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ALL MAIL GRDER BY
RETURN.C.0.D.SERVICE
WELGOME

All mail order and enquiries to 270 Acton Lane, Ghiswick, London W4 5DG

C.T.ELEGTRONIGS

Tel: 01-994 6275

V.A.T.

Unless otherwise stated all prices are
exclusive of Please check
whether the goods you are ordering
are 28% or 8%, Carriage orders under
£5 please add 33p. Order over £10
post free in U.K. only. This to be at
our discretion.

SEMICONDUCTORS | Trze
! TIP30B
AAZi2  25p - BC214 14p, 1S100 15p TIP31B
AC107  35p | BC214L  15p ; 1S103 15p | TIP32B
AC125 25p | BC23s  15p | MJ3do  5ep ; TIP33B
AC126 25p | BC239  1Gp, MdJdst  95p | TIP34B
AC127  25p: BC300  30p , MJ2sol £1-25 TIP35B
AC128  25p - BC30 30p | MJ2001 £1-95 : TIP36B
AC176  25p BCao2  30p | MJE340 50p ' TiP41B
ACi87 27p ! BC303  35p | MJE370 T75p  TiP42B
AC188  27p | BCY31  38p. MJEST!  90p TIP29C
ACY17 25p | BCY32 95p MJEs20 65p  TIP30C
ACYi8 25p | BCY33  60p . MJ2055 £1-20 | TIPSIC
ACY1s 25p ' BCY34 65p ' MJE3055 7sp @ 11P32C
ACY20 25p | BCYas  65p | MMI613 45p + TIP33C
ACY21 25p | BCY39  95p \ MM1712  60p | TIP34C
AD140  80p | BCYSS £1-50, MPFo2  45p | TIP35C
AD142  60p | BCYT! 20p | MPF103 | TIP38C
AD16t  45p | BCY?T  20p } (2N5457) 35p , TiP41
AD162 45p | BCY72  20p | MPF104 § TiP42C
AF114  25p ' BD121  75p ' (2N5458) 35p | TIS50
AF115  25p ' BD123  85p MPF10 | ZTX107
AF116  25p BD124 70p (2N5459) 40p ZTX300
AFi17  25p BD131  40p | OA47 10p | ZTX500
AFi18  50p . BD132  50p | OAT0 10p | ZTX501
AF124  30p , BD135  50p « OAT7S 10p | ZTX504
AF239  60p ! BD135  50p  QAB1 10p ' ZTX531
BA102 36p ’ BDi3g 75p | OA90 10p  ZT X550
BA1i2  50p BD140 &7p | OAO1  10p | iNes9
BA14  16p ' BD153  80p | OA200  10p | INo14
BA155 16p ' BD156  8op | OA202  10p . INS16
BA156  15p | BDY17 | OA210  35p IN4QOt
BCt107 13p | BDY18 OA211 35p  IN4002
BC108  12p ; BDY19 OoC16 900 | IN4003
BC109  14p | BDY20 octg 85p | IN4004
BC10gc  16p | BF152 | 9c22 55p | IN4005
BC113  13p | BF166 0C26 65p : IN400B
BCi14  13p| BE178 | 0Ces 6o | IN40OT
BC115  15p | BF180 | 0C35 60p | IN4148
BCi16  15p | BFi94 | OC36  65p | 2696
BCi17  20p | BF195 Caz 40P | 2N697
BC118  15p | BF196 | OC44 20p | 2N698
BC11g  30p | BF197 QC45 25p . 2N706
BC143  25p | BF200 i QcT70 15p * 2N706A
BC147 12p | BF224 ' QCcT 12p . 2N708
BC148  12p | BF244J ocr2 20p * 2N929
BC149  12p ' BF245 OC75  25p | 2N930
BCi49c 14p ' BF259 OC76  25p 2N1132
BC157  14p | BFX28 Qcr7 400 | 9N1302
BC158  14p | BFX34 0ocst 25p  2N1303
BC159  15p , BFX85 0cs3 25p | ON1304
BCi167  14p | BEX88 oCss 25p | 2N1305
BC168  14p | BFX88 , OCi3a  30p | 2N1306
BC169  14p | BFY10 | OC170  25p | 2N1307
BC169c 15p | BFY44 . Oct7i 30D { 2N1i308
BCi72  13p | BFY50 0C200  60p 2N1309
BC182  12p | BFY5! 60p | 2N1613
BCi82L 12p | BFY52 5p | 2N1711
BC183  12p | BFY53 45p | 2N1890
BC183L 12p BFY9 55p | 2N2146
BC184  12p BSVes  TIP31A  57p | 2N2i47
BC184L izp BSWS3 TIP32A 69D . 2N2160
BC185  35p , BSW68 ' TIP33A £1-00  2N2217
BCi86  27p . BSX19 TIP34A £1-40 ' 2N221§
BC212  12p ; BSX20 . TIP35A £3-20 | 2N2219
BC212l. 14p , BSX21 TIP36A £3:50 2N2222
BC213 2p , BY127 ‘TiP41A  18p | 2N2222A
BC213L  12p ' BY164 p | TIP42A  85p ' 2N2306

