30:00 £19:95
157 TITAN TI5/100 100w £40-00 £27 95
15” FANE 'SPECIALIST®

BASS 85 £37-75 £28'95
157 FANE CRESCENDO

15/100A £72:95 £49-95
15” FANE BASS CRESCENDO £75-95 £49-93
FANE CRESCENDO I5/100LT £74-69 £49 95
18” TITAN T18/100 100w £44-00 £29-95
18” FANE CRESCENDO 18A £99-95 £66-95
18” FANE CRESCENDQ BASS £89-95 £59-95
18” FANE CRESCENDO

‘COLOSSUS' 18” 200 watt £115:00 £69-95
HORN UNITS

CELESTION MH 1000 Sp. Price £13-75

FANE 910 MK 11 €17-75 £12-99
FANE 912 £19:-50 £14-99
FANE 920 £59-95 £39-95
FANE 44 £7-95 £5-95
FANE ]104 £16-95 £12-93

HIGH POWER FANE HPXI £1-75
CROSS OVER’'S FANE HPX2 £1-75

MANY OTHER DISCOUNT LINES
(for personal callers only)
including CABINETS, AMPLIFIERS,
T'TABLES, DISCO CONSOLES, etc.
Add 75p each (£1 50 pair) for carriage
CREDIT TERMS AVAILABLE °;ders £20

Please enclose stamp for Ieaﬂe:s or wn!h
enquiries. Prices correct at 29.9.76.

MAIL ORDERS & EXPORT to
106 NEWPORT RD., MIDDLESBROUGH
Personal callers to above or
403 SAUCHIEHALL STREET, GLASGOW
Tel: 141-332-0700
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Fillie

In the July issue of Practical
Wireless you wrote a most
interesting article called “One
flew over the Citizen’s Band”.
Firstly let me say that to some-
one like myself, and many others
who are eagerly awaiting the
advent of a CB licence being avail-
able in this country, oh! what joy
to be able to read those dreaded
words “CB” in your magazine.

Yes, for far too long many
organisations and many
individuals have looked down

their noses at this mention of CB.
So somewhere along the line at
long last it has reached PW, and
we can hope the Government
departments concerned.

T agree all the way that we do
not want a carbon copy of the
US style jumble in and around
the big cities, and I know that
frequency allowance is the big,
big problem. I am only a short-
wave listener, no more, and have
tape contacts in the States, who
have sent recordings of CB-ers at
work, so I know the jumble that
results in over-crowding of the
air-waves. Just tune in any time
to the 25, 31 metre bands etc.

But can you give any idea of
where and when, or who, or what
concern motivated the idea of CB
in the UK? I know you said that
the problems were—‘‘when, where
and how?” But over the last few
years any attempt to ask about
CB and it being allowed here
only resulted in a form being sent
—s0 I could go to tech for a
couple or more years and sit for
my Radio Amateur licence—which
is what I do not want! OK you can
say that I'm wanting the easy way
out, getting on the air for the
cost of a licence over the nearest
post office counter, but if it can
happen not only in the USA, but
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Canada, and Germany, Sweden,
and even some eastern European
countries—then why not here?
So please—you have whet mnot
only my appetite, but many of
my friends too.

By the way, just for the record,
I am 39 this year, so it is not the
case of a kid getting on the air
for a giggle, oh no. For far too
many years I've oggled my pals
CB-rigs fitted in cars, shacks etc,
plus the genuine usefulness it
can hold to the serious user. Many
lives would be saved in Snow-
donia for example, if the poor
unfortunates had carried a small
walkie-talkie with them, the limits
are endless. So keep up the good
work, and many thanks for your
article.—M. B. Walker (Coventry).

Text book PW?

In reply to your leader article
in the September issue of PW
titled “Wireless or What?”

I have been receiving PW
monthly for about 5 years and
have always found it extremely
good value for money. However,
there seems to have been a
gradual drop in the number of
constructional projects which the
reader of ‘‘modest means” can
build. Even the Take 20 seems to
have disappeared.

My suggestion is that each
month there are three types of
project. One could be a part of a
more complex project, eg tele-
tennis, etc. The second type
could be a fairly complex project
which could be featured in one
month’s PW and costing less than
£20, and the final type should be
similar to the Take 20 showing
construction details of projects
costing less than £5. The latter
group would enable either the be-
ginner or a reader of limited
budget to build something regu-
larly. Any or all of the projects
in any one month could be “wire-
less” or “electronic” which would
give plenty of scope.

Another suggestion is that each
month there could be an article
which would enable readers who
would like to transmit to reach
the City & Guilds radio amateur
examination standard. Then more
simple 2m equipment projects
could be included. This may re-
vive the almost unused 2m band.
D. Jewitt (Hull).

No Justice

To answer Nick Moyes and his
friends, PW October 1976.
Thousands of people such as
farmers, climbers, boat owners
and hikers want CB, people who
have no knowledge or interest in
the mechanics of radio, but who
could make good use of a system
which could possibly save their
lives. It seems to be a strange
state of affairs, where anybody
can bang out 1-5W on 27MHz to
play with a toy boat or plane, but
radiate 100mW from a ‘walkie
talkie’ on the same frequency,
and you are in line for a £400 fine
and/or six months in prison.

I agree that when CB comes to
this country (and the sooner the
better) there is a need for strict
control, a licence to be produced
before the purchase of equipment
etc., but surely we are in a first
rate position in this country to
learn from the mistakes that have
been made in other countries as
regard to frequencies and licens-
ing conditions. I think that any-
body who has ever listened to US
truck drivers on CB will agree
that it makes far more entertain-
ing listening than the only too
predictable talk of the weather,
and what dipole is being fed from
which valve that radiates from
our SW friends.—Peter Jones
(Swansea).

No honestly!

On reading Mr. Dodd’s letter
in the September issue of PW

criticising your magazine, I
couldn’t help but reply in
defence.

May I point out to Mr. Dodd
that without all this so called
welectronic gimmickery” he talks
of, the articles could so easily
become boring. Magazines like
PW must move with the times
or be left behind in a rut. If it is
valves you want, look through
all your back issues for there are
plenty to be found. As for “wire-
less”, only my Grandfather calls
it that now! (How about P.R.
eh!)

I am sure there is enough radio
(the modern term for the device
which does the same, but a bet-
ter, job as the wireless), to
satisfy any enthusiast. Anyhow,
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there are limitations beyond
which the entire topic of radio
can go no further without issuing
all readers with an electronics
degree. As PW publishes three
or four articles twelve times a
year, surely this point would
soon be reached.

Perhaps the electronic (ugh)
“gimmickery” will teach the old
fashioned the new religion of
semiconductors, and show them
how infinitely more interesting,
convenient and versatile they are
than the outdated valve,

The revolution is well on the
way to victory, and being a young
man yourself Mr. Dodd, surely
Yyou can appreciate the advantages
of semiconductors and adapt to
their strange world easier than
many. Being eighteen, I have
bypassed valves and started on
semiconductors (including I.C.’s)
and found PW invaluable as a
source of knowledge and practical,
sound advice. I should hasten to
add that I am not completely
ignorant of valves (thanks to the
‘“‘valveless” PW) and I know
which I prefer!

If as you say PW is catering
for the under twenties, good luck
to them, for that is where their
future custom is coming from, As
to the oldies (i.e. over twenties,
nowadays if you are over forty
you are senile apparently) stop
grumbling about what you are
missing and turn on to the new
kind of electronics, it's more fun,
honestly! Stephen A. Hill (Leeds).

With reference to W. M.
Miller’'s (Cambridge) comments
on my letter to yourselves, May
issue, regarding the RSGB’s atti-
tude to publishing articles for the
beginner.

Mr Miller states that in Tech:
nical Topics section of the Radio
Communication, there have been
many simple articles published.
Well I have been receiving the
Journal of the RSGB since the
days of the “Bull” and the amount
of articles printed for the be-
ginner, certainly does not amount
to many.

He also states that the RSGB
is not a publishing house. This
statement is a little odd, for if
they can print articles on linear
amplifiers, tunnel diodes, active
and passive phasing techniques,
etc, they can also print articles
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for the novice. Not all the newly
elected members of the RSGB, Mr
Miller, are Electronic Wizards nor
do they possess a Steven Austin
Bionic Brain, they just want suit-
able articles dealing with the first
steps of our wonderful hobby.

I can assure Mr Miller I am a
fully paid up member of the
RSGB, unlike G4CEX (although I
share his views), I also greatly
appreciate the very good work
the Society does on behalf of the
radio fraternity, but come on
RSGB please cater for the be-
ginner, for, after all, today’s be-
ginners are tomorrows licenced
Amateurs. If Mr Miller wants a
copy of my letter to the RSGB
handing out Bricks and Bouquets
I will gladly send him one. A, J.
Lees (Bournemouth).

Toothless dog

Your comments in the editorial
of the July PW are most unfair.
You conclude the editorial by say-
ing: “isn’'t that why we voted
these people into Parliament—or
have I got democracy all wrong?”
Indeed you have got democracy
wrong, Mr. Flowers, for you advo-
cate compulsory membership of
the RSGB who are in no way
democratic and represent the
minority of amateurs and an
even minute minority of the
general public. So how can you
now speak of democracy?

If you believe that the govern-
ment is not democratic then
the RSGB must be less demo-
cratic, for on any major policy
it does not take a vote or a
general opinion, even within its
own membership. For example,
who wants repeaters on the 2m
band? The RSGB don’t really
know, as the membership has
never voted on it or even had a
survey done. Also, what of the
opinion of non-members? It is, I
am afraid, a classic case of the
very, very, noisy minority again.
So if the RSGB follows this lead
who wants to be a member and
worse still a compulsory mem-
ber?

The next statement is, “but the
RSGB fights for the amateur
bands.” Oh! no it does not, only
as a toothless dog. For it has no
power or enforcement to back it
up. It may well do better if it
allowed, as trades unions do,
some equal say from official

branches (not clubs) with a set
voting system on major issues, to
include non-mernbers also.

I hope you publish this letter
for it is very rare that anyone
writes against the RSGB. How-
ever, I feel the time has come
for some sensible comments to
be made and questions asked.—
A. Leaver G4ECB (Colne).

Too true

Mr. Alexander Dodd makes
several statements in his letter
“Valves” published in the Sept-
ember issue of PW one of which
absolutely must be challenged. He
complains about the lack of
“Wireless” in a magazine of that
title, purely on the basis that
there are no valves to be found
in the circuits, and that there is
therefore no “Wireless”. Surely,
Mr. Dodd, you are aware that the
first wireless sets used semi-
conductors in the form of crystal
detectors and the valve was a
later intruder. Thank goodness, I
say, we have got rid of those
nasty new-fangled valves and
gone back to good old semi-
conductors,

He has, however, got a point
when he queries the existence of
the twin ‘Practicals’”, Wireless
and Electronics. An example may
be found in the issue in which his
letter appeared, the PW “Easy-
build Video Writer”. Now had this
article been about the display of
characters using “Wireless Tele-
graphy”, i.e. Teletext, then no-one
could complain. Since, however,
no “Wireless Telegraphy” is in-
volved, Mr. Dodd’s point is
sustained, though not for the
reason he states.

That is not so say that there is
not room for more general
articles. I for one am quite happy
with the present content as my
interest does not lie with wire-
less. Others may have different
views, of course. I feel that the
title of “Practical Wireless” is
misleading for historical reasons.
Of course “Wireless World” has
a similar problem, and indeed
both of these publications would
have very limited appeal if they
stuck purely to “Wireless Tele-
graphy”. I can't think of a better
title, though, and I suspect we
will have to live with status quo.
R. I. Harcourt B.Sc (Thornton
Heath).
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Dear Practical Wireless Reader.

Itis with great pleasure that I offer, for the first time in Great Britain, this selection of high
quality test and circuit-building equipment. Continental Specialities has earned a high
reputation in USA, and our goods are bought again and again, not only all over the States,
but also in Canada, Australia and many other countries.

The reason for our successis simple. All our equipment is carefully designed tomake
life easy for the user, and then manufactured to a very high standard, to satisfy both the
professional engineer and the enthusiastic Lobbyist.

And at today’s prices, we think the value is unbeatable.

QT Sockets
Circuit-building and testing at its easiest! Forget the soldering-iron; with
these sockets and bus-strips you won't need it. Each socket is made up of
rows of 5 contacts, connected transversely at the back, and each bus-strip
has two rows of contacts, connected lengthways. You can plug in and out
almost any component you can think of; DIL 1Cs (6-40 leads), TOSs,
discretes with any lead diameter from .015 to .032 inch. Component inter-
connections are made with standard solid insulated wire. The contacts are
solid Silver-Nickel alloy, with contact resistance only 0.4 millichms, spaced
atstandard 0.1 inch pitch. The bodies are made of high-temperature plastic
(soif you do decide to solder the heat weon't hurt it); the reverse side, with
the connecting strips, is covered by a peelable, tough vinyl insulation, and
each socket unit has a snap-lock mechanism for easy mating to its neighbour.

y Contacts
QT59%5 8.00 6.5" 5x118
QT59B 1.60 65" 2x50
QT478 6.40 53" 5x94
QT47B 1.45 5.3" 2x40
QT358 5.50 4.1 5x70
QT358 1.30 41" 2x30

Proto Board:

Another great idea for easy circuit building, based on the QT socket and
bus strip concept. These Proto Boards come as complete kits, which you
assemble in a few minutes, ready for immediate use. PB6, £10.45, includes
one QT47S socket and two QT47B bus strips, four 5-way building posts,
a base-plate with rubber feet and all the necessary asserbly, hardware.
PB100, £13.20, gives you two QT35S sockets, one QT 35 Strip, two binding
posts, base plate and assembly hardware. Try the QT and Proto Board
system once and you'll never want to be without it.

Logic Probe LPI
A really low-cost, circuit-powered logic probe. Hardly bigger than a fountain
pen, but amazingly versatile. It shows logic-state high, low or inoperative
for any node of a TTL, HTL or CMOS device.( 100K 1 input impedance).
It detects and displays pulses as narrow as 50 nanosec, and level transitions
(both +ve and —ve) at frequencies up to 10MHz, or even higher. (The pulse
LED blinks continually 3 times a second for all input frequencies over 3Hz).
And you can switch to memory, to store and display (until reset) single
pulses, transitions or transients. LP1 works on any power supply, 5-15V,
and has good input and output protection. Price £28.60.

e

e

Proto Clip
Another brilliant time-and-trouble saving device. Slip
one of these 14, 16, 24 or 40 pin clips over a DIL 1Cin
situ, and you can trace signals, inject signals or even
wire othercircuitsintoexisting boards. The low-resistance
* Nickel-Silver contacts are on a narrow throat to fit over the
w most densely-packed ICs. And look at these prices:
V.~ PCl4—£2.80 PCl16—£3.10 PC24—£5.50 PC40—£8.90
They're the lowest cost IC test-clips on the market! (UK Patent
Pending No. 33948/75).

How to Order
It's easy. Give us your name and full postal address, in block capitals.
Clearly state the type-number.and quantity ordered for each item. Send
ordinary UK bank cheque or international money order (from any post
office) made out in UK currency. Goods will be despatched air mail,
directfromfactory; allow 2-3 weeks from posting your order. (All prices
shown are in UK Pounds Sterling).

Type £Price QTY  TOTAL Type £Price QTY TOTAL
QT595  8.00 i PB-6 1045 %
QT5498 160 £ PB-100  13.20 .
QT47S 640 € . PC-14 280 [
QT47B 145 [ PC-16 310 £ ..
QT358 550 £, PC-24 550 £
QT8 1.30 £ PC-40 8.90 £ ..

LP-1 28.60 £ ..
Name

Address

Dealer enquiries invited. Note. Any UK taxes or duties chargeable are
solely the responsibility of the buyer.

That’s all for this month. But we'll send a catalogue full of good things to everyone writing
to us, or you can use the enquiry service. Best wishes, and happy circuit-building!

Yours sincerely,

Continental Specialities Corporation, 44 Kendal St., PO Box 1942, New Haven, Connecticut, 06509 USA.



TAMBA ELECTRONICS =& .
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

TAM50 SW RMS 25V supply £3-20
distortion and high reliability—the TAM100 10W RMS 35V supply £3'75
highest grade components (by Mullard— TAM250 25W RMS 45V supply £4-28 ,
Texas, Plessey—RCA, etc) used TAMS500 50W RMS 45V supply £695
throughout TAM1000 100W RMS 65V supply £9:30

(all modules carriage free)

B Suits loads 4-16 ohms (optimum

load 8 ohms, TAMS50/100/250, 4 ohms POWER SUPPLIES

TAMS500/1000) For 1 or 2 TAMS50/100  £4-25 (carr 50p)
B Low distortion (0-1%) B High sensitivity—100mV For 1 or 2 TAM250/500 £6-95 (carr 50p)
W 20-20,000 Hz + 1dB B Low profile (1in high 3%in x 3in) For 1 or 2 TAM1000 £9-80 (carr 50p)
B Silicon circuitry throughout W 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 124 % 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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AMATEUR RADIO

SATEL
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ECENT articles in Practical Wireless have
R described professional communications satel-
lites and their applications. It is the object

of this article to provide basic information concern-
ing amateur radio satellites and when and how
they may be heard. Radio amateurs have been
interested in space phenomena since the appearance
of Sputnik 1 in 1957. Prior to the actual launch the
journal of Soviet radio amateurs published informa-
tion to aid amateurs in receiving signals from the
satellite. By this means reporting on a scale far
beyond professional capabilities was made available.

HISTORY

In 1960 a group of radio amateurs on the West
coast of the USA formed the Project Oscar Asso-
ciation. OSCAR is an acronym for Orbiting Satellite
Carrying Amateur Radio. The object was to design
and build satellites for use in the amateur bands
to enable radio amateurs everywhere to make con-
tributions to space technology. Early satellites, both
Soviet and American, were devices transmitting
telemetry and beacon-type signals. The communica-
tion era had not yet arrived.

The first Oscar was placed into orbit by a Thor-
Agena vehicle launched from the Vandenberg air
force base in December 1961. The 1¢1b satellite
transmitted information about its internal tempera-
ture for 277 revolutions. OSCAR 3 was launched
into a polar orbit in March 1965 and was the first
amateur communications satellite. In addition to a
translator in the 144MHz band it also transmitted
information about battery voltage and spacecraft
temperature.

The Radio Amateur Satellite Corporation was
formed early in 1969 to co-ordinate space projects
both nationally and internationally. AMSAT, as it
is known, now has national organisations in many
countries throughout the world, including the UK.
The first satellite project carried through by AMSAT
was OSCAR 5, designed and built by students at
Melbourne University in :Australia. This was a
beacon-type device launched in early 1970 as a
secondary payload on a Tiros-M mission carrying
a weather satellite.

OSCAR 6 is a communications satellite launched
aboard a Thor-Delta vehicle, again carrying a
weather satellite as the primary payload. OSCAR 6
satellite carries a translator and an advanced tele-
metry and message storage system. It has long
exceeded its anticipated life and this has been
achieved only by continuous ground control enab-
ling the spacecraft batteries to satisfy the demands
made upon them. Solar cells can only be charged
when the satellite is in sunlight and therefore a
careful balance between charge and discharge,
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The OSCAR 7 satellite undergoing vibration tests prior to launch.
The solar cells form the outside skin of the package.

caused by usage, must be maintained. This require-
ment is the reason for the reduced operating
schedule shown in the accompanying table.

OSCAR 7 is also a solar powered satellite but
carrying two frequency translators, beacons and an
advanced telemetry system. Launched aboard a
Delta vehicle with two professional satellites, it
was placed into an orbit similar to that of OSCAR 6.
OSCAR 7 was built by radio amateurs in Australia,
Canada, W. Germany and the USA. It was the
culmination of a four-year project and its profes-
sional equivalent would have cost about two mil-
lion dollars. Funds came from individuals and
organisations sympathetic to the project and aero-
space companies donated space-qualified compo-
nents and equipment.

In addition to the many thousands of contacts
made through the translators of the two satellites
by radio amateurs, students in all parts of the world
have been able to study space science with the aid
of OSCARS 6 and 7.
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SUMMARY OF SATELLITES LAUNCHED 1961-1970

OSCAR 5

reports received
from 600 stations
in 28 countries

reports received

in 16 countries
communicated
through the
satetliite inciuding
two-way trans-
Atlantic contacts

OSCAR 1 OSCAR 2 OSCAR 3 .OSCAR 4

Launched 12 December 1961 | 2 June 1962 9 March 1965 21 December, 1965
End-of radio i
life 1 January 1962 20 June 1962 24 March 1965 16 March 1966
Orbit inclined 81° at inclined 73° at polar inclined 26° at

equator equator equator
Initial apogee | 450km 417km 975km eiliptical

200-35000km

Type of radio | telemetry beacon telemetry beacon repeater translator
equipment
carried |
Frequency 144-98 144-99 | 144/145 144 input 431 output
(MHz)
Aerial monopole monopole four monopoles tour monopoles
Resuits more than 5000 more than 6000 Some 100 stations | about a dozen two-

way contacts in-
cluding the first
direct satellite
communication
between the USA
and the USSR.

23 January 1970

15 March 1970
inclined 102° at
equator
1500km

telemetry beacon

144-05 and 29-45

% 4 monopole (vhf)

dipole (hf)

the first amateur

satellite to:—

(1) be ground con-
trolled.

(2) be self-
stabilised

(3) have multi-
channel
telemetry

LISTENING TO OSCAR

Compli(‘\ated equipment is not needed to listen
to the two satellites. The two basic essentials are
a shortwave receiver covering the amateur 10 metre
band (28 to 30MHz) and a receiving aerial. Most
modern receivers of the general coverage type cover
the amateur 10m band and it is then only neces-
sary to check the calibration to ensure that you are
listening for OSCAR signals at the right spot on
the dial. You will see from the details of OSCAR 6
and 7 that the 10m frequencies are not precisely
the same for each satellite. You should also note
that the beacon frequencies are different. The
beacon of OSCAR 6 is often quite weak but you
should have no problem at all in hearing the beacon
of OSCAR 7 on 29-502MHz. The beacon will often
be heard when there are no communication signals
being received by the satellite receiver.

With some of the older general coverage receivers
the sensitivity on 10m may be sufficient for you
to hear only the strongest signals through OSCAR.
In these circumstances a small 10m pre-amplifier
is recommended and this should be connected be-
tween your aerial and your receiver. A pre-amplifier
made specially for OSCAR use is available from
Hamgear Electronics of Norwich, or it is a rela-
tively simple matter to construct such a unit from
published information.

The receiver should have a beat-frequency oscil-
lator (BFO) to enable single-sideband (SSB) and
morse (CW) transmissions to be correctly received.
Almost all the radio amateurs who communicate
through the satellite by telephony use SSB. For
both OSCAR 6 and 7 your receiver control should
be in the upper sideband (USB) position. When the
signals are first heard from the satellite it will
probably be 3000 to 3500 kilometres away. In the
overhead position the distance of the satellite will
be only about 1460km. Therefore, the signals from
the satellites can be expected to be relatively weak
at first, increasing in strength as the satellite comes
towards your receiving system and then gradually
dropping in signal strength as the satellite goes
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A simple OSCAR receiving system.

away to the north. Due to an effect known as
“doppler shift” you will find it necessary to adjust
the frequency of your receiver by a small amount
during the passage of the satellite.

WHEN TO LISTEN

The Table shows some suggested times when it

will be convenient for most people to listen to the
OSCAR satellites. Of course, OSCAR 7 can be
heard during the morning periods when it is on
the north-south path but at this time most people
will be otherwise engaged. Once the satellite has
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SUMMARY OF SATELLITES NOW IN ORBIT

{
OSCAR 7

| 1 OSCAR 6
Launched | 15 October 1972
Orbit inclined 101 at equator
Apogee | 1456km
Perigee 1451km
Period 114-994 minutes
Velocity | 7-111km/sec
Longitude Increment 28-74° per orbhit
Beacon 29-45MHz

Translator (MHz)

145-90 to 146-00 input/29-45 to 29-55 output |
|

15 November 1974

inclined 101 at equator

1450km

1450km

114-944 minutes

7-136km/fsec

28-73° per orbit

| 29-502MHz (mode A)

145-972MHz (mode B)

435-100MHz (mode A)

145-85 to 146-95 input/29-40 to 29-50 output
{mode A)

432-125 to 432175 input/145-975 to 145-925
output (mode B)

Satellite Mondays, Thursdays and Saturdays ascend- | Every day except Wednesdays. Satellite is in
availability ing mode passes in jater afternoons and | mode A on odd days of the year; mode B on
evenings even days.
WHEN TO LISTEN FOR THE OSCAR SATELLITES
OSCAR 6 (2945 to 29-55MHz)
3
Day I Date Orbit number ' equatorial crossing i listen between
=

Thursday 11 November 18635 | 1952 at 356 | 2000 and 2015

Saturday 13 November 13660 1947 at 354 1955 and 2010

Monday 15 November 13685 1942 at 353’ 1950 and 2005

Thursday 18 November 13722 i 1837 at 337 1845 and 1900 (overhead at 1854)
Saturday 20 November 13747 1831 at 336 1840 and 1855 (overhead at 1849)
Monday 22 November 18772 ! 1826 at 334° 1835 and 1850 (overhead at 1843)

OSCAR 7(29-4 to 29-5MHz)

Friday 12 November 9122 1947 at 346 1955 and 2010 (overhead at 2004)
Sunday | 14 November 9147 1941 at 345 1950 and 2005 (overhead at 1958)
Tuesday | 16 November 9172 1935 at 343 1945 and 2000 (overhead at 1952)
Thursday 18 November 8197 1928 at 342 1935 and 1950 (overhead at 1945)
Saturday | 20 November 9222 1922 at 340 1930 and 1845 (overhead at 1938)
Monday ] 22 November 9247 1915 at 338 1925 and 1940 (overhead at 1932)

The satellites will be on a South-North path during all of the above orbits. All times are GMT.

been heard it will re-appear approximately 115
minutes later at a position 28° further west. If you
are interested in listening to orbits in addition to
those shown in the Table then a calendar of orbital
predictions 1s obtainable from AMSAT-UK whose
address is given later in this article.

Before the end of the year a booklet will be
available which will give all the orbits of OSCARs
6 and 7 for the whole of 1977. However, with the
availability of pocket calculators it is a very simple
procedure to determine the time and crossing of
satellite orbits once a reference orbit is available
as a starting point. Any of the figures in the column
headed “equatorial crossing” in the Table may be
used as reference orbits and as a starting point for
calculations. Remember to add 28° and 115 minutes
for each successive orbit.

The satellites are at an altitude of approximately
1460km and terrestrial stations can be received up
to 4000km away from the satellite. Two stations each
at the extreme range of the satellite i.e. 4000km
can communicate through OSCAR thus giving a total
possible range distance of about 8000kni. The satel-
lites are constantly moving along their orbital paths
and therefore stations located in different parts of
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the world come in and are heard through the satel-
lite, disappearing some minutes later when new
stations will be heard. As an example of what can
be done G3IOR has effected two-way communication
with stations in nearly 80 countries through the
OSCAR satellites.

FURTHER INFORMATION

The amount of literature now available on space
science is vast. However a great deal of it relates
to professional projects and is often difficult to fol-
Jlow by a person not a specialist in these matters.
The Radio Society of Great Britain publishes a
booklet entitled Keeping Track of Oscar which con-
tains a great deal of basic information and costs
40p (post paid). The address of RSGB is 35 Doughty
Street, London, WCIN 2AE. Available from the
same source is the polar stereographic map, neces-
sary if one is interested in plotting the OSCAR
orbits, which costs 35p.

If one is interested in obtaining the basic details
of the behaviour of space satellites, which applies
to both amateur radio and professional devices,

continued on page 674
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VHF.....

Ron HAM FRASX

in the RSGB's Contests Calendar. Normally

held in September, this year it was held on
July 3/4 fortunately coinciding with a mild tropo-
spheric opening giving that “something extra” to a
normally exciting competition.

According to the writers trusty barograph, the
roots of this opening can be traced back to midnight
on June 23rd when the atmospheric pressure began
a gradual rise from 30-2” to 30-35” by noon on the
28th, where it remained until noon on the 30th.
Around 1800 on the 30th, the pressure began falling,
the most vulnerable time for a VHF/UHF disturbance,
and reached 30-1” around 2000 on July 3rd, see
Fig. 1.

Signs for Field Day looked good on July 2nd,
when, at 0839, the writer, at his home in Sussex,
received a 559 signal from GB3EM (432-91MHz.)
with only a dipole feeding the receiver, and by 2300
this signal was 599. This may well have been the
first VHF NFD to take place with temperatures up
in the 90’s.

The opening eased on the 4th while the pressure
remained steady (30-17), but things livened up
between the 5th and 8th coinciding with a further
gradual decline in pressure to 30-0” at noon on the
8th. Signals from the Emley Moor beacon were heard
on the 5Sth, 6th and 7th and up to a dozen Continental
FM broadcast stations were heard in Sussex between
88-100MHz each day.

SPORADIC-E

July is accepted as the third month of the
sporadic-E “season”, and like previous years there
have been frequent upsets to terrestrial radio signals
in the 4m and 6m bands. The most prominent
disturbances were during the early morning of the
1st and 17th, the early evening of the 23rd and the
afternoon and early evening of the 25th. On each

VHF National Field Day is an important event

occasion the writer checked 65 to 73MHz using an
Eddystone 770R, fed with a horizontal dipole, and
received strong signals from east-European broadcast
stations.

Strong signals on the Rl television frequencies
(Vision 49 -75MHz, Sound 56 -25MHz) were prominent
at the least hint of a sporadic-E disturbance and
signals from E2 sound (53-75MHz) were heard on
July 2, 11, 16, 22, 23, and 25 while the usual crop
of continental RT stations were heard disturbing
Band 1.

10M BAND

A 599 signal from the German beacon DLOIGI
was heard on the 17 days indicated in Fig. 2, and it
is worth noting that this signal is mainly heard
during the early morning. The signal from 5B4CY
was heard less frequently and averaged about 559.
Both of these beacons are a valuable indicator for
the prevailing condition on “ten’.

AUGUST

HE writer’s Hammarlund HQ-180 spends most

I of its working life idling around the beacon
frequencies in the 10m band and reference

to Fig. 3 will show that signals from beacon stations
were heard on eight days during August, DLOIGI on
each day except the 10th and 5B4CY on days 5, 10
and 22. Suddenly, at 0745 on the 22nd a very strong
burst of solar noise swamped the 10m band for
several minutes proving how right it is to leave a
receiver monitoring the band to catch the un-
expected. Later, around midday, the writer was on
the South Downs using a low-band Cambridge in his
capacity as an ATC radio instructor, when a massive
burst of solar noise, lasting for 16 minutes, came
from the speaker, and this with only a rod aerial
on top of the vehicle. On arrival home the radio
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X1 Mt Xl mt Xl Mt Xl wt X1l aft XIII Mt X1t mt
I ! 7 = s r e i y ] { ]
H ! ! I I|I | IIIl I'r ! / | [ I|l
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B ! e T : : - | h II Il s II i I II
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Fig. 1. Barograph chart covering period of National Field Day in July when conditions were above normal,
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Fig. 2. Reception of the 10m beacon stations DLOIG! and 5B4CY provides a good guide to conditions.

telescope charts were examined and this hefty burst
had been recorded at both 95 and 136MBz.

Although this was an isolated event the solar noise
storm which began on July 3lst continued for 11
days, Fig. 3, during which time several individual
bursts were recorded in addition to the high radio
noise level. This noise storm was the first since the
end of March and was associated with a large sun-
spot which may well have been the first of the new
solar cycle.

DX FOR BREAKFAST

The daily routine listen on Band II around 0730
revealed that a VHF lift lasting for two or three
hours occurred every morning between the 10th and

18th inclusive, bringing strong signals from between
four and fourteen continental broadcast stations into
southern England between 88 and 100MHz. During
the same early morning pericds, except for 10th and
17th, a picture was received in Sussex from the
Midlands (IBA Ch.8) on 189MHz with only a dipole
feeding the receiver. It is always worth the DXers
while to take an early mornirg listen around Band 11
when the atmospheric pressure is high and the
weather is hot and settled, which was the case over
the southern half of England and parts of Europe for
most of August.

The stage was set for a tropo-opening when the
atmospheric pressure, already high, began to rise
around 0100 on the 18th, Fig. 4, then dithered around
20-4” for about 24 hours before it started a gradual

AUGUST 112]3 4 3/6|7/8lofonjrefn|u]|is|e|17|8 19 {2021 (22232 25|26 1272820130 | 3
Solar
Sporadic-E
10m beacons l
Short skip
Tropo |
- |
A2
Fig. 3. Summary chart of several types of VHF activity during August.
Monday 16 ; Tuesday 17 Wednesday 18 Thursday 19 } Friday 20 ,  Saturday 21 ; Sunday 22 7
X1 Mt | M Xl Mt Xt Mt Xl Mt X ML X1 Mt
g A & / ] I = =, W |
'—‘T | \ | \
i | B |
T Y T S O R W R M
S T 1
L_\\\\\\\\‘\\\\\\
S S W S W ‘ I S N W
Fig. 4. Chart of barometric pressure in August, the effects of the changes being described in the text.
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fall. Early on the 19th, the VHF’s opened up and
Band IT was the first to suffer as signals from Con-
tinental broadcast stations poured into southern
England, often overpowering the UK stations!

The reader will see the relationship between the
falling pressure and the increase in numbers of con-
tinental stations in Band II if he compares the table
in Fig. 3 with the barograph chart in Fig. 4. This
tropo-opening was on a predominant north/east path
because a large number of the Continental stations
were of German origin and further proof came in the
2m band when a 589 signal from DLOPR (144-910
MHz) was heard from the evening of the 19th to the
early hours of the 21st. UK radio amateurs took
advantage of the good conditions to work some Con-
tinental DX on 2m.

An almost identical opening, with German FM in
Band II accompanied by a 599 signal from DLOPR
occurred during the early morning of the 26th and
lasted for a couple of hours. Periodically on days
19, 20 and 21 strong signals were received on 70cm
from GB3SC (432-89MHz) and GB3EM (432:910MHz)
with only a dipole feeding the receiver.

SPORADIC-E

Apart from minor disturbances to signals in the
4m and 6m bands during the mornings of the 13th
and 22nd, the amateurs who use the 4m band should
have had a peaceful month, free from the upsets
caused by sporadic-E.

*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.

AMATEUR RADIO SATELLITES——contd. from page 671

then recommended reading is Artificial Satellite
Observing by H. Miles, published by Faber and
Faber in 1974 at a cover price of £5-50.

AMSAT-UK is the national organisation of the
Radio Amateur Satellite: Corporation and is the
means of exchanging information on radio amateur
satellites between interested users. It is also the
basis of the UK satellite construction group. Further
information may be obtained from P. Gowen, G3IOR,
17 Heath Crescent, Hellesdon, Norwich, Norfolk,
NR6 6XD. Any enquiries should be accompanied
by a s.a.s.e. The address of the USA organisation
is AMSAT, PO Box 27, Washington, DC 20044, USA.

Up-to-date information regarding satellite availa-
bility and orbital data can be obtained by listening
to the RSGB News Bulletins which are transmitted
in the 2/80m amateur bands on Sunday mornings.
Also on Sunday mornings at 1015 local time is the
AMSAT-UK net on 3780kHz SSB when orbital data
for the following week is transmitted. On Sunday
evenings at 1930 local time there is an OSCAR net
on 144-28MHz with the net control station located
in SW London.

So why not have a listen for OSCAR? Irrespec-
tive of propagation conditions you will hear stations
from Africa, Asia, N. America and Europe in com-
munication through a satellite built by amateurs for
amateurs. Good listening!
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PW TECHNICROSS PUZZLE
Solution to No. 16
presented last month

‘Interwipe’ Car Electronics project sheet, Oct. 76
1. The Doram box should be numbered 509-989 (114
X 55 x 64mm).

2. The relay contacts RLA1 N/O and N/C are shown
reversed on the circuit diagram. The PCB drawing
is correct.

3. Fig 6—connections to a 3-contact switch should
be as the drawing below:—

AMENDMENT TO INTERWIPE SWITCH DRAWING
INCORRECTLY DRAWN ON P.W. PROJECT SHEET.