QTY. DISCOUNTS: 12+ 10%: 25+ 15%; 100+20%

TTi (full stocks available)

Miniature Aerospace Synchros'’,
Servo's, Stepping Motors by Muir-
head, Rank, etc.

Muirhead Type D885-BC Synvhron-
ous Receiver £10-00
Servo Motor Type 11 M10 A6 £10-60
{Both in sealed containers)+8% VAT
AEG Telefunken High Performance
Osciiioscope Tube, Type D14/131
125mm x 107mm face + accessories
£§?-ou each + 8% VAT. Data avails
able.

550-4mm Plug
552-4mm Termi

560-3mm Plug

PRICE + 8% VAT
Standard Choice of Coiours

551-dmm Sacket

561-3mm Socket
562-Spade Terminal

553-4mm Stackable Socket Plug
554-4mm In Line Socket

54p  2N2369A  50p S.C.R.s TRIACS
60p | 2N2477  30p § CRS1/05 40p | TXL228B 8A 400V
65p | 2N2646 5 CRS1/10 s6p 85p
T7p | 2N2846 £1-50 § (03 SC40D £1-40
£1-06 2N4304  25p 1/20 60 | 5C40E £1-65
£1:62 ' 2N2905  30p § ERS1/40 65p | SC45D £1-70
Zhigme mmlocm  welso s
50 5 5 .
78p 2N2926  13p g:gg;;g ::p SC50E :
95p | ON3053  25p P 1 DIaC
68p 2N3055 s0p | CRS3/40 90p
720 2N3232 £1-35 § CRS7/400 £1-00} LINEAR I
80p | 2N3525 £1-10 § CRS16/100 85p LM304 Neg Voltage
£1-0¢ | oN3553 £1-40 | crsigooo 9op | Reg £1-80
£1-20 | aN3Bas  30p | Spoisin ol LM305K 5V. 1A.
£1:80 | 2N3702  12p / Voltage Reg.
825 3&‘2333 :gp gg:g ::p LM723C 2-37V,
: p P -37V.
90p | 2N3705  12p ¥ 40669 90p | 150mA
£1-°00 2N3706  12p § Tic44 asp Voltage Reg,
40p ' 2N3707  12p > 5p
15p  2N3708  14p § 2N4add £1-80 | mecao00 250mWy
bHA 2:2709 51“‘3 AOERR e TBA8dOg 5 watt "
16p  2N3771 £1-5 a
zos 2N3772 £1-60 BRIDGE 9spn
50p . 2N3792 £1-80 RECTIFIERS 709C Op Amp .
30p ' ZN3Te4 30m f woz 1A 200V 3sp |, DILITO 450
Zgg ‘ 552238 22',} BY164 1-4A 200V b L‘}.ro’g‘g" 250
57p Hi
8p | 2N3823  70p 747C Dual Op
A Bl P W
8p | 2N390 D p Amp
9p | 2N3905  25p L. 75p
sp 2N3008 23p § ZENER DIODES | ZNdt4 Radio L.C.
10p 2N4014  80p § BZY88 Series £1-25
12p ' 2N4036  62p 400mw | TAD100 Radio I.C.
14p 2N4037 44p 3-3V-33V, 5% 1ip inc, Filter £1-9¢
16p 2N4058  1dp § 1-5W range  25p | CA3014 £1-5!
7p 2N4050  14p | 10W range  45p | CA3018 £1-00
30 BNaogi 125 LED GA%s  Eido
D! .E.D. y
e | gt
120 DNicés  san | pipsom 2p | S35 £1-80