L
x *—A |- - - - - - - - -~
T0
-] R A
IPER > e-connect to
OTOR SN 2
g

1. Remove Contact A from Switch and connect to Contact 3 of Relay.
2. Connect Contact 1 of Relay to Contact A of Switch.
3. CONTACT B IS LEFT UNTOUCHED.

4. Connect an extra lead from Contact C of Switch to Contact 2
of Relay.
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sound to light display units to appear at parties

and discotheques. This chaser, in common with
many of the others, owes its existence to the advances
in TTL (Transistor-Transistor Logic) modules. The
unit has four light channels, four light sequences
and can be triggered by five different modes. The
chase can be initiated by an external audio signal,
including microphone and stereo speakers, or from
an internal clock which can vary the spéed of the
chase from one step a second to 20 steps a second.
One advantage of the chaser over the more

I IGHT chasers are the latest generation of

familiar sound-to-light unit is that the chaser does
not vary intensity with sound or frequency, but
provides movement or colour changes to music. This
means that if the music stops the hall is not plunged
into darkness.

Although the control unit is essential, the main
attraction is the display and some thoughts on dis-
plays are given later in the article. The design load
for each channel is 1 kilowatt and the unit will
deliver that load indefinitely but, to keep the mains
current to manageable levels, a maximum of 750
watts per channel is recommended.
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CIRCUIT OPERATION

Reference to the block schematic, Fi g 2 shows Fig. 1. The circuit diagram of the components on the PCB. The

numbers in circles refer to pins along the side of the board.

that the circuit could be split into two sections, one The external connections to these pins are shown in Figs.
dealing with the electronic programme generation 5and 7.
and the other with lamp driving and monitoring.

Wire
Heat sink Mt

|
|
D3-D6 |
4 x IN40QO1 I

I

Lock out

suppressor +l cs
1000 uF
16V
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Mic

Mains.
Live

input
i/:\‘g:.lt LED. Suppressor
(% display 250VAC
o Y +5V
45V i } ¢
+13_\'_,Aud\or__1 ACtaDC Clock 55 . s Bulbs. c
amp converter input 5 1 - e Fig. 2. The block schematic
= | Shift Pulse [ O :output of the complete unit, ex-
Clock I ']J register [Ghtputs switch[itsolation[—Triacs cluding the lamp displays.
Logic
+5v control
250V AC
Prog +12Vv )
falilse! enrs Power
E(—ﬂzoa generator S
—_ Dim +12Va——]
control + 5V

Consider the lamp driving and monitoring first.
Fig. 1, shows that the four output lines of IC4, (QA,
QB, QC, and QD) drive transistors Tr5, 6, 7 and 8
which, in turn, drive the panel mounted LEDs. These
LEDs therefore give an indication of the state of
the output lines of IC4. Apart from following the
lamps during operation they play a significant part
in the setting-up procedure.

In addition to driving the LED transistors, the
output lines of IC4 enable or inhibit Trl, 2, 3 and
4. If it is assumed for the minute that the Dim
control is at maximum, then the pulse transformers,
T2, 3, 4 and 5, will pass or not pass current depend-
ing on the condition of the bases of Trl, 2, 3 and 4.
The secondaries of the pulse transformers are used
to trigger the Triacs CSR1, 2, 3 and 4 and the Triacs
switch the mains to display lamps.

It was assumed in the previous paragraph that the
Dim control was set to maximum. The action of the
control and the Pulse Generator are considered next.

A Fig. 3. The wiring pattern of the PCB. Note that this drawing
is not full size. For scaling up, the true size is 10tins
by 4tins.
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The section of Fig. 1 involved is Trll, Tr12 and their
associated components. A unijunction device, Trl2,
provides the active element in the generation of the
pulses. By connecting its B2 lead to an unsmoothed
supply rail the output pulses are locked to the
mains. Phase shift is achieved by varying VR3, the
Dim control. R33 prevents the emitter of Trl2 being
connected to the supply rail when VR3 is at its
minimum setting. The output of Trl2, at Bl, is
coupled to Trll, which conducts for a period depend-
ing on the setting of VR3. The output of Trll is fed,
in parallel, to the gating transistors Trl, 2, 3 and
4 and if any of them have the enabling input on its
base, current flows in the primary of the associated
transformer.

For the remainder of the circuit, reference to Fig. 2
shows that there are two options for driving the
shift register (being from an internal clock or from
an external audio source), a logic section for selec-
tion of the mode of operation, a programme switch

Fig. 4. The component overlay showing location and orientation }
of the components on the board. The wiring pattern is shown
to assist assembly.
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and a reversible shift register.

The internal clock is made up of one half of ICS5,
a schmitt trigger, and VR1 with C7. The time con-
stant of VR1/C7 determines the repetition rate of
the clock since it fixes the time taken to pass the
switching points of IC5. Because the charging current
is taken ffom the output of IC5, which performs an
inverting function in addition to its schmitt action,
the circuit performs as a realistic clock.

The audio amplifier consists of the two linear
amplifiers, IC6 and IC7, together with their associated
components. VR2 is an audio level control between
the two stages, each of which has a gain of +40dB.
The output of IC7 is fed to a positive sensing, time
constant network of D1, C6, Tr9 and R13, with D1
and C6 performing the sensing and with C6 and R13
giving the time constant. Although R12 is across C6,
its effect is not significant in determining the time
constant. The value of C6 may need to be adjusted
to achieve optimum sensitivity but 4uF was found
to be satisfactory in the units built by the author
and this has been called for in the parts list. The
DC produced is used to switch Tr9 and the output
of Tr9 is shaped by the second half of IC5. The
input to this half of IC5 is gated with the output
of the Mode switch, S1, and the resultant output fed
to pin 4 of IC1.

Similarly, the output from pin 6 of IC5 is gated
with output of S1 (pin 2 and 1 of IC1) and its out-
put fed to pin 5 of IC1. This section of ICl acts as
an “or” gate and is used to drive the clock input of
I1C4.

The QA and QD outputs of the reversible shift
register, IC4, are gated with S1 by the remaining
two sections of IC1, pins 9/10 and 12/13 respectively.
The output of the internal clock, pin 6 of IC5, is gated
with S1b in a section of IC2, pins 1, 2 and 13, and the
output of this gate, together with those at pins 8 and
11 of IC1 are themselves gated by IC2, pins 9, 10
and 11. The output of this gate, appearing at pin 8§,
is inverted by the remaining section of IC2 and the
inverted output provides the clocking pulses for
IC3, a JK Preset Flip-Flop. The Q and Q outputs
of IC3 are directly coupled to pins 10 and 9 of IC4
and determine the direction of progression of I1C4.
Thus, each pulse applied to pin 1 of IC3 will reverse
the direction in which the chase goes.

s components list

Off board items

Case, to suit, Type RB4 from Marshalls Ltd., or
Type P.J.5 from Watford Electronics. (Size 280mm
X 150mm X 75mm =117 x 6" x 37). PCB, from
Readers PCB Service (see ad.), Variable Resistors;
VR1, 1kQ lin; VR2, 100kQ log; VR3 100kQ lin with
switch. Switches; S1, 2 pole 6 way, rotary; S2,
3 pole 4 way, rotary (only 2 poles used). Panel
mounting fuse holder. 1A fuse to suit holder.
Sockets; SK1, International Octal; SK2, mono
jack socket; SK3, stereo jack socket. Plugs; PL1,
international Octal; PL2, mono jack; PL3, stereo
jack. Indicators, 4 LEDs, 0-2” Dia., with fixing
washers. 5 knobs to suit controls. 4 rubber feet for
case. 13A mains lead. Rubber grommet to suit
mains lead. Metal strip for heat sink, 75mm x 20mm
x 3mm (3" x ¥’ x }”). Crystal microphone insert,
Acos type 43. 4 stand-offs, 6BA x 3",

% components list

On the board

Resistors
R1 10kQ2
R2 10kQ
R3 10kQ2
R4 10kQ
RS 1MQ
R6 10kQ
R7 10kQ
R8 1MQ
R3 1kQ
R10  10kQ
R11 10kQ2
R12  100kQ2
R13 100kQ
R14  56Q
R15 100Q
R16  220Q
R17  1kQ
R18 1k
R19  1kQ
R20  1k&
R21 1kQ
R22  1kQ
R23 1kQ
R24 1kQ
R25 33002
R26  330Q2
R27  330Q
R28  330Q
R29  100Q
R30  10kQ
R31 220Q2
R32  220Q
R33 10kQ

Semiconductors

R34 47Q010%, 6W

D1 OA90 Trt  BC107
D2 1N4001 Tr2 BC107
D3 1N4001 Tr3 BC107
D4 1N4001 Tr4a BC107
D5 1N4001 Tr5 BC107
D6 1N4001 Tr6 BC107
D7 any Tr7. BC107
D8 cheap Tr8 BC107
D9 silicon Tr9 BC107
D10 p diode, Tri0 BCY70
D11 e.g. Tri1 BC109
D12 | 1N914, Tr12 TIS43
D13 1N4148.
D14 1N4001 IC1  SN7400
D15 Zener, 5°1V, IC2 SN7410
1w IC3 SN7476
CSR1) Triac, IC4 SN74194
CSR2 % Type IC5 SN7413
CSR3 40669, 1IC6 LM741
CSR4] byRCA IC7T LM741

Triac 40669 has been recoded by RCA and is now
T2800D. Devices may be supplied with either code
and either can be used.

Wound components
T1 Mains transformer.
0-5A, fixing centres 53mm Doram code
980-675 and 980-681 are O.K. (Wire 675
in series and 681 in parallel).
T2 Pulse transformer. Home made. Primary and

T3 secondary each 25 turns of 28 standard
T4 wire- gauge, enamelled copper wire on a
14 35mm (13”) by 10mm (}”) ferrite rod.

L1 Suppression choke. Home made. 20 turns

or 14 SWG, enamelled copper wire on a
35mm by 10mm ferrite rod.

Capacitors

C1  0-1uF

C2 0-1uF

C3  2uF,16V
C4  330uF, 16V
Cs5 0-1uF

C6  4uF,18V

C7  330uF,16V

C8  1000uf, 16V

C9 0-1uF

C10 0-1uF

C11 0-1uF

C12 0-1uF, 1000V

C13 0-1uF

C14 0-1uF

C15 0-1uF

C16 0-1uF

All 0-1uF capacitors, except
C12, have 4mm pin centres.
ftems coded B37449 from A.
Marshall Ltd. are O.K. All
resistors, except R34, are 5%,
iw.

Secondary, 12V at
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POWER SUPPLY

There are two power supplies for the unit, one
being the mains and the other being low voltage
DC. '

The mains is fed to the lamps in the display via
the Triacs and, in order to prevent switching spikes
being imposed on the mains, a suppression choke is
included in series with the line supply.

To provide the low voltages required for the elec-
tronics, the mains is stepped down by transformer
T1. The 12V secondary output is bridge rectified by
diodes D3, 4, 5 and 6. The unsmoothed, pulsating
DC is used for Trl2, giving mains synchronisation of
the dimming control. Initial smoothing for the rest
of the circuitry is by D2 and C10, this being satis-
factory for Trll. Further smoothing is provided by
R9 and C4 for use with the audio amplifiers. Finally
R34 and D15 set the 5V required by the remaining
ICs.

—ea 1

~dd i

S1 Mode switch

Deck 1
Pin 10(Program)

o Pin 11 (Clock) (1 only)

o——Pin 12(Clock reverse) _/o (142)

S1a o= Pin 13(Audio) S2a Pin18 (1 + 3)
Pin 14(Audio reverse) U’ Q+243)

Oy
A ___.pin1 5(Auto)

$2 Program switch

Pin17
@ only)
‘_/ Pin19 (142)
S1b s2bo l (1+3)
L ° (1+243)
Deck 2 ~

Fig. 5. The wiring of the front panel controls and their con-
nections to the PCB.

CONSTRUCTION

The assembly has been kept as simple as possible
by producing a PCB with the majority of the inter-
component wiring in its pattern. (See Fig. 3.)

Since most of the components are mounted on
the board, and Fig. 4 shows the locations and orienta-
tion of them, construction should present no difficul-
ties. It is suggested that the wire links are inserted
and soldered first and components added according
to size (i.e. transformer last).

Do not connect the Triac heat sink to L1 at this
stage.

Interconnections from the board to the various
case mounted items should be easy using Fig. 5 but
the photos should also help. If the wires from board
to case are kept short the unit will look more attrac-
tive but the assembly into the case will be more
difficult.

A full size print of the wiring pattern on the PCB
is available. To obtain a copy please send a large
stamped addressed envelope and a cheque or posial
order, value 25p, to Practical Wireless (Chroma-
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chase), Fleetway House, Farringdon Street, London
EC4 4AD.

This article will be concluded next month.
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$-DeCnology

HIS series of articles is based on the S-DeC

I solderless breadboard. Components are simply

plugged into holes on the DeC by their own
leads. The holes are connected together underneath
the surface by sockets wired up in a pattern shown
on the upper surface of the DeC.

When you have constructed the project you can
either unplug the components and use them again,
or purchase a piece of Super Solder Board for 30p.
The Super Solder Board has holes and connecting
copper tracks, and the pattern exactly matches those
on the S-DeC. If you want to keep your project work-
ing and/or put it into a case, then simply transfer
the components from the S-DeC to exactly the same
holes on the Super Solder Board, turn the Board over
and solder the components permanently into place.

This first project is called Guardian Angel The
title derives from a kindly angel who always watches
over sleeping children. However, the project does
have other applications.

Wasted power

A common problem with many young children is
that they want a light left on before they will even
attempt to get to sleep. This light is commonly
switched off again by a parent on retiring for the
night. The majority of lights left on for children are
ordinary household bulbs—say 40W. Also, this
remains on from early evening (bedtime) until 11 or
12 o’clock when the parent goes to bed and remem-
bers to switch it off. The majority of children are
asleep within half an hour or so of going to bed,
which means that power used by the 40W “night
light” is wasted.
_ The Guardian Angel changes all that. Basically it

comprises a small torch/cycle bulb plus some very
simple electronics. Upon switching the device on, the
bulb will glow to its full brilliance. Gradually—so
gradual as to be virtually imperceptible, the bulb will
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become dimmer and dimmer until finally it goes out
completely.

Circuit details

The circuit employed is extremely simple using
only five components plus a battery, although a small
power supply would probably be advisable if the
project is to be wired permanently.

The three transistors are connected in a very high
gain compound configuration. The last of these, Tr3,
drives the small cycle bulb LP1. The first transistor
has its base connected to a capacitor the other end
of which goes to the positive side of the battery. Since
transistor Trl is directly connected to Tr2, which in
turn has its emitter directly fed to Tr3, then the base
of Trl is the point which determines what happens
in the rest of the amplifier.

At switch on, the bulb immediately lights to its
full brilliance. The input voltage applied to the

3e‘s£ 40
+
S BC109 a7

2N1613
Tr3

Fig. 1: Circuit diagram, showing the simple nature of the Guardian
Angel. A 6V 60mA bulb is suggested for LP1 in order that Tr3runs cool.
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you will need . . .

T BC109 Ct

1 4-7uF tantalum
Tr2 BC109 L1 6V 60mA bulb
Tr3 2N1613 B1 9V battery (FP9)

- One S-DeC and one Super Solder Board.

amplifier can only reach the base of Trl via the
capacitor C1. As the amplifier draws its very tiny
current, capacitor C1 gradually charges up. Note that
the positive side of the capacitor is connected directly
to the positive 9V line while the negative side goes
to the base of Trl.

With the base of Trl at some positive potential the
lamp will glow because the transistor Trl is biased
“on”. But as the capacitor gradually charges up, the
base side, the negative side of Cl, gets more and
more negative thus the base of Trl becomes less
and less positive causing the current through the
bulb to get less and less.

It might be easier to consider the capacitor plus
the first two transistors as being replaced by a
potentiometer across the positive and negative rails
and with its wiper arm connected to the base of Tr3.
The charging of Cl1 would then be analogous to
simply turning the wiper of the pot away from the
positive rail and downwards thus making the base of
Trl more and more negative.

S-Dec holes

Referring to the circuit diagram of Fig. 1, the
clear circles with numbers are the numbered holes
on the S-DeC which the relevant component(s) are
plugged into. For example, the bulb is plugged into
S-DeC holes 58 and 63. The last transistor, Tr3, is

plugged into S-DeC holes 39 (collector), 54 (base)
and 59 (emitter). Once these two components have
been plugged in, the connections below the surface
of the S-DeC will automatically connect the emitter
of Tr3 to one side of the bulb.

The time which the light remains on, or rather
the time which it takes to go out is determined by
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the value of the capacitor Cl. In the prototype a
4-7uF was used. Provided this was a tantalum
capacitor, then the light would gradually dim and go
out over the period of one hour. Electrolytic capaci-
tors did not give reliably repeatable times due, no
doubt, to their leakage being greater than that of
tantalums. Using two electrolytics marked 224F gave
widely different times.

Other time periods can be easily achieved by simply
altering the value of Cl. Just unplug the 4-7uF
capacitor from holes 36 and 41, and plug a different
capacitor into exactly the same holes.

Note: tantalum capacitors have a positive and
negative lead. It is essential that they are inserted
into the circuit the correct way round. If a tantalum
capacitor is inserted in the wrong polarity (i.e. the
wrong way round) it is easily damaged. .

Power requirements

Using a 6V supply, other capacitor values tried
gave time periods as follows: 1:F (10 minutes);
0-22uF (6 minutes); 0-1xF (21; minutes).

The circuit was found to work well on either 6V
or 9V. Under no circumstances should more than 9V
be used with this circuit nor should bulbs with
current ratings greater than 100mA be used. The
battery used in the prototype was a large 9V unit
(PP9) and the bulb was a 6V 60mA cycle bulb. On
test a 6V 100mA bulb was found to work well and
these are commonly obtainable from most cycle
stores, It is suggested that a 6V 60mA bulb is pre-
ferred since these will draw less current and Tr3 will
run cooler.

The actual lead identification on the three transis-
tors is identical. Looking at the underside of the
transistors and counting from the pip/protrusion
clockwise the leads are emitter, base, collector,

Fig. 2: Full size
drawing of the
S-DeC, giving
the connection
points for the
three transis-
tors, C1 and
LPT.
B1 —ve i i
: .

A last thought. To switch the light back on again
and restart the cycle, simply short the two leads of
C1 together for a moment—just a touch will do.

Good luck with the first project. Next month there’s
a special S-DeC project for Christmas: A Christmas
Pudding Saver which can also be usefully employed
as a Pubometer.
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PART 5

This, the last major board of the project, contains
a number of different circuits. It accepts the signals
that have been generated elsewhere and combines
them to produce the final video output signals that
generate the character information for display on
the screen.

As on the previous boards, the intercomponent
wiring is by etched tracks on both sides of copper
clad epoxy resin board. Fig. 22 gives the main body
of the wiring whilst the remaining sections are on
the component side, as shown in Fig. 23. Connections
between the two sides are made by means of stakes.
Before assembly starts the construction notes for
the previous boards should be read.

ICs 38 to 44 are MOS devices and subject to damage
trom static electricity. Do not remove them from
their protective packing until required and make
sure that your body is discharged of any sfatic before
handling them. It is highly recommended that séckets
are used for these devices.

RANDOM ACCESS MEMORY

Perhaps the most significant circuit is that asso-
ciated with the memory section which is shown in
Fig. 24, The main Random Access Memory com-
prises six integrated circuits (IC38-IC43). Each of
these packages will store 1,024 binary bits of in-
formation—in other words each unit contains what
amounts to 1,024 flip flops which can be individually
set or reset.

We use six separate circuits because each ASCII
code that has to be memorised is made up of six
bits. Each of the RAM circuits looks after ONE bit
of the ASCIIT code—for example you will see that bit
1 from the keyboard is fed to the data input of 1C38,
bit 2 to the identical input of 1C39 etc. In effect we
apply the six bit ASCII code from the keyboard to
all six memory ICs in parallel for memorising. As
each circuit has 1,024 memory locations we can
thus record 1,024 separate “6 bit” codes each of
which describes a single character that is to be
displayed.

Practical Wireless, December 1976
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Our display has a capacity for 512 characters (16
lines each having 32 characters) and so we have
enough memory capacity for TWO full pages ot
text. More will be said about this later. Clearly we
capnot have 1,024 separate inputs for each of the
“flips flop” memory locations in each chip so we

% components list

Memory Board

Resistors
R8 1002 109, 1W
R9 3300 10%, W
R10 47002 10%, W
R11  330€2 109, 3W
R12 3300 10%, 1W
R14 3302 10%, IW

Capacitors
C3 10uF, 12V, Tubular, wire ended
C4 47uF, 12V, Tubular, wire ended |

Semiconductors

:ggg Intel 2102-2 or Texas Instruments TMS4034 i
1C40 Random Access Memories. l
1C41 NOTE. These are 659nS access time devices.
1042 Although taster devices may be used, on no l
1C43 account try to use slower devices.

IC44 General Instruments RO-3-2513 Read Only
Memory Character Generator

NOTE. There are other character generator |
ICs on the market but they may not have the ||
same power rgquirements or pin connections
and their access times may be different
SN74174

SN74151

SN7410 !
SN7474
SN7404
SN7400
SN7430
SN7430
SN7430
SN7430
SN7410

1C45
IC46
1C47
1C48
1C49
1C50
IC51
IC52
IC53
1C54
IC55

Miscellaneous. Printed Circuit Board, See Readers
PCB Service ad. DIL sockets, 1 off 24 pin, 8 off
16 pin, 9 off 14 pin Board pins. Tinned copper wire
for staking

|
!
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use the principle of Addressing that has already
been described. By using an Address Word we can
activate any of the flip flops to accept data that is
fed into the common data input. ]

To describe 1,024 separate memory locations we
need a binary code that has a capacity of counting
up to the number 1024. Those that have an under-
standing of binary numbers will appreciate that
this needs 10 binary bits. For example the code
0000000001 represents 1, 0000000010 represents 2 and
so on up to 1111111111 which is 1,023 We get
1,024 codes by using an address of “All Zeros” to
make up the full complement.

The inputs which accept the address codes can
be clearly seen in Fig. 24 and as mentioned pre-
viously the codes are generated by the Addrgss
Counter. The following table shows the pin desig-
nations for the RAM address inputs with reference
to our specialised address codes:

ADDRESS CODE BIT PIN NUMBER
Column Addresses
Q24 (least significant bit)
Q25
Q26
Q27
Q28
Row Addresses
Q33
Q34
Q35 16
Q36 15
Page 1/Page 2 Address (Most sig. bit) 14

— N oo

Notice that we only generate nine address lines
from the counter. The permutations of these codes
make up a total of 512 character addresses (sufficient
to describe one full page of text) and we use a
manually generated tenth code (Page 1/Page 2) to
select one or the other group of 512 depending on
which “Page” of data we wish to operate on. This
latter code is generated by the switch S4.

We feed the identical address codes to all six
integrated circuits because, of course, we shall be
requiring to record or read six bits at the same time
to make up the proper ASCII code.

Apart from the power supply inputs to the
memory chips at pins 9 and 10 there are only three
other connections that ought to be understood. These
are Read/Write at pin 3. Chip Enabie at pin 13 and
Data QOut at pin 12.

When the Read/Write input is held at “1” any
data on the input of the RAM is prevented from
entering the memory. Only when this signal goes to
“0” will the state of the data be read into the
location of the memory that is being addressed at
that time. Under normal circumstances the Write
signal entering this part of the circuit is at logic
level “1” as the memory is usually in “Read” mode
—outputting data for display purposes. Only when
a keyboard character is depressed does the Write
signal go to “0” which allows the data to be written
into the memory location that is being addressed at
that moment of time.

Fig. 24. The RAM addressing and the Read circuitry.
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Forhome
constructo

@ FREE BLOB BOARD

BLOB BOARDS

Circuit diagram to circuit board in minutes. Layout circuit plan on .1°" graph paper.
Select Blob Board, lay components out with leads on copper strip. Blob of solder onto
lead and your circuit is complete. Blob Boards normally half price of competitive boards,
Roller tinned to sclder components directly. No drilling or mounting. Modifications in
seconds. Blob Board is re-usable.

Blob Boards are circuit boards designed exclusively for the home constructor and proto-
type engineer and are normally half the price of competitive boards. Blob Boards are
roller tinned for ease of soldering, most require no cutting or breaking of contact rails.

S-DeC

Take an S-DeC, take a small
stock of components. Plug
components into $-DeC, no
soldering, make a radio
receiver, light operated switch,
3 stage amplifier. When circuit
is made unplug components
and use them again to make a
morse practice oscillator, LC
oscillator, binary counter and
any other discrete circuitry.
See Practical Wireless for new
series of S-DeC projects.
S-DeC + step by step instruc-
tions to build above projects
and 3 more + which compon-
ents to use + free control
panel for mounting switches,
tamps etc. + tree Blob Board.
S-DeC only £1.98 + 37p (VAT
+ post) send only £2.35.

DRILL-SAW
GRIND-BURR
BRUSH-POLISH

PB announce a precision British built drilt for the home constructor.
Works better than most bigger drills and can be used for fine detailed
work. Drills through any circuit board, need to break copper strip
simply grind it off.

9000 RPM Drilt + 20 Assorted tools £11.20 (+VAT + post)

Send £13.00.

9000 RPM Drill only £5.22 + post + VAT send £6.00.
Multi-purpose Drill stand £10.60 + Post + VAT send £12.00.

m“ Hkl\'rﬂ‘

v

HALF PRICE AND RE-USABLE. That is NEW!

Blob Board .1” or .15"" 1 off 3 off Dip Biob Boards 1 off
All approx. inch sizes
Z2B1V25x5 £0.30 £0.75 ZB11C45.x3 £0.36 £0.90
ZB2V 25x3.75 £0.23 £0.57 ZB21C48.x3.2 £0.40 £0.96
ZB3V 3.75x5 £0.46 £1.14 ZB41C4.75x 75 £0.85 £2.13
ZB4V 10 x 6 £1.51 £3.78 ZBB1C95x 75 £1.70 £4.26
. Sample pack: 1 off ZB1V + 1 off ZB8D +
Discrete Blob Board 1 off 3off 1 off ZB21C normally £2.32 ohly £2.00 +
ZB5D 36 x 2.4 £0.20 £051  free Biob Board,
%g?g gg "7733 gggg g: gg Many other sizes and patterns avallable add
9x7. ] . +
. 288D 9% 7.5 Eilao eaios 30p post + 8% VAT to all orders,

3 off 4

T-DeC

If you are using IC’s to build
circuits use T-DeC for 1 chip
circuits and U-DeC A for 2
chip circuits. Draw circuit on
graph paper, plug IC into
Adaptor and plug into DeC.
No soldering, no bent leads,
no wasted IC chip. Lines on
DeC show contact rails, plug
discrete components in. Cross
overs, connections are made
using different coloured leads.
Circuit completed and working
unplug components and use
for next circuit. No soldering,
no damage to components.
Use your DeC and small

stock of components over and
over again. T-DeC send £4.30.
U-DeC A" send £4.60.
Adaptor send £2.30.

'POT LUCK

Off cuts of fibre glass

circuit board 5 sqg. ft.

Double sided fibre glass p.c.b. 5 sq. ft.
Ferric chloride 5 litre mix

Negative developer 1 litre

Add £0.75p. to all above for
Post + VAT,

PB Electronics Scotland Ltd.
67 High Street, Saffron Walden, Essex. CB10 1AA.
For leaflets and further information please

send stamped addressed envelope.
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Q24

023

Data output
from ROM

Data output
from latches -

S A

H
-
Column address | _’} rr\a\imum of 40n§ ROM ROM *Output of latch
period | | |between output output |
T i |address change | stablising stable 1character ceil delay
and RAM/ROM
Column address output changing @g edge of
changes Q23 latches stable
ROM output

Fig. 25, Diagramatic representation showing how the slowly stabilising
ROM output is caught by the latches on receipt of Q23 and given a
character cell delay.

CHIP ENABLE

The Chip Enable input would normally be used if
several RAMs were connected in parallel at each
significant bit of the ASC11 word—this technique
would be used if the memory needed extending.
In this application we do not need to select one of
several chips so this input is kept permanently at
logic level “0”.

DATA OUT

The outputs of each of the six significant bits of
memory (pin 12 of each RAM) are fed to the six
data inputs of the Read Only Memory (IC44) where
the code is converted to give a five bit output word
that describes the state of each picture point of
a character cell row. The row in question is selected
by the ROM Address code—Q30, Q31 and Q32—
which comes from the Address Counter.

DISPLAY DELAY

It has been mentioned previously that there is a
significant delay between accessing the right location
in the RAM and obtaining the five bit output of the
ROM. It is therefore necessary for the memory
“Accessing” to be carried out a finite period of time
BEFORE we start to display the character informa-
tion on the screen. By using the MEDIUM SPEED
RAM that is specified (NOTE THAT SLOWER
CHEAPER VERSIONS OF THE 2102 MIGHT GIVE
RISE TO PROBLEMS!) the 1-54S of a character cell
width is more than enough time thus we address
the RAM during the time of the character cell
immediately prior to the time of the cell in which
we want it to appear.

To produce this single cell delay we make use of
five D Type latches in IC45. The outputs of these
latches will take up the state of the inputs when
the input clock makes a “0” to “1” transition. Note,
with reference to Fig. 25, that the 62—35igna1 makes
this transition at the end of a cell and thus is an
ideal clock signal.
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Some people might query that this clock edge is
changing at the same time as the address of the
RAM is changing and that this might give rise to
ambiguities. In theory this is true but in practice
there is a minimum of 40ns between the input
address to the RAM changing and the output follow-
ing suit. The rise time of Q23 is much faster than
this so we are guaranteed to catch the data of the
“previous” adress each time. The output data from
IC45 is held valid for a complete character cell
width until Q23 comes round for the second time.

LATCH SERIALISATION

The stable five bits from the latch then have to
be serialised in the right sequence to give a time
sequential pattern of picture points to make up the
character cell row. They are fed to the inputs of
the multiplexer (IC46).

Remember, however, that the first picture point in
every character cell row must be a blank as this
forms the gap between adjacent characters (it also
prevents any truncation of active picture point data
which might otherwise occur during the time the
latches are stabilising). We therefore make sure
that the first bit of data to be serialised by the
multiplexer is a “0”. A permanent zero level is
applied to the input of pin 4 (shown connected to
ground in the inset to Fig. 24).

Pins 3, 2, 1, 15 and 14 carry the five variable
data bits and these are serialised in that order.
The two remaining unused inputs of the multiplexer
(pins 12 and 13) are connected to ground as is the
strobe input (pin 7). The sequence of selecting the
data inputs is carried out by the Multiplexer
Address lines (Q21, Q22 and Q23).

The SN74151 multiplexer IC has two possible
outputs; one has the same sense as the input data
while the other provides the data in inverted form.
We use the latter ouput because we need to “OR”
the video information, so produced, with the Cursor
signal which is generated in a later part of the
circuitry. We therefore call the output of IC46

Video.

The design details for the remaining circuits on this
board will be given in the January issue
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Howtogeta reputation overmght for
makmg H1 F1 equlpme :

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.

And in 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 ple -up arm features a viscously
ddmped 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

Practical Wireless, December 1976

the Goldring G800.

A final touch is that both the on-off
function and speed selection are via neat
rocker switches.

If you fill in the coupen, we'll send you
our free colour brochure, which describes the
CK2 construction unit in detail.

Andifyou're
serious about Hiki,
you couldn’t hope
to ask for a better
start than that.

| Suffolk IP32 6SS.
l Please tell me more about the Goldring CK2 Construction kit

[ Name

[_lo Goldring Limited, Anglian Lane, Bury St. Edmunds. jl
|
|

| Address -
| ) PW1276 |

| |
| 5 |
| @ Goldring |
L__ _Sound pure and simple__ __|
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AUDIO
MODULES

A NEW APPROACH TO QUALITY HI-FI

Cliffpalm Ltd. introduce a flexible range of high quality modules to
enable a sophisticated hi-fl system to be built up from simple
beginnings.

An Initial 20W r.m.s. + 20W r.m.s. stereo with standard controls
can be expanded to give a 40W + 40W system with (in addition to
the normal bass, treble and balance controls) a further range
comprising “‘rumble’ and *“hiss” switchable controls with a range
of frequencies; and a stereo image width control.

STEREO PRE-AMP: CP-P1: PRICE £13:30

+ VAT £1:66
Specification

Input Sensitivity | Signal/ | Impedance

Noise
Magnetic 3mV | >70dB 4TKQ
Tuner 100mV | >70dB 10KQ
Tape 160mVv | >70dB 10KQ
Auxiliary 1-100mV 60dB- 200KQ

70dB

Magnetic i/p overload 33dB;

Distortlon 0-04% at 1KHz; Output 1v r.m.s.
into 10KQ2;

Supply voltage +18v nominal;

Tone controls, Bass +12dB at 100Hz;
Treble 412dB at 10KHz,

Description: This is a general purpose 2 channel pre-amplifier
sultable for use with gramophone, tape, microphone or tuner
inputs. It requires no external components other than the poten-
tiometers for the bass, treble, balance and volume controls and
the input selector switch. The unit Is internally protected against
accldental reversed supply connection,

AMPLIFIER: CP2.15-20 PRICE: £12-85
40W r.m.s. single + VAT £1-61
20W r.m.s. + 20W r.m.s. stereo

Specification:
Power output; 40W r.m.s, into 8Q, 1 channel
or 30W r.m.s. into 150, 1 channel

or 20W r.m.s, + 20W r.m.s, into 4Q, 2 channel
or 15W r.m.8, + 15W r.m.s. into 8Q, 2 channel
Input Sensitivity 1v r.m.s.; Frequency
response 20Hz-20KHz, at —3dB; Dlstortion
0-04% at 15W; Supply Voitage +18v nom-
inal; Size 5'1x4x1:25 inches. 130x102x
32mm.

Description: This module is designed to give either a 20W + 20W
stereo amplifier or alternatively a 40W single channel. It has built-in
protection against accidental reversed supply connection and it
incorporates a thermal shut-down facility to prevent over-dissipa-
tion. No external components are required.

FUNCTION GENERATOR: CP-FG1 PRICE: £11°75

+ VAT £1-47

For those requiring a wider range of facllities, this module provides
bass and treble filter controls, comprising switchable cut-oft
frequencies for rumble and hiss reduction. Also included is a
stereo separation control,

POWER SUPPLY: CP-PS 18/2D PRICE: £5-75

+ VAT £0-72
This is sultable for one 20W + 20W complete system. For a 40W +
40W system, two power supplies are required.
Full application notes are provided.
Post and Packing are free on all orders.
All units are guaranteed for 2 years,

Cliffpalm Lid.

DEPT. HF/PW, 13 HAZELBURY CRESCENT,
LUTON LU1 1DF, BEDS.
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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 1 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 is the key to our outstanding record in the
technica!l training field. You study at the time and pace
that suilts 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 hold one of
these recognised certificates. ICS can coach you for
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

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 professional exam-
inations and diploma courses for business and
technical subjects

G.CE
60 subjects
at 'O &

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

Conditioning

ding

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools

Dept.777Nintertext House, London
SW8 4U]J or telephone 622 9911

Subject of Interest
Name

Address

Telephone Number
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N THE

AIR

by Eric Dowdeswell G4AR

to the RSGB Show at Alexandra Palace and

to judge from my correspondence I missed
meeting some of vou, for which my sincere apologies.
Seems the Show didn’t quite get airborne! Seems
ridiculous that a difference of opinion between the
RSGB and the Amateur Radio Retailers Assoc.
as to whether the traders would support the Show
or not could not have been settled earlier, to
enable it to have been cancelled, if necessary. As
usual, those that pay the money, to the RSGB or to
the traders, suffered!

Right chaps! Summer’s over so let’s get down to
some serious listening for the next few months. You
should have been out in the glorious sunshine putting
up new aerial systems and polishing up the old ones.
Get an ATU if you haven’t already got one and make
sure that the long wire is pulling its weight on all
the HF bands. Get that countries prefix list up-to-date
so that you won’t be astonished when that ACA4
turns out to be in W-land.

A crystal calibrator providing check points on
100kHz and 10kHz is invaluable and might stop some
of you having implicit faith in your set’s dial read-
ings, which is very unwise even with the best of sets.
I haven’t yet had the chance of laying hands on any
of the new receivers that are being advertised but
I must admit to being aghast at one which has triple
conversion! It has long been my contention that the
only answer for a quiet receiver with virtually no
spurious responses is single conversion at a high IF,
probably around 9MHz where filters are available.
I had hoped that we had heard the last of double
and triple conversions a long time ago. Now it’s all
back and in solid state. UGH! This month’s puzzle!
Why was 9MHz, and sometimes 5:5MHz, chosen for
the IF in some amateur HF band transceivers? Try
juggling with the two frequencies.

John Moore of Leicester sends what may be his
last log and letter for quite a while. He’s getting
hitched but it’s good to see he is sticking to his guns
’til the last minute! Strangely, he made a 15m con-
verter for his home-made 20m set and then found the
band to be pretty dead, apart from a few S. Ameri-
cans and Africans. John commented on the bad

UNFORTUNATELY 1 was not able to get along
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behaviour of certain stations in the pile-ups but, as |
have told him, a lot depends on the DX op. If he
takes control of the situation and works stations
only on the frequency he nominates then all should
go well.

In Colne, Lancs., Richard Berry A8994 has been
on 2m quite a bit, but bemoans the lack of SSB
signals. Local lads tried to convince him that “FM is
best” but he notes that they all have smart little
commercial rigs, so perhaps they are biased! Michael
Walker of Leeds hopes to start an RAE course this
autumn. He had thoughts about CBing then decided.
very wisely, to get on and get a proper licence! He
has a CR70A and has been playing around for about
a year before making his mind up. You won’t regret
it, Michael.

Our first “first timer” this month is Graham Car-
rington who hails from Hucknall, Notts., where he
uses a Trio 9R59DS and a long wire on 160m, doublets
for 20 and 15m and a trapped job for 10m. He is
another looking forward (?) to taking the RAE ’ere
long. Alan Doherty sends in his last log for a while
as he lowers his aerials and departs for New Zealand,
as reported last month. Just as well, he says, with
Force 8 to 9 Atlantic gales just down the road in
Portrush, Co. Antrim!

Stephen Budd A8713 just missed last month’s issue
with his news that the WWYV standard frequency
station is to close down! It’s not quite so bad OM, 1
understand it is certain propagation forecasts, useful
to amateurs, that are being cut out. Could be worse!
Stephen is busy filling out some 2000 QSL cards when
he has nothing else to do. He’s chasing the CQ Coun-
ties Award. When you get your ticket OM you can
try working them!

The autumn newsletter of DADARS, Derby and
District ARS, is full of juicy dates for the winter

BROADCAST BANDS

Short Wave Reports by the 15th of the month
to Derek Bell, c/o Practical Wireless, Fleetway
House, Farringdon Street, London, EC4A 4AD.
Medium Wave Logs to Charles Molloy, 132
Segars Lane, Southport, PR8 3JG.

AMATEUR BANDS

Logs covering any amateur band/s in band/
alphabetical order by the end of the month
to Eric Dowdeswell G4AR, Silver Firs,
Leatherhead Road, Ashtead, Surrey, KT21
2TW. ‘
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season with technical matters nicely leavened with
cheese and wine evenings and Ladies’ Nights. Always
a good idea to look after those that sharpen our
pencils and bring us coffee during field days and
contests! So trot along any Wednesday night to 119
Green Lane, or contact my old friend Fred Ward
G2CVV. 5 Uplands Avenuc, littleover, Derby. for
more details.

Another old friend, R. Holmay G2DYM, is going
into business selling aerial systems, including those
particularly suited to the SWL. He has some pretty
definite ideas about aerials that keep down the QRM
from colour TV timebases, which could interest some
readers of this column, Write to G2DYM at The Old
Saw Mills, Whiteball, Wellington, Somerset. Robin
Bayley (Albrighton) was unlucky to find himself
as the only candidate on the local RAE course,
consequently cancelled. Good to know he is busy
looking down at the CW end of the bands and finding
some interesting DX there, Could use some more
CW reports for a change. Robin uses a Marconi
R1475 set with a long wire. Martin Sole A9065 runs
a Trio JR310 in Peterborough plus a 66ft. end-fed
aerial and a helical whip, with a preselector in
between. He hopes to be on 2m also very soon. He
admits failing the RAE but promises success in
December. We'll be rooting for you OM!

In Harrogate Steve Cottis A8961 is proudly admir-
ing his first award, the ISWL ITU Zones Award. He
bemoans the 20p cost of IRC’s from the PO! Certainly
can get very costly, collecting awards these days,
P. W. Turner BRS36843 in Bishops Stortford is
another we must wish well in the next RAE. He
enjoyed the RSGB 2m contest and hopes to come
well up in the lists. Sorry I cannot comment on
your score but suggest you look up the results of
the previous similar contest.

The Pioneer Radio Club GM4AVH was pleased
with the little plug 1 gave them last year so let’s do
it again! Present project in hand is a transceiver
for the club station so if you are in the Edinburgh
area why not pop in to the Gilmerton Church Hall
in Ravenscroft Street any Tuesday evening around
7.30 or write to Sec. R. Henderson GM4DTJ at 2
Burdiehouse Avenue. Edinburgh EH17 8AW.

Our sympathies must go out to David Peck of
Cambridge whose house was gutted by fire but he
and the family got out safely. He now has an FRG7
and 130ft. aerial at his new QTH and has resumed
listening. The last epistle of the month is from Steve
Budd, again, and tells the sad news of the ill-
health of Geoff Watts of DX News Sheet fame.
Unless he can reduce the 80hrs/weck work load
ilt will certainly have to fold, which would be a great
0ss.

Log Extracts (All SBB)

R. Bayley:~—80m CW F1.8CE PY7PO UA9CM 40m
KL7KV LU2BB 20m AP2AD CT2AP FA6CF FPS8DH
VESRE.

M. Sole:—20m EP2HE HCIQRC 15m CE3IF
KV4AD YB2SV/4U ZS2ND 10m FOCFB/FC OYIA.
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S. Cottis:—20m HZI1TA JT1AS KL7BVY TA2BK
VESML VP2SV VR4DX 15m VQ9HCS 5Z4QQ
9V1SV.

P. W. Turner:—2m GWBS8IZS/P DJ9DX/LX/P
GD3SLH/P GW3WRA/P.

J. Hodgson:—20m CT2BB HISEL HK4BTY VP9HM
T7X4MD.

S. Budd:—80m FG7AR/FS7 HZ1AB (now RIP, I'm
sorry to report) VPIMPW VP2AA SM2PV 40m
HK4DEG KZ5HP VK7GK ZL1-2-3-4 6W8FP 20m
FOBEX HLI9TJ JWTFD (Bear Is.) VR3AK VS6DA
15m VQIDF YBOACG ZB2FX 9X5AV 2m ON6UG
PAOCIS.

i &

SHORT WAVE BROADCASTS
by Derek Bell

Radio Norway it is the puff of black smoke that

put their new 250kW transmitter off the air
during recent high power tests! So reports Robin
Bayley of Albrighton, Wolverhampton. Thus it is that
Radio Norway is now on reduced power but running
its normal schedule. “Get well soon” cards can be
sent to Radio Norway, Oslo 3, Norway! Meandering
into “Charles Molloy” land we find our second
definition of this state of mind in the offices of the
local radio station who found that the newspapers
that were to be scanned to provide material for a
“Weekly review of the local press” had been sent to
the local fish and chip shop!

NHK Japan has produced a colourful set of leaflets
that are well worth sending for. NHK have services
in English from 0630 to 0830 on 15325 and 15430 but
if you are one of those DXers that like the unusual
then try for their North, Central, South American
and Hawaiian service in English on 15195, 15420,
17725 and 17825 from 0100 to 0300. These are
obviously not beamed to Europe but under certain
conditions this winter it may be possible to pull them
in.

Nicholas King of Rangiora, New Zealand, who
belongs to the North Canterbury Amateur Radio
Club, has built the General Coverage RX featured
recently in PW and finds that he cannot buy the
coils required to finish the set. This to me seems
unusual since surely the inhabitants of NZ do not all
build coil-less radios! However, that is the situation
and Nicholas now has his set languishing on the
shelf for want of these components. So can any of
vou “Home Brew” specialists assist and tell us the
name of a firm that can supply coils to fit the RF
stage of a mute Kiwi Receiver? (Why not try Denco,
as stated in the article, at 357 Old Road, Clacton,
Essex?—AED.)

Roy Patrick of Derby highlights one of the
phenomena of summer propagation in his log of the
signals pulled in by his National R1400 portable while
the set was on holiday with him in Wales:—

EMBARRASSMENT is defined in many ways; to
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CHINAGLIA DINO — ELECTRICAL AND ELECTRONIC TEST
EQUIPMENT MANUFACTURERS

PRESENT THE &Y

DOLOMITI

20kQ}/V a.c. and d.c.

A NEW HIGH SENSI-
TIVITY MULTIMETER
WITH ALL THE FEA-
TURES YOU WiILL
EVER NEED

Accuracy: D.C.ranges, + 2:0%, A.C. & 0 ranges £+ 2'5%.

39ranges: d.c. V, 0-150mV, 500mV, 1-5V, 5V 15V, 50V, 150V, SOOV 1-5kV;d.c.l,
050MA.500MA SmA, SOmA 05A 5A.acV 8V, 15V, 50V, 150V,
500V, 1-5kV;a.c.l, smA 50mA 0 5A 5A; dB —10to +05ln6rangas,
00'05kﬂ,5kn.50kﬂ,500kn.5M0,50M0; pF 50kpF, 500kpF.

Automatic overioad protection and high current range fusirg.

Scale mirror and fine pointer for accuracy of reading. Single knob main range

switching and all panel controls. C.E.1. Class 1 movement with sprung jewel

bearings. Extended 92mm scale length for extra clarity. Compact ABS case 125
¢ 131 % 3Tmm. Weight 650g with batterles. Supplied compiete with carrylng

case, fused {eads, handbook and full 12-month guarantee. Optional 30kV d.c.

probe available.

Meter £40-50incl. VAT (£E1P. & P.)
30kV Probe £ £12-85incl. VAT

For detalls of this and the many other exciting Instruments in the Chinaglia range,
including muitl-meters, component measuring, automotive and electroqic
instruments please write or telephone.

@E@@M Instruments Ltd.

19 MULBERRY WALK.LONDON SW36DZ TEL: 01-352 1897

N ELECTRONICS I Ll" Xe S.
Stockists of: Amstrad - Teleton: Akai‘Sansui-Wharfedale-
Pioneer - Rotel * Garrard - Connoisseur
BATTERY ELIMINATORSP&P 25p SPEAKERS P&P 70p
240v input6, 7-5 or Ov EMI 13" x 8", 3 8 ohm Plain £3-40
output .. - .. £2-55 8” x 5” C.Mag. 5§ n,
12v d.c, input (38eclfy outpu( 6, 7652 g. ig' ‘guou';::':)ne 3 .. £2-35
LUCCILEL 8 ohm, 10 watt . £3T0
ELAC 81" 8 ohm Dualcone .. £2-95
CARTRIDGES & STYLI P&P 25p 8” 8 ohm Dualcone .. .. £3-05
D/D 10” Dualcone .. .. 335
Cart.  Styli
Acos GP91/2SC or 3CS
{ster. comp) £1-60 £1-20 MICROPHONES P&P 45p
GP93/1 or 95/1 UD 130 50K/600 ohm
ster. cryst £2:00 £1-20 unl-dir. bafl metal .. £7-45
GP94/1 or 96/1 Condenser Mic. 600 ohm ECM77
ster. ceram. £2:00 £1-20 omni-dir .. £EB8:90
GP101 cryst. comp. £1-00 - Cassette Stick Mic, with
GP104 ster. ceram £2-15 £1-20 R/Control .. .. £1-58
BSR X5M or X5H Cass Stick Mic. with
cryst. come. £1-65 £1:20 . Control (Philips type) .. £1-93
SX6M or SX6H
cryst. ster, £2:25 £1:20
SC5M ster. ceram. £2°75 £1-20 CASSETTES P&P 25p
Sonotone 3TAHC or C60 C30  Ci20
9T AHC/G (Diam.) £2-45 £1-20 Low Noise £0-J7 £0-4%8 £0°59
3509 Magnetic £2:45 £1-20 Phitips £0-66 £0-%20 £1-27
Audio Technica ATS5 £2-25 - Memorex £0-8t £1-18 £1-67
Goldring G850 £3-50 £1-75 Cassette Head Cleaner .. £0-48
G800 £5-25 £1°75 Bib Head Cleaner De-
G800OH £5-25 £1°75 magnetiser .. .. £1-99
GB0OE £9:06 £3-50 GARRARD SP25 M« v £20-70
Shure Cartridges & Styli GARRARD SP25 Mk IV/GSOO
M44G £6-86 £4-95 with Plinth & Cover £33-20
MSSE £8-40 £6-36 BSR MP60 a £17:35
M75ED Type 2 £15-30 £11-70 Plinth & Cover for Garrard
MJSEJ Type 2 £12-86 £8-25 BSR .. R4TM
These Prices Apply to Mail Order Only. V.A.T. INCLUS!VE All ctems subject to
availability & manufacturers increase
Callers Welcome at Manchester 30-32 Shudehill Tel, 061-832 7710. Leeds 4 New
Market St. Tel 0532 42708. L ool 15 Whitechapel Te!. 051-236 0738
Mail Order D.p'PW/'l"
Belmont 5t, M
Eccles, Manchester.
Tel 061-789 5268
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Brushup
on your
record

Presenting two superb cleaners 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 diameter which can
clean.right to the bottom of your record

grooves, overcoming bott your static and

dust problems witnhout any need of anti-static
fluids.

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 collection is kept in excellent
condition.

Decca Special Products
Ingate Place, Cueenstown Road,
London SW83NT
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GIRO NO. 331 7056, ‘Access and
Barclaycard acéepted.
C.W.0. only. Terms of business.as

in our Catalogue.
Export . Order’ enquities welcome

(£5 min.)

Officlal Orders accepte m Educa-
tional and Government Departments.
ALL PRICES include VAT & P &P

E. & O.E, SHOP HOURS 9-12.30, 1,30-5.00 § days.
CLOSED WEDNESDAY.

1977 ISSUE

68 PAGES—3 000 ITEMS
FULLY ILLUSTRATED
*20p CREDIT

For Cat, 4a—S.A.E.
Boxes - Cases -
Kits . P
Materlals - Toole -
Resistors - Test
Meters - Capacitors -
Hardware - Semi-
conductors - Books -
Pots - Colls - Audlo
Accessories cre
Connectors - Audlo -
Modules - Veroboard -
Transformers - Knobs -
Calculators - Audio Leads -
Batterles - S dec Storape
Units - Heatainks, stc., efc.

SPECIAL CAPACITOR KITS
C280 KIt—PC Moun!lno polyester 250V 5 of each
vlluo 0 ‘01, 2, 0:047, 0-1, 0-224F, 2 of 047,

98 n
C!ﬁ KI!—TubuInr pnlynur, 400V, B of sech value
0 %1 + 0:022, 0-047, 0-1, 0-224F, 2 of 0- 47uF, £2-67
net.

“DIGITAL MULTIMETER KIT"
AS IN L.T.(. SAL FOR LIST

SPECIAL RESISTOR KITS (CARBON FILM
w Prices Include rnlt & packing) 10E12 -W or

IT: 10nlnch E12 Vllue, aa ohme—1M, nonl
! 570 £5:29 net, 25B12 W KIT: 28 of each
12 value, ﬂnhml—1M [ tn!ll of 1426 £12-64 net,

B. H. COMPONENT FACTORS LTD.

MULTIMETER U432
22 Ranges plus AF/IF Qscllilator 20 ,000Q2/ Volt,
Vde—05=1000V In 7 ranges
Vnc—2 +8==1000V In 6 ranges
|de—=0+05—500mA in & ranges
Rollltunce—-m—wn Ind
ranges
Agguracy—=5% of F.$
OSCILLATO -1KHx nnd
485KHz (A.M.) a! lpprux.1 Voit,
Slze—160 x 97 x 40mm,
Supplied cnmdplalo with carrying
case, test teads and battery,
PRICE £10-93 net P, & P, 78p U433

F.M. FRONT END

Geared tuning. AFC. 88/108
MHz. A.M. gangs fitted full
clreuit dlagram & conn.
detalls supplied.

£3-50 p.p. 25p,

OUTPUT METER

50048 14 x 1% clear plastic
panel typs £1°30.

AM/FM TUNING METER
LEMMHM Edgewlse 14 x §
SIGNAL STRENGTH METER

250ua llluminated sdgewlse 1§ x § £1-10.

MINIATURE METERS
areo beacon, sic.) scaled half

Su1x1ln0lp.pp 18p.

3 GANG TUNING CAPACITOR
8'8pf to 320pf. 80p p.p. 20p.

SMITHS GEARED MOTORS
240V AC 3 revs per minute.

4 reve per minute,

8 revs per minuts.

2 revs per hour.
£1:50 each, p.p. 26p.

8-DECS AND T-DECS
B-DEC #£1:50 T.DEC n 80
U-DEC A 2420 U-DEC B £6-90
SMITHS GEARED MOTORS
240v AC 3 rove per min./4 reve. per min £1:50.

2 reve per hr./8 reve per hr. p.p. 26p,
OVERLOAD CUT-OUTS
Panel mounting B0O M/A 1:8 amp. 10 amp. 35p ea.
MAINS RELAY 240v
3 c/o 10 amp contacts, £1 with base.
MINIATURE RELAYS
(1 x 13 X §) 24v, 4 ¢/o 40p,

hp.p.atp.

CIRCUIT BOARD (P.C.B. 1/16 10z copper).

FORMICA P & P 35p. on all packs.
84x7-7In3pcs. 80p. 101 x7:81n3 pce. £1. 131 x
$:4in3 pce. £1-20.17x 98 1In 2 pcs. £1-20,

BARGAIN PACK
10 pce. 10°1 x 7:9 plus free §Ib etching Xtals, £3-20.

FIBRE GLASS P.C.B. (Single-sided)
8x0In33pea 12x6In85p sa. 12 x 12 In £1-40 ea.
p.p. 15p each plece,

FIBRE GLASS P.C.B. (Doubie sided)
8x8In45p en. 12x81n 70p ea, 12 x12 In £1-23 ea.
p.p. 18p each plece,

PRINTED CIRCUIT KIT
The no frills all value kit. Contalning 4 pce 8 x 7
Formica laminate, 1 pce 8 x & Flbre glase laminate,
1lb Etching Crystals. 50 c.c. Resist Ink, with In-
structions, £2:40 p.p. 86p.

BLUE P.C.B. INK

Etch resist use with any pen. Much cheaper than
ready loaded pens 50 c.c. 8¥p. p.p. 10p.

ETCH RESIST PEN 53p. p.p. 8p.

Fllnl GLASS BARGAIN PACK
ug In, single & double sided pleces, &128.
99- P.

FERRIC CHLORIDE ETCHING XTALS
11b makes 1 Iitre pack, 70p.' p.p. 35p.

8ib makes 5 |ltre pack, £2-65 p.p. 88p.
EDGE CONNECTOR

84 way '1 vero slze otc. Can easlly be cut to any
length 83p. p.p. 10p. Side Guldes for above con-
nectors 16p sach.

MINI UNISELECTORS
1!2 v'nll 11 wly. 4 bank (3 non-bridging, 1 homing)

0 p.p, 30p
24 vnlt 11 wl{ 6 bank (8 non-bridging, 1 bridgling)
£2:00, p.p

KINNIE GGMPUNENTS 10, NELMES WAY, HORNCHURCH, ESSEX RMI|

20Z. HORNCHURCH 45167 (callers by appt.)

MULTIMETER U4324

34 Runau High sensitivity, 20,0000/ Volt.
Vdc-=0-8—1200V In 9 ranges.

Vac—3—600V [n 8 ranges,
+06—3

fac—0-3-3A in 5 ranges.
Resistance—25(1—8MQ in § rnngel
Accuucy—dc and R-2 / f F.S.D.
ac and db—4% of F.S.D
Slze—167 x 98 x 63mm.
Suppiled complete with storage case,
test leads, spare diode and battevy
PRICE £12:72 net P. & P. U4324

MULTIMETER U434t
27 Ranges plus Transistor Testet. 16,7000/ Volt.
Vdec—~0-3—900V In 8 ranges.
Vac—1-5—750V in 6 ranges.
1dc—0-06—600mA, in § ranges.
lac—0:3—300mA In 4 ranges.
Resistance--2KQ—-2MQ In I
4 ranges. Accuracy—dc—2}% t
ac—4% of F.S.D.

}#e—10—350 In 2 ranges. . Q
Slze—115 x 215 x 90mm. -
Complete with carrying Q
case, test leads, and battery 2

PRICE £13-10 net P. & P. U434t

MULTIMETER U313
33 ranges, Knife edge with misror scale.
20,0002/ Volt, High accuracy, mVde—75mV.
Vdc—1-5—600V in 9 ranges,
Vac—1-5—600V in 9 ranges.
Ide—60—120 microamps in 2.
Ide—0-6—1500mA in 6 ranges.
lac—0:6—1500mA in 6 ranges.
Resistance—1K Q—1M Q in 4 ranges.
db scale—10 to + 12db.
Accuracy—dc—1{%, ac—21%.
Size—115 x 215 x 90mm,
Complete with carrying case. |
test leads and battery
PRICE £17-08 net.P. &. P. 75p. U4313

(P.W.), LEIGHTON ELECTRONICS CENTRE
59 North Street, Leighton Buzzard, LU7 TEG.
Tel.: Lelghton Buzzard 2316 (Std. Code 05253)
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PRECISION PETITE LTD.

118A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878

24 hour telephone answering service

Now with the

¢ NEW MK. Il DRILL ¢

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
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6230 Radio Andorra at 1000
12077 Radio Israel relay of Home service at 2100
17785 Radie Israel at 1200 in English
21535 Radio RSA at 1430
15305 SBC Berne at 0700

Roy mentions that while he had an excellent signal
in Wales from SBC the same station, despite its high
power transmitters, was not heard in Derby. M. G.
Hayman, of London, has logged Radio Kiev on the
9485 freq. at 1940 using a HAC MXk2 receiver hanging
on the end of a 70ft long wire with a 20ft one on the
side and an old TV aerial to fill in the gaps. Sirilarly
Jim Coombs of Walsall logged Kiev on the 49 metre
band on his 1950’s built Armstrong that sucks in the
signals via 100ft long wire. That must be some
garden! Jim is seeking information on the ex-RAF
1392D set, in order to put right a fault in the circuit.

Our final item this month concerns the 10th birth-
day of the Radio Berlin International DX Club.
During November they are to broadcast the 250th DX
club programme and issue three special QSL cards
to mark the occasion. I may have a go for them
myself, being somewhat of a nut for commemorative
cards, but, with my luck, I will probably get all of
one sort! Be that as it may we must say “Happy
Birthday” to RBI, there cannot be many stations
whose DX shows go so far back. The address for RBI
is 116 Berlin Nalepastrasse 18-50 DDR. They run
transmitters ranging from 5 to 500kW, at Leipzig
and at a town that rivals that one in Wales (and you
wont get me to quote it!) called Konigswusterhausen!

With that I will declare the meeting closed for this
month and wish 73s to you and yours.

s
3R
B

MEDIUM WAVE DX
by Charles Molloy

starts with a good bag of readers’ letters. John

wildey (Doncaster) has a Grundig Satellit 2000
and a 30ft longwire aerial which is strung between
house and garden shed. With this combination he
logged WOR on 710kHz, WINS on 1010 and WNEW
on 1130, all three stations being in New York City.
John gives details of the programmes heard which
should be of interest to DXers who have never heard
North America on the medium waves and do not
know what to expect. On WOR at 0200 John heard a
talk on psychology, on WNEW at 0235 a baseball
match “Cardinals v. Mets”, adverts for a finance
company, an interview programme and a weather

THE winter DX season on the medium waves

Practical Wireless, December 1976

report, From WINS at 0300 came the stock market
report; WINS is an all-news station.

Ian Rennison mentions that North American has
started early this year, CJON being heard at quite
good strength on most evenings. His list of catches
to date includes CBN on 640kHz, CKVO on 710,
WABC 770, CJON 930, CHNS 960, WINS 1010, WBZ
1030, MNEW 1130, CBT 1140, WCAU 1210, WKLX
1350, WMEX 1510 all heard on a Trio 9R59D receiver
with loop and differential amplifier. Ian says that
this year is the first time he took advantage seriously
of Ramadan for DXing and he sends a list of
25 DX stations logged which include Bonabe, Iran on
634kHz, Amman, Jordan on 800, Kikuk, Iraq on 1360
and Libya (either Sabha or Benghazi) on 1570.

Finally, Tan refers to his tape recorder which he
finds invaluable for DXing. He wondérs how many
readers find themselves busy writing details for a
reception report when their pens run dry or they
run out of paper. All you have to do is to note the
times when the tape was switched on and off.
Important identifications that were missed can be
replayed until they are clear. Ian, like the writer,
always has a tape recorder coupled to the receiver
when DXing.

0ld timer F. F. Shortridge writes again from
Llandudno Junction to say that his AR88 needs atten-
tion and while waiting for a repair he has been
trying for North America with a small Vesta Vixen 6
transistor portable which he obtained from a depart-
ment store. This receiver has sockets for Aerial and
Earth and when joined to a 200ft outdoor aerial
which is shaped into a square, it pulled-in WINS 1010,
CJON 930, WNEW 1130 and CHNS 960. He says that
there are so many stations on the band these days
that QRM makes it impossible to receive North
American DX as it was 40 years ago. At that time he

' Mail Order

' Protection Scheme

The Publishefx of Practical Wireless are members of the
Periodical Publishers Association which has given an under-
taking to the Director General of Fair Trading to refund
monies sent by readers in response to mail order adverrise-

| .tnénts, 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 goads
advertised in a catalogue or in a direct mail solicitazion, |

ES
té the unhappy event of the failure of a mail order trader |
readers are advised to lodge a claim with Practical Wireless
within three months of the date of the appearance of the
advertisement, providing proof of payment. Claims lodged
after this period will be considered at the Publisher’s discrétion.

Since alf refunds are made by the magazine voluncarily and at {
its own expense, this undertaking enables you to respond to
|« our mail order advertisers with the fullest confidence.™

% o
Fo: the Plslrposeézf this scheme, mail order advertizing Is
defined as— 2

. *Direct response advertisements, display or postal bargains
where cash had to be sent in advance of goods being delivered.”
Classified and catalogue maif order advertising are excluded. |

i P |
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heard KTMS in Hot Springs, KSL Salt Lake City,
KNX Hollywood, WSM Nashville and WENR
Chicago. (KSL and WSM are still heard occasionally
in the UK.)

Ricky Henman (Sheffield) asks “do you need a
good receiver designed for DXers to DX on the
medium waves?” The previous log from F. F.
Shortridge illustrates the value of a really good
aerial which, if connected to a simple receiver, will
produce at least some DX. A good receiver .will help
too. Not everyone has the space to put up an outdoor
aerial. John Timms (London) who lives in a bed-
sitter is constructing a medium wave loop which
is a good alternative to a longwire and in some
respects is superior.

Fifteen year old Paul Boyd (Carlisle) is a new-
comer to the band, with his Realistic Astronaut 4
connected to a 100ft long wire he pulled-in Trans
World Radio in Monte Carlo on 1466 and the Voice
of America in Rhodes on 1259. A good start, Paul!
With your aerial you should be able to hear North
America when the long winter nights are here. Try
around 2300 for CJON in St John's Newfoundland
on 930kHz.

Alan Spencer who lives at Ryhall, in Lincolnshire,
has finished building a loop which he uses with a
Bush TR90C receiver. Stations logged include VOA

Rhodes on 1259kHz, the Deutsche Welle relay in
Malta on 1570 and AFN outlets on 872, 935, 1106
and 1142. Being able to null out stations on the same
frequency is a great advantage reports Alan and he
continues “I have been listening regularly to Radio
Sweden in English on about 1330kHz. This frequency
is not listed in the World Radio Handbook nor is it
announced at the end of the programme, which
starts at 1100”. Has any reader heard this trans-
mission? It might be a spurious signal of some sort
as the Swedish Foreign Service has a shortwave
transmission in English from 1100 to 1130.

Roy Patrick has been on holiday at Towyn, in
Wales, and like a good DXer took a receiver with
him, a National R1400 portable. This is one of the
better type of portables which has an RF stage and
an “S” meter and is quite a powerful DX tool on
the medium waves. Using this receiver with its
internal aerial Roy pulled in the Trans World Radio
high power station at Bonaire in the Netherland
Antilles, which lie off the north coast of South
America. The station is on 800kHz with a power of
500kW. There is a lot of interference on 800 which
can be nulled-out with a loop or a ferrite rod aerial.

David Bellmer asks if there is a DX club in
operation in Lancashire. Can readers in Lancashire
help? David’s address is 21 Brabazon Place, Marsh
Green, Wigan, Lancs. Robin Bayley of Kingswood
School, Allbrighton, uses a Marconi Tuner Amplifier
with an outdoor aerial and a Grundig “Prima Boy”
with internal aerial for his DXing. Stations logged
include Riyadh in Saudi Arabia on 587kHz, and CX10
in Montevideo, Uruguay, on 730. Robin is a regular
listener to Sweden Calling DXers which is broadcast
in English every Tuesday on 1178kHz at 2315.

“The Pictorial Method

perience.

The series

will bs of ex-
ceptional value in
tralning mechanics and

WHAT READERS SAY '*Racic'ind'elecionics:

I didn’t know this subject could be so easily
presented. J. K., Earlsfield
Pleased to say how understandable your books
are—I 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., Ashton-u-Lyme
Thank you for the excellent publication: the
best in form and type I have ever come across.

T.L.O., Shanklin
I find the Basic Manuals the best in their class
and a real help in my work in phototype elec-
tronics C.L.P., Cardifff

POST NOW FOR THIS OFFER !
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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 simpiified learning techniques. This easy-
approach-to-iearning method has proved beyond doubt
that acquiring knowledge can be an enjoyable ex-

TELEVISION@3vols)

Please find enclosed P.0./Cheque value £

NAME

BLOCK LETTERS
FULL POSTAL.....iiiiinititiies ittt v S0ono0n000000
ADDRESS

ELECTRICITY(Svols) s
ELECTRONICS 6vols) = 0]

0L

GUARANTEE

Should you be, in

any way dissatis-
fied with the
MANUALS your
money willbere-
funded by return

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BROMLEY, KENT. BR2 7THP

i

BASIC ELECTRICITY 5 parts £8-:00 (0 |
BASIC ELECTRONICS 6 parts £9-50 (O

BASIC TELEVISION 3 parts £5-00 1 l

Tick Set(s) required. |

YOUR 100%, GUARANTEE. If after 10 days examination you decide to l

i

i

i

i

Prices include Postage

return the Manuals your money will be refunded in full.

.....................................................................................

-----------------------J
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: Available

-

NOW!

d A with yarv
ov and O
ab\e currem it

% New 16 page brochure contains complete details
of kit range

% Big range of kits tointerest Radio, Electronic and
Hi-Fi enthusiasts

* Kits sem'by return-of-post

% Each kit designed by specialists. only reliable and
highest quality components included

SEND FOR YOUR NEW
KIT BROCHURE TODAY

Only 25p inc. post and packaging

S$=8% VAT'H=12%% VAT

LIGHTS ON ALARM

AVOID DRAINING' YOUR
CAR BATTERY.

Useful after driving in
daylight, fog and through
trmnels. Overide switch
inclyded for night parking
Produces audible alarm
should you inadvertently
switch your engine off
leaving your lights on.

— =
PW12/76

DORAM ELECTRONICS LTD
P.0.Box TR8,
Leeds LSi2 2UF.

| enclose 25p please send me by return my new
Doram Kit brochure. Overseas orders except N
Ireland please add 10p for post and packing, sur-
face only. Customers purchasing the edition 3
Doram catalogue plus the Kit brochure can obtain
the pair together for 70p. saving 15p, and receive
two 25p vouchers free

>, 2 TouohAariusiag

control. Ng m, .
NOT SuPPLIE

DORAM
KITS
CONTAIN
EVERYTHING
DOWNTO
THE LAST

Prigmmmay
MIDOULE

—
PLEASE PRINT IN BLOCK CAPITALS

Name

Address

Post Code — s

An Electrocomponents Group Company.
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®
ambltinternational

Coils, ICs for RF&AF, Tuners,
Modules for AMFM&TV.

complete tuner kits

Larsholt Signalmaster Mark 8....

Performance matches the excellent looks.

the most stylish FM tuner kit that
is available today. Suitable for even the relatively inexperienced in
electronics construction, with clear and consise point-to-point details.
£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, halanced LED tuning, PSU etc.
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 cabinet. £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.

£65.00

Radio ICs Misc. regs etc. Transistors
CA3089E FMIF 1.9417805UC 5Sv1A  1.55° |7Tx107 0.14
CA3090AQ mpx  3.75t 78M12  12v%A  1.20° |zTX108 0.14
MC1310P mpx 2.20t TDA1412 0.95% [ZTX109 0.14
SN76660N M IF 0.75 7815UC 15v1A  1.55° |7TX212 0.16
TBA120AS FMIF 1.00 78M20 20v %A 1.20° |ZTX213 0.16
MC1350 AM/FM IF 0,70 78M24  24v %A 1.20° |7ZTX214 0.16
HA1197 AM system 1.40 uA723 5-35v 0.80° |ZTX413 0,18
TBA651 AM system 1.81 NES50A do. 0.80* 1ZTX551 0.18
uA720 AM system 1.40 TAAS550B 32v. 0.50° [ZTX451 0.18
uA741 op amp 0.40° |BF224 0.22
q LM3900 quad amp 0.68° |BD165 0.50
Audio 1Gs MC3401 do. T 0.68° |BD168 0.54
LM380ON 2Wscp  1.00 038 wave gen. 3.10° |BD535 0.52
TBABIOAS 7W scp 1.09 NESSS  dmer  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 NE562B PLL 2.50 40673  0.50
scp=short cct protection NES65A PLL 2.50 MEMé680 0.75
1= {ncludes coil NE566V VCO 2.55* |BF256L 0.38
*=8% VAT, others 12.5% NES67V tone trigger 2.50°
Tunerheads for VHF FM and UHF TV (Al varicap types)
EF5800 6 circuit high quality 88-108 MHz tunerhead 14.00
EF5600 5 circuit high quality 88-108MHz tunerhead 12,50
EC3302 3 circuit (sime spec to 1.P1186) 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 [F 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

Variable signal chokes:
2mH, 23mH, 36mH, 7mH
11.75mH 0.33
Fixed chokes: (uH)

1.0, 4.7, 10, 33, 47, 100,
22, 33. 470, 1000

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 IF coils  0.30 M41T 4kHz/455kHz Mech file.  1.65
(1st, 2nd & 3rd)IFTs  0.70 M71T 7kHz/455kHz Mech filter 1.65
10.7MHz IFTs 0.32 C455B 8kl1z/455kHz ceramic filt 0.55

C455C 6kHz/455kHz ceramic filt 0.55
C050D 6kHz/470kHz ceramic filt 0.60
CFS107 10.7MHz cer. FM filter 0.50
SFE6.0 6MHz TV sound iF filter 0.80
3132A linear phase FM IF filter
0.16 SIFD470B 470kHz ceramic filter 0.75

2,25

PLEASE REMEMBER TO INCLUDE VAT - thankyou !!

is 22p per order - unless otherwise stated.