ln Nes  Gan B MazoaR  20p | ERSTRe £g0
P
22p ' 2N4282  27p CA3090Q  £4-85
20p - 2N4238 30D L.B.R. MC1303L  £2-20
250, 2Na2so  25p § ORP! T0p glcmoPEQ £2-80
30p 2N4291 32 N76660
300 5Ndso2 4sp | NESS5 Timer 75p TBA120  85p
ggp ' gmgﬁ £13-§0 'Lroa VO\;.TAGE REGULATORS
o o f LO0S 5V 650mA
30p | 2N4903 £1-30 F 1036 12V 600mA
30p | 2N491s  80p § L037 15V 450mA £1:60 ea.
30p | 2N5068 £1-30
30p ' 2N6191 p §| VEROBOARD
30p ' 2N5102 £1-20 -1 0-15
30p ' 2N5194 £1-10 § 24 x 33 32p 23p
60p . 2N5195 £1-40 [ 25 x5 35p 35p
15p , onso4s  45p [ 3% x 3% 35p 35p
ggl’ | 9N5296 55p f 33 x5 40p 41p
D' DN5208  EOp § 17 x2% £1-05 79
N L aa 4=
250 oNsaso 4o § PIN INS. TOOL 728 120
20p oNs5485  55p § SP.F. CUTTER 52p 52p
25p  2N5490  55p § 100 PINS SS 30p 30p
70p  oNsS555  65p § 100 PINS DS 30p 30p
| 2N5777  dop | 500 PINS SS £1-55 £1-55
500 PINS DS £1:55 £1-55
BNC PLUGS at 35p each
0 h UHF (N} PLUGS at 50p each.
103 Zggh Industrial, tR‘F A M‘xlltary,l Multiway tc;
. numerous to list, also a iarge stock ¢
el 200 each ¥ Multiway Cable fo suit.
8p each Allthe above are new in original packets.
18p cauh § Please add 8% VAT P & P 30p.
Topcach ¥ POTENTIOMETERS
10p each Linear or Log Single Double
25p each Rotary Pots 20p 45p
26p each Rotary Switched 3@p .

581-Phono Line Piug
582-Phono Line Socket

* % SPECIAL OFFERS % x

"MULTICORE CABLE. 20 way 7/0076 + Screen at 70p
per vard+postage by weight.
REXINE COVERED ALUMINIUM CASES WITH
SCREWS and FEET
RBt 6”7 x44"x13” £1-05 RB4 117 x6”x3” £1-85
RB2 8" x5 x2" £1-20 RB5 117 x 74" x 33" £2-35
RB3 9”7 x 5" x 24" £1-35 + 8% VAT

DIN CONNECTORS
Plugs: 3 pin. 4 pin, 5 pin, 180°, 5 pin 240°, 6 pin, 7 pin an
speaker plugs. All at one price 18p eacl

d
h

Chassis Sockets: to fitabove (please state which) 15p each

Free Sockets: 3 pin, 5 pin, 180° and speaker plugs + 25%
VAT

p eacl

h

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All
values in stock. 30p each. Discoun’( on quantity.

KOKUSAiI MECHANICAL FILTER. 455 Kc/S, 6 Kc/S
overall. ideal for A.M. £5 each INC VAT. Postage 33p each.
CCLVERN LTD. Ten turn Pot Type CLR 2402/9S.
5KQ at£1-50 each + 8% V.

1-5KQ at £1-58 each + 8% VAT

gﬂ}ﬁRON 11 PIN RELAY 240V A.C. 3P c/o 75p each+
SLEEVING 2000 pieces approx. size ¥
+33p P&P+VAT 8%

“x 2mm. Price 50p

4 SPECIAL OFFERS %%

MINIATURE MAINS TRANSFORMER.
PRI 240V, SEC. 12V. 100Ma Manuf Hinchley
Size. 36 x 45 x 40mm. F.C. 5
Price 1-65p. 100 60p ea. 1 000 50[’ ea. 10,000
40p ea. 8% VAT,
MINIATURE MAINS TRANSFORMER.
Primary 115/240v Sec. 18v/250 Ma at 80p ea.
VAT & postage 33p, 8% VAT,
MULLARD POT CORE T\'PE FX2241 at
50p ea. + 33p p.p. 8% VAT.
24V D.C. SOLENOID by MAGNETIC
DEVICES 60p each. 2% long x § x fin, +
8% VAT
240V. A.C. SOLENO!D. Reversible opera-
tl:n; twin coil. Size approx. 2% x 14 x 13in.
pe
30 unmarked OC71 transistors Bp
A MILLION PLUS METAL OXIDES
always in stock.
TR4/TR5 at 3p each TR6 at 4p each TRSE at
7p each Manufacturers. Phone for quantity
discounts.
Please state voitage required.
50 GE Diode O A47 equivalent. £1-00
8uF 600V WKG PAPER CAPACITORS,
ideal for Strobe Constructors £1-56 each
+ 8% VAT + 33p post.
Many other values of PAPER CAPACI-
TORS in stock. Phone for details.
PLESSEY AIRSPACED CAPACITORS
to suit %in. spindie:
100pF Two Gang at 55p + 25% VAT
500pF Two Gang at 75p + 25% VAT

MULLARD TUBULAR CERAMIC UHF
TRIMMERS (PROFESSIONAL)

3

Type 092 0-8-2-2p
801 0-8-2- 2p } Price 10p ea.
991 0-5-1-3p

QUANTITY DISCOUNTS PLEASE TELE-
PHONE

1000pF Feedthrough capacitor Sp ea.
Miniature tubuiar P.C. trimmers

3-5-13pF

6-30pF 10p ea.

Wire wounds from 1 watt-100 watts. Please
phone for prices, etc.

Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal TO18,
efc. 30 for £1-00 + 8% VAT.

W. WOUND POTS 1 Q-100K Q at 30p each
Colvern or Reliance styles + 25% VAT
VERO EDGE CONNECTOR 24 way 1"
pitch 30p each + 8% VAT. All the other
sizes in stock.

SIEMENS VARLEY RELAY 4P C/O
700 Q) 24V 50p each.

PLESSEY RELAY 2 P C/O 6V operation
40p each.

MODERN DISC CERAMICS £1-0¢ a
hundred, £8:00 a thousand + 26% VAT.
Phone or write for list.

ACCESSORIES

DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes (TO3 or
TO66) 4p.

METAL BOXES
ALUMINIUM BOXES IDEAL FOR VERO-
BOARD WITH BASE & P.K. SCREWS

AB7 21" Long 53" Wide 1i” High 60p
ABB 4”7 4”7 14 €0p
AB9 4 23 13 60p
AB10 47 517 117 60p
AB11 4" 24" 27 60p
AB12 3" 2”7 17 50p
AB13 8” 4” 27 71p
AB14 7 5” 24" 90p
AB15 8” [ 3 £1-15
AB16 10” 7 3” £1-32
AB17 107 44 3” £1-10
AB18 127 5”7 3” £1-32
AB19 127 8” 3”7 £1-80
ALUMINIUM BOXES WITH SLOPING

TOP PANEL—IDEAL FOR PRE-AMPE,

ETC., USING SLIDER CONTROLS

AB20 8” Long 9” Wide 34" High at back £2-73
2” High at front 6” Slope to front
With P.K. Screws

AB21 As above but 10” long £2-2¢

AB22 As above but 127 long £2-60

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday.
We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining

a particular component.

C.0.D. service welcome. All mail order by return. Official orders welcome to Government establishments,

Education Authorities, etc.

01-994-6275
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PRACTICAL

WIRELESS

'S PREMIER - mm‘ ms 'ms no-ﬂ«munsw mmm mm mmaxms:eaﬂsm%m 5

Lionel E. Howes, G3AYA .