If you have read this far, you probably appreciate that AMBIT tends
to specialize 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

BRENTWOOD

37aHIGH STREET,
ESSEX

telephone 0277 216029

J. BIRKETT

Radio Component Suppliers

25 The Strait, Lincoln, LN2 1JF
Telephone: 20767

10,000 U.F. 16 V.W. ELECTROLYTICS Size 3§ x I& @ 15p 4 for
50p VHF DUAL GATE MOS FETS LIKE 40673 @ 13p, 4 lor 1-10p
CRYSTALS 5MHZ @ 50p, 8040 KHZ @ 75p, 8100 KHZ @ 75p,
28 KHZ @ 50p, 28-8 KHZ @ 50p, 7620, 7720, 79667, 81667, 8233-3,
8300 KHZ 8366-7, 8483-3, 8583-3, 87I6 7 all @ 40p ea. 8036-25 @
75p, 6450 @ 60p, 622[ 1 KHZ @ 50p.
NEW BO KS “Constructing Simple Transistor Short Wave Re-
ceivers” @ 60p, “‘Building Simple Transistor Test Gear” @ 75p.
VISCONEL CAPACITORS -0005 U.F. 75KV @ 50p, 5 U.F.
25KY @ 40p, -02UF 12-5KV @ 50p, -05 U.F. IOKV @ 40p.
VHF POWER TRANSISTORS Unmarked good 2N3866 @ 40p,
3for £
PNP POWER DARLINGTONS TYPE TILII7 @ 35p each.
1000 U.F. 35VW ELECTRONICS @ 4 for 50p.
JACKSON 10P. F. TUNING CAPACITOR csn @ @ T5p each.
20 DARLINGTON ANDPHOTO TRANSISTORS Untested @ £1.
POWER TRANSISTORS MP8I12 NPN @ 15p, MP8512 PMP @ 15p.
200 ASSORTED CARBON FILM RESISTORS odd values for 80p.
TV I.C.SN76530P VIDEO DETECTOR @ 40p each.
10 AMP ON-OFF TOGGLE SWITCHES @ JSp each.
30 ASSORTED IOXAJ CRYSTALS @ £1-20p
BAI02 TUNING YVARACTOR DIODES @ 20p each.
50 AC128 TRANSISTORS Branded but untested @ 57p.
100 ASSORTED SUB-MINIATURE DISC CERAHICS for 57p
MULTI-TURN WIRE WOUND TRIM POTS 10, 20. 50,
200, 500, IK, 2K, SK, 10K, 20K, all @ 20p each.
BAND EDGE MARKERS |0XA] 7MHZ or BMHZ @ 75p each.
E5567 UNIJUNCTION TRANSISTORS @ 20p each.
L.M. 380 AUDIO I.C. With Circuit @ 1Sp
600 KHZ IO XAJ CRYSTALS @ 50p eac
TAG ENDED ELECTROLYTICS Size 2{- X 1§ 3300UF 64 V.W. @
50p, 4700UF 40 V.W. @ 45p
6§ ASSORTED 10 X 80 METRE CRYSTALS for £2-16.
8 LEAD DIL 741 OP-AMPS 5 for £1.
40 PIV 3-2 AMP SILICON BRIDGES @ 30p
DISC CERAMICS - tUF, 63V, -02UF SOVW OIUF S50VW all 20p doz.
25 BC107-8-9 TRANSISTO RS Untested for 57p.
100 ASSORTED MULLARD C280 CAPACITORS @ 57p.
FM IC’S LIKE TAAS570 With Data untested 5 for 57p.
10 8UF 300V.W, ELECTROLYTICS for 57p.
Please add 20p post and packing on U.K. orders under £2. Overseas
orders at cost.

TTL 7400 Series 1Momovln and CPU's

2102 1K static RAM 18p

10p 88 250 10256 bIt RAM  103p
3 130 35 3385 11031026 bt RAM 1335 5262 2043 bit RAM _185p
03 13p 90 35p 1702A2048bit UV 758p 80088 bit CPU  £17-25
04 14p 91 60p 748064 bItRAM  158p 80808 bit CPU  £22-50
05 14p 82 39p 8223 Prog ROM 230p 8080A 8 bit CPU  £35-50
08 24p 93 3p  Calculators & Clocks Data free _wlih
07 24p 84 43p 5002 Cal 5p 5316 Clock 425p Memorles, Calcu-
08 1sp 95 49p 5005 Cal 85p 5736 Clock 285p Iators, CPU's
00 15p 59p 5311 Clock208p 5738 Clock 288p Clocks Data book
:? ‘231 }°§' rsn 5313 Clock 199p 7001 Clock 375p & catalogue £1
13 2-',“ 18g 4’: LED'S Liquid Crystai Dllpllys Lasers.
15 24p 121 25p MAN4Smm7Seg $8p EP1000 Jumbo 28mm (1")
16 24p 122 43 MANB3A Smm 7 Seg 2p
17 24 123 4p Falrchild 9 Digit Array 7 Seu
20 12p 145 .3: EL74A0pto Coupler$2p 3mm Mupex ( ype 37) 29%p
22 240 150 s2p 4336 Liquid Crystal Transmissive 40 DIL 12mm y'
23 24p 151 esp —i1-9.9.9. by Hamiln. 1-50
25 24p 153 76p IR 4 watt Laser Dlode CS £
26 25p 154 114p CMOS 4000 Series
27 24p 155 75p 4000 15p 4011 1Sp 4023 15p 4040 40p
30 13p 156 7%p 4001 15p 4013 38p 4024 Sdp 4050 39%p
24p 157 7T5p 4002 18p 4014 T8p 4025 15p 4054 150p
37 27p 158 T5p 4006 80p 4015 T0p 4027 39p 4056 15%p
38 21p 160 97p 4007 15p 4016 41p 4028 64p 4066 S0p
40 12p 162 97p 4008 7T0p 4020 80p 4030 39p 4069 18p
41 63p 163 97p 4009 39p 4021 T0p 4035 $0p 4071 16p
42 52p 164 114p 4010 39p 4022 70p 4042 60p 4511 165p
43 52p 165 194p  pinears (H, TOB9A, 14dil B, 18dil M, 8pin dil K,T03)
44 65p 166 194p | M300H 50p NESS5M 38p MC1458M  TAA435
45 76p 170 1790 | M301M27p NE556B 82p 220p
46 87p 173 93p | M302H 43p B (5558) TAAS560
47 T5p 174 93p | M304H 205p  75470M 110p 470p
48 8Sp 175 88p | M305H 49p NES61B 75451M 25p TAAG61B
50 13p 177 990 | m307M 42p p 75452M 25p 129p
51 14p 180 87p | M308MB4p NES62B 75453M 25p TAAT61A
14p 181 265p | 309K 99p 265p 75454M 25p 135p
54 15p 182 38D | M310T 65p NESGSA 75491A 65p TAABS6)
60 12p 190 102p | m3riMe2p 160p 75402A T0p 130p
70 26p 191 102p | mM3tzH NESE6M ICL TAAB65A
72 23p 192 102p 225 150p 142p
13 21p 193 1020 | M320K NES6TM 8364 157p TBA120S
74 21p 194 93p * 100p 170p TATNM7 9p
15 38p 195 93p | M34A UATOSA 22p 20p TBA231 $ip
76 28p 198 130p 115p yA710A 27p MC1310 TBABSO) 95p
= A ;!,:: LM339A uATIIAZ0p (oo H5p TCALN
8 27p 219 150  Lmaqok = UATZ3A42p 150p TCAM40
UAT38A 81p ZN4t4 105p 1935p
LM340U UAT4IM24p M253 950p TCA730
135p UA74TM4Sp 76013N 150p 380p
Al prices Inclusive LM380A 87p uAT48M 28p TAA263 TCAT40
M381 A 98p MC1456M p p
V.A.T.pleaseadd  NEsegM 60p 99p TAA203  TDA2020
20p p.&p. NESSOA 80p  (5550) “0p 209p

EPSYLON ELECTRONICS

408 HYDE ROAD, MANCHESTER. TEL. 061 223 113
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'| Bulld an oscliloscope.

As the first stage of your training, you actually
build your own Cathode ray oscilloscope! This is
no toy, but a test instrument that you will need
not only for the course’s practical experiments,
but also later if you decide to develop your
knowledge and enter the profession. It remains
your property and represents a very large saving

over buying a similar piece of essential equipment.

3

1
T

+

2 Read,draw and understand
circult diagrams.

I a short time you will be able to read and
draw circuit diagrams, understand the very
fundamentals of television, radio, computers and
countless other electronic devices and their
servicing procedures.

[

dait

12 3 4 5 65" _‘E"’-ﬁ'-
3CGrry out over40 experiment
on basic circuits.

We show you how to conduct experiments on
a wide variety of different circuits and turn the
information gained into a working knowledge of
testing, servicing and maintaining all types of
electronic equipment, radio, t.v. etc.

Practical Wireless, December 1976

“There’s only one way

to master electronics...
to see what is going
on and learn by doing:

This new style course will enable anyone to
have a real understanding of electronics by a
modern, practical and visual method. No
previous knowledge is required, no maths, and
an absolute minimum of theory.

You learn the practical way in easy steps
mastering all the essentials of your hobby or to
further your career in electronics or as a self-
employed electronics engineer.

All the training can be carried out in the
comfort of your own home and at your own
pace. A tutor is available to whom you can
write, at any time, for advice or help during
your work. A Certificate is given at the end of
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
excellent example of current
electronic practice.
¥ & 3 5§ 71 B N B 3 B N _§ ]
I-To find out more about how to learn electronics in a -I
new, exciting and absorbing way, just clip the coupon
for a free colour brochure and full details of enrolment.

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

ADDRESS

:

W8 126
BENS RN TNNN IS GUES SEEE MENS FUNE DNED RUEE DNS RS s
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A. Marshalil (London) Ltd Dept: PW

qez"a, MM 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 largesc selection in Britain POPULAR SEMICONDUCTORS
Top 200 IC’s TTL CMOS & Linears SN74153  73p 2N696  25p | 2N3906 %p | AF139  69p | BDI39 42p | M(P:SI»SSG 20p

CAI020A €145 CDAOIY * SGPNESSSY  48pSN7446 ssplsn7aiss €129 ll 2NES7 e | INioeS TeB | AR jab|Brlis  3em | 928 €200
CA3028A £1-85,CD4050  56p|NESHE £1:30SN7447  8lpiSN74157 e8p M 2N702 120 | 3493l 600 | AFag0 855 | BEISs  1en | SiEdaa  op
CAJOIS £135CD4510 €1 BANES60 £4-48SN7448  8Sp(SN74ico «1-20 Ml IN700 Jip | 2NAS2 o0 ATAE0 e BEIZY  23e | TIEZSA o0p
R R SRS, A l6p|SN74l6] £1:20 Wl JN9j6  43p | 2N5245 29p | BCIO7  14p | BFISI  36p | TIP32A 75p
el conan sl hsstaran lepiaNTaIe2 €120 W 2N9l8  34p | 2N5294 35p | BCI09  I5p | BFIS4  35p | TIP3AA £1-20
N e e JepiSNTales 1030 W iNi3o2 37p | 2N52% 3ep | BCI47  10p [BEI94  12p | TIP3SA 250
CA3090Q £4-25|LM301 AR 47pSL612C 16p[SN74165  93p

CA3130 * 88p|LM30BN £I-175L620C 32p|SN74167 £€3-70

CD4000 20p(LM309K £1-80SL62IC 26p|SN74174 £1-06

CD4001 20p|LM380 98pSL623C 30p|SN74i75 94p 2N2148£1- 65
CD4002 20p|LM381 AN£2-07SL640C 30pSN74176 86p 2N2218A 47p
CD4006 £1:-16/LM702C 75p|SN7400 40p SN74180 £1-23 2N2219A 52p
CD4007 20piLM709 SN7401 36p|SN74181 £2-58 2N2220 35,
CD4008 97p; TO99 409|SN7402

45p|SN74190 £1-33 2N2221

CD4009 57p| 8DIL 40p|SN7403 V- 10|SN74191 £1-33

™

CD4010 57p| 14DIL 40pSN7404 67p|SN74192 £1-13
CD401 | 20p|LM710 45p SN7405 91p|SN74193 £1-13
CD4012 20p|LM723C 60p|SN7406 5lp (SN7484 85p/SN74196  8ip
CD4013 59p|LM741C SN7407 18p (SN7485 £1 -25SN74197 8lIp

CD4014 £1:01) TO99 38p|SN7408 18p [SN7486 29p/SN74198 £2-04

CD4015 £1-01| 8DIL 38pSN7409 18p [SN7490  43p/SN74199 £2-04

CD4016  S6p 14DIL  40pSN7410 I6p SN7491  68p|SN76003N£2-36

CD4017 £1-01|LM747 78pSN7411 20p |SN7492  43p[SN76013NE£1-30

CD4018 £1-01 LM748 SN7412 25p ISN7493  43p/SN76023N£1-50

CD4019  57p| 8D 44piSN7413 40p [SN7494  74p[SN76033N£2-50 MI4B0  £1-08
CBa020 €112 |4o| 4IpSN7416 43p |SN7495 390 TAA263" €l 25 14 M)481 £1-30 |
CD402) £1-01 LM3900N 55p/SN7417 43p |SN749% TAA300 €2-67 IN3440 57p M]490 £1.05
CD4022  97p/LM7805P £1-39/SN7420 16p SN74100 oy ITAA350A £2-48 ; Mi49] £1.58
CD4023  20p LM7B812P £1-395N7423 26p SN74107  30p[TAA550  40p MJ2955 £1-2)
CD4024  79p LM7BISP £1-393N7425 27p SN74118 0B TAASIIC £2-2 ACI76 40 M[E370  68p
CD4025  20p|LM7823P £1-39SN7427 27p |SN74119 £ -BO|TAA621 £2-15

CD4027 56p{MC1303L £1 -44SN7430 16p |SN74121 34p| TAAG6IB £)-32
CD4028 91p|MC1310P £1 -91)SN7432 27p SN74122  45p TBA64IB £2-50
CD4029 £1 17/MC1330P £1-355N7437 35p ([SN74123  40p[TBASS| £1-80
CD4030 57p/MC1351P £1-B7/SN7438 35p [SN74141 T2p
CD403]  £2-26|MC14553 £4-07|SN7440 16p [SN74145 74p
CD4037 97p MC1466L £3-95/SN744] 76p 'SN74150 £ 20
CD4041 B3p/MCI469R £2-50{SN7442 35p SN74I5] e

TBAB20 85p 2N3789£2 -
TBA920 £1-79 2N35?9 1366:

ILTo;mgg& gtﬁf&w, BRISTOL,E AND PAg:z. igarvillachgiEangl,sTons TRIACS, DIACS & ZENERS
0 THAT MAKES US GR

Prices correct at lst. Oct., 1976, but all exclusive of VAT. P. & P. 30p

TN RADIOSELEGTRONICS

CONSTRUCTOR
WALL CHART - DESIGN DATA TABLES -2

SAVE TIRESOME CALCULATIONS WITH THESE TABLES

Design Data Tables 2 contain the following tables—MILLIMETRE-INCH
CONVERSION, PHASE SHIFT OSCILLATOR C-R VALUES, 2/t
VALUES, AUDIOOUTPUT POWERS, PARALLEL-RSERIES-C VALUES,
E-R DISSIPATION, INCH-MILLIMETRE CONVERSION.

Full notes given on how to make full use of the tables to obtain the
maximum benefit.

SPECIAL FEATURE

T.T.L. CALIBRATION GENERATOR

This unusual design employs an LC oscillator which
is set to correctfrequency by zero-beating with thelong
wave Radio 2 transmission on 200kHz. Another novel
feature is the use of a t.t.l. decade counter to obtain
division by 2 and by 10 of the oscillator frequency.

MANY OTHER ARTICLES ON SALE NOwW

PRICE 35p
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RADIO EXGHANGE LTD.

£9-00

P & P+1ns. 85p.
=

Total Bulldlng Costs

NEW EDU-KIT MAJO

soldering iron or solder

4% 4 Transistor Earpiece +# 7 Transistor Loud- % Batteryless Crystal
Radio speaker Radio Radio

: gggna} 'Il'rgcer MW/LW * g)r_}_e Transistor Radio
ignal Injector . s ransistor Regenera-

4 Transistor Tester * %vTra"s‘s"’." Short tive Radio 8

N ‘IIII_;N-PNP Push Pull ave Radio * 3 Trz;?sistor Regenera-

ransistor Push Pu A tive Radio
“ Amplifier pElectronichMetzonome % Audible Continuity
4 % S5 Transistor Push Pull + Electronic Noise Tester

Amplifier Generator * Sensitive Pre-Amplifier

Components include: 24 Resistors
% 3%in Loudspeaker

% 1 Yard of sleeving, etc. Complete

Completely Solderless Electronic
Construction Kit. Build these projects without

% Earpiece % Mica Baseboard # 3 12-way connectors
% 2 Volume controls # 2 Slider Switches % 1 Tuning Condenser % 3 Knobs
% Ready Wound MW/LW/SW Coils

% 21 Capacitors b 4 10 Transistors

% Ferrite Rod * 6% yards of wire
kit of parts including construction plans.

VHF AIR
CONVERTER KIT

Build this Converter Kit and
recelve the Aircraft Band by
placing it by the side of «
radio tuned to Medium Wave
or the Long Wave Band and
operating as shown in the
lnstructions supplied free with
all parts. Uses a retractable
chrome plated telescopic
aerial, Gain Control, V.H.F.
Tuning Capacitor, Trapsistor,
ete.

¢

All Parta [ncluding Case and

£3 ¢ 95 ll:l:nl:.and Ins. 45p.

POCKET
FIVE

NOW WITH 3~
LOUDSPEAKER :
3 Tuneable wavebands.
M.W., L.W., and Trawler

Total Bulld-

Band, 7 stages, 5§ transistors and

2 diodes, supersensitive ferrite rod Ing Costa
aerial, attraotive black and gold case. £3 - 60
8ize 8}” x 1}” x 3}” approx.

All Parts including Oase and Plans. P&P+Ins. 680p.

NEW ROAMER TEN
MODEL R.K.3.

MULTIBAKD V.H.F. AND A.M. RECEIVER
13 TRANBISTORS AND FIVE DIODES
QUALITY §” x 3” LOUDSPEAKER

WITH Multiband V.H.F. section covering
Mobiles, Air, T.V. Bound, Local V.H.F.
Statlons, ete., and Multiband A.M. section
with Airspaced Blow Motion Drive Tuning
Capsacitor for easler and accurate tuning,
coverlng M.W.1, M.W.2, LW, Three Short
Wave Bands B.W.1, 8.W.2, 8.W.3, and
Trawler Band. Bullt In Ferrite Rod Aerlal
for Medium Waves, Long Wave and Traw- ¥
ler Band, etc., Chrome Plated 7 section Telescople
Aerial, angled and rotatable for peak 8hort Wave and
V.H.F. reception. Push Pull output using 600mw

Trausistors. Gain, Wave-Change and Tone Controls.
Plus two Bllder Bwitches. Negative Feedback circult
and BPECIAL POWER BOOSTER BOCKET AND
RESISTOR, to virtually double gain if required.
Powered by P.P.9 9 volt battery.

Complete kit of parts Including carrying strap,
Building Instructions and Operating Manuals.

£1 3 . 99 Including Post and Packing

Case Enclosure Kit (if requlred) £1-80 inc. P & P.

ELECTRONIC CONSTRUCTION KITS

Belt  Contalned  Multi-Band

V.H.F. Recelver Kit. 8 Tran-

sistors and 3 Diodes. Push/Pull
outpat. 3" Loudespeaker, Gain Control. Buperb
9 section swivel ratchet and retractable chrome
plnted uleacoplc Mrlnl V.. H . Tuning Capacitor,
ete, Willrecelve
T.v. Bound Pubtic Bervioe Band, Aircraft, V.H.F.
Locsl 8tatlons, etc. Operates from a 9 Volt PP7
Battery (not supplied with kit).
Complets kit of parts Including construction plans

’95 P & P and Ins. 70p

Lat. I . MW,
Ec K 4 LW Trnwleerd 3 Short Wave Banda.

5” % 3” Loudspeaker.

Receiver Kit. With

Push/Pull output stage, Gain Control, and Rotary

8witch. 7 Transistors and 4 Dlodes. 8 sectlon

chrome-plated telescopic aerial. 8” Bensitive Ready

‘Wound Perrite Rod Aerial. Tuning Capacitor. Resiators,

Capnclton, etc Operates from a 9 Volt PP7 Batmry
with kit). C kit of parta

(no
conltnwthn plans. £7 25 P & P and Ins. 70p.

RN

NEW

Everyday
Series

Build this
exciting new
series of designs.

E.V.5. 5 Translstors and 22 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

rod aerjal, tuning condenser, volume control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Bize 9 x 54" x21” approx. All parts including
Case and Plans.

Total Building costs £4' 30 P & P + Ins s0p.

E.V. 8. Case and looks as above. 8 Translstors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerlal,
3" loudspenker, etec., MW/LW coverage. Push Pull
outpu

All purts Including case and plans.

Total Build!ng costs £4 95 P & P + Ins. 60D

E.V. 7. Case and looks as above, 7 Translstors and
3 diodes. Bl'. wavebands, MW/LW, Trawler Band
BW1, 8W2, 3W3, powered by 9 volt battery. Push
Pull output. Telescopic nerial for short waves. 8"
Loudspeaker.

All parts including Case and Plans

™ otal Bullding costs £6 '95 P & P + Iny. 70P.

EDU-KIT JUNIOR

jc Construction Kit. Build these

projoou without Solderlnx Iron or Solder.

% Crystal Radio
Wave Coverage
Batterr necessary.

4 One Tranaistor Radio.

Medium
No

¥ Electronic Metronome.
¥ 4 Trapsistor Push/Pull
Amplifier.

All parts including Loud-

TO RADIO EXCHANGE LTD.,

61A HIGH STREET, BEDFORD MK40 ISA
Tel: 0234 52367.

ALL PRICES INCLUDE VAT

¥ Calleis side entrance *‘Lavells*

Reg. No. 788372
Bhop.

+ Open 10-1, 2.30—4.30. Mon-Frl. 8-12 Bat.
T enclose £

“ 2 Transistor Regenerative
Radio.

Transistor  Earpiece
Radio Medium Wave
Coverage.

+ 4 Transistor Medium Wave
Loudspeaker Radio.
+ Electronic Noise Generator

Practical Wireless, December 1976

speaker, Earplece, MW Ferrite
Rod Aeriai, Capacltors, Re-
sistors, Transistors, ete.
Complete kit of parts includ-
ing construction plana.

£6'55 P & P+ Ins. 60p

PW/1276
—------------J
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SEMICONDUCTORS | TransisTors,
LYNX ELECTRONICS (LONDON) LTD. [ucpe ros o e e
- FE
97 | OCA1  0-18
THYRISTORS iR
PIV A 1A SA 4A 8A BA 10A  18A -a: 88;3 :}o
(TO0R) (TOB) (C108) (Tom)('rommommo )(TOM) slkede PRl
80 020° 028 038 082 042 04 .80 8;4' 28
100 0-28° 025 0'40 os1 041 048 uu 1-m 8 |0 14
200 027° 0-38 048 040 088 000 [EE 14 +00 | 8C40A 0-73
40 0-%° 040 080 048 087 o088 o s |ACH] '8 |3cin o8
0 - 088 0070 — 109 118 i 1-M AG188 8 28 | SC4OF 0-83
ADI®} 080 |BFIbe 0307 8CHA 070
TRIACS (PLASTIC TO-220 PKGEISOLATED TAB) :Bm :g mo.g ;-11.0: ggsw -g
“ ves s o A [ABIS 038 BFibes o.18%| Tinesa o-pe
@ ® @ ® @ ® @ (d @ (b . . .
100V 0-60 0-80 0:70 0-70 0-78 0-78 0-63 0-83 1.01 1.01 |ALIE 098 | BEEas 0. 70 TICS0A 0-82
200V 084 0-64 0-75 078 0-87 0-87 087 087 117 117 |QF11¢ 0.20 |BF2SS 0-38 |TIP3RA 084
400V 0:77 079 0:90 0-83 097 1:01 113 1410 1-70 174 |AFI118 0-20 | BF337 82 | TIP34 08
800V 0-90 099 0-87 1-01 1-21 1:20 142 180 211 217 Arm » g;xw!go 8'}? ;:;:1': 0-68
N.B. Triace without Internal trigger diac are priced under column ::n. 80 {BFX30 0-30 [IN2089 .'172
{a). Triscs with Internal irigger diac are priced under column (b). |AF139 :g, gga g mw ~‘1’=.
h ] AF230 0 - ‘ .
When ordering please Indicate clesrly the type required sc’w 100 | BFX88 0.80 |IN4902 o.08%
BC1078 0-00 | BFYB0 0-20 |IN4OO3 0O-
OPTOELECTRONICS Special Offer 00 |BEVSE 019 |INAS
Dieplays Discretes Red Led <12 [ BFY84 0-38 |IN40OS
704 098 0-125 Red (TiL209) 10°| BFY90 0-68 |IN4007
707 0-08 0:2 Red RL209 -18°| BR100 020 |2NOSS
™7 1-96 02 Green 10p -20°| BFY39  0-40 | 2N697
728 198 02 Clear Axlal lead 0-28° BSX10 0-18 |2N706
7 188 0-29 (BSX20 0-18 {2N92O
760 138 0:23 (BSX21 0-20 |2N930
0-30 | BSYOSA 0-12 |2N1131
JTL NATIONAL CLOCK 0-00*| BT106 1:00 (2N1132
1 Series | o 0-00¢| BT107  1-00 |2N1304
Plastic .
7400 0-18 0-09°| BT108  1-80 |2N1308
1400 018 | MMB314 oo £3-78 0-28° BT100  1-00 |oN1714
1%y 0.8 | Basic clock chip qiving ¢ digit 0185 BT116 1.0 l2N2102
403 -18 | dispiays) Socket 0-48 0-00° BU10S  1-80°| 2N2389
18 | MMB318 . . .
404 0181 0-00°| BU108/021 -90°| 2N2389 A 0-1
406 0.5 | (Soshist 0:08°| BUIZO  1-00°|2N2484 016
407 +18 | alarm} -1 0-32 |BUZO4 1-00°|QN2848 0:30
408 0-18 | Socket for MM5316 0-80 REGULATORS ' 0-38 | BU20S  2-60°|2N2005 0-18
' BH Je3i 1048 BC1688 0-00°| BY206 015 [RN200SA0-22
Y jampPlastic |BCie2 011 By2or 0-20°|2N20RR 0-10°
43 o.a5 |LINEARICS 808 1 |BcieeL o110 BYX3e- 2N20260 0-09°
414 072 | LINEAR ics 2 BCIB3 0:10° 300 0-12°| 2N2S2OY 0-09°
416 0:43 | 597 0-85° | 7018 :j;: BC1SSL 0-10°| 600 0:16°| 2N2026G 010°
a7 0431 a0 14PIn DIl 0-poe | 818 a 1.38|BC1S4 0-11° 000 0-18°|2NS0S3 0:18
422 038 | 888 8PInDIl  0-4p |LM340- 1.98 [BCIS4L 0-11¢ 1200 O-21%2NS0B4 0-40
423 0-40 | Bes 14 Pin DIl 2-00° | LM340-12 8 |sceo7B 0-12°| BYXS8- 2N308S  0-80
425 0-30 | 886 BPInDIl  1-80° | LM340-18 :33: BCR12 0'11° 300 0:60 |2N3440 056
:ﬂ ;g 567 8PIn DIl 2-00° | LM340-18 BC212L 0:11° 800 0-53 |2N3442 t-20
430 8 | 709 8/14 Pln DIl 0-38 BCM3 0-12° 00 0:60 |2N3528 030
482 37|14 8/14 PIn DH 0-28 BCUSL 0-12° 1200 0-63 (2N3870 0-80
433 49 | 748 8 Pin DI 0-38 SPECIAL BCR14  0-14° BZX81 Serles|2N3702 010
4371 +35 | 3900 14PinDI 0-70% BC214L 0:14°| Zeners 0-20 |2NB703 0'10
% ‘3: CA3048 0-85* OFFER BCRT  0:16° BZXB3or 2N3704 010
4 038 casoes 0-80° BC238  0-16°| BZX68 . |2N3708 010
442 .88 | MC1304 1.8 | 1|BC30 0:34 |Series 2N3708 0:10
7448 '°2 :gmw 1.97° LM308K BC301  0'32 |Zeners 0:11 |2N3707 0-10
7448 28 1488P 077 BC32S  0:60 |C108A 0-40 |2NS714 108
44 081 | MClaoaL toaoe|| TATOISY [1pcaer 018 C1088 0-48 |2N3ns 1-18
480 0.8 | SN75324 2:88 £1'28 BC328 0-16°| C108D 080 |2NS7T18 1-28
481 018 | SN78481 0-89* o BC337  0-17°/C106F 0-35 |2N3TT 1-80
453 0-18 | SN78482 0-89° BC338 0-17°| CRS1/050-25 {QNITTR 1-80
::3 18 [ TAA00 1:61 | IC SOCKETS |BCY30 068 | CRS1/100-25 [2N3778 210
450 018 ;:::1‘? ;:g. 8Pln 0-12 |BCY31 088 | CRS1/200-35 [2Nsa19 o-28
472 0-26 | TAAB11B12 1.gs| 14 Pin @13 [BCY3Z 0-00 |CRS1/400:40 |2N3004 0-16
473 0-30 | raasag 1.5¢| 18P g8 [BCY33 085 CRS1/800-83 (2N3008 0-11
474 082 24 Pin @45 |BCY34 058 | CRS3-050-34 |2N4124 0-14
::',3 ;z 4PIn 080 :g;g: :):5 CRS3-100-45 |2N4290 0:12
. *15 | CRS3-200-80 [2N4348 1-20
480 55| TO-3 NPN POWER BCYT0 0-12
. CRS3-400-60 |2N4870 0-38
iz 0.7 | TRANSISTORS TO3  [BEYM 018 |CRssa00.ss [anasn o.3s
483 1-12 | FULLY TESTED BUT UN- BCY72 0:12 |MJ480 0-00 |2N4919 0:70
484 0-85 | MARKED. SIMILAR TO 2N3oss| HARDWARE lgpeis 083 | mMaast 1-08 |2N4920 080
1::: gg EXCEPT VCEO > 50V HFE > 20|§ INCLUDING |BD131 036 |MJ490 0-90 |2N4922 0-88
7480 @3 Amps. 1 Mica-2washers |BD132 040 [ MJ40t  1-15 |2N4923 0-64
7490 4| Spestargsee Solder Tag  |BD135 0-38 [ MJE340 0-40°|2N5060 0-20
7491 68 | 10 pcs for £1-80 BD136 0-39 | MJEIT1 0-80 (2N5061 0-25
482 0-8T| 20 pea for £3-40 2 Nuts/Bolts  gny57 0.40 |MUES20 0-45 |2NS082 0-27
e iy R i Weshers  18D13g  0-48 |MJESZ1 0-55 [2N8064 0-30
2495 0-87 pes for £93-00 S0 setsfor85p (BD139 0'58 (OAS  0-50°' 2Ns4ps 0-6

|
8-DECS AND T.-DECS*®

B e e
PRINTED CIRCUIT KIT £4-28*
Make ¥our own printed circuits, Contalns stching
dish, 100 9q Ins ol pc board, 1|b ferric chloride,
dalo'pen, drill bit, laminate cutter,

with {ree dats nnd
:;ln‘\:d clreuit

DELUXE KIT POR JCI2
Contalns oxlu parts except JCi12 needea to

mp | " bnlnco. '
:l‘ll. and mblo controin. Mono &£2-33. Stereo

JC12 POWER KIT
Supplies 28V 1 Amp £3-38.
JC12 PREAMP KITS
Type 1 hv mn&ntﬂe J'“"Q-" mlc- and tuners.
ono c 2t ar eonmlc or
crystal nletum. Mono 88p. Ste

SINCLAIR IC®
1C20 10W+10W o Integrated circult amp-
lifier kit vmh free printed clrcuit + data

2498,
P220 Power supply kit tor above £3-98.
VP20 Volume, tone-control and preamp kit £7-98.

qu AMPLINER
ow (ntegrated circult J0W a xlﬁar kit umplob
lem chip, printed clrevit and

FERRANT! ZN4t4
IC radio chip £1-44. Extra parts and pcb tor radlio
£3:65. Case Mium. Send sae for free

SATTHERY GLIMINATOR IAIOAIN.
STABILIZED POWER UNITS®
Milienia series, Swltchod 1 to 30V in 0 1V lhp.
Amp;: Kit &1t Kit + case &14-

-00. 2 Amp: Klt Cﬂ ll Kit + case M1 l
Bullt £26 .00
-WAY SPECIAL £3-2¢
Sriches oo
° y .
%, 18V at 800mA
3-WAY MODELS®

With ewitched output and l-wl multi-jack
connector. Type 1: alllI.V l 0%'“ 2%,
Type 2: 8/71/0V at 280mA &3
RADIO MODIELS
50mA wlth pron-llud bnmry conmton

V £3-485. V £8:48. 6V+6V RS- .
4&V+4|V £8:48, Allo .V 00mA £3:98 OVM

CASSETTE MAINS UNITS
7 V“wnh 8 pin din plug. BOmA £3:43. 300mA

CAR CONVERTORS £5-10°
Input 12V DC, Output8/74/9V DC 1 Amp stabllized

BATTERY ILIMINATOR KITS

Send sae for {ree leaflet on rang

100mA radlo t

tormlnall. 43V £ . 8V £1-98,
V £2.00. 8V+8V £2:00. 0V +9V £2-60.

1 TIA cassette type 74V with 6 pin din plug

Transistor stabllized 8-way type 'or Iow hum
3[4]/0/7](0/1![15/|0V BOmA £3:18.

uv; uty 13-way types 44/6/7 M 11/13[14/11/
!1/2"5/ amuszv 1 Amp model
mods|

Car convertor kit Input 12V DC Output 8/74/0V
DC 1A transistor stabllized £1-

MAIN. TRAN'FORM!R.
l 9-0-9V|00mA £1,18V1A £1-08,
Olﬂl 8/ /24/ A £4: M 12/0/12v BOmA £1,
0I12I18/20/24/30V 2A ti 8. 20V 24 A £2-98.
8 V 1A £2-48. 12-0-12‘/ 1A
ﬂ DS -0-1 SV A £3-20. 30-0-30V 1A £4-19.
43V 11A £1-98

8-DeC £2:24, T-DeC £4-05
u-DeCa £4:45, u-DeCB £7-9

IC carrlers with sockets 1=

16 dii £2-05. 10T05 £1-95. —
e

SINCLAIR CALCULATORS AND
WATCHES*

Cambridge Unlversal £6-80. Cambridge Sclentific
£8:95, Oxford 300 £13-30. Programmable Sclen-
tiflc with free mains unit £24-98, Malns adaptors
for other models (state type) £3-20, Assembled
g;r‘;lvmch with free stalnless steel bracelet

P. & P, 20p per order—Overseas 80p—Matching 20p per pr.
VAT 8% except for Items * which are 124%—No VAT on overseas

LYNX ELECTRONICS (LONDON) LTD.

Higham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571

SINCLAIR PROJECT 30 AUDIO MODULES
PZ5 £4-95. PZ6 £8-70, Z40 £5-75, Project 805Q
£96-95,

Bl-PAK AUDIO MODULES

$450 tuner £18-95. ALE0 £4:33, PA100 £13:45,
MKg0 audio kit £27-20. Teak 60 £10-95. Stereo 30
,ﬂ! :S TC30 £4:80. AL250 £96-15. Send sae for
ree data

SWANLEY ELECTRONICS

DEPT. PW, PO BOX 68,
SWANLEY, KENT.

Send sae for tree leaflets on all kits. Post 30p on
orders under £2-23, otherwise free, Prices Include
VAT. Overseas customers deduct 7% on items

marked*, otherwise 11%. Official orders welcome,

704
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20x20 Watt STEREO AMPLIFIER

Superb Viscount (V 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. 20+20 watts rms, 40+40 watts peak. £299°

[
9 0 i +pd&p £210

SYSTEM 1B SYSTEM 2

For only £80, you get the 20+20 watt
Viscount IV amplifier; a pair of our 12-watt-
ms Duo Type I1b matched speakers; a BSR

Comprising our 20+ 20 watt Viscount IV
amplifier; a pair of cur large Duo Type lll
matching speakers which handle 20 watts
rms each; and a BSR MP 60 type deck with

SPEAKERS Twomodels— Duo Tb,
teak veneer, 12 watts rms, 24 watts peak,
18%"'x 13%" ' x 7% " approx.