7. 935 NEWS ...
Eric Dowdeswell, G4AR -

ASSISTANT EDITOR

‘< ART EDITOR

PRODUCTION & NEWS EDITOR

Colin Riches

TECHNICAL SUB-EDITOR
Bill Tuli

TECHNICAL ARTIST
Alan Martin

. SECRETARIAL Jill Austin

ADVERTS MANAGER
01-634 4293

CLASSIFIED ADVERTS
01-634 4301

. Published by IPC Magazines Ltd.,
Fleetway House,
London EC4A 4AD,

Peter Metalli

Roy Smith "

Colin R. Brown

Farringdon Street,
Tel. 01-634 4444 .-

‘@ NEWS & COMMENT

NEWS ... NEWS...

941 HOTLINES on recent developments—Ginsberg
{ 954 LETTERS—a word. from some of our readers
.- 959 NEXT MONTH IN PRACTICAL WIRELESS
'~ 964 KINDLY NOTE—notes on published articles

976 PRODUCTION LINES—news on products of interest—
Colin Riches .

“979 ON THE AIR

979 Broadcast Bands, MW—Charles Molloy

980 Amateur Bands—Eric Dowdeswell, G4AR

981 Broadcast Bands, SW—Derek Bell

982 TELEVISION—what's in our sister magazine this month?

@ CONSTRUCTIONAL

936 GENERAL COVERAGE RECEIVER, Part 2—F. G. Rayer,
G30GR

945 UPDATING PW's HOME TELEPHONE EXCHANGE—
G. M. Rossetti

960 TUNER CASSETTE—Stephen Mukaloff

. 968 CMOS CRYSTAL CALIBRATOR—M. E. Theaker, B.Sc.

Binders (£1-90) and indexes 30p (inc.

VAT) can be supplied by the Binders
Dept at Carlton House, 66-68 Great
Queen Street, London, WC2 5DD.

BACK NUMBERS
We regret that we are unable to supply

back numbers of Practical Wireless. "
Readers are recommended to enquire "

at a public library to see copies. Re-
quests for specific back numbers of
Practical Wireless and Television can
be published in our CQ Column.

@® OTHER FEATURES
934 READERS PCB SERVICE

949 RADIO BREAK-THROUGH, Part 2—H. Leeming, G3iLL, _
FSERT,T. Eng.(CE/)

955 GENERAL SERVICING, Part 2, Car Radios, by Les Lawry
Johns

965 GOING BACK—earlier days of wireless—Colin Riches

973 SPECIAL PRODUCT REPORT—HEATHKIT HD-1410 ELEC- *
TRONIC KEYER

975 TECHNICROSS No. 12—PUZZLE

v

COPYRIGHT AND QUERIES

® IPC Magazines Limited 1976. Copynght in all drawings, photographs and articles published in “Practical ereless" 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. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical 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 published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, March 1976 ¢ 913
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TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS ISOLATING
PRI. 120/240Y. SEC. 120/240.
CENTRE TAAP WITH SCREEzl

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

VAT 8%
12 and or 24 VYoit
PRIMARY 240-250 VOLTS

Amps

2
-

o
0-5

BN h

NUEUWA NN -

1]
is
30

@-7 900900000 v
s \INMUNHQQQ

BAP 0O DDI

30 YOLT RANGE
Prim. 200-240V
Sec. 0-12-15-20-24-30V

>
3
T
P4
™~

oA WN—O
0000000 OoOWn
QONOUIhWN-
WU U1 e
b3t bt - bep-
[ s %
-bN—'O(D ~

50 VOLT RANGE

Prim. 200-240V
Sec. 0-19-25-33-40-50V

»
3
4
b4

12°71
13-
17-75__

DOBWN-O
©oocooown

5
-]

60 VOLT RANGE Q?EAO 'O TRANSFORMERS

Auto Taps

Prim. 200.240V N'o3 (Watts

Sec. 0-24-30-40-48-60V
Ref. p&p
No. £ £
1-48 0-72
3-68 0:72
5-33 0-85
7-90 ©-97
9-19 1-41
10:24 1-25
12:07 |-4|
15-75 BRS
122 19-40 BRS
189 20-25 BRS