£34+ p&p.£6.50
PER PAIR
Duo Ill, 20 watts

rms, 40 watts peak.
27"x13"x11%"

[TURNTABLE Popuiar BSR MP
60 type, complete

with magnetic cartridge, diamond
stylus, and de luxe plinth and cover.

£9400 e

+p&p£3s0

MP 60 type deck complete

with magnetic cartridge, £8“00 magnetic cartridge, 59200

de luxe plinth and cover. +p&p.2650 | de luxe plinth and cover. o o760
+pé&p R

Carriage surcharge to Scotiand: System1b £2.50, System 2 €5

| AMPLIFIER KIT

S5 Specially designed by RT-VC for the

£48:5

PER PAIR

VLR

DELUXE ACCESSORY

K"' Comprises of a matched
palr of dynamic mics. and

STEREQ CASSETTE DECK KIT
Again, this kit is specially designed

N two replacement slider level
experience constructor, this kit comes Jl Tor the experienced constructor — for BT AES e T T
con\}pletein elx\/leryde't?il. S%metacilities mounting into his own cabinet. £3.95 oo
as Viscount IV amrplifier. Chassis is ; - 3
ready punched, dalied and formed. Features include solenoid-assisted +1 b &p ! q

AUTO-STOP, 3-digit counter,

Cabinet is finished in teak veneer.

BllaCK f?scii ang gasy-to-handle record/replay PC board, mains N &
alummium knobs. 2 -
Oulput 304+ 30 wats 52900 transformer and input and output 53250

controls. AC BIAS AND ERASE. «paperso | o
G

TOURISTIV t —

PUSH BUTTON CAR RADIOKIT

{Motor Top 10 Award)
Complete with speaker, baffle and

ms, 60+ 60 peak.

SO ——

DIY STERED =<~
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

cabinets with clear plastic top. 52695
Easily built by hobbyis! p & p.£4.05

+p&p 210

sinci=ir
1. 20,20WATTS
STEREO AMPLIFIERKIT
WITH PZ 20 POWER UNIT

FANTASTIC SAVING. A build-it-yourself stereo
power amplifier with latest integrated circuitry,
10W RS per channel output, full short-circuit
and ovarheat protection.

Liste1a50 oURPRICEL4.9D oo 51,

PORTABLE DISCO CONSOLE

with built-in pre-amplifiers
Here's the big-value portable disco

biend with most car intenors and the finshed
fixing strips. The Tourist IV — lor the  jadio witl slol into a standard car radio
experienced constructor onty. aperture Suze approx 77 x 27 x 437
The Tourist IV has five push butians, tour Power Supply Nominal 12 vohs positive o
medium band and one lor long wave baod negative earh (altered internally) Power
The tumng scale 15 lununated and atiractve  Output 4 wanis it 4 ohms

pun alumnim control knobs are used lor
manual turing and velume control
The motdem style facia hes been designedt 1 £1 050 p&p {150

I (EASY-TO-BUILD, WITH ENCLOSURE
Specially designed by RT-VC for cost-conscious
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,

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

; - console from RT-VC! It fealures a pair using a few basic tools. Supplied complete with ’
DL Eltisl fggttléf?grlféggﬁcm of BSR MP 60 type auto-retur, an easy-to-follow circuit diagram, and crossover COMPACT
puts, single-play professional series record components. Input 15 watts rms, 30 watts peak,  FOR TOP VALUE

cartridges, tape input and
microphone input. Level mixing
controls fitted with integral
push-pull switches. Independent

decks. Plus all the controls and features you

need to give!fabulous disco 55500

performances. Simply

How about this for incredible
bookshelf value from RT-VC! A
pair of high efficiency units for

each unit. Cabinet size +p&p.
20" 11" x 9'7," (approx). &;gﬂso £5.50

bass and treble controls and connects into your existing  + & p. ¢6.50 15-WATT KIT only £ £7.50  — just what you
rastrvolore. 9950 - psp | S o otenal anpller IN CHASSIS FORM These i ol andoutes

70 and 100 WATT DISCO AMPLIFIERS

Brilliantly styled for easy disco performance! Stoping fascia, so that you ¢an use the controls without fuss

of bother. Brushed aluminium fascia and rotary controls. Five smaoth-acting. vertically mounted slide controls —
master volume, tape level, mic level, deck iavel,
PLUS INTER-DECK FADER for perfect

graduated change from record

come to you ready mitred and
professionally finished. Each
cabinet measures 12" x ¢’ x §"
(approx.) deep, and is finished in
Rosewood. Complete with two
8” (approx.) speakers

When you are looking for a good Speaker,
why not build your own from this kit. It's

the unit which we supply with the above
enclosures. Size 13" x 8” (approx.) EMi
wooter, 3'/4" (approx.) tweeter, and

matching crossover. £750 +rte

35&2"&!12%? fevzei Tu:rf:l 4900 Power handling capacity for max. power 5750

I{)PFL) I'e;;YOU hea e disc 4 pgp €300 15 watts rms, 30 watts peak. PER SET handiing of 7 watts. o &p £1.70
t 1 i

et el 7 DECCA 20 WATTS STEREQ SPEAKER per pair

watts rms, 140 watts peak
output, Al the big features as

on the 70-watt disco £6500

amplifier, but with a massive
100 watts rms, 200 watts pEp £4.00
eak oulput power

ELECTROLYTIC CAPACITORS
AT BARGAIN PRICES

al! brand new from reputable inter-
natlonal manufacturers.

PACK 1 Contalning 30 mixed Elec-
trolytics, valves from 4-7 mfd to 47 mid.
Minimum 16V working. 55p + 20p p&p.
PACK 2 Containing 17 mixed Electro-
lytlc valves from 100 mid to 2200 mid.
Minimum 16V working, Majority 40V
working. 75p + 20p p&p.

This matching {oudspeaker system is hand-made, as only Decta know how. built o a specification,
not down to a price

The kit comprises of two 8" diameter approx. base drive unit, with heavy die cast chassis faminated
cones with rlled PV C. surrounds Two 33" diameter approx. domed tweeters comptete with

CrOSSOVer NEIwOrks. Qur price per stereo pair £30.00+£4.00 P& P

R||ThV/Ec] ==

Minimum order on
21¢ HIGH STREET, ACTON, LONDON W3 6NG eesXanc
323 EDGWARE ROAD, LONDON W2 Barciaycards £15
Personal Shoppers EDGWARE HOAD 9 a.m.—530p.m
Half day Thurs. DO NOY SEND CARD
ACTON 9.30a.m.—5p.m. Closed all day Wed Just write your order giving
and half day Sat. your credit card numbsr

ALL PRICES INC.VAT

AT CURRENT RATES

.

GOODSNOT DESPATCHED QUTSIDE UK
Alf rterrs subject to gvailability

Price correct at 1/10/76 and
subjectio change without notice
We are unable to show all our products, so

please send S A.E. for our fully descriptive
catalogme and any furthes information
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A Merry Xmas
to all our
Customers

VARIABLE BSTABILISED POWER B8UPPLY,
mains input, 024V output, stabilised and current
limiting at 500mA + 32V at 50mA. Brand new by
British manutacturer. Size approx. 7§ x 2} x 4in,
complete with external 5k{1 3-turn pot for voltage
control. Connection data auppiied 7.

S0uA (25-0-25pA) EOGEWISE METE|
type by Sangamo Western, display
with 2 mounting lugs. (Can be ze.
hand.) £1-80 each, while stocks last

WMAINS [SOLATION TRANSBFORMERS. Tapped
mains tnput. 240V at 3A + 12V at 500mA output.
New, boxed, made by Gardners, €12.

FLEX!BLE HEATER STRIP, 240V a.c., 150W,
approx. 1 metre tong (Insulated with fibreglass)
with mains connector block Many. many uses,
$0p each

Good Quality Pressure Guages, 2}in dia
flange mounting. 3 models avail. 0-80 Ib/sq.in.
0-100 Ib 8q. In, 0-200 Ib/aq. in, state which £1.25
each.

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

modern

+ % 1§in
teft or right

B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

HIGH QUALITY SPEAKERS, 83in x 8in elliptical,
only 2in deep. inverse magnet. 4 ohine. rated up
10 10W, £1-80 each,ar 2 for £2- 76 (qty. discount
avallable + 124% VAT.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable for mains operation)
wlith 9 rotating camas, all individually adjustable.
ideat for switching disco lights. displays, etc..
or industrisl machine programming. (Need
slow motion motor to drive cams. not suppliec)
9 awitch version £1-50.

HEAVY DUTY HEATSBINK BLOCKS, undrilled,
base area 2pin x 2in, with 6 fins, total height
2pin S0p sach.

SPERRY T-SEGMENT P.Q.D. DISPLAYS, digit
height 0-3in red, with decimal points, 150V to
200V {nominal 180V) operation. These are high-
volt induutrial type and therefore brighter Ihln
normal dlspiays. All brand new, AT TH

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

Dept PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB61QE
T‘elephone. ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

TO3 transiatar insulstor sets. 10 for 50p.

ALU-SOL ALUMINIUM SOLDER (made by Multi-
core). Solders aluminium to itself or copper,
brass, steel. nickel or tinplate. 16 s.w g. with
multicore flux, with instructions. Approx. 1 metre
coi) 30p pack. Large reel £2-75.

14in polylhln' chassis mounting fussholders,
8 for 30p.

1.C.’s, some coded, 14 DIL type. untested,

mixed. 20 for

Moblle Converters. 24v DC input 13-8V at
approx 3-4A DC output, fully bilised. £3-50
each (ideal for running 12V car io from 24V
torry battery).

Wa now stock Spiralux Tools for the slectronic
enthusiast. Screwdrivers. Nut Spanners, BAand
Metric sizes, pop rivet guns, etc. S.A.E. for list

single digit 25 Oata

110V NEONS, SCREW-IN-TYPE, 4 for $0p.

SLOW MOTION MOTORS (auitablte for pro-
grammers, displays, etc.) 230-240V a.c. input.
rotation, 1 rev. every two to three minutes,
£1-25 each.

MINIATURE PLIERS High quality "Crescent
made in USA. £4-35 + VAT (3p).

SIDE CUTTERS, high quality, £3-70 + VAT in
pairs Np.

BSX20 (VHF Osc/Mult), 3 for 30p.

BC108 (metal can), 4 tor 30p.

PBC 108 {plastic BC108}, S for 50p.

BrY51 Tra tors. 4 for 80p.

BCY?2 Trai tors, 4 for $0p.

PNP audio typs TOS Tvlnshlml 12 tor 25p.
BF152 (UHF lmp/muu) 3 for 80p

2N3819 Fel.. 3 for 804

BA121 Varicap Dlodel 4 for 50p.

1N914 diodes, 10 for 28p.

SMALL MAINS SUPPRESSORS (smalil chokes.
deal for radio. HI-Fi Inputs. etc.) approx. $in «
14in. 3 for 50p.

i earphones with min. jack plug, 2 for
80p + 124% VAT,

I.F. Cans, in squaro suitable for rewind, &
tor Mp + 124% V.

TWIN 1.F. CANS, approx. 1in x {in X 1in high.
around 3-5-5MHz. 2 separate transtormers in
1can, Internaily screened. 5for 30p + 12§% VAT.

Dubitier Electrolytics, S0uf, 450V, 2 for 50p.
Oubilier Electrolytica. 100uF, 275V, 2 for 30p.

PERSPEX TUNER PANELS {for FM Band 2
tuners) marked 68-108 MHz and Channeis 0-70,

lear num l biacked out. amart modern
nppnr-nco prox. Byin x tiin, 2 tor 35p.
Lead lupprsuon (wkahm) for moblie plug

leads, 4 for 50p.

Plassey Eluclmlyﬂc- 470uF, 83V, 3 for B0p.
T 00LF, 30V. 3 for 80p.
Piauoy EluclroMlcu 1000uF. 180V. 40p each
{3 for £1).

Dublllu Electrolytics, 5000uF, 35V, 80
Dubiliar Electrolytics, S000LF, 50V, 80
ITT Electrolytica, 8800uF. 25V, high g
terminals, with mounting clips. 50p sach

MIXED COMPONENT PACKS, resia-
tors, capacitars, awliche: tc. All new
(random sample bag T prox. 700

items), £2 per pack. while stocka

TUNED COILS, 2 section colls, around TMHz,
with a black smart tuning knob, which moves
an internai core to vary the Inductance, many
u ly rewound, 3 for 80p.

HEAVY DUTY RELAYS, 4V dc.

Plessey ytica, 10,000uF at 83V, 7lp each.
Plunoy Ci Ca M AuF at 12-5kV

{will work on 18V) 3 hesvy duty maka contacts
{around 10A rating) + 4 change Over contacts
+ 1 brask contact. New, with

DC. Screw terminsia £1-80
PLEASE ADD 12}% VAT TO ALI. CAPACITORS

mounting brackat (ideal for awitching HT on
Linears.) Many uses for this high quality
unit. £1:50 esch.

A LARGE NANGE OF CAPACITORS AVAILABLE
AT BARQAIN PRICES, $.A.K. FOR LIST.

TV PLUGS AND SOCKETS

TV Plugs (metal type). § for 50p.

TV Sockets (metal type), 4 for 50p.

TV Line Connectors {back-to-back sockets). 4
for 50p. Plesse add 124% VAT.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm. 80p each, 3 tor £1-50.
N-Type Sockets (4-hole chassis moumlng), 50
ahms ta small coax lead typse), $0p e

PL259 Plugs (PTFE), brand new, packod with
reducers, 85p or 5 for £3.

5023 Sockets (PTFE). brand new (4-hole fixing
type). 80p each or 5 for £2-25,

25-way ISEP Plugs and Sockets, 40p set {1 plug
+ 1akt).

Plugs and soCketa sold separatety at 28p each.
Bulgin Aound Free Skis. 3 pin, for mains input
on test equipment, etc., 25p each.

WELLER SOLDERING JRONS

EXPERT. Built-in-spotiight lituminates work

Pistol grip with fingertip trigger. High efticiency

copper soldering tip.

EXPERT SOLDER GUN. f8-80 + VAT (S4p)

EXPERT SOLDER GUN KIT {spare bits case.

etc.), £9-80 + VAT (78p)

SPAAE BITS, PAIR. Mp + VAT (2p)

MARKSMAN SBOLDERING IRONS

SP15D 15W £3 + VAT (24p)

SP25D 25W £3 + VAT (24p)

SP?SDK 25W + Dits, etc. kit £3-88 + VAT (31p)
40D 40W £3-44 + VAT (28p)

nncn BTAND with spring for Marksman Irons,

£2-22 + VAT (18p)

SPARE BITS

MTB for 15W, 48p + VAT (4p).

MT4 toF 25W, 38p + VAT (:p)

MT10 for 40W. 42p + VAT (3p)

TCPY T!MP!RATURI CONTROI.I.ED IRON.

Tempaerature controlled iron & PSU, £20 + VAT

(£1-80)

SPARE TIPS

Type CC -Ingla flat, Type K doubie flat fine tip.

rE ine tip. €1 each + VAT (8p).
MOST SPAR 'S AVAILABLE

MULTICORE SOLDER

Slu 5 Savbit 18 a.w.g. in alioy diapenser. 32p
+ VAT (3p). A

Size C1SAV18 Savbit 18s.w.0.. $8p + VAT (4p).

8ize 12 SAVBIT 18a.w.g. on piastic rest £1-80

+ VAT (18p)

Terms of Busine

: CASH WITH-ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Pleass.

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00, 1.30-5.00.

Dolby ™ Noise Reducer Kit

Trademark of Dolby Laboralorles Inc.
The latest addition to our txcluolvo range of mltchlng high fAidellity unite.

The Dolby Noies Reductl

m | d to
tape recordor. thc unll wAIII;ncode (Dolbylu) llanulu during recording,
Y

Featuring:

@ swlitching for both encoding (I
a switchable f.m, stereo multiplex and blas fliter

provislon for decoding Dolby f.m. radlo transmissions (as In USA)
no equipment needed for allgnment

sultabllity for both open-reel and cassette tape machines

level h.f. compression) and decod!

@ check tape switch for encoded monlitoring In three-head machines

Tha kit Includes
lete set of

te for sterso processor

—regulated power supply components
—board-mounted DIN sockets and push-button switches
—fibreglass board designed for minimum wiring

—nsolld mahogany cabinet, chasals, twin meters, front panel, knobs, mounting screws and nute

PRICE: £37:90 + VAT

'Wireless World'
May, June, July '78

reduce background nolse on open reel or cassette tape recorders. Used In the signal path to and from the
and, during playback, may be used to decode elther your own encoded material, or

Typlcal performance

Nolse
welghted

Clipping level: 16-5dB above Dolby
level (measured at 1% third har-
monlc content)

Harmonic distortion 0-1% at Dolby
level (typlcally 0-05% over most of
band,
0-12

Signal-to-nolse ratlo: 75dB (20Hz to
20kHz, signal at Dolby level) at
Monltor output

Dynamic Range > 90dB

30mV sensitivity

reduction better than 9dB

rlalng to a maximum of

Callbration tapes aro avallable for open-reel use and for cassette (specify which) PRICE £2:00 4+ VAT*

$-2020TA STEREO TUNER/AMPLIFIER KIT

I SOLID MAHOGANY CABINET

A hlah-qulllty push-button FM
Varicap $

mute comb d with a
channel Stereo Amplifier.

0 Tuner with Intonhtlon
7.M.8. per

PRICE: £53-95 + VAT

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

Toroldal Transformer

INTEGREX LTD.

Please add VAT at 12§% unless marked thus * when 8% applles
We guarantes full after sales technical and servicing hcllltlel on all our kits

Please send SAE

lete llsts

for
Portwood Indultrlll Estate, Church énllcy.
Burton-on-Trent, Staffs DE11
Tel. Burton-on-Trent (0283) 215432, Telex 377108

Access
Barciaycard
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Stirling
QV* MODULES FOR

GOST-CONSGIOUS
GONSTRUGTOR

. STIRLING SOUND policy is to ensure
, customer satisfaction by designing and making
, their products in their own factory in Essex and
selling direct. Production control-checked
throughout. All QV Modules are compatible
within the range and with much other equipment.

CONTROL UNIT UNIT ONE

Combined pre-amp with active tone-control circuits. +15dB
at 10Khz treble and 30 Hz bass, Stereo. Voli./baiance/treble/
bass. 200mV out for 50mV in. Takes 10-16V. £7-80

|
l
| UNIT ONE PRE-AMP/TONE
|

88.100 Actlve tone control, stereo. +15dB on bass and on
treble £1:60 §S.102 Stereo pre-amp for low output

88.101 Pre-amp for ceramic cartridges, radlo, tape. Stereo, magnetic P.Us. R.ILA.A, cor
Passive tone control clrcult shown in data supplied rected. Linear feedback facillty.
£1-60 £2-65

POWER AMPLIFIERS

§8.103 3 watt r.m.s. mono 1.C. with bullt-In current,

shart, and thermal protection £1-75
§8.103-3 Stereo version of above £3-75
88.105 5 watts r.m.s. into 4 ohms, using 12V

£2-25

88.110 10 watts r.m.s. using 24V and 4 ohm load
£2-75

$88.120 20 watts r.m.5. into 4 ohms, using 34V |
£3-00
SS.110 The above all measure 89 x 50 x 19mm (34 x 2 x } ins)

Suitable power supplies will be found in the accom-
panying range.

FM TUNING MODULES

$8.201 Front end tuner, slow geared drive, two
gang, A F.C. faciiity. Tunes 88—108 MHz

$S.102

£5-00
g 88.2021.F. amplifier. Metering and A.F.C.
facilities £2-65

88.203 Stereo Decoder for use with the above or
other FM mono tuners. A LED may be
firted £385

* THE BUILT-IN QV FACTOR

means Stirling Sound's guarantee of QUALITY AND VALUE to give you to-day's
best value all round.

A member of the Bi-Pre-Pak group
220-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SS0 9DF
Telephone: Southend (0702) 46344 PERSONAL CALLERS WELCOME
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r.m.s. Into 4 ohms
9 45V supply such as

$S5345. Ideal for umnu

discos and P.A.

76 x 19mm (4” x 3”7 x i")

£3-95

I(TODAY’S BEST VALUE IN\

POWER SUPPLY
UNITS

With 13-15v
take-off
points

MODELS TO
CHOOSE FROM

Complete with mains transformers and low volt take-
off points. (except S5.300) All at 8% V.AT,
rate. Add 50p for p/p any model.

§8.312 12V1A £375*
$8.318 18V/1A £4-15*
$S5.324 24VNA £4-60*
$8.334  34V[2A £5-20*
S$S.345 45/V2A £6-25*
S$8.350 50V/2A £6-75*

$8.300 Power stabilising unit 10-50V adjustable
for adding to unstabliised suppiles. Buiit-in pro-
tection against short circuit (p/p 35p) £3-25

§8.310/50
Stabilised power
supply with vari-
able output from
10 to SOV/2A
Built-in protection
against short clr-

cuit.
£11-95*

k $5.300

WHEN ORDERING

add 35p for p/p unless stated otherwise. V.A.T. add
124% to total value of order unless price is shown *
when the rate is 8%. Make cheques, etc. payable to
Bi-Pre-Pak Ltd. Every effort is made to ensure correctness
of information at time of going to press. Prices subject
to alteration without notice

Y,
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Perhaps you have to be of my vintage to
know the phrase ‘‘a Double Feature”, but
up to a few years ago cinemas always ran a
main film and a supplementary film. | was
reminded of it because with their new cata-
logue Home Radio Components are now
giving away a supplementary catalogue of
bargain lines.

It sounds a very practical and sensible
idea. After all, most electronic component
firms accumulate surplus stocks of various
items, and rather than dispose of them, why
not offer them to customers at exceptionally
low prices? I'm told that this bargain list will
continue for several months and be up-
dated from time to time.

No constructor should be without the
Home Radio Components Catalogue (it
contains 5,000 items clearly listed plus about
2,000 illustrations) but now you have a
double incentive for buying one. In addition
to getting one of the finest component

Plocse wrde your Name and Addre.s in block capitals By the way, the price of

i the catalogue is £1 plus catalogues available, you also receive a tist
NAME ,‘::_'%{,,?;’,}:‘,‘ﬁ.‘,:‘-’, gackl  of bargains at unbelievably low prices. For

ff ch: r Postal ini H g
oom{?w!or “":‘1'?4: ‘:d.y_’ ,examplg. .Gemml Mains Transformers:
tocl':holvf\:rlth the coupon normal price £11-48, bargain list price £5,
GO saving £6-48! This means that with a single

purchase from the bargain list you can save

the price of your catalogue several times over!

(Regn. No
4§ wolie RADIO (Components) LTO. Dept. PW e f£1-40
London 91 1w oplice 0 applles only to customers
24200 London Road. Mitcham, Surrey CRe 3D Lo%ion e f. the UK and the BFPO Addresses.
-

| LTD. pept. 2. . 234 -240 London Road, Mitcham, CR4 3HD  Phone 01-648 8422

Vponen 15

complete L CLOCK KITS - '
e o rEAK cases || |A- & S. T.V. GOMPONENTS

8 Cavendish Crescent, Deacons Hill Road,

T prompt order
T — despatch Elstree, Herts.
_.Wm NON-ALARM Tei. 01-953 $724 or 01-207 0520
| £1 0‘65 Opening shortly Trade Counter at 3 High Street, Elstree where there wlill be a
" + VAT £0'85 MAD MAD sale incl, Valves, TV Panel Boards, L.O.P.T.S., Tuners, Droppers,
ALARM Condensers, Tetescopic aerlals, Cablnets and a host of other components and
£1 2.43 accessorles.
T TRANSISTORS & I.C's
inel P&P AC127 16p BD 124 8p BY 238 [ 11p
" " EFERD PG AC128 18p BD 131 &p | OA 9 sp
D ELTA AC188 13p 8D 132 40p 2N 30p
GENUINE TEAK OR PERSPEX CASE AD 149 47p BDX 22 £2-10p ?20105 £1-::p
28p AAS55) P
DELTA DATA: 4 RadiantRed Finch high LEDs, 12hr display with AM/PM AD 181 dop | BF 180 !
indlcation, Beautiful Burma Teak Case or Pretty Perspex In AD 182 40p BF 196 11p | TBA120AS £1-00p
:Vhf{te.hlslac‘l’(i Bl‘ue, Red, Green. Power fallure i8 indicated AF 139 33p BF 197 14p " TBA480Q £1-10p
y Tiashing display. AF 178 48p BF 338 35p TBAS520Q £2-30p
MODULES: Et;'se;rngleu:w;W‘wlthout case: Non Alarm £9-00 Alarm AF 239 a0p BF 237 pres TBAS530Q £1-70p
¢ 22p TBAS40Q £2:00p
READY BUILT: Buy a working tested module and fit your own case. Non BC 107 13p | BFY S50
Alzrm £9-50. Alarm £13-00. Or put it with our case parts @ BC108 12p BT 106 £1-00p TBA560Q £2-30p
£4-32 and save on complete clock price. BC 109 12p ! BU 108 £2-00p TBAS20Q £2-30p
Efslpgga;elaﬁ:‘og‘_rsdy buitt, 2 yr guarantee. Non Alarm BC 147 sp 8U 208 £2-50p TBA990Q £2-80p
:ILAA'PI.’IARES glulnled to'r;ei‘ T"tttl o'pec;a:fd 1|0 rr'\lnute 'Snoozel't ge(rzgd). gg :;: 1::: gi :33 ::: ;S:ﬁgggD g::::
B ngle switch setting Optional extra mercury switcl p] A
allows Alarm reset by tilting clock. Diglt brightness is BC 187 18p BY 164 40p ETTR6016 £2-80p
automatically controlled to suit tighting level. (Many other i P e}
! IAl.P"lA" 8';‘?;'2""" (Colour Tripiers from £4-20)

4 Glowlng Green 1” high digits 12 or 24 hour. Non Alarm, . H
Built & Tested module plus perspex case. £1 1 00 inc.

WHOLESALERS, RENTAL COMPANIES AND

NOVUS CALCULATORS: 650: £5-40 4510: £16-20 TRADERS SUPPLIED—SPECIAL QUOTATIONS
850: £6:75  6030: £21-60 GIVEN
Send payment with order. SAE for complete range of clocks, calculators Discounts given on 100 lots or 100 mixed lots. Certaln stock lines available at

and components.

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

Telephone Hitchin (0462) 814477

generous discount. Enqulries invited.

ALL GOODS BRANDED OF HIGH QUALITY AND NEW
Please add 12§ % for V.A.T, Minimum order £3-00. Under £10-00 please add 25p
P & P. Terms of business C.W.0Q.
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DRILL CONTROLLER

Electronically changes
speed from approxi-
mately 10 revs to
maximum, Full power at
all speeds by finger-tip control,
Kit includes all parts, case.
everything and full instructions
£3-45 including post & VAT.
Made up model £1-00 extra,

MAINS TRANSISTOR PACK

d to operate sets and
Adjustable output 8v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the rollowing batteriea: PP1, PP3, PP4, PP§,
PP7, PP9 and others. Kit comprises: main

mer rectifier, thing and load resistor
condensers and instructions. Real snip at only
2150 VAT & Postage 50p.

RADIO STETHOSCOPE

Easiest way to fault flnd, traces
signal from: aerial to epeaker, when
signal stops you've found the
fuult. Use It on Radio, TV,
amplifier, anything. Complete kit
comprises two special transistors
and all parts in-
cluding probe tube
and crystal ear-
plece, 2285, twin
stetho-set instead of
earpiece. £1-00
VAT and postage
incl.

MICRO SWITCH BARGAINS

Rated at 5 amps 250 volts,
ideal to make a switch panel
for a calculator and for dozens
of other applications.

Parcel of 10 for £1-00, VAT and post panl.

MOTORISED DISCO SWITCHES
With six 10 amp changeover switches. Multi
adjustable switches are rated at 10 amp each
80 a total of 2000w’s can be controlled and thls
would provide a magnificent display. For mains
operating £4-25 post & VAT Pald. Ditto 9 switch
24-95 Post & VAT Paid. DITTO BUT 12 SWITCH
2578 POST & VAT PAID.

AMMETERS

Ideal for chargers etc. 27 sq. full
vision 0-8 amp 98p. 1}” round 0-2
8 .tnp 55p, 0-3 amp 65p. 0-4 amp 78p.
Post & VAT 28p each,

MAINS OPERA TED SOLENOIDS

Model 772—small but powerful
1ln. pull—approx. size 1} x 1}

x 1}in., 8100

Model 4001/—iin. pull. 8ize
28 x 2 x 14in. 21-50

Model TT1—1iln. pull. B8ize

3 x 2} x 2in. £2.50
Prices Include VAT & postage.

SOUND TO LIGHT UNIT

Ada colour or white light to your
amplifiee. Will operate 1, 2 or 3
lamps {maximum 450W). Unit in
box all ready to work. £7-98 plus
95p VAT & Postage

RELAY BARGAIN

Type 600 relay with twin 500 ohm colls which may
be joined in serles or parallel thus relay will
operate off voltages between 5 and 30 volts DC.
Price 44p each, 10 for 24 poat and VAT pald.

BATTERY CONDITION TESTER

Made by Mallory but
suitable for all batterles
made by Ever Ready and
others, most of which are
zine carbon types but also
mercury manganese—nlcad
—sllver oxide and alkaline
batteries may be tested.
The tester puts a dummy
load on the battery and the
meter scale Indicates the
condltlon depending upon
which section the pointer rests, The section reads
“replace” ‘‘weak'’ or "good”. The tester is
complete in its case, size 3}% x 61” x 27 with teads
and prod. £4-80 post & VAT paid.

BATTERY CHARGER

Famous Atlas in mefal cas
with meter, output lead
terminated by crocodile clips.
For 6 or 12V charging simply
by changing plug on front
panel. Ready built new and
still $2-08 plue £1 Post & VAT

HONEYWELL PUSH BUTTON
PANEL MOUNTING MICRO
SWITCH

1-2-3 Bank, each Bank con-
sisting of the changeover micro
switch rated at 10 amps 250
volts. Through panel fixing by
2 lock nuts complete with black
17 diameter knob. Prices:-—
1 bank 40p—2 bank 55p—
3 bank 70p.
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MULLARD UNILEX

A mains operated 4 + 4 stereo system. Rated one
of the finest perfarmers In the stereo fleld this
would make a wonderful gift for almost any one
in d form and b
with a pair of Celestion speakers normally £8.
This should sell at about £30—but due to a
special bulk buy and as an incentive for you to
buy this month we offer the system complete at
only 218-50 including VAT and postage.

TANGENTIAL HEATER UNIT

This heater unit is most efficlent, and quiet
running. Is as fitted in Hoover and blower heaters
costing £15 und more. Comprises motor, impeller.

W el t and 1kW el t allow

1, 2 and 8kW and with thermal safety cut- out
Can be fitted into any metal line case or cabinet.
Only needs control switch, £5-83 plus VAT &
post £1. 2kW Model as above except 2kW £4-25
plus VAT & post 75p. Don’t miss this. Control
Bwitch 44p. P. & P. 40p.

ISA ELECTRICAL PROGRAMMER

Learn in your sleep; Have radio playving and kettle
hoiling a8 you wake—swltch on lights to ward off
intruders—have a warm house to come home to.
All these and many other things you can do If you
fovest in an electrical programmer. Clock by fanious
maker with 15 amp. onjoft switch, Bwitch-on time
can be set anywhere to stay on up to 6 hours. Inde-
pexulem 60 iinute menory jogger, A beautiful unit. Price £2-85, VAT & Postage
80p, or with glass front, chrome bezel, £1-50 extra.

ROOM THERMOSTAT

Famous Satchwell, elegant design, intended for wall mounting. Will switch up
to 20 amps at mains voltage, covers the range 0-30°C. 8pecial snip this month
2250, post and VAT paid

SMITHS CENTRAL HEATING CONTROLLER
Price £7-80 including VAT and postage.

RANDALL CENTRAL HEATING CONTROLLER
Price #8'50 including VAT and postage.

- CENTRIFUGAL BLOWER
Minfature mains driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quick
g-—driven by induction motor with
pecially built low noise bearings. Overall slze 43" x
4}” x 4”. When mounted by flange, air is blown into
the equipment but to suck air out, mount from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, filin drying cabinet or for
removing flux smoke when soldering etc. etc. A real
bargaln at £3-30. 60p post & VAT.

THIS MONTH’S SNIP se—
MAINS RELAYS

ITS FREE!

Our monthly Advance Advertising
Bargains List givas datails of bargains
arriving or just arrived—often bargains
which sell out bafora our advertisament
<an appear—Its an interesting list and
its free—just send S.A.E. Below are a
faw of the Bargains still available from
pravious lists,

'
8pit motor with Carter gear box. Probably one of
the best spit motors made. Originally intended
to be used in very high priced cookers:.however,
this can be put to plenty of other uses, for instance
your gatden barbecue or to drive a colour disc
for a dance or display or to drive a tumber for
stone pollshing; In fact, there Is no end to its
uses. Normal malns opemtion 8pecial price during
May and June £8-50 + 20p, post 30p + 2p.

Pulse transformer with circuit for sound to light
unlt. It 18 a very simple circult and all parts are
readily ohtainable from us or you may alreaay
have them In your junk box. Price of the trans-
former with circuit 75p, post and VAT paid,

ORP 18 light cell. This device has been going for
ome yeas now but it has not been bettered snd
new applications keep being found for it. We
have good stocks, price 85p + 5p.

Throat mikes. These are an ex WD jtem as used
by air crew on thelr intercom, but being electro-
magnetic they nlso serve as plck-ups on musfcal
instr ts, talking to s oD motor bike
and no doubt many other use. Price 80p a pair
+ 156p.

124 watt speaker bargain, 8 round mid-range,
made tor high price hi-fi outﬂt n really super
speaxer, 83 + 37p, post 60p + 1

0.C.P. photo transistor by Mulhrd very popular
for clrcults snch as infra-red burgla/llsxml, smoke
detectors, etc. A blg buy enables us to offer at the
verg favourable price of 88p each — 2p, or 5 for £1
+ 8p.

Component boards, maicly ex computer, these
contaln many useful parts and repre.ent fantastic
value at § for 1 + 8p. We guarantee the 5 would
be different. You would receive ICs etc., variable
controls with long leads and so are easy
remove and re-use. Post 50p — 4p.

Microswitch bargain, made by Pye, Honeywell,
Burgess and similar first class makers originally
for the Post Office, In fact they have beep fitted
to Post Office Equipment which was never put
Into use. They are a changeover microswitch with
10 amp contacts offered at the very low price of
20 for 21 + 8p. Post 40p + 8p.

Ferrite pot core (Vinkor) made by Mullard, maker's
ref. No. LA 14107402K, circular, size approx.
1}” x #%”, a size which is the same as the one

‘With triple 10 amp ch

coil wound for 230 volts AC, chassis mounting, one
screw fixing, ex unused equipment 60p each, 10 for 85
post and VAT paid

HORSTMANN 24-HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water
aystems this could programme as follows:

Programme . Hot Water Central Heating
0 oft ofr
1 Twlce Daily oft
2 All Day oft
3 Twice Daily Twice Dally
4 - All Day All Day
5 m I 1

y C y
Buitable, of course, to programme other than central heating and hot water, for
programme irs and downstairs electric heating or beating and
cooling or taped music and radio. In fact, there is no limit to the versatility of
thla Programmer. Mains operated. 8ize 3in x 3in x 2In deep. Price £5-50, 80p
Post and VAT. sa iilustrated but less case

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results. You will receive an amazing assoriment of
stations over the 18, 25, 31, 29 metre bands. Kit contains
chassis front panel and all the parts £1-90—crystal ear-
phone 85p including VAT and postage.

PAPST MOTOR
West German make, these flne motors are noted for their
performance and reliability. Special features are the rotating
heavy outer which acts as a flywheel to eliminate wow and
flutter and switchable reversing.
‘We have four types in stock, all 1350 revs.,
capacitor.
(}) Reference No. KLZ 20.50-4, 230 voits 30HZ, price £5-50 |
(2) Reference No. KLZ 32.50-4, 230 volts 50HZ, price £8-50
(3) Reference same as above, 115 volts 50HZ, price £2-80
(4) Reference same as above, 110 volts 60Hz, price 22-80
Post and VAT 80p each extra.

including starting

PANEL METER SNIP

Japan 'made 2% x13}” full vision flush mounting, 100uA f.s.d.—scale
engraved DE easily changeable as perspex cover simply clips on. A real
enip £1-78 pcst and VAT paid, or 10 for $15 post and VAT paid

TERMB: Where order is under 25 plesse sdd 40p surcharge to offset packing
exponses

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CR9 ISG.

J. BULL (ELECTRICAL) LTD.

ified for the 8corpio car ignition system. Price
only 50p + 4p per palr. Post 15p + 1p.
12v DC motor made by 8miths, powerful, ideal for
car biower; motor slze 4” long x 4” alameter, *
spindle, 13* long. 2. + 16p. Post 40p + 3p.
Thermostat with capilliary with sensor jolned by
approx. 1 metre of capllliary covering the tempera-
ture range 0-170°C capable of switching 16 amps
at 250v. Made by the famous Ranco Company
with screwed thread and spindle rather like a
volume control--has dozens of applications.
Offered at ounly 75p + 6p, Post 120 + 1 p.

Aerials. For medlum and long wave, wound and
fitted on ferrite rod. 6” long by }” dlameter.
Price 80p + 15p Post 10p + 5p.

Dial th by dicates from
50F to 250F, dial slze 3}", chrume nnd glass front.
75p + 6p. Post 10p + 1p.

I t Mains T i 6-3v at § amp and
115v at 100niA. This §s an upright mounting open
construction, small slze (2§ x 21 x 23”). Price
21-40 + postage and VAT 60p. DITTO. 6-3v at
1 amp and 150v at 200mA. This s a tully shrouded
upright mounting transformer, size approx. 2§” x
3” x 3”. Price 21-88 + post and VAT #8p.
Instrument power supply Dwounted on a chassis
size 94 x 2§” x 41”. This is sultable for Instruments
which use valves and hs AC output of 8-3v at
1 amp and a fully smoothed DC outputs of 150v
and 200v. Price £2:50 + post and VAT 74p.

FM Band amplifier, This is a 4 valve amplifier
tunable to cover FM and nearby frequencles.
Tuuing Is by lecherlinea In fully screened compart-
ments and the whole is mounted on a heavy metal
chassls size 9”7 x 27 x 2¢” x »”. This requires a
separate power supply of 150v DC at 100 mA and
8:3V at 1 amp. Price £3-78+ post and VAT £1-58.

Instrument case, grey steel fininh size 9}” x 83" x
23”. These cases are not secondhand but come
from partly assembled equipment, so the front
panel has a few holes already punched through.
However, these are very sultable for toggle
switches, etc. There are no really big holes, 50p
each + post and VAT 36p.
Clock switch for Tricity cooker, made by Smiths
and probably a replacement in many other
cookers. This has clock in the centre and the two
controls switches on the right-hand side. The top
contro] switch gets the on-oft times and ia in-
finitely adjustable over the 12 hours; the lower
switch selects manual or automatic No glass
front, but you could take this off your exiating
clock. Price $1-75 each + post & V.AT. 38,
SMITHS 24-HR TIMER HEART
really the --Autoset'* without its plastic case,
Thia ia a 24 hr twice on, twice off, clock switch
which will repeat untll re-programmed. 8witches
rated at 15 amps. Limited supplies,
PRICE 24-45 INCL. POST & VAT,
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240v-50Hz from your 12v car battery
25 watt-£4-75 300 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 1 Kw (50v)-£127-00
300 watt (24v)-£26-45 1-5 Kw (110v)-£140-80
All above invertors are In kit form but may be
purchased bullt up in metal case and ready
Prices include p. and p.

P.W. AUTOMATIC EMERGENCY
SUPPLY

240v-50Hz-150 watt inverter with bullt In
battery chamr In event \of power failure

er from _battery
chnmlng to Inverter opsratlon Cct. as
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter) £24-50 plus £1-70p.p.

FLUORESCENT LIGHT INVERTER KIT
8 watt-12v-Fluorescent Jight, suitable for
tents, caravans, houses, boats and secondary
lighting for factorles, hotels, &c.

12”-8 watt £3- 00 + 35p p. & p. Bullt up
£4-90 + 38p p.

21713 watt £4- 20 + 52p p. & p. Built up
£5-80 + 52p p. & p.

TRANSFORMERS AND COILS

Both high volume and small order capacity
nvnlluble

mains former

P.E. ORION STEREO
AMPLIFIER

iy @

‘1‘«3@@

L&
Fa- b JRRH sleec

20 -+ 20 Watts r.m.s. into 8 ohm load. Distortion
less than 0:01% 100Hz-10kHz. Frequency
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.

Complete kit of parts including slim line
bookend case, silk screened front panel and
knobs £47:30 inc. VAT and p. & p.

The bookend case, I.C's and semiconductors,

P.C. board, Transformer, etc. may be~
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

T A A A A NN NN NN NN NN RN REENNNRNENNNENNSSERNEN

ASTROIGNITION

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

these advantages—more power,
faster acceleration, fuel economy,
excellent cold starting, smoother
running, no contact breaker burn-
ing. 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. Please state whether
positive or negative earth,

TRADE and EXPORT ENQUIRIES
WELCOMED ON ALL PRODUCTS

ASTRO ELECTRONICS
Springbank Road, West Park

Price List.
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CHESTERFIELD. 31475

710

HDS WITH DIS(I*IZH.II'lITSt
T4 C US
e /s"
- y %
Tio /2 4 CMOS!
L £ hﬁﬁ“ﬁ‘ﬁ mrs' °
4000 0 20 4039 309 4081 0-24 {14505 4-38 | 'E' LED Displays
THE 4001 0-20 | 4040 1:19 | 4082 0-24 | 14506 0-57 | DL-TO04E 0-3” 70p
roamlen anlue LI SR SLHEIN
CAPACITIVE DISCHARGE ELECTRONIC we ok | 1i|GE TEER da 0t
IGNITION UNIT 4009  9-60 | icd5 M :g4 :-ol 14512 1-03 L S
! 0 R |hs Ve 1ielies 3G [BLToRSE 1%
IMPORTANT NEWS ! 4012 920 (4048 &84 | 4007 413 | 14516 1-51 | pogyy oyg
WE ARE PLEASED TO ANNOUNCE THAT THE 49 Dwike | ots | el oo 122 Judsts 442 1o 15p
" wo_ . ; | N [ 13p
:GNITION UNITS AVAILABLE — IS NOW SUPPLIED W 1Tl B :Zm 236 |1 315 Koo g
T ron sl il Jaleeienlin g Rt
CONSTRUCT THIS TOP PERFORMANCE IGNITION s o7 |uoe e |dote 430 fresee 172300 HE
UNIT AND BENEFIT FROM IMPROVED PETROL 4024 087 | ket 2560 | 40104 236 | 14531 174 | D Sockets )
CONSUMPTION, SMOOTHER RUNNING  AND A0 192 ums 12|40 178|148 EA|ISE e
INSTANT STARTING FOR YOUR VEHICLE. d2e 100 | anar 413 |1ate0 1-18 [ 14557 1317 | Pt RIS I
R B BRI Ik
KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T., 4031 g-u 4070 ©0-65 | 14183 1-18 | 14543 1-82 ;ul"'ssvv"ch"
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS) s L Py PO ) L e e B
ONLY £16-50 4034 2:11 4073 0.24 14184 1-17 | 14553 4:“ CA3130
S5 il vH e nfim ) cogmos e
(Ready made unit available at £19-85, including V.A.T., :831 iu 4077  0-68 1:502 1-38 14553 10 ?53:/‘305) 95p
postage and packing) 4038  1-20 | 4078  0-24 | 14503 0-75 | 14557 4-65 | 741 Minidlp  25p
: . . T C.W.0, Add 9 *
Send S.A.E. today for full detalls of this top quality unit to: 21.;)"::’ Sl AL d‘:r‘:";:::."' :'.r:’c:: ;I'."’/”Pg' 'c'i'; I%rﬂﬂ,v;:il:y'
ELECTRO SPARES Poty etc. orders (written or telephoned) welcome.
7 (N

Dept. P.W., 187a SHEFFIELD RD., CHESTERFIELD GREENBANK ELECTRONICS (Dept. WI2P)
D 94 Mew Chester Road, New Ferry, Wirral, Mersayside
ERBYSHIRE S41 7JQ TELEPHONE (0246) 36638 L2 SAG Tel. 051.64s 1381
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& P - . '
All individually boxed. EXPRESS All transistors,.C's offered
Full trade di nts t EXPRESS are new and branded.
S
ull trade discou o | POSTAGE POSTAGE | Manufactured by Mul-
H 18p for 1 Valve. c |
bona fide companies. |15 or i e vave 16p per order in UK lard, Texas, RCA, Fer-
. . . add 2p lo UK
Prices on application. l::a"“:h dMotorola, ITT,
AAl9 007 BD131  od0LFaj i
DM70 069 EFS0 062 PCCS4 084 | PLSO( 140 30C10/ AAZ13 g-ig|§maz g';giqa"c tl: ’ dLucas, etc.
DYs6/7 070 | EF83 110 | PCCS5  1.02 | PL508 1 PCF800 1-22 : F1I5 0 an i
Dyst: 088 |EFss 07| pcCas 098 | PLOD 233 30017 120 ACioT 075 | BrigT 080 . i lty' iscounts on
EBS1 0-97 | EF88 1-78 | PCC8® 87 | pLeo2 283 | 30C18/ -26 | BF173 K a .
EBCS81 0-8¢ | EF89 1-78 | PCCl89 1-22|yyg3 078 | PCF8051-29 AC127 0-25 | BF179 0-30 pplication
EBFS0 063 | EFO1 185 | pCF80  0-84 | PY81/800 0.7 | 30F8/PFS18 AC128 022 | BF180  0-30 { OA200  0-10 | ZTX501 0-13 | 2N2905 0-30
EBF83 066 | EF92 181 pCre2 187 | PY82 = 070 | 1 AC176 027 | BFI81 030 | OA202 010 { ZTX503 018 | oN00054 025
EBF89 050 | EF95 163 | pPCF86 0497 | PY86/7 70p | S0FLI/ AC187  0-25 | BF194 010 | OC18 125 | ZTX531 025 a0
g0 | EF183 098 50 | ‘a4 | PCE800 0-98 AC188 025 | BK195 010 | OC20 200 | ZTX550 018 | 232006 022
EC80 082 | phigd  ggg | PCF200 150 PY8S 0841 0.7, ACY21 085 | BFI97 012 | OC23 8 | o
ECs8 086 3 | pCr201 180 | PYB00A 180 102 i : o 1210023 225 | INDI4 - 008 [ 2N2026 015
B o994 | EHS0 122 | pipgor 097 | Pysoo o7e 0FLI2 144 ACY39 100 | Bi200 032 | 0C25 065 | IN40OL 007 | 2N30S3  0-20
: : i ; AD140 045 | BFSSL 028 | 0C28 075 | 1N4002 007 | &
Eco7 069 | EL38 140 | pCpgoy 10p Pysor o7 | SOFLLL 120 IN4002  0-07 | uN3085  0-60
EL38 160 | boroo: o081 TS Lgs | 30L1/PCC8 AD149 065 | BFSOS 085 | OC35 075 | 1N4003 0-08
ECCBL 070 | pras 090 2 ' AD161 045 |BFWI10 061 |OC36 075 | 1N4p0s o0.08 | 2No528 080
ECCS2 070 | breg 149 | PCH200 178 | UIOL 117 .0, AD162 045 | BFX26 028 | OC42 050 | 1N4005 0-08 | 2N3614  1:00
ECC83 070 | prgs 1o | ECL8Z 084 | U103 088 | “"p0cs0s 136 AFI15 025 | BFX88 025 | OC44 0-45 1N4oog 010 | 2N3615 110
ECC8¢ 083 | Eyg)  1.p¢ | LCL83 097 | UBOSL - 080 49117 g AF118 025 | BFYs0 021 | OC4s 045 | IN4ov
ECCBS 102 PCL84 098 | UBF89 085 | ; : : 4 7 011 juNg702 018
EY51 089 L 30P4MR 188 AF117 025 | BFYs1 021 | OC71 025 | 1N4009 0-08 | 2N3703 0-13
ECCs8 122 89 | pCL8s 072 | UCUss o z AF188 1460 4 4 i
EYse 080 | ECL8 s 30P1Z/ BFYS2 023 | 0072 045 |1Nd148 008 | yNg704 015
ECC189 077 | EY86/87 070 L86 097 | UCH8L 178 | “'pCgo1 1.22 AF239 045 | BR100 040 | OC76 045 | 18921 008 | oN3705 013
ECF80 083 | Eyss 0-81 | PCL805/850-97 | yCLa2 1-02|30P19/ ASY27 045  BY100 045 | OCi7 075 | 182033 020 | oN3708 013
ECF82 090 | Kzs) o84 | PD500  2:62 | UCL83 102 | PC802 108 ASY28 025 | BY128 012 | 0C81 050 | 1820514 0-20 | 5 o
ECF88 078 | EZ8l 0.70 | PFL200  1-23 | UL84 1-28 | 80PL1/ BA102 025 | BYl2r 012 | OCBID 028 | 1821004 o-20 | 2N3707 018
ECH81 173 | gyso1 1-7a | PL36 140 | yyss 073 | PCL8011-88 BA115 015 | BFX61 series | OC81Z 100 | 183010  0-25 2N3708 009
ECH83 106 | G234 1-9¢ | PL81 128 | g/30L2/ 30PL13/ BC107 014 0-20 | OC83 055 | oNg96 0.0 | 2N3709 012
ECH84 160 | 0c83  0-60 | PL81A 140 | "ECCB04 1-¢ | PCL800 147 BC108 014 | BZV8Bseries | OCL40 180 [ 2N697 017 | norid 013
ECL80 1-02 | PC88 140 | PL82 048 | gFog/EF812 | 30PLL4/ BClO9 015 | 012 | OC170 080 [on708  o1g | 2N3711 013
ECLS82 069 | PC88 140 | PL83 178 116 | PCLES 172 BCI13 015 | CRS1-05 045 | OC171 050 | on708A 018 | 2N3819  0-37
ECL83 093 | PC97 070 | PL84  1-02 | 30C1/PCF80 | 30PL15 144 BCIl7  0-22 | CRS1-40 0-80  OC200 100 | oN1131 o3 | 2N3820 056
ECL8S 082 | PCO00  0-84 | PL500 140 084 BCI43 030 | CRB3-05 0-45 | OC201  1.76 | 2N1132 o.95 | 23823 080
BCLT 010 CRS340 0751 OC202 180 | »Nighe 030 2N3903 018
BC148  0-08 | MJE340 042 | OC203 150 | 2N1303 0-40 | 2N3904 018
BC169C 0-15 | MJE370 0-85 | OCP71 125 | 2N1304 0-45 | 2N3905 017
Ew VAlvEs PY500 110 630M 0-65 BC182 012 | MJES20 060 | ORP12  0-80 [ 2N1305 0-45 | 2N39068 017
PY81/800 050 | 6J56  0-4b BCIS2L 012 | MJE2966 125 | ORPG) 065 | 3N1306 050 | 2N4088 018
BB 30 e7G 080 BOIL 12| MIEa000 070 | Tiossen Tap |anii; 500 3NGoee 013
Revif i H - 2 ¢ 226D 1- N ; -
Individually boxed and i it (8 | B f\fei Shinem om i mlean
3 - 70 | MPF104 0-40 | TIP42A 070 | 2N1813 021 | 2N4062 0@
uaranteed but of Euro- | v 078 | SK7G° 088 BCY34 075 MPFL05 040 2TX107 010 | 2N1614 0-%5 2N4289  0-30
[ 0
ther oriai tltm 100 | SK7M 048 ECi 188 | 2TX108 010 2Nal47 120 3N125 178
U26 085 - i A 0 X300 012 | 9N2160 0-75 | 3N141  0:80
pean or o origin a U191 078 ggggi g-zs gg;’;’f ‘llg 8:;2 8-% %g)‘fggé 013 | 2N2369A 025 | 40380 0-40
R UABC80 0-40 : f : X 017 | 2N2646 050 | 40361  0-45
greatly reduced Prices. | yariz o715 | 6L6G 126 BD121  1-55 | OA8l1 015 | ZTX304 0-22 | 2N2004  0-25 | 40362 0-40
Quotations for any | UBCiL 080 ggggc 080 BDIZ4 075 | OAS1 007 | ZTX500 012 | 2N2904A 025 | 40430  0-85
| UBCB1 O :
. UBFS0 050 | 6Q7TM 060 8NT7400 0-18 | BN7428 040 | BN7488 047 BNT4145 12 )
valve not listed. |UBFss  og0 | 6SL7GT 088 BNT401 016 | BN7430 016 | BN7400 0-56 | 8N74ls0 175 | BN7410s 8.0
| Ucoss 00 | SBNTOT 088 BN7402 016 | BN7433  0-37 | BNT4O1AN aN74151 1.00 | BN74194 130
oAl T RS 00 0 s50 | UCHAZ 080 | 88Q7GT 040 BNT403 016 | BN7437 087 | 100 | BN74164 200 | BN74105 1-10
AZ31 1-00 | EFa9 126 | 0A2 0-45 gcual 080 | 6USG 1-50 BN7404 026 | BN7438 087 | BN7492 070 | BN74156 1.00 | 8N74198 1-80
OBva1 140 EFS0 035 | OB2 Ods | UCLea  odolevea oo BN7405 089 &N7440 023 | SN7493 070 | aN74156 100 | 8N74107 1-20
CL33 180 EFss 045 | PCss 065 | UoLS3 020 evesT 060 ANT400 RO AR [BNZHLANS A BT 04 R0 S0} anza1s280;08 ) [sN74198 88,77
oY3l 1-00 | BF8s 050 | PC38 0-65 gkgé g:ig 6X4 048 sN;:g; g:;: Y g:% gh;:os 0-80 | BN74170 258 | 8N74199 288
DAF91 040 EF89 035 | pce7 085 | U L N7409 N7496  0-95 | BN74174 157 |
DAF96  0-60 | EFO1 0-40 | pCyoo 088 uf;} 8223."”‘“ e gN;llO g}: gg;:gg g:ig g§7:917> 0 || BT £
DCCO0 188 | EF9I 080 | PCCSd 048 | Uyl  0uB | 187 ] GNTAL 035 | ANT83 018 | BN7dloy 048 oNvise 300 |
DF9l 040 | EF95 048 | poC 088 | Uyss 048 GNTA13 080 | BN74os 018 | BN74L10 068 | emrilss 500 !
DF96 060 | EFS8 080 [ PCCBY 088 | vp105/50 0.40 | 2Go 200 BN7412 086 | BNT460 016 | BN7411A Q.00 | hr4191 £00
DK®L 050 | EFI83 040 | PCIBY 068 | vEioarso 048 | 1og Aie9 BN7416  0-86 | BN7470 0-36 | BN74119 168 | ;
DK92 100 | EF184  0-40 | porso  0-40 L g ONTAT 086 | N7i7s o041 | eN7aini oo DIL 8 pin 12p
DKes 075 EL®2 00| rorsy 048 T Rl 98 BNT40 016 | BNTTE  0de | SN7TA1Z2 070 | DIL 14 pin 15p
- 1 3N7422 025 | BN7480 080 | BN74123 1-00
DLos 085 | EL3¢ 070 | porgor 080 | o ||y & §N7423 087 | 8N7483 110 | SN74141 090 | SOCKETS 16 pin I7p
B S o om RGM SR N b md G
- PCF805  0-
DY8? -45 | EL41 090 g ‘Bm‘“’ 100 | 12AUs  0-80 THIS MONTH!S
DN, S47|ELn 168 | »Grgos 10o|0UdG 148 | 13AU7 044
EABCSo 08 | EL8& 085 | pcLes o4s | DUAGB 070 | 1AAXT 038
EAF42 070 EL95 080 pcLss g0 | SYSOT 048 | 19546 040
EBSL 0-80 | EM80 055 | PCL84 050 G : -
EBC33 100 | EM81 o-uo|PCL85 0-80 g{fgg‘l g.:g 800}5 gag To be added ® OSCILLOSCOPE TUBES
EBC4l 078 gl\igl 0:30 PCL86 080 | gapyys 900 :ggl-, 1-00 Types CV 1526
EBosL 040 | EMBS 10D POLSOS/SS leags  ofo |30Cls 09 to all orders '
EBFes 040 EYSl 045 [ ppsoo 1.0 | SABTG %:S SOESTL00 - & Plasti VCR 139A
EBF89 038 EYBG  O050| PEN4s 088 | g,y 49 | 8OFL3  1-00 BT astic All at £8-00 each, +p & p 50
EBL31 200 | EZ40 060 | PL36 063 | (Riuc  oug | 30FL14 100 Transistors 12}%, t » TP & PpIUp.
UL ML n A DR SR Integrated - Add 8% VAT
i 3 : 6BHS 078 | SOL17 098 ntegrate:
22 Bl palts Sl ¢it | 20p1a - 100 Circuits & Metal
. - : 6BQ7A (86 | 30P12 -0
EGCSS 048 | 6Z30 065 | PL600 085 | gR7 500 | 80P10 098 Can Transistors E I A
ECces 080 0z3 085 | PL50O4 085 | gBs7 140 | 30PLL 095 8%, SP c L OFFER
ECHSs 150 GZ3 078 | PLSOS 090 upws 100 | 30PL1s 140 4
Ena am|ENe L\ fas Mmoo ol
i 40 | 3BW4 0 : , i j
BCH83 050 | KT66 340 | PX26 300 | 5obsG  Loo | 382.0T 079 TERMS QF 'BUSINESS. C.W.O. A/c's available to approved companies
ECL80 060 | KT8L(7C5)200 | PY33 083 | 6CHS 220 | 50CD6G 180 on application. Telephone and telex orders accepted. Export and
ECL8S 049 | KT8l 175 | PY81 0-50 | 8CW4 200 | 807 1-00 trade enquiries welcomed. Open daily to callers 9 a.m.-5 p.m, Monday
075 . 0-45 0-90 | 818ITT 1750 to Friday. Prices correct when going to press.
0 0-50 L 813UBBE 7-00 Prices on application for any types not listed.
8- 0-83 L 8664 2-00 Obsolete valves a speciality.

VALVE MAIL ORDER GO.

Climax House, Falishrook Rd.,

Streatham SW16 6ED
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GTIC 50
GY501 #-B8
G232 966
Z34 48
S 18|
A1065 1-2 009 |KTES 404
RE 660 040 |MHe 1.8
ARP3 9 68 o75|MLE  a-Ts
ATP4 %50 0-00|0A2 045
Bi12H 1-00 b-85| OB2 0-45
DAF96 o b8 118 | PABC80
DF98 #8 70 n-40
OKe6 % v PC88 -85
[ Iy )
bLe2 & #35[PC88 D85
L96 1.24|PCo7 D55
DY86/87 4 98| PCO00 653
Vel w4 45
Eas’c%m 35 | PCC89 f-68
1 1 i
E180CC Hi e o
[
E182CC =
EAS0  0-40 :-,r:
EAB :
040 470
EAF42 ¥ I
EB?1 030 4
EBC33 1- o
EBC41 o -
EBF80 &-
EBF83 B e
EBF39 o- .
EC52 0- e
ECCS1 o 2D
ECCEE -
ECCH B 10
ECCB 0 L
ECCES 8 i
ECCBE 1- "
EECioe v
el #-45
ECF80 &
ECF82 8-45
ECF801 8 58
ECF804 3+ o
ECHa2 o [
ECHB! & #30
ECHB84 ¢ [ 511

A lot of these valves are imported and
prices vary for each delivery, so we
reserve the right to change prices
for new stock when unavoldable.

PL508 §-95§ U25 3v4 [ X 187 B-a
f e w1
P 1 3
PV33 l 5B/255M ?Pé : = P'ease add
Pvm/noo uAacao 58/258M 12A8 484 121}% VAT
i T oy 3 12AT6 0-43
8- SR I 12 5
PYs3 g.58| UBCA EULG 055 ALy G4 THE VALVE WITH A
PY88 a-3ajU 5V4G B 12AX7 ¢ 13 GUARANTEE
:VSOO :;; gBFB’ HY36T 8- :ggé: o5
: - 0-55| 35W4 9-55]9003
QQV03-10 | LIBL21 0-75 M 12BHT 035 | 382461 = |o0os 818
1-70 Ll 5Z4GT -85 12¢8 -8 i -4
QQV oo BABT 0 1261 3-T8
40A 14-80 AACT 088 L] 12K§ 158
Qvos-12 SAHS | 12K76T 20
SC1/400 SAKS 0.5 12K86T B+
-59|6AKS 548 85| XSGT .55 078 i
SC1/600 - 6ALS 0-38 BN BJTE B 6Y6G 198 | 12Q76T -
5-50| UF85 -S8|6ALSW . 050 T
geot 0-an -40 0 624 0851 y55A76T H
T2t 6l U SHEAMS 1 6-30L2 0-90 (g ] Fo
; 12567 # 84 o
TRANSISTOR Piease write or phone for current price of any 128J7 &5k
of the transistors, diodes shown below. 12Y4 a8 58
AAZI2- AF118 72 LiS3/40 oC29 1487 1-m .
BAV10|AF124 8CI72A CRS25/028 |CC38 ZRi1 2 19AQ8 - T8 o]
AC113 F125 C212 GET115 LR 2N4172 1963 8- L]
AC126 AF126 BCY31 GET116 oCaz ZIR22 2N5205 19G6 i 5 N
AC127 AF127 BCYX GEX68 DA FHASGA 19HE 15 00 B
AC128 AF130 BCYT2 NKT222 0C4s 2525 3 [ ] 5l
ACI70 AF178 BF115 NKT304 oco M08 1-1¢ B ]
ALCY17 AF1868 BF1 HKT404 ] ZHT08 25LOGT ol
AEY18 AF239 BF173 QAS oC1s THE8 SX754 "7 ! ]
ACY19 AFZ12 BF185 DA4T ocis N1 303 15 1-00 ]
ACYRO ASY26 BF¥S5t QAT0 8D IN1307 T12082 30C17 1-10 ™)
ACY3R ASY27 FY52 QAT ocHl 2N1309 A3 5 1-00 w
ALYdn ASY28 BSY27 QAT [= N2062 A2 30FL1 1-10 ]
AD149 BC107 BSY38 OAT9 oCIDM 2N2411 A2 30FL12 1-18 ]
AD161 BC108 BEYSSA oA [= =] N2989 IHEIA 30L15 1-00| 6067 m-BE
AD182 BC109 BY100 A200 ocaiB 2N3053 25 30L17 100 | 6080 3-50|725A M-
ADZ11 BC113 BYZ18 OA202 0C139 IN3054 P12 1086146 335
ADZ12 BC116 GRS1/20 OAZ200 C140 EN3058 P19 1 08| 61468 & o8 -
AFI14 BC118 CRS1/30 ocee oc170 2N3391 30PL13 1-10 | 8360 1 70j2J/192
AF115 BC138 CRS3/10 Qcas Qc172 213730 30PL14 $-10 8020 5 -0 140-00
AF118 BC137 RS3/20 alev..] DC200 2N3819 35L6GT 9001 &80 | 2J,52A
AFU17 BC148A CRS3/30 QCE 0C204 2N4038 3019002 @55 75-00

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME.
MANY OTHERS IN STOCK Includo Cathode Ray Tubes and Special Vaives. U.K.

UK Postage £1-£2
VIDECON
TUBE

Type PSI4B
English Elec.
£20

M0

£3-£3 40p. Over £5 free.

TEST EQUIPMENT
LARGE SELECTION

PLUBICON TUBES

Type XO 1071 Mullard £150

VALVES AND TRANSISTORS
Telephone enquiries for valves,
transistors, etc., retail H
trade and export 743

COLOMOR (ELECTRONICS) LTD
170 GOLDHAWK RD., LONDON W12
Open 9-12.30, 1.30-5.30 p.m.
Ciosed Saturdays.

Mixed Nuts, Bolts, Screws, Eyelets
Grommen ETC. 508 per |b +
GE & PACKING @ 30p*
Mlxod Rellnon mnlnly Erie make
mixed values. 500 @ £%, 260 @ cop.
100 @ 30p
Mixed Capacltors
500 @ £1-28, 250 @ T0p, 100 @ 40p
TOKO Coils Mixed
25 @ S0p or 3p each

Mixed Potentiometers 10 @ 7%p

Knobs @ 2p aach‘
Aerlal Colls MW & LW @ 3p each
with Ferrite rod (‘ 18p each

Car Radlo Push Button Switches

'@ 25p each
Push Button switches single @ 3p
Triples @ 8p, Fours @ 12p, SIxel

@ 18p

Pre Set Skel @ 1p each Tri
@ 1p each
RF & HT Choke @ 2p each

Car Radlo Transformers a; IOp each
VHF Dlode Tuners l:‘l each
Gang Condensers 25p each
Transistors AC 127, AC 128 AC 176,
MEOQ 413 All @ 8p each
Hdted Nos of AC 128, AC 176,
MEO 413

Electrolytic Capacltors 400 uf 16v,
50 1if 26v, 125 uf 16v, 320 mfd 6-4v,
220uf 25v, 400 uf 10v 10#' 16v, Iou.f

i @ 3p each
Poly. renc Capno 68 100 130, 1080,
lll Tol 30 VDC Worklnq. 100

Tol':}o i
10% Tol 30 VDC. 1300 2 % Tol 125
vDC all @ tp each

all Items marked with * 8%
all other items 12§ %

Potentiometers

Slide 100K Log, dual, IMO LIn single

@
Rotary unale 1MO loq, |00g(
470K @ 16p each
Doubles 100K Lin, 100K Log. 470K

K.K.S. TRADING COMPANY

DEPARTMENT R.C.38 OAKDENE, CHESHUNT, HERTS
EN8 9JA

Log, 20K Lin, 50K Log, 20K +80K

each
Lin,

18p each
above singles Doubles loms wlth
switches All devices top quamy aEy
Fuse Holdev Nylon, Bulb Holder Minimum order 75p.

Nylon, Drive spindie for indicators
Cord wheel 1} Dla all @ 2p each*

PLEASE NOTE ALL ITEMS SUBJECT TO VAT

PLUS POSTAGE & PACKING @ 28p per £1 Order, except Nuts & Bolts. MINIMUM

Wentworth Radio

1a Wentworth Court, Alston Road, Barnet
Telephone No. 01-440-0409

NEW AND GUARANTEED
CROSSHATCH & DOT GENERATORS
Mains operated in metal cabinet with signal injection at
T.V. aerial socket. Variable tuning over BAND 4 & 5.
ABSOLUTE BARGAIN AT £16-00 plus £2-00 post and

packing plus 8% V.A.T. Total £19-44
return service. Trage enquiries welcomed. C.W.0-
for complete lists, VAT to be added: 124 % Semi.

conductors; 8% Inteqratad Circults. Postage and packing: add 25p for all orders
under £1 -50; add extra for alrmall.

Transistor/Dlode Metal Mounting
Clip or Cooling Clip @ 1p each AC127 48 BC119  0-24 BF337 25 IN4AOO5  0-08
5 Pin DIn Socket, 2 PIn Aerlal Socket AC128 45 BC121 038 BFY50 ‘47 IN4OO8 0-85
@ 4p each ACI41K 0-38 BC125 O BFYS1  0-17 IN4143  0-05
PIauﬂc/WIrs|nd|catoanr@Ipeach‘ ACI75 -16 BC13s o010 BR100 <20 2N5296 932
FM Osciilator Coil/RF Coll AC179 630 BC139 0-2¢ BR101 ‘30 TAAS50 022
@ 2p each* AC187 047 BC142 0-25 BT106 095 TAA700 3-25
BIackPlastIcCableCllns ACI88K 0-28 BC143 0-22 BY126 0-18 TBAI20 0-00
“thishl | | | Ab 34 e i@ B $if Jemers
D142 0-45 . R 520Q 250
Varlous Size Tag Boards 5 @ 5p* ADI49 0-50 BCI4D 0-08 richl  BYX36-600  TBA530Q1-50
Black Plastic Feet 6@ 2p* :0161 g: gg:g ”1 T BZxe1ct :: ;n: Q250
Speaker Sockets 2 Pin h D162 o . clée- B, 2-30
e e e AFi28 020 BCITI 0% BCIST  BZX61c300'19 TBASTS 205
. . AF139 0-32 BCis2 01 £tfor12  BZX61c430-19 TBA750Q2:25
Plastic Coli Former @ 1p each AF130 ©0-68 BC208 01 BZX61c510-19 TBAB0O 0-95
Terminal Pins Electronics 100 ‘g, 10p AF239 0-38 BDX32 18 Mullard E1222 = TBASBI0 ¢85
S s n | || 5T SR SIS R OBIW MG tn e an
Slide switches Skel 1 . % o or . .
e switches Skeleton I,’”;’ ench BA145 016 BF180 -39 OA91  0-05 TBAMO 2-10
Din Socket for Philips Equipment S B R B OCION S 12 TE G001
Socket "@’; each BAX16 0-20 BF185 029 R2010B 1:80 TCA270SQ
ockets @ 3p each BC107 0-00 BFIg6 025 TIP29C 0-38 15
Cord For Hearing Alds OLD PINK BC102  0-09 BFigd 01 TIP30B 0-48 TCAG40 2-10
500 meter Coils @ &1 per Coll BC108C 0-1% BFigs o4 TIP30C ©0-48 TCAG50 2-10
5 83 B H TIPSIB 842 TCAS40 2:00
BC113 014 BFig9 o1
BC116A 0-17 BF241  0-% TIP32B  0-82 MC1349P 1-50
BC117 0-18 BF 0-33 TISS0 047 SNT6530P2-00
SPECIAL OFFER
NEW MULLARD ELC1043/05 U.H.F. TUNERS

ORDER £1. TERMS CASH WITH ORDER. REGRET MAIL QRDER ONLY

£3-

50
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Wire Wound Reslstors. Our selection of mixed values. 30 for £1-40. 100 for
Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply
voltage +24vt, With data and clrcult £2-30. .

Varicap Control Selector. 4 way 25K, £1-50. 8 way 145K, £2:00,

Mains Droppers. 10 mixed vaiuss £1:00.

Edgewise Level Meters, 200uA. Size 1* overall 80p.

15 Assorted Swliches. Micro, push button, stc. £1-90.

Tag Strips. 3 way to 7 way. 50 for £1-18.

Chrome Plastic Knobs. 3 Types 4 of sach with spring clip. £1-28.

Ferguson Stereogram Chassis. Model 3357, All transistor. Med/LW. FM.

3 watte per channsl S/M. WIith connection data. Less tuning scale. £18-00,

P/P free.

Ferguson Stereogram Chassle. MW, LW, FM. With tuning scale (545 watts

sine wave) 15 ohms £28:-23, P/P {rea.

Copper Clad Laminate, 8” x 7”~3 boards £1-00 + 8%,

Ferrlc Chioride. 11b 65p + 8%.

Crystals HCSU, (MHz) 12700; 12891-8; 9455-55; 9830-68; 9087:5; 9456-25;

52'%‘“7: 52-02500; 37-7825; 51 -56087; 52 03333; 0090 62; 0831-04; 0833-33, 50p

each,

Eiectrolytics. 32/32/32uF, 323v. 2”7 x 14" 38p; 80uF 150v 14" x 1” 20p; 2000uF 30v,

24 x 1 II&LEOOO#F 35w 3 x 1”7 30p; 470#F 100v 37 x 13" 25p ; 2000/20004F 26v 2“ x

13" 38p ; 700uF 200v sy'n T H 16/|B# 278v t4x1” 20p ; 4800/900/900uF 30v‘2g"x

134" 50p ; 2600uF 40v 3" x 13" ur; 4700F 28v 11" x}" 18p; J,OOD#FHV 37 x13” 40p ¢
F 450v 1t” x 17 30p; 8uF 18uF 450v 117 x‘i 30p; 1000uF 12v 137 x §” 15p;

8000.:F 50v 2"x13” Mp 3 150/200/200uF 300v 3” x 13" 50p ; 18/16/18uF 380v 2” x 1* 30p;

$0/80uF 800v 31" x ” 50p ; 400uF 40v 13" x §” 20p.

Try our parcel of small capacitors 20 mixed values £1-80 + post.