>

COrUNAEWN=-OF

124
126
127
125
123

40
120
i21

066606660 T

G—
o

atts)
20 0-115-210-240
0-115.200-220-240

CASED AUTO TRANSFORMERS
240V mains lead input & USA 2 pin outlets.
20VA £3-29 P&P £0°72 Ref | 13W
|SOVA £6-37 P&P £0-85 Ref 4W
500VA £10-97 P&P £1-25 Refl 67W
1000VA £18:39 P&P BRS Ref 84W
2000VA £28-71 P&P BRS Ref 95W

SCREENED MINIATURES
R A Vo! £

3-0-3,
1A. IA 06, 0-6
i00 9-0-9
330, 330 0-9, 0-9

A, IA 0-8.9, 0-8-9

200, 200 0-15, 0-

300, 300 0-20, 0-20

700{DC) 20-12-0-12-20

IA, |A 0.15-20, 0-15-

500, 500 0-15-27, 0-15-

1A 1A 0-15.27, 0-15-
SIIZ 500 12, |5, 20, 24. 3
A =

p&p| HIGH VOLTAGE

Mains Isolating

Prim. 200/220 or 400/440

Sec. 100/120 or 200/240
p&p

VA Ref.

60 243 4-37 0-97
350 247 10-93 [-41
1000 250 26:31 BRS
2000 252 44-12 BRS

PLUS

BRIDGE RECTIFIERS
50V 2A

2A
10A(PM 7A6)
_ P &P I5p. VAT 25%
TEST METERS
AVO 8 MK5
AVO

£55-88
£2]72
£13-85
£51-80
‘(USSR) |nc steel carrying case
-10. VAT 8%
ANTEX SOLDERING IRONS
15W £2-68 |8V £2-45 25W £2-26
SOLDERING IRON KIT £3-61
STAND FOR_ABOVE £1:13
P & P 25p. VAT 8%
AGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATlNG VOLTAGE 20-45v
Y £2-65 P & P 18p. VAT 25%
BSR MINI-DECK
4 SPEED AUTO CHANGER £6- 00
P & P 72p. VAT 25%.
NEW STEREO 30
Complete Stereo Chassis inc.:
7+7w RMS. Amp, Pre-amp,
Power Supply, Front _Panel,
Knobs (only needs Mains Trans.).
Stereo 30 £15'75. Mains. Trans
£2-45. Teak vencered cab. £365.
P. & P. 85p VATZS/,

POWER UNIT

CC12-05 Output Switched
3-4.5-6-7-5 5-9-12V _at S00mA.
£4-08. P & P 48p. VAT 25%, -

HIGH QUALITY MODULES
3 Watt RMS AMPLIFIER  £2-30
5 Watt RMS AMPLIFIER  £2°65

10 Watt RMS AMPLIFIER  £2:95

25 Watt RMS AMPLIFIER = £3-95

PRE-AMP for 3-5-10W £4-03

PRE-AMP for 3-5-25W £13-20

POWER SUPPLIES 3-5-10W 88p

POWER SUPPLIES 25W  £3-00

TRANSFORMER 3W £1-48

TRANSFORMER 5-10W £2-13

TRANSFORMER 25W £2:60

P & P Amps/Pre-Amps/Power

Supplies I18p VAT 25%

P & P Transformers 37p VAT 25%

ELECTROSIL
METAL OXIDE RESISTORS
Style . Omic.range Price

per IOO
TR4 10R-300K £
: 10R~300K
TRS {OR—470K
510K-1M
| OR-47R

TR6

00K -50
110K~ M5 -50
A 25p/100

EASE ADD VAT AFTER P
AUDIO ACCESSORIES & BARGAIN COMFONENT PAKS
MICONDUCTOR STOCKIST
Callars Welcome {Mon.-Fri.) or send stamp for lists.

Barrie Electronics Ltd.

3, THE MINORIES,

TELEPHONE:

LONDON EC3N 1BJ
01-488 3316/7/8 -

NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

@@ DISGO SYSTEM

40 WATT ]/

Consisting of Twin
Turntable Console
with Pre-Amp and
buiit-in Power Output.
Sep. vol. controls for each T/table. H/phone
monitoring facilities. ‘Sep. Bass and Treble co:
trols. Mic. Vol. control. Neon Mains Indlcator Plus Pair 12” Spkrs. in
matching Rexine covered cabinets.