Minlature Prasets—Selection of various values 10 for €8p.

Coll Formers. 50 mixed. £1-28.

Silder Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 28K Lin, 25K Log:

10K/100K Log; 100K/100K Log; 80K Log, 3Sp each.

il:u;lnlum Chassis, 7§” x 5§” x 21” 68p. 10” x 73" x 2" 78p. 11” x 7{” x 24" 85p
Thorn TA/28. Slide synchroniser for 4 track reel to reel recorders, 8 pin DIN

socket models. £4-50,
:‘le.oilnglo Play Decks with Cue. Fitted stereo cartridge. P148 £11-00. pis3

Please add 30% P.P. Uniess stated free P/P, VAT 12{% to be added to
total order unless stated 8%. No goods despatched outside U.K.

SURPLECTRONICS

216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS.

amateur.

Learn how to become a radio-
amateur in contact with the whole
world. We give skilled preparation
for the G,P.O. licence.

WAA
- L]
Brechure, without obligstion to: WK126
BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL, =
P.0.Box 156, Jersey, Channel Islands, =
ADDRESS {Block caps plnn)l
-----J
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Ham re-born with
Record-breaking
Antenna!

The JOYSTICK VFA (Variable Frofiuom:y 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-G3IY@ 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, courtes
of the Joystick, a GC working all over G, Gi, GM
GW. The GC was coming in like a bomb and in
almost all cases woth sides of the SSB QSO’s were
logged @5., and this on Top Band in late afternoon!

ALREADY IN USE BY AMATEUR TRANSMITTING
AND SWLSTATIONS WORLD-WIDE AND IN GOVERN -

SSTER N 23040
3880

250 w.p.e.p. OR for the SWL.

SYSTEM

500 w.p.e.p. (improved ‘@’ on receive).
PARTRIDGE SUPER PAGKAGE
ARy LOTATION, Qompraing. the NEW

e etennra e £010°99

connecting cables. Deliv. Securicor {our risk).
ASSEMBLED IN SECONDS! OoR R.J(?O ON'.'Y
£184-50 incl. deliv,

SAVE £13-87!

IMPORTANT

All lines offered are correct at time of going to press and
prices include VAT and carriage. At present we are enjoying
occasional selling peaks when demand exceeds supply for
a day or two and we will be able to serve you the better
for a quick phone call when we can advise you on your
intending purchase and “pencil-in’’ your order, take your
card ber, etc. All irias or sales by post or telephone
receive the personal attention of George A. Partridge,
G3CED, inventor of the VFA.

Just telephone
your
" card number

P )
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SMALL ADS  |emesmme |

The prepaid rate for classified advertisementsis 17 1. Advertisements are accepted Subject
pence per word (minimum 12 words), box number | 1 mdiiens spering oo o curent
40p extra. Semi-display setting £14.00 per single | understanding that the Advertiser
column inch (2.5¢m). All cheques, postal orders warrants that the advertisement does not
etc., to be made payable to Practical Wireless and ;:“',',f,:,‘"";,,;".‘:.{“;‘."{..ﬂ"é'.’.'.'.‘f.'."c"é’é."é?
crossed “Lloyds Bank Ltd". Treasury notes should Advertising Practice.

always be sent registered post. Advertisements, [ 2. The publishers reserve the right to
together with remittance, should be sent to the ’;"2:.fh‘l,’uf,‘.'.""ZL’:‘L’"!J?"T?"C.’E:.’." the
Classified Advertisement Manager, Practical Publishers shall not be liable for clerical
Wireless, Room 2337, IPC Magazines Limited, | orprinters’ errors or their consaquences.
King’'s Reach Tower, Stamford St., London,

SE19LS. (Telephone 01-261 5846).

BRAND NEW COMPONENTS BY
30W TOUCH SWITCH KITS
5"%‘01}1_“ E%?gtro‘}y;lcsl olgl\f’dszi\g 50V' JS300K Contains Triac, IC, Diodes, Resiators,
s
7_5158- (50V—6p); 00—7Y ﬁgov— 1ok Switeh with N ‘REWIRING, TOUEH ore
8p), 220-8 (50v. 0p), 500—11p. (50V— Insulated plate for ON, another for OFF. Complete
185} d 1650/25v—1 ST e 'A'g(')"s%';%%rgdrommc bove b
NOTICE TO READERS bead-type tantalu 0 1/35V 0-22/ as above but
Whilst prices of goods shown in classified 35V, l;7/\">5V 35V *2/35V, 47/ :"‘\:1" |7:vln¥ 3’.‘,‘, Eﬁ“ﬁi‘?&l&&?ﬁf Hld'oonrl o
advertisements are correct at the time of 25V—11p 10/é5V ZZ/IéV 47/6V 100/ stairs and hall. Complete with Instructions—
closing for press, readers are advised to 3V—12p. Mylar Film 100V, 0- 001, ONLY £3-
check with the advertiser both prices and 0-002, 0 00! p, 0-01, 0O 62——312;) 300W LIGHT DIMMER KIT replaces conventional
availability of goods ?ef:re ordering from 0-04, t - 05—4 t]\é[u"ard C280 series Light smtch—:::scul. g
non-current issues of the magazine. minia ure po ves r vertical mountin,
E6 series 0-01—0-1—4p, 0-15 22_g White s;&n%%zﬂ:&wncuﬁ £1-26.
sp, 0.35, 0. 47—83 1 0—15p 1. 5-—-20p onad. 2xing
2—24p’ Mullard miniature ceramics cmos 0V 1O gerag spe
gsv 270 Eleﬁs_‘%l(')les lfB f.—47 pf.— Motorola | G3%¢ solntedl BC1se 11p°
3 . P . L late 4000 |oA TA 3,
Receivers and Components ceramlcs 0V E12 pserxes2 p22 pf.— 4001 :: ¢ Gz('g)-i-up‘)’ ::x: HE
OPplf léfi serie(;% ‘}5%01 f. —;70(}(()) pf— 4007 20p g"lutinn Kit z:n (put) 30p
A . olystyrene series pf.— 4011 20 1N4004  6p
Precision Polycarbonate Capacitors 1800 pf.—3p. 1200 pf.—10000 pf.—4p. bots f1o| Nesss 8 oin DIL “4: T
All High Stability—extremely Low Leakage Miniature Highstab carbon_ film re- 4015 1084 B
440V AC BANGE AL LI o sistors. L3W El2 series 5% (10% wis  s7g| RESISTORS dw s E12 220+
Value .l’)imcn- Prlc; Value(ul') +1% +2% ;tboA, over 1M{) 1”__10“9_1')' 1N4148—3p et 105’ —10M Mul 20°
(uh Lonlu%m)nc g:gé:oo:i_i ﬁsz ;g; glz 1N4002_58 1N4006—7 1N4007—8p. o “s: ;.oozufk Dlu 4oon to IMG ug,m
01uF %7 127 08p |0.68uF 2144 B4p b6p Postage 1 Y Pnces VAT inclusive. The 4049 57p| NEON wirs-ended 7p
0154F 27 127 80p | 1-0uF 21-56 9lp 80p C. R, Sup y , 127, Chesterfield Rd., 4301 20p| Choke 1} Amp 20p
0-22uF 33 16 86p | 1-5uF £1-74 2118  87p Sheffield Ferrite rod 1}” 1~ diameter 12p
025uF 33 18 92p |oupr  £1.98 £188  76p 4510 13%p Ly MAINS TRANSFORMERS
0-33uF 33 16 09p|3.3,F 4240 €160 90p 4516 1355 100mA 6-0-8Y 8p
8-:7;;3" gg }g :}ig 47uF 4382 21-88 £1-23 4566 155p! 12-0-12V M
BuF - 33 18 lgaur 2348 £2-32 8147 ———&—PE
ot Soe 1o $18|wF  maws 332 s20l VALVES Order Gty toimt 1178 PLUS 200 PaP. Mall
164F 608 254 8164 | LOUF 2714 2476 $2:88 T.K. ELECTRONICS
2.0uF  50-8 25-4 £1-95 | vouF 2968 £6-44 £3-90 Radio-TV Industrial Transmitting o Sl
TANTALUM BEAD CAPACITORS—Value avaiiable: 2200 Types. 1930 to 1975, many obsolete. List 106 Studiey Grange Road, London, W7 2LX
0-1, 222, 0-33, 0-47. 0-68, 1.0, 2-2‘., 3-3,264‘-,7.;2-%;;; nt &zﬁﬁ's’aﬂrg:ﬂ:ﬂﬁn Zg:t;: 'e'xpo.rt";ol;vlicsd
16V/28V 5V, 10-0uF at 16V/20V or & g fPH A ew oxXe .
e?v/{ov o:"lgv; 33-00;‘:1-‘ :t v ({r lov;r47-0uF at “;V or valves. Wholesaler's, E))lenlers etc., stocks DIODES IN9I4E 2p ea. £1-30/100, £10/
6V 100-0uF at 3V. All at 12p° each, 10 for £1-10°, 50 purchased. . 113&)0\9 ?% Zeners \-,’;:-sgv\ Sp ea 1.‘(:;(1)/12(())0,
for 45°, 100 for £9°. COX RADIO (SUSSEX) LTD., The Parade, ERT9 L0 D ea £4/ i

TRANSISTORS & 1.C.’s & p. Bale Electronics, ‘Nanock’

BC107/8/0  9p | SBC212/212L 12p | 2N3055 50p East Wittering, Sussex. West Wittering 2023 alton, Dumfrieshire.
*BC114 18p | *BC213/213L 11p | OU44/45 20p
*BC147/8/9 lop *BC214/214L 11p | 0C71/2 20p
Shotse 19 izp ;’1;1;159‘54//’5/’ é%p "11‘14“;?,5: ’Il.mi;lrlg;p COMMUNICA °\'. <,
BCL154/7/8/9 12p 2 P C B pin P TIONS RECEIVE - g
pcietim, Hp | b " A B | ules. Small superhet. circuit boards | | & YINTAGE RADIO o,
*BC184/184L 12p | 2N8702/4  11p 2150 g?;lrénfoﬁnlﬁog?g?&lfxgndl éulill:edngcl; &
POPULAR DIODES—1N914 6p, 8 for 45p, 18 for 90p . . T, N
INO16 Bp. 6 for 45p, 14 for 80p; 1844 Bp, 11 for 50p; Prod. Det. Excellent AM/CW/SSB, 1920 to 1950
26 for $1-00, 1N4148 Bp, 6 for 27p. }2 for 48p; 1N4001 results reported by delighted users.
Sip: 002 8p; 003 8ip; 004 7p; 005 74p; 006 Bp; 007a8ip From £11-50. SAFE details. PR Gol- Recelvers, valves, components, service data,
Loy g‘nl.lcsnvszlg‘gg Rg?'bggrt?ov%l“gvgulhv%ﬁ 4’v;t ledge Electronics, Millend, Stone- historical research, books, magazines, repairs
g"','.z.‘,,w'. 10V: LIV: 12V: 13V; 13:6V; 15V, 18V 18V house, Glos. and restorations. A complete service for the
T ooy . N N Saay Ifector and enthusiast of vintage radlo.
20V 22V; 24V; 27V; 30V 33V. Al at 7p each, 6 for 33, €O
(10 ‘ofb:”-‘ 50(]:0" %amobSPECML OFFER: 100 Zeners S.a.e. with enquirles and for monthly newsheet.
may be mixed) for £8-00.
RESISTORS—High stability, low noise carbon film 5% ZN7447 BCD-7 segment decoder driver 80p Gl eE cataloque,' E) (o8 it
W at 40°C, W at 70°C. E12 series only—from 2-2Q to DL707 common anode 7 seg. display £1-20 TUDOR REES (Vintage Services), 84, Broad
22M (). ALL at 1p* each. 8p* for 10 of any one value, ZNAII6E 34 digit DVM IC inc. data £5-90 Strest, Staple Hill, Bristol, BS16 5NL. Tel.
70p* for 100 of any ope value. BPECIAL PA.CK; 10 of ZN|040E 4 digit count/display IC £7-00 Bristol 565472.
each value 2:2Q2 to 2:2M Q (730 resistors) £5°. 1040E(R) Unmarked reject of above
?)%’5(7:?%:%%5\?97 lff?fgﬁgio'olébl‘\w‘;' 2‘;",‘;',’239;‘ counts/displays/resets, O.K. £3-00
BRIDGE RECTLFIRRS—24 amp: 200 40p. 3507 48p; ZN1034E Precision timer 50MS-2 wks £2-50 ELECTRONIC COMPONENTS. Stan-
600V 58p. ’ ! ZN425E 8 Bit D-A/A-D Converter £3-90 dard Jack Plugs 15p, 2 Pin Din plugs
SUBMINIATURE VERTICAL PRESETS—0-1W only: ZN424P Linear/gated/low noise amp. £1-00 10p, § Pin Din Plugs 1l6ép, 5 Pin-5Pin
Al at Bp* each; 50; 100; 220; 470; 680 ohm; 1k; 2k2; ZN423T precision |:26v ref. source £1:08 Din l.eads 90p, Stereo eadphones
SR (8 1 TTR PP CElsp 118 EHUB (EITY ZN4I4 Radio microcircuit £1-35 £2:75 I3A Pin_ plugs 20p. VAT
PLEASE ADD 20p POST AND PACKING ON ALL 7489 Fully functional 64 bit included. S. AE Lists. Callers wel-
ORDERS. EXPORT—ADD COST OF 8EA/AIRMAIL. read/write memory-speed failures £0-70 come, "I‘orbay Elgctronk:s Components,
Add 8% VAT to all items except those marked with © P & P 20p Data Sheets 10p each (Mail 185 Higher Union Street, Torquay,
which are 124 %. Order) GJD ELECTRONICS, 105, Devon.

8end 8.A.E. for additional stock lists.
‘Wholesale price lists avallable to bona fide companies.

MARCO TRADING (Dcpt P4),

Harper Fold Road, Radcliffe, Man-
chester M26 ORQ

The Old 8chool, Edstaston, Wem, 8hropshir 3
® Tel:; Whixell 404/'405 \8TD 604 578) Electrical
(RSP IHIR bt I ding JLILY HIGH QUALITY marked and tested
components from leading manufac- STYLI, CARTRIDGES & AUDIO LEADS
turers, extra large range, low prices. etc. For the best at keenest prices send

S.A.E. plus 10p for lists. (Refunded S.A.E. for free illustrated list to:

MULLARD COMPONENTS. Send s.a.e. with first order). E.C.S.A., 1 Croft Felstead Electronics (PW), Longley
for free list to P.M.S., Dept. PWZ P.O. Hills, Tame Bridge, Stokesley, Lane, Gatley, Cheadle, Cheshire. SK8
Box 6, Crawley, Sussex RHI10 6L Middlesbrough TS9 SNW. 4EE,
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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) 53885
We also have a large stock of Books & Magazines on Radio, TV, etc.

Free lists on request

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 7Sp EACH (Except colour) & CAR RADIOS
Please state it CIrcullt"n:l‘l'l':: it Service Sheet not

* PLEASE ENCLOSE LARGE S8.A.K
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.O.e please, original
returned If eervice aheets not avallable.)

PLEASE NOTE
Wae operete & *‘by return of post' service. Any
ctalms tor non-delivery should be mede within
T-daye of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (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,
50p and s.a.e. Catalogue 20p and S.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

. For Sale

DISCOLIGHTS. 3-channel soundlights
£17-50! Strobes £22! Full catalogue
from: Aarvak Electronics, 12a (P)
Bruce Grove, London N17 (01-808 8923).

CODAR CR70A Receiver. As delivered.
Unused. Cost £50. OFFERS? 39 Birches
Lane, Kenilworth 57376.

Wanted

WANTED—NEW VALVES, TRAN-
SISTORS., TOP PRICES, po ular types.
Kensington Supplies (é) 67 Kensing-
ton Street, Bradford 8, "Yorkshire.

“GLENN MILLER"

Collector requires recordings taken from BBC
Broadcasts during 1944-5 of the American Bund
of the AEF. under the headings:— ' AEF Band'’,

"Swln, Shift"", “Upton Hall*', “Johnny Desmond
Sings*', “stvlngu with WIncu" etc. condition
not lmpoﬂunt tape coples acceptable, good price
pald or wiil exchange trom my unique cotlection.

We can supply manuals for moet

SERVICE SHEETS — COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Playere and-Tape Recordere T8p.
Please send large Stamped Addressed Envelope.
of Cvoleouv Televislon Reclevers by return of post.

ITACHI BAIRD ULTIA INVIETA

o
B.R.C. PYE ICK(F)!:HIUPI ITT/ |}

Let us quote you. Please nnd a$ s

1| AND MANY MOR

Al-Go compvohomlvo T,V. repair manuale by J. M. Court, S.A. E. for detalls,

TECHNICAL INFORMATION SERVICE
10 DRYD!N CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

fora prompt reply.

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24¥ slug SAE
with orders, enquiries. el‘ray,
Brook Street Preston PR1 7

Educational

UNIVERSITY OF ST ANDREWS

PHYSICS AND ELECTRONICS

A new Joint Honours BSc Degree course In
Physics and Electronice (UCCA course no. 3350).
Scotland‘s oldest University offers the opportunity
to study thie | t! b ion of subject

Details from Physics Department, North
Haugh, 8t Andrews, Fife, KY14.98S.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,

Fileetwood FY78JZ

TELEVISION

TRAINING

12 MONTHS’ full-time course
in Radio & TV for beginners.
(6CE—or equivalent—in Maths.
and English).

26 WEEKS’ fuil-time course in
Mono & Colour TV. (Basic
electronics knowledge essential).
13 WEEKS' full-time course in
Colour TV. (Mono TV knowledge
essential).

These courses incorporate a
high percentage of practical
training.

Next session starts on Jan. 3rd.

Prospectus from : London
Electronics College, Depart-
ment B12, 20 Penywern Road,
London SW5 9SU. Tel. 01-373
8721,

A. Hibberd, 59, Waverley Road, by,
Warks. or phone :— day 76473, eve. 71088,

WE PAY £2 EACH (glus postage) for
clean copies of “Ra Servic-
ing” from 1960-61 edition on-
wards. Bells Television Services, 130
Kings Road, Harrogate, N. Yorkshire,
Tel: 0423 55885,
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Ladders

LADDERS. Varnished 2§1;ft !, extd.
£27.64. Carr, £1,90, Leaflet. Aluminjum
Ladders and Loft Stairways, Tel:
TELFORD 586644.

CIRCUIT DIAGRAMS/Service Sheets
from 1933 onwards. 25p each. Send list
of wants and S.AE. to: R.UIL 19
Reginald Road, Eastney, Portsmouth.

Situations Vacant

TEST
TECHNICIAN

To carry out all aspects of testing
on a wide range of electrical-
electron apparatus and compo-
nents used in the manufacture of
modern Xray equipment. General
testing experience is essential,
although not necessarily in this
particular field. Write in the first
instance to The Personnei Officer,
G.E.C. Medical Equipment Lim-
ited, 14 Progress Way, Waddon,
Croydon, Surrey. Telephone
01-688 7495.

Books and Publications

BOOKS FOR THE CONSTRUCTOR

PRACTICALELECTRONICPROJECTS
75p+10p P & P
PRACTICAL TEST EQUIPMENT
75p+10p P &P

SHORT WAVE RECEIVERS FOR
THE BEGINNER
60p+ 10p P & P
CALVERTON PUBLICATIONS LTD.

8 Redgates Court, Calverton, Notts.

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique Instruction manual showe step by
step how to rewind motors, working part or full
time, without previous experlence. Everything
you need to know easlly explained, including
where to obtaln materlais, how to get all ths work
you need, etc. A goldmine of information and
knowledge.

Only £3-99 pius 26p P&P.

Magnum Publicatlons Dept PW5

Brinksway Trading Estate, Brinksway,
Stockport 8K3 9BZ,

Overseas Distributors wanted.

715




Books and Publications
(continued)

THEORY AND PRACTICE OF
MODEL RADIO CONTROL
2nd edition with iatest circultry
Devslopment of proportional digital syetems
lalned. Gives 1 cal le8 of q

digital system tranemitter receiver / dacoder and
servo's,
22:29 plue 33p p.lp.cwo.
S.A E. for llste.
MODELG!

] LOWTHIR ORO‘VI ganron'ru. LERDS

Aerials

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureks - Manganin
Wires.

Enamelled - 8lik - Cotton = Tinned Coverings.
No minl charges or {
Trade and Export enquiries welcome,
S.A.E. Brings List,
P.O. BOX 30, LONDON, E4 IBW

H. M. ELECTRONICS

1732 FULWOOD ROAD, BROOMHILL,
SHEFFIELD $14, 3BD. ,

BEC CABINETS (illus’d)

METAL CASES f\
ORY TRANSFER LETTERING 3

Send 18p for leaflets (Refundable) "

Trade enquiries Inviled

LOW-COST 1.C. MOUNTING for any
size DIL package. 100 Soldercon
sockets 65p, 7 and 8 hole plastic
supports Sp/pair. Quantlty rateu. SAE
detalls and sample, Trial r

(P & P 10p/order), P.K.G. Electronics,
g)lglla( Lodge, Tansley, Derbyshire DE4

G2DYM SWL AERIALS

All serials custom built by G2DYM, Ex-
B.B.C. Transmitter and Aerial Engineer,

DIPOL S

i0, 13, 19, 20, 25, 31, 40, 49,
or SOm £10 uch Shlppln( or 160m £15 ea.
WIDEBAND

10-160m £15 all ¢/w 25m Bal-twin feeder
or with Anti-Colour TV QRM Braided
Scrnn-d Bal-twin 25m feeder £5 extra ea.
P. & P, £! per aerial, VAT 124% (Except
Expon) Design md Tochmcal Consultant
Service for your ‘difficult’” situation or
problems, details SAE plus 3 64p stamps.
LAMBDA ANTENNA STUD FARM,
WHITEBALL, WELLINGTON, SOMERSET

SATISFACTION GUARANTEED OR MONEY
BACK—NO ARGUMENTS

Miscellaneous

12 VOLT FLUORESCENTS

9 HIGRTING, ifear Tor
35/0 OFF Caravan, Boat, Tent,

Emergency Lighting etc.

RRP All lamps guaranteed

. for 12 months.
2 Ins 12 Ins
13 watt 8 8 watt
£4-90 £400

All lamps have On/Oft Switch, Wrong Polarlty
Protection Device and Diftuser.

AI| Cassettes in Plastic
€60 CASSETTES 329 se with Index and

€980 CASSETTES 45p Screwed Assembly.

—

All prices Include VAT, Add Postage 5p In £1.

Quantity Discounts. SALOP ELECTRONICS
8 23 WYLE COP

10 Unlts
50 Units 7% SHREWSBURY
100 Units 10% Tel. 53208

RADIO, learn from the beginning. 16
tha%.e Circuit Diagrams, Receivers
and ransmitters with notes, £1.00.

M. Allister, PO Box 78, Maiden-
head Berks SL6 5

GORSE'S
MAIN STOCKISTS FOR
GRUNDIG.
Satelllt 2000, 21 Wave Band Radlo, TK345 and
TK745 Stereo Tape Recorders, Radlos, Radlo/
Cassette Recorders, Cassette Recorders, Micro-

ghonn, etc., etc.
lease write, phone or call for full detalis and

prices,
l!-“ CHURCH 8T., 77 THE MALL
BLACK IUR , BURNLEY
Tel: 51682 Tel: 35229

RECHARGEABLE NICAD BATTERIES.
‘AA’ (HP7) £0-98, ‘Sub C' £1-16. ‘C’
(HP11) £1-92. ‘D’ (HP2) £2-59. ‘PP3¥
£4-48. Matching chargers resgectxvely
£4-48, £4-48, £4-98, £4-98, Al
prices include VAT. Please add 10%
POSt and package. S.A.E, for full price
ist plus 30p for information booklet
if required. Sandwell Plant Ltd.
Denholm Road, Sutton Coldfield, West
Midlands. 021-354 9764.
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pemm— MIN] ACCUMULATORS =
2 volt MULT!-USE
Sealed Lead Acld Re-
chargeable Celis.
;lx. .4 1-47 X 117

R or
"Add !IP P.&P.

Ih Fl-Ctud
GARFIELDS, 208 R‘o Lane, London,

TRANSMIT!

% Unique TRANSMITTER/RE-
CEIVER Kit, No licence examina-
tions or tests required to operate
this transistorised equipmant, Easy
to - build. Get transmitting, Send
£7:95 plus 20p post and packing.

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning 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.

{All prices include V,A.T.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
{Mail order U.K. only)

Or for more details, send 20p for lists

DO -IT - YOURSELF LOUDSPEAKERS
for hi-fi are our speciality. Full range
of components and accesscries in-
cluding chassis speakers, crossovers,
sound absorbent, grille fabrics etc.,
always available. We stock the
fabulous value Helme speaker Kits
complete with full and easy instruc-
tions, also Peerless and Wharfedale
kits. Just about the lowest' prices
anywhere! Send 8!3p stamp for bar.
gain list to: Audioscan, Dept PW-.1276,
4 Princes Square, Harrogate, North
Yorkshire.

Musical
Miracles!

by Dewtron ®

Build your own eyntheslser or musical effects
using some of the huge runge of DEWTRON
modules. Or, build fuzz or waa-wus at budget
prices uslng special kits.

Bend 20p for Catalogue from—

D.E.W. Ltd., 264 Ringwood Road, Ferndown,
Dorset BH22 AR,

COLCHESTER COMPONENTS SHOP.
Now open Sunday-Thursday 12-6 p.m.
J. Electronics, 11 Mersea Road,
Colchester6443

TREASURE TRACER

1 H_ I“ Metal Locator
Varnicap tuiming
Britain'e besl eelling metal
locator kit; 4,000 sold
@ Welghe only 220z. Fitted with
Faraday shleld.
Speaker and earphone operation
Knock$ dpwn to oni
Prebulit search coII
Thoroughly gro fes:
Ag seen on
You only need eoldering Iron,
scrawdriver, pllers and snips
Fl tor circult
tamped, addressed
or leaflet

Fuhlﬂlitl £i4 75 Buil &

nu BV ET-TEVAT  PostEl M | EV VAT

MIMNIKITS ELECTRONICS,
s CLEVELAND ROAD,
LOMDON, ET8 2AM (Mall ordar anly)

TRIED VLF YET?

EXPLORE 10-150 KHz with a VLF TUNER,
Listen to CW weather forecasts, time sig-
nals, DX beacons, etc. EASY to make, all
parts, printed circuit, case, etc., instruc-
tions, money back assurance, ONLY £9-70,
£11:20 airmail.
CAMBRIDGE KITS
45 (PM) Old School Lane, Milton,
Cambridge

PRINTED CIRCUITS
and HARDWARE

Readily available 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

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 5in x 3in, £1- 70 10in x
6in x 3in £2-42, 10in 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 £3-86. 7in x 7in x 5in £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, Foundry Lane, Halton, Lan-
caster LA2 6LT.
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Miscellaneous (continued)

BLACK ABS BOXES
Lid retained by 4 bright 4BA Screws and Brass
corner inserts.

B0 X 60 x 42mm. ASp
100 x 75 x 42mm. 40p
120 x 100 X 42mm. 45p

Add 8% VAT and P. & P.
Trade enquiries welcome.

Nortek Eng. Ltd.,

4ta, Marrowby Street, Famworth, Lancs.
Tel. Farnworth 72310

CHROMASONIC ELECTRONICS

From Denco Coils through TTL, C’Mos, Quartz Cr stals, Vero, DVM Chi Clock i
LED’s; LCD’s; Displays, Transformers, Boxes, 4 . Po Gock e

Transistors and Diodes.

I’s all in our BRAND NEW illustrated CATALOGUE. FREE with every copy are 36p worth

of vouchers.
Send 35p, inc. Free p & p to:

Dapt. | Chromasonic Electronics, 56, Fortis Green Road, London NI0 3HN.

Cases, Knobs and millions of R's and C’s,

HI-Fi STEREO
SPEAKER KITS

.1 The best value around!
4 Send for details
HELME AUDIO
i FRODUCTS LTD.
Dept. PW.
. SUMMERBRIDGE
HARROGATE YORKS

ENAMELLED COPPER WIRE

S.W.G. 1 1b reel § |b reel
10 to 19 £2.95 £1.60
20 to 29 £3-15 £1-80
30 to 34 £3.45 £1.90
35 to 40 £3.65 £2-W

All the above prices are inclusive of postage
and packing in U.K.

COPPER SUPPLIES
102 Parrswood Road, Withington,

WE MAKETHEM CHEAP

Take advantage of our ser-
vice batch production of all
Brasswork and Copper
Electrical connectors, along
with excellent Plastic
moulding facilities in New
Heatproof, Fireproof Resis-
tant materials. Let us quote
on samples or drawings by
return post.

Most large companies
use us

MANNINGS HYDROMAN
PRESS DIVISION

Bedford Road, Birkdale,
Southport, Merseyside.

SURPLUS ELECTRONICS Equipment,
great variety. S.AE, List. Tuo Yaw
Ermects, The Street, Kirby-Le-Soken,
ssex.

LOW COST — HIGH EFFICIENGY
AUDIO o< £20

- -

RANGE: 10Hz to 100kHz. OUTPUT: IV,
sine/sq. DISTORTION: less than 0-02%. 9V
battery. Also available in Kit form at £16.
Add 8%, VAT. P. & P. and ins. 75p.
Leaflet availabie, also F.M. Signal Generator,
Millivoltmeter, freq. meter, THD analyser,
P.S. Units. S.A.E. please for literature.

TELERADIO ELECTRONICS

325 Fore Street, London, N9 OPE
Tel. 01-807 3719

FOR A PROFESSIONAL FINISH to
your projects use our engraved front

panel service. S.A.E. for price list.

Manchester 20 Tel: 061-445 8753 Write to Box No. 134.

Computer parts for hobby,
experimental,educational
and professional use.

KB6: 56-station standard
Teletype layout

AS RECOMMENDED FOR
PRACTICAL WIRELESS
VIDEO-WRITER PROJECT

ASCll-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 +/—59%, |50mA; —12VDC 4 /—10% |0mA. Output
Logic Levels: Data Bits | through 7: Ov “O" -45V; 2-6V "I 5-25V. Fan
Out: One standard TTL load. Strobe: 2-6V ‘'|” 5-25V; Ov 0" -46V. Fan
Ouwut: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to
allow data to stabilise.

Price £35.00 plus £1-00 P&P + 8% VAT (Send £38-88)

ALSO AVAILABLE—SPECIAL LOW-COST KEYBOARD:
KB5: 3-bank alphanumeric Baudot-coded 36-station keyboard. TTL-compatible
strobed output.

a

Price £20 00 plus £1-30 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 5 x 7 dot matrix. Each character 0-4”high. Input

signal 6-bit data, clock, reset ,etc. Power supplies +5V, — {2V and +250V.

External repertoire A-Z, 0-9 + special symbols. Size 85 x 2§ x 13 approx.

Price: Ex-equipment £49-50, brand new £60-00 plus £2 P&P plus 8% VAT.

| == —
ELECTRONIC BROKERS LTD
49/53 Pancras Road

LondonNW12QB
Tel:01-837 7781
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TRANSI:TORS » | BF1SE* % | mesusz %0 | Tisee B B
AC107° 18 | BC140* 34 | BF173* 25 | MPUI31* 38 TIse 3 | ansone 3
AGHT 35 | BCUz: 24 0C25* 59 FRES
Cl43* 24
ACi2: 18| BCur 7
8!BCl48 7
:::QIS.CARDIFF ROAD, WATFORD HERTS, ENGLAND ACize: 15 | BC1D 9
o C153 99
L ORDER, CALLERS WELCOME. Tel. Watford 37774 ﬁgm: K38 | BC154 20
ALL DEVICES BRAND NEW, FULL SPEC. AND FULL 142° 20 | BCIST 10
By LS R O e RETURN OF POST. TERMS OF BUSINESS: | ACI2K" 38 | BCIsE 12
R CHEQUE/P O 5 OR BANKERS DRAFT WITH ORDER. GOVERNMENT | Aciage ISTHECTSOIgRIS
R K Tt SNeTITUTIONS OFFICIAL ORDERS ACCEPTED. | ASISll 18 | BC1eer 32
;gsg:;ug;&r&swrgﬁm;{swucoms. Pa b ADD 25p% TO atL | ASEY 12 18&1%7 12
-00. RSEAS ORD A
L LT S ORDERS POSTAGE AT COST, ASYis 28 | BEisse 14
E rt ord VAT. App! Qg;g ;i 28170 I
xport orders no . Applicable to U.K. Custom ly. o
VAT stated otherwise, all prices are exclusive of VAT..;“I:::sz nl:l':l"l ACY21 29 | BC172 11
to devices marked *. To the rest add 12§ %. ACY22 16 | BC177° 16
ems. It pays to visit us. We are situated behind Watford ACy28 21 | BC178" 16
rest Underground,Br. Rail Station: Wattord High Street. | ACY3? 78 | BC179% 18
Open Monday to Saturday. Ample Free Car Parking space avaliable. ﬁg;:g :: ggggL :g
POLYESTER CAPACITORS : Axlal lead type. (Values are In uf).
400V: 0-001, 0-0015, 00022, 0-0033 Sp; 0-0047, 0-0068 .o-ou?. 0-018, 0-022 8p; 2333- :: At
4‘3-‘:3\;3.:&497.3-1068035;04.0415. 0-22, 10p; 0-33, 0-47, 18p; 0-68 b ‘AD149® 46 | BC184 14
: 0-039, 0-15, 0-22, 0-33 6p; 0-47 10p; 0:68 15p; 1-0 18p; 1-5 20p; 2- 4 - 1 2
DUBILIER: 1000V :0-01, 14p; 0-022, 15p; 0-047.16p;0-1,'1’lp;044'lp432p?z‘p".’up P Bioe- 22
POLYESTER RADIAL LEAD (Values In uf). 250V : FEED TH AFitae 20 | BRI 33
0-01, 0-015, 0-022, 0-027 5p; 0-033, 0-047, 0-068, 01 6p; 0-15 Tp; CAPACITORS AE13:ge20 BEasL 13
0-22, 0-33 p; 0-47 10p; 0-68 14p: 1:0 19p; 1-5 34p; 2-2 28p. 1000pF/350Y 8p | AFi1Se 23 |BC2:13 11
ELECTROLYTIC CAPACITORS: Axial lead type (Values are in uF a7 [[BG21 SIS
250V : 1004F, 40 V20, 6p; 63V:0:47,1:0,15,22 2533, 4‘-‘7.)6-3,3.1 3 SE%}:L 1
“100° 12p; 1000, 50p; 50V : 1-0,'6p; 50, 10p; 220, 10p; 30 | 5c3078 15
; 80, 100, 160, 8p; 220, 13p; 640, 21p 30 | BEG328 18
200, 34p; 3300, 39p; 4700, 47p; 16V : 10, 40, 47, 68, 100, 125, 220, 6p: | 30 | gt 30
700, 46p: 10V: 4, 100, Bp; 540, 10p; 1000, 14p; TAG-END TYPE: 30 | gcasie 40
: ‘2300, 94p; 50V: 2000, 72p; 40V : 10000 145p; 4000 70 33 | BGasz® 30
70 | BCssoC 15
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) | AEIS0: 70 | BGYEL &3
95V 0-14F, 0-22, 033, 0-47, 0-68, 1.0, | Carbon Track. 0-25W Log & 08W | AFEL 43 BCyass 80 u
2°2uF, 33, 47, 6-8. 25V : 1.5, 10. 20V : Linear values AF185% 80 | gRytne g9 34
2 S  SE PN 0B | IKQAZKQ(LIN. ONLY) Singlegang 24p | ATIST 48 | BCyssr 204 0]
33,8V 4TuF. 3V 1 100UF.  11p each. | SKQ-2MO single gang 24p | AFZI0° 38 | BEyser ‘18 a2
5K(1-2MQ single gang D/P switch 45p | AFZ11 138 | gRyq. g 38
MYLAR FILM CAPACITORS SKO-2MQ dual gang storeo S50 | ASyser 38 | BEYI: 20 3
100V : 0001, 0002, 0-005, 0-01sF  5p | SLIDER POTENTIOMETERS AZYH. 3 | BCyme 18 98
0-015, 0-02, 0-04, 0-05, 0-0561F tp 0-25W log and linear values 860mm ASyso 17 | BCY78* 20 60
0-14F, 0-15, 0-2 50V : 0-47uF T SK-500KQ single gang 48p | ASZ21* 220 BD115® 52 | MJ491® 1680 | TIP33A® 95 | 2N2217° 40 40317* 38
10K 0 -500KQ Dual gang 80p A BD121* 98 | MJ2955° 125 | TIP33B°112 | 2N2218A* 40326° 40
CERAMIC CAPACITORS: 50V 50K Lin 150mm WS 150 £3:% | BCIOT ¢ | BD12ge 85 | MUE3A0O" 45 | TIPSIC*120 gy | 40327 a8
Range: 0-5pF to 10,000pF 3p | PRESET POTENTIOMETERS BC108° BDf24s 75 | MJESTO: 68 | TIP3s 110 | aN2p20As26 | 0T 0
0-01o, 0-022uf. 0-033uf, 0-047ut 4p | 0-1W 500-2-2M Mini. Vert. & Horiz. p | BCtosB? 12 BO13(+ 36 | MJESTIs 80 | TIPSASTIS | oNzaziaezt {40400 79
0-25W 1000-3-3M0 Horiz. | | B | BCI08B: 12 | BDi3a+ 38 | MJES20" 85 | TIP4B® 140 | oNazoo: 2 40360° 40
TETFER Trimmer (Jackson) 10pF. 58p. -25W 2000 —4-7MQ Vert. } areer g, 109% AR v mjggg],’;,}: TIP35® 219 | 2N2303- 250 | 403017 40
JACKSONS VARIABLE CAPS. RESISTORS-Erle make 5% carbon BCI09B” 12 | 51 39 | MUE0SS62 Tip33Ce770 | oNaias 36 lodtie 220
Dlelectric Dial Drive 4103 Miniature High Stabillty, Low Noise | gC113 18 BD137 42 | MPF102 34 | TIP38A°346 | 2N24gas 30 | 404127 42
100/300pF 95p | 6:1/36:1 463p NGE_ Val. 1-99 100+ BC114 18 BD138 47 | MPF103 34 | TIP41A°® 66 | 2N2646* 41 | 40430 120
500pF 105p | 0-1-365pF 4980 | osw o2n4 TmEse 155 1p | Beie qe | BOI 54 | MPEio4 40 | TIPAIBS 73 | 2Nzeoss 20 40476 170
DILEMIN 00 2 365pF 2035 | 0-5W 2204 7ME12 2p 150 | BGug s | BD1D & MPF105 40 | TIP42A® 78 | 2N2004A 24 | 40494 93
300pF/500pF 165p | 00 208/176 270p | 1W  2:20-10M E12 3p 2p BC117 20 | BD142 53 MPF106 50 | TIP42B° 82 | 2N2006® 18 | 40495 84
4832/2K 2 speed| ., .. with slow | 2% Metal Film 100-tM Q sp BD145° 5% MPF107 50 | TIP2955* 65 | 2N2007° 290 | 40603* 58
Drive Unit complate| motion drive 290p | “HEAT BCi18 15 [ BDY17* 195 | MPSA0S 24 | TIP3055% 50 | 2N2007A°22 | 406387 110
with knobs and C804-8pF; 10: 15; 20: DENCO COILS BC119 25 | BDY6D* 95 | MPSA06 24 | TIS43 27 | 2N2926G 40673 8§
coupling 322p 25; 50pF  135p | SINKS® Duai Purpose 'DP’ | BC135 13 | BDY61* 115 | MPSAS6 24 | TIS44 27 | 2N29280 ‘:
Drum 54mm 309 100, 150pF 195p | TO%2 % Rng.1-5 B,Y,R,W 76p | BC136 15 | BF115° 22 | MPSA70 26 | TIS46 40 | 2N2926R & Patched
i Drve L antpF T 3920 { To8 . 67B Y.R 88p | BC137 15 | BFtsd* 22 | MPSUO260 ) TiS48 37 ! 2N2e26Y 8 Son
4511/DAF 107p | 00-3x25pF 3P | 190 | 3SR TTL 74% S T D e
. tuning E 55
gi’;ﬂﬁ:ﬁons-mv CRYSTALS 1088  22p|RnO.1SB. Y. R W I 0 e 38 74154 150} 4017AE 95 I;;:EAR'C'%., '»1813?35 323::
B 4
2-7pF; 4-15pF; 6-25pF: | MMz a23p | TO3 20| poa valve Base 23p | 1401 14[7475 36 74150 I |4v1BAE 86 | 703C 14 pin 2Tp | MC1312PQ 175p
8.30pF | 20p |1 6MHz 395p | TORE  22p | RDT2 30 17402 16| 7478 38| 74157 95 4019AE 48 710 a1p | MCl4s8P* 71p
MINIATURE TYPE: |3 2768 360p | Insulation Kit| RFC 5 chokes  84p | 7403 16| 7480 50 | 74159 225 | 4020AE 105 741 14 pin  32p | MC1496 p
2-5-6pF; 3-10pF; Holder HC6U 18p | Mica plus REG 7019mH)  90p | 7404 20 | 7481 114 | 74160 118 | 4001 AE 105 741C 22p | MC1710CG  T9p
3.30pF; 10-40pF _ 22p %,BusThgs tor | iFT13/14/15/16/17 79p | 7405 227482 8274161 116 | ;oopp T47C Top | MFC4000B  73p
S oonF: GonF i 88pF 30p | P C BOARDS | pOUT Q86 of | 1FT 18/3-6 0r 465 %0p 7406 44 | 7483 95 | 74162 118 E 95| 748C 33p | MFCe040°  T9p
e P P L PW P asticTnsSp | TOCH 80p | 7407 44| 7484 5] 74163 116 4023AE 18| 8038CC*  335p | MK50253* 550
$erEPRESS|0N v?/’ rojects | gjjicon MW 5FR 72p | 7408 26 | 7485 125 | 74164 121 | 4024 AE 66 | AY-1-0212 550p | MM2112N 450:
e now supply | Grease 120p ! MW/LW 5FR 94p | 7409 26 | 7486 36 | 74165 120 | 4025AE 17 | AY-1-5051 120p NE350 160p
3-40pF: 8-80pF _ 22p|these etched | EARPHONES o SO 7410 15| 7489 390 | 74166 181 | qoo6AE AY-5-1224° 349 | NESISA 210D
?86—1233':? 50-200pF 31p | boards  at  the | Magnetic DIL SOCKETS* 7411 25 17490 43 ] 74167 382 .00 nF pes AY.1:e7216195: E555° 41p
SILVER WiCA 3P | Readers PCB ser- | 2-5mm ~ 18p|ow srofileWire Tz TR 53| Teie aeo | doceaE 8 | Av-s-s00 etop [ NEODST NP
T i . oxas, I '
R LY vice prices | 3smm % Wrap  on | 7414 Ta{7483 40| 7ai73 175 | 4020AE 108 casoris | NERE 33D
3-3,4.7, 6-8, 10, 12, 18, * Costy_Plepin 12p| T 3s|maes a5|7iire 73| smooac se | CASHT 10| nesome  3mp
23 s s g0 | S=DEC FUSES SPin 1P g |17 37495 T 74175 90| 40asAE 130 N 720 | NEsgsAe  17Sp
85, 100, 120, 150, 200, | £1-98 only. 20mm 4|16 pin 14p .. B0 [7e0 167496 82| 74178 120 | i0aiAE 184 | C Aoz 1450 | Neseer  130p
R i 125 40|24 bin 30p 7420 29 | 7497 262 | 74177 118 | (000 CA3023  145p | NESeTVe 182
8p each. | Ferrite Rods 17 Malns  5p]28 pin 45p 7422 24 | 74100 135 | 74180 106 AE 99 [ CA3026A* 90D | ROM2513  T50p
1000, 22000F 11p each. | 3" x 25" 1op | Al Surge Tp 7423 30 | 74104 48 [ 74181 209 | 4042AE 85 | CA3035  132p | SG 255p
o Jop | Holders™ |SOLDERCON PINS: up %0 ;ﬂgg 487412 85 |4MGAE 97} CANSs 137D | SLALAA  Zoo
for PW projects  8sp | * 240 | Erciosed _2op|'07 509 1000 400p | 7427 36| 76100 8 | 74105 145 | soesaE 140 Chswds  53o|SNrers  12%
7428 48 | 14110 54 | 741 J 4 5
PW RHYTHM GENERATOR T 8171 78| Tai00 a4 | 40seAE 127 CASHE 2150 | S e 14eb
; PW PROJECTS 7432 28 | 74116 198 [ 74191 165 | 4047TAE 88 22”30873 i>0 SN70s 1::3
g Easibuild Organ, Music Box, | a3 481741 8| :‘;;g:: :: CAsal  190p | SN78033  225p
- ‘: # General Coverage Receiver, (7438 33| 74120 105} 74184 120 | 4054 A CA0SIENN1 990 SNZS}‘S gggp
. - Transistor Tester, Ch Dol 7440 1774121 34 ) 74105 98 183 | CA3000AQ 375p 4
ster, roma 7441 7474122 80 4055AE 134 | GA3123E | 180p | TAASS0B  3¢p
chaser, now available. Send | 7442 7474123 T3 74196 118 | J056AE 134 | CA3130°  T8p | TAAceia 3%
SAE plus 10p per fist. 7443 130 | 74125 @9 [ 74197 1181 4060AE 112 | LM3ooH  170p TaAwe" 233
g I E e e AR G| ANl
' i IR “10AE 55 | moos 'O 1aen | TADIS 1708
Bulld this PW Author approved, Easy build Low cost Rhythm | 147 82|741% 718 CMOSH# |4011aE 20 [ (mate 158 | TBAI20S  80p
Generator. We arc he sole suppliers of the complete Kit ncluding | T 11 e st AL 13 [ omeag | wsmo  etp | TRRSISS 3E3D
e Case, predrliled printed front Panel LTl 141420315 ek b
. and the three RE- {002 ERY GMss 170p | TBAB4IB 228
DESIGNED Fibre-glass P.C. B i 75t 17 [ 74143 314 | doosaE s [ $02RE B0 | LMnat 32 b
,C. Boards. Prices including VAT. |7 2AE 20 1 g
Complete Kit £39-95 (p. & 9 . 17483 17| 74144 314 400TAE 17 LM3900 s4p | TBABOO 90,
. & p. and insur, £1-00). Repdy Bullt £49:95 | 7454 1774145 20 | 4000AE 58 ASLONERISS 5
+ £1-00. Semiconductor kit £12-75. Set of th Pg £49.95 | %0 17 = 1070AE 46 | sriac ves | UDEN. (5op e
M252A A ree boards £5-80. 74147 278 . 52AA*  650p | TBAB20 80p
N A eu(mC 7470 32 [7ar4s ae0 | OTAE 18 | SHSAE 140 | Masy - 7s0p | TRASZ0S Iwp
kend AE for complete Ilst. (Demonstration on at our shop) 7472 28| 74180 128 | 4013AE 55 | 4520AE 130 Vi e U T
op). Ll Bl 5 80p | TCA270SQ 350p
4018AE 99 | 4528AE 140 | MC1303L  148p | ZN4t4 105p
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ALUM.BOXES | SPEAKERS [ KNOBS* fit ” shaft with grub screws, j
WATFORD ELECTRONICS FIXIR b0 03w | 2CPL K2 (push i) & K8 dor sliders) JACHIRLUGS SOCKETS
; 235414 sop 0 0 K1 Black or White painter type Screened |Plasti
axdxiy” 2724”85 | K2 Siim silvered aluminium chrome b:?;c A Mot
:ngnp 5op 2-5; 37 s58p Ke 'Bllacr ;?"ut‘edSSM“a:jltop with 2:5mm 10p to | 8p break
. q ] x53x1F” 65 ne Indlcator 33mm diam. 3
(Continued from opposite side) 4!2:!2'*' sop | 640 2:5” 85p &;%IAlkuf?ov%but 25|mm diam, Mé'ﬁ's :;: ::: 133 coq"lunCts
5x4x2” 82p " ack fluted metal top and skirt STEREQO 2 .
iz a7p | 4947 120 i S2librated 0-10- STmm dia. te) D ! &b z2p
DIODES *BRIDGE SCR's* 71512’;’ 96p 40 Tx3}” 125p 2 as K5, Dolntev.on skirt DIN Plugs S5
A 8x6x3 118p K7 Black, knuried, tapered. Metal
AAZIS 15p | RECTIFIERS | Thyristors 10x7x3”  138p 8’{2 5\{}/ top & skirt. Callb. 0-10, 30mm 2 pin Loudspeak
SIEJ:X‘J ?sp (plastic case) | 1AS0V  38p | 10x4§x3” 110p 7" x 47 175p | kg Black or silvered for siider pot 3,4, 5(180° & 240%) 12p 8p
p|1A50v  21p | 1AT00V  42p | 12x5x3" 117, 16Q 5\
BYiZe 12 a0y 2 40] (| /a200 R0 ) 2X6RaL 150p | 154" yesp|"® §?Jl355$‘ﬁ.’l‘n'"l‘§£"e, ‘i e ome | GE-AXIAL (¥V) 4 1op
00 ] -] ind 16'5 x 12mm dlam.
BY127 12, 3 PHONO 5p (Single)
S GplIAW E\INGV g Conmen LaD BOARDS | kigar e i pmed 1045 7 | oS o | 2BONY
8212 ‘gp 2A50N, 3p|3A100V 43| glass sided sided S.R.B.P. | KII Aluminium (Top Hat) xnuﬁiﬂ Metal screencd {20k Soplilirle)
P [ 2A100V  4dp | 3A200V 6 edd :
OATO 8p | 2A200v ts: SA400V 1103 g:gz ‘t‘i;p 1;3;7 7iona§ kAot:iy nnh 18:5mm skirt. Knotched | BANANA 4mm 9% 10p
8A79 120 | 2a400v  sép | 3A600V  99p B B B (EEIR 2mm 15p 15p
A81 10p | 2A600V  68p | 5A400V 105p
OA85  12p [ 4AT00V  65p | 7A400V 125p ZEH',T'Z',C c»gsLomoS(E)' 1ib bag | PANEL METERS® Full scale LAMP HOLDERS AND LAMPS®
OAS0 6p | 4Ad00v 79p | C106D  55p ydrous 85p + 30p p. & p. | 58x 46 x 35mm req. 14" hole E
OA91  6p |6AB0OV 120p | TIC4¢  25p 0-50uA " 0-100mA souA-0-soua | £FS HOLDER Dome shaped. Red,
OA85 8p | 6AT00V  73p | TIC4s  45p | DALO ETCH RESIST 0-1004A  0-500mA  1004A-0-1004A ue, Green, Yellow 4
0A200 9p | 6A%00V  86p | 2Ndats  191p PEN* + spare tip 75p | 0-500uA 0-1 Am 500,40 A~0-500u A LES BULBS 6v and 12v n
BY122 54 O-1mA 0-50V DC £3:25 each MES HOLDERS Ch R
QA202 8p P . P 0-5mA 0-300V AC Chrome cover, Red or
PL&004  Bp [ BYI6¢  S6p ;Svo\‘/:sm VEROBOARD®Piteh 15 |otoma  rsw ' AC  EDGEWISE Amber, Jewelled top 50p
IN914 4 P N . y P 89 x 32 x 70mm o
IN918 5o éﬁ;‘:ggﬁ-sav A VB L TR o e Phen e g oy, Gy r:gNB:Lasa > oot .
IN4001/2%  5p | 400mwW ry 6AS00V 175p t s 1] 9p 9p | Price £3-05 each. Price £4-14 Mains, Sealed wlth Resistor,
IN2003* 6, ¢ P | 8A400v 160p | 25 x 5 43p 39p 24p | 108 x 825 x 38mm 60 Sq. Top. Red or Grn. Round Top Red 24p
p 13w 17 H " req. mm panel hole
IN600S/5* 6p | —————P.| 10AS00V 195p | 30 x 3" 43p  40p | 0-504A: 0-1004A; 0-5001A Neon with leads, 95V AC (No resistor) 9p
15A400V 260p [ 33 x p p p
INeoos/T* 7p m:hﬁ",’fnp 15A500V 2855 2i X117 1340  107p  73p | DUAL VU METERS (15004 approx) u 8 | SWITCHES® ' SLIDE 250V :
3A/100V* “p MVAM2 135p | 40430 99p 3! x 17 173p  143p 95p TOGGLE: 2A, 250V | 1A DP p
3A/400V* 20: BBIOSB _30p | 40669 95p | & X 174 D'igzp - uzs'n TRANSFORMERS* (Mains Prim.220-240V) g;%; :gn 1285 ?l? 7 1]
mini
3A/600V* 27p | Noise Diode { DIAC* Spot face cutter 52: 6-0-6V  100mA  90p 18-0-18V 1A 275p+ | 4 polechunoeoversip }oolelﬁ wa 19:
3A/1000V*30p | Z54 105p 1 ST2 25p | Pin insertion tool 72p | 9:0-8V  75mA  85p  30.0.30V 1A 295p+ | SUB-MIN TOGGLE | PUSH BUTTON
:g:g':g\‘; :88'"2 ‘:;D 6-0-6V 1:5A 240p+ | SP changeover 48p Ssrlnu loaded
OPTO ELECTRONICS* VOLTAGE REGULATORS® 012 0-12V 150mA 140p 9-0-8V 2A 270p+ | SE3T onjoft M| SEST onjofl - S8p
LEDS + Clip j DL728  180p | 723 DIL45p; 723 T0553p; MCT78121A 12V 135p | 0-6 0-6V 280mA 150p Prim. 120/240V, Sec | DPDT Ce!ngre oft u: OPDT (6:/1?:“ up
TiL209 Red14p| DL747  180p | TBA625B 95p MCT815 1A 15V 140p | 0-120-12V 0-5A 198p+ 20y @ 2-6A & 12V | reimrs can oo - 2y 0%
02" Red 18p| XAN345 -3” | T03 Metal Can Type ETBN24 1A 24V~ 140p | 15-0-18V 0-5A 200p+ @ 3a 160p4 | SWITCHES® PUSH BUTTON:
Yellow,Green, | Green 140p | 1A 5V 170p TDA1412}A 12Y 135p | 24-0-24V 0-5A 188p+ P+ | Miniature Non Locking
Amber’  21p| -6"Green 190p | 1A 12V 170p , 9-0-9V 1A 245p+ '-T“2 "f('nl Drlver Push to Make 18p Push to Break 23p
OCP 70  40p| MAN3610 240p | 1A 15V 1g0p Variable Type 0-120-12V 1A 245p4 0K, Sec. 54 ROCKER (white): 10A 250V
OCP 71 85p| MAN3640 240p | 1A 18V 210p LM325 15V 240p | 15-0-15V 1A 245p+ 1577 P | SP changeaver centre off 25p
ORP 12 68p| minitron LM309K 145p LM226N 12V 240p | 30-24-20-15-12-01A o O/B P1l- | ROCKER: (black) on/off 10A 250V 20p
ORP 61  50p| 3015F = 220p | LM323K 625p  {M327 - Multi tappings 325p+ 12K, Sec. 3201 34p E
3015 0p M32TN +5 —12  260p | 30.04.20.15.12.0 MOT Min. O/P Pri ROCKER: lllumlnaled (whl(e)
aNsTTT S| Tiinn 1300 [ MYRS, 190 [ M317K 20W 154 2A muititap  Msp+ 1-3K. Sec. 80 4zp | Lighis when on. e
DL704 5p | TIL112  130p P +1:2Vto 37V 350p : . P | ROTARY: (ADJUSTABLESTOP)1 nole/
DL707 15p | TiL114  140p | 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 32p
DL727 180p) TIL117  140p | MCT7805 1A 5V 13! 1.2V 7 20 marked +, above our normal postal charge.) | ROTARY: Malns 250V AC , 4 Amp 28p
7 1 50+ to 37V 320p
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Head Office and Warehouse - Retail Shop
| 44A WESTBOURNE GROVE I R s RVI ES ! 85 TOTTENHAM COURT ROAD
: L} LONDON Wi

LONDON W2 5SF . Plgyot gty

Tel: T27 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open alt day Saturday

POWER TRANSISTORS FULLY GUARANTEED

0C24 0-60.. ..ASZ15 0-80

0C25 0-50.. ..ASZ16 0-80

0C26 0-40.. ..ASZ17 0-80 VALVES

Qees B oo oelErdl) 0-80 OA2 0-45] 6AS5  0-65|19AQ5 0 75| EC8  0-735| EF92  0-75|PC86  0-65| PL519 1.5

0c29 0-60.. ..BD131 0-40 | 555  0.s5|6aS6 030 |30A5  o0-70|ECe8  0-75| EFST  0-70| PCBS  0-65| Pyst  0-45

e o ool 050 | oge  gus|sasic foofmcis  do0iECH  2R|EER, DRIECSN 0%|bve o

. q 45| 6 . 1 . - -35 0-45

23?‘;0 g?g gg:gg ggg oD3 0-45) 6AV6  0-50 | 30F5 1-00 ) ECC82 0-38) EF184  0-40| PCC85 0-45 S}',%i 822
00 og 1B3GT 0.55] GAWSBA 0-75 | 30FL2  0-80§ ECC83 0-38| EFL200 0:-75] PCC88 065 Pyso0  1-10
AD149 0-45.. ..BD136 0-32 | 1L4 0-32} 6AUS  0-40 | 30FL12  4-10} ECC84  0-35{ EL4 0-80 | PCCBY  0-55| PYS00  0-55
AD161 0-38 BD137 0-32 1R4 0-50 | BBA6 0-38 { 30FL14 0:90| ECC85 0-45| ELBY 0-60 | PCF80  0-40 { PYS01 0-55
oo od 1R5 0-55 | 6BE6  0-45 | 20P12  1-00| ECC86 1-25(EL82  0-60[pCFa2 0-40|Ty2i 630
ADie 0. .BDZR  0S0|it  emime SR |NEH, PRIESE DHIER o) 14| DS 1R
ADZ11 1-25.. ..BU208 2-00 < ) d 5 § PCF86 0'65| YUABCS0 0-50

1T4 0-40) 6BNS  0-80 | 30PL34 4-10| ECF80  0-45| EL86 050
ADZ12 1-25.. ..2N3055 0-60 | 3a4  0.60|6BN8  0-65]30PLis 9-10| ECF82  0-45| ELS  0-70 cie b d RERPR L
WEORIEE o) BT niom emlam Ghiew R ow

. 0-70 | 35A -80 - . )

HIGH GAIN DARLINGTON PAIRS |3y,  ogsojecd  0do|3585  0-70| ECF801 0-75| ELSZI 320 D oefluBEse 8

Plustic Slead coso encapsuated DAR. | Hler 138|380 18|36 inlemm niam LR|pedr )R i3

LINGTON pair. Typical current galn 30,000. | 2vo2y g 55| 6F6GC  0-80 | 35W4  0-60 | ECHBI  0-50 | EMBO  0-55 $CL82 0-40| UCC8S 0-50

Max. collector voltage Vcao 40V. Max. SZABGT 0-55 BEKéT 0-70 5025 3-35 58:23 g-ss Ev&g& ggo Pgtgf g;‘o’ b’gm‘; ]

= 6AB4 050 | 6KS! 0-80 | 50C5 -70 -50 -50
collector current 400mA. lIcgo =10nA. BACT  0-60) 644 03913987 o073} ECLBo o-60|EMss  o-ao|PCLES 0804 uCHsr  0-50
BC516-PNP £0-80. SAFIA 0-70 | 6J56T  0-55 ssé‘2 018 Egtg; 07 EVEs 100 ;gtggg ol 3&83 24
- . 6AGS 0-35 1] 0-35 | 80 +BS -4 i
BEHTNPNIE0;50; 6AGT  0-60 | 6SLTGT 0-55 | 807 0-65| ECL83  1-15] EY51 0-45| PDS00  1-70 | UFd1 075
M SH|EEET LR |Bh ()t elon ffiRm eBIUG ol
SILICON STUDMOUNTED POWER | 8a%  083(32007 033 ' 5 o 30 : }
6AKS  0-45| 12AU7 0-38 | EACO1 060 | ECL86  0-55| EY87 0-50 | PL82 0-50 | UF85 [
el S i w A GHIEAY sdioE %R 8 snpE IRAR IR
{ ‘30 . . . 03 ; L4 0-70
1000 p.i.v. at 20A forward cumrent, reverse | gams  0-65)128A6 050 | EBCAT  0-Ts|ERi 0750 EZE 030 pLgs  o0-70] UL 0-50
polarity (.. Stud Anode). sANE ©|iBEr oelesch omiEmo  pezs ohimim pRIWE Oy
. ; -60 | : - -85 0 82 0-60
SPECIAL OFFER £0-55 each. 6AQ5  0-50 F 12x4 o-s0 | EBF89  0-40 | EF86 0-40l KTes  4-301PLS0S  9-30iUY8S 050
HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add 20p In £ for postage and
packing. Our new Catalogue 1976/1977 is now available. 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 including handling charges.

\, Brochure, without obligation to:
QQ BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, g
Q* P.0. Box 156, Jersey, Channel Islands. B
- NAME :
ADDRESS Block caps please '
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SUPERSOUND 13 HI-Fl MONO
AMPLIFIER

A superb solid state audio ampli-
fler. Brand new components
throughout. 5 silicon tran-
sistors plus 2 power output
transistors in push-pull.
Full wave rectification.
Qutput approx. 13
watts r.m.s, into 8
ohma., Frequency re-
sponse 12Hz 30KHz +
3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble cut controls. Suitable
for 8-15 obm speakers. Input for
ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3” high x 6 wide x 7}” deep. AC
200/250V. PRICE £13-75. P. & P. £1-00.

DE LUXE STEREO AMPLIFIER
f. f : 200240 v,

Uasing
heavy duty
fully {sola-
tea  mains
transform -
er with full
wave rectl-
fication
giving ade-

q uate
smoothing with negligible hum.
Valve line up:- 2 x ECL86 Trlode Pentodes. 1 »x EZBO
as rectifier. Two dual potentlometers 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 chassis.
Input sensitivity js approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), Inte 3 ohm
apeakers. Full negative teedback in a caretully calculated
elrcult, allows high volume levels to be used with negliglble
dlstortion. Bupplied complete with knobs, chassis size
117w x 4”d. Overall height including valves 5”. Ready
built & tested to a high standard. £12:40. P. & P. £1-30.

HARVERSONIC STEREO 44

v — A solid state
ARTE) g "

e
stereo anip-
i _.ﬂd lifler chassis,

" | with an out-
& 3 put of 3-4
e watty per
channel into

8 ohm speak-

ers. Using the latest high technology integrated circuit
amplifiers with built in short term thermal overload
protection. All components including rectifier smoothing
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel size approx. 94" x 23”7 X 1 max.
depth. Bupplied brand new & tested, with knobs, brushed
anodised aluminium 2 way escutcheon (to allow the
amplifier to be mounted horizontally or vertically) at
only £7-50 plus 50p P & P. Mains transformer with an
output of 17v afc at 500m/a can be supplied at £1-60+
40p P & P it required. Full connection details suppli

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
&Pp. 54 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 0-5-10-15-20-25-30-35-40-60y.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3In. long x 3§in. wide x 3In. deep.
Price 22-90 P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. £1-50. 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. £2-35. P. & P. 90p.
Pri. 200/240V Bec. 23V at 1-5anip, 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-
puts giving 6v. and 74v. and 9v. and 12v. at 1 amp
on load.

Fitted insulated output terminals and pilot lanp
indicator. Hammer finish metal case overall size
67 x 34” x 23”. Ready built and tested Price £5:75
P. & P. 85p.

STEREO-DECODER

BIZE 2” x 3” x §” ready built. Pre- |«
aligned and tested. Sens. 20-560 mV

for 9-16V neg. earth operation. Can |E

B

&
be fitted to almost any FM VHF radio B
or tuner. Stereo beacon light can be E:
fitted it required. Full detafls and N
fnstructlons (incluslve of hints and |! %
tlps) supplied. £5-82 plus 20p. P. & P. @ gy
Btereo beacon light if required 40p o of
extra. T
QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound malns transformer, ECCA3, EL84,
and rectifier. Beparate Bass, Treble and Volume controlas.
Complete with output transtormer matched for 8 ohimn
speaker. Bize 7in. wide x 3In. deep x 6in. high. Ready
bullt and tested. PRICE $6-20, P. &4 P. 90p.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £7-36, P. & P. £1.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
low introductory price!

Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noise IF stages. Automatic frequency controi to
“lock-on™ station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
indicator. Nominal cutput of tuner 100m¥V. Approximate
slze 124" wide x 8” deep by 28” high. Supplled ready
butlt, fully tested and fully guaranteed. A/C Maine
200/240V (not available In kit form).

SPECIAL OFFER £22'50 + £1-40 p. & p.
SPECIAL OFFERS

Mullard LP1159 R.F.-L.F. Double Tuned Amplifier
Module for nominat 470 KHz. 8lze approx. 24” x 13" x
$” 7:8 Volt + earth. Brand new pre-aligned. Full speci-
fication and connection details supplied. £225, P. & P. 12p

Pye VHF/FM Tuner Head
coverlng 88-108 M/liz. 10-7
M/Hz 1.F. output. 7-8 Volt+
earth. supplied pre-aligned,
with fall eclrcuit diagram.
Connection details supplied.
Beautifully made with
preclsion-geared FM gang
and 323Pf + 323Pf A.M.
Tuning gang only £3-15 +
P.& P 35p.

PRECISION MADE

Push Button Switch bank. B Buttons giving 18 8/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p ¢/o.
Overall slze 57 x 2}” x 1”. Supplied complete with
chrome finished switch buttons. £ for 21-8¢ + 20p P & P.

HI-FI LOUDSPEAKER SYSTEM MK 11

Beaurtitully made, simulated teak finish enclosure
with attractive slatted front. Bize 163" high x 104"
wilde x 97 deep (approx.). Fitted with E.M.I.
Ceramic Magnet 13” x 87 bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohan, 8 Ohn or 16 Ohm Impedance (atate which).

OUR PRICE £12.00 cach carr. £1-9.

Cabinet Available SBeparately £7-25, Carr. £1-40.
Alse avallabie in 8 ohms with EMI 13”7 x 8” bass
speazer with parasitic tweeter £10-25, Carr. £1°90.

LOUDSPEAEKER BARGAINS
6iln. 3 chun $1-45, P. & P. 35p. 7 x 4in. 30hm 41-69,P. & P
48p. 18 x 6in. 3 or 15 ohm 2950, P. & P. 75p. E.M.I.
8 x 5in. 3 ohm with high flux magnet 28-08, P. & P. 50p.
E.M.I. tweeter. Approx. 34”. Available 3 or 8 or 15 ochms,
£2-:00 + 25p, P. & P.

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

8lze 111”7 x 14H#” x 14" deep. Weight 180z. Power
handling 20W r.m.s. (40W peak). Impedance 8 chm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc.. and used with or without
baffle. 8end 8.A.E. for full details.

Only £8:40 each + p. & p. (one 75p, two 90p).

Now 2lso available B”. — 8 ohm 10 watts, r.m.s. 20
watt peak 40 Hz-20,000 Hz. Overall depth 1”. ldeal for
Hi-Fior for use in cars £5:10 + p. & p. (e 35p, two 65p).

SPECIAL LI NES OFFERED SUBJECT TO

STOCK AVAILABILITY
Hi-Fidelity stereo cassette tape deck transport mechan-
isms a8 uged in Hi-Fi Music Centres. Eiectronically
speed controlled motor, belt-driven flywheel capstan,
three iligit re-settable counter. Record/Play pre-amps,
Bias aecillator. Record/Play and erase heads ete. Power
supply r:quired 12V D.C. Circuit diagram, etc. supplied,
These units are brand new, but untested and are only
offered to the more advanced constructor enthusiast.
PRICE £16-87 + £1-25 P. & P.

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

New but very slightly marked ‘GLENBURN’ BSR
autowatic record changer decks fitted with cueing lever,
lightweight arm and ceramic Hi-Fi stereojcompatible
cartridge. Can be used for automatic or manual play.
PRICE £9-56 + £1-20 P. & P.

Latesr model GARRARD 6300 auto/manual changer
de-luxe with cueing lever, bias compensator, counter-
balanced low resonance arm and fitted with ACOS 104
diamoend ceramic stereo cartridge. PRICE ONLY £14-50
+ £150 P. & P.

Limited number of the latest BSR C141R1 auto/manual
changer de-luxe. Lightweight tubular arm cueing lever,
bias compensator. PRICE £12-60 + £1.40 P. & P.

Alro similar but without cueing lever or bias compensator.
ONLY £11.00 + £1-40 P. & P.

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really frst-class Hi-Fi Stereo Amplifier Kit. Uses 14
translstors including 8:licon Transistors In the first five
atages on each channel resulting in even lower noise
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Buitable for use
with Ceramic or Crystal cartridges. Very simple to
ruoditv to guit magnetic cartridge—instructions included.
Output stage for any speakera from 8 to 15 ohma. Compact
design, all parts supplied Inciuding drilled metalwork
high quality ready drilled printed circuit board with
component Identification clearly marked, smart brushed
anodised aluminlum front panel with matching knobs,
wire, aolder, nuts, bolts—no extras to buy. 8imple atep
by step Instructions enable any constructor to bulld an
amplifier to be proud of. Brief specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response +3dB 12-30,000 Hz Bensitivity:

over maln amp. Power requirements 35v. at 1-0 amp.
Overall Bize 127w. x 8”d. x 2}"h.

Fully detailed 7 page coustruction manual and parts
list tree with kit or send 256p plus large 8.A.E.

AMPLIFIER KIT aa 99 213-560 P. & P. 65p
(Magnetic input components 33p extra)

POWER PACK KIT .. 248 P. & P. 85p
CABINET 2485 P. & P. 85p

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

Fuil after sales service
Also available ready built and tested £29-25. P. & P. £1.

3-VALVE AUDIO
AMPLIFIER HA34 MK II

Designed for HI-Fi reproduc-
tion of records. A.C. Malna
operation. Ready bullt on
plated heavy gauge metal
chassls, slze 7§"w. x 4”d. x
42”h. Incorporates ECCS88,
EL84, EZB0 valves. Heavy
duty, double wound mains
transformer and output tra
former matched for 8 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative teedback line. Qutput 4} watts. Front
panei can be detached and leads extended for remots
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £7:80. P. & P. £1-00.

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

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s In push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputa for mike and
gram allow recorda
and announcements
to follow each other.
Fully shrouded section wound ocutput transformer to
match 3-15 () speaker and 2 independent volume controls,
and separate bass and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC8S,
EF86 and EZ80 rectifier. S8imple instructlon bookiet
25p + BAE (Free with parts)’ All parts sold separately.
ONLY 21125 P. & P. £1'35. Also avallable ready bulld
and tested 216-20 P. & P. £1'35.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipwment. $-18v.
battery or from H.T. iline 200/300v. Frequency
response 16Hz—25KHz. Gain 26dB. Solid encap-
sulation size 13” x 1}” x 3”. Brand new complete
with instructions. Price £1-60 P.& P. 15p.

[ Prices include VAT at Current Rate J

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

Al pricas and specifications correct
at time ol press and subject to

slteration without notice,

HARVERSON SURPLUS CO. LTD.

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

w minules from South Wimbledon Tube Stat

A fe ion.
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE:P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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components: hundreds of different capacitors;
resistors; transistors; |.C’s; diodes; wires and
cables; discothegue equipment; organ components;
musical effects units; microphones; turntables;
cartridges; styli; test equipment; boxes and
instrument cases; knobs, plugs and sockets;

audio leads; switches; loudspeakers; books; tools —
AND MANY MANY MORE.

——

Our bi-monthly newsletter keeps you up to date with latest
guaranteed prices — our latest special offers (they save you
pounds) ~ details of new projects and new lines. Send 30p
for the next sixissues (5p discount voucher with each copy).

NTRPLIN

ELECTRONIC SUPPRLIES
P.O.BOX 3, RAYLEIGH, ESSEX SS6 BLR

Shop: 284, London Road, Westcliff-on-Sea, Essex
(Closed on Monday) Telephane: Southend (0702) 44101
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