Terms: Dep. £15-99 and 18 fortnightly paymts. £5-38. (Total £112-83)

AS ABOVE LESS SPEAKERS £79-95

Terms: Dep. £9-00 and 18 fortnightly payments £4-61 (Total £81-98).

MOBILE DISCO CONSOLE £59 95

MIC., JACK. PHONE

CONTROL.
SELECTOR DECK (1) Vol.
Control. DECK (2) Vol
control. Mic. Vol, Control.
Treble Control. Bass Con-
trol ON/OFF Switch. Neon
Indicator. Twin Turntables.
Terms: Dep. £7-95 and 18 fortnightly paymts. £3-33. Total £67-89.

POWER (SLAVE) AMPLIFIER |00 WATT

%lilsuéb(lﬁc for lllse with above or other
‘'onsoles

Also for increasing output ol

of lower-powered Ampli- £45 oo
fiers. Terms: Dep. £9:00 and 8 mthly
payments nf 55-22 (Tota.l £5076) carr. £1

TITAN GROUP/DISCO SPKRS

Guaranteed for 5 yrs. Rec.Price RSC Pricy
T12/35 127 35w £13-00 £10-95
T12/60 12° 60w £20:00 £14-95
T12/100 12”7 100w £35-00 £25:95
T15/70 15" 70w £27-00 £19:95
T15/100 15" 100w  £38-50°  £27-95
Imp. 8-15 0 T18/100 18” 100w  £42-50 £29-95

SPECIAL OFFER FOR ONE MONTH ONLY Qi £33.95

FANE CRESCENDO /22 1z Guigr Speser
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

FULLY GUABANTEED. Impregnated and Inierleaved where nessssary,
Primaries £00-850v. 50¢/s. Sesesnsd - ALL PRICES INCLUDE VAT
MIDGET CLAMPED TYPE
250v. 60mA 6-8v. 23 178
250-0-260v. 60mA 6 41-85
FULLY SHROUDED mmm MOUNTING
250-0-250v. 60mA 6-3v. 2a. 0-5.6:3v. 2a. 260
250-0-250v. 100mA 6-3v. da. 0-5-6-3v. 3a. £4-35
800-0-300v. 130mA’° 6-3v. 4a. C.T. 6-3v.

la. for Mullard 510 Amnplifier 2520
350-0-350v. 100mA 6-3v. 4a. 0-5-8.3v. 8a. 5435
3560-0-950v. 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5-20
425-0-426v. 200mA 6-3v. 4a. C.T. 5v. 3a. 2085
425-0-428v. 200mA 6-3v. 4a. 6-3v. 4a. Bv. 3a.

0-00

450-0-450v. 250mA 6:3v. 4a. C.T. 5v. 3a. £10-45

TOP SHROUDED DROP-THROUGH TYPE

260-250v, 70mA 6-3v. 2a. 0-5-6.3v. 2a. 4260

250-0-260v. 100mA 6-3v. 3-Ba. 4890

. 100mA 6-3v. 2a. G 3v. la, 43-20
¥ 0-5-8- .

input 18v. 1a 45p, 2a 57p, 3a 63p,
4a 95p, 5a 81-15.

L.F. CHOKES
150mA, 7-10H, 250Q £1-28;
100mA, 10H, 200 Q £1:10; 60maA,
10H, 400 Q 41p.

HI-FI

ITEMS
PREVIOUSLY
ADVERTISED
INCLUDING

DISCOUNT

LINES
are still
available

ALL RSC PRICES
INCLUDE VAT

i 8.

« 130mA 6-8v. " 4a.'0- 6-6 Sv Ia

suitable for Mullard 510 Amp. 2580
350-0-350v. 100mA 6-3v. 4a, 0-6-6-37. 3a 2485
350-0-360v. 150mA 8-3v. 4a. 0-5-6:3v. 3a. -#5'R0
FIL. R TRANSISTOR POWER PACK
Type: 12v. 1a. 21-10, 6-3v. 1-5a $1-08, 6-3v. 2a.
£1-10 6-3v. 3a21-70, 6'3v. 6a. £2-80, 12v. 3a. or 24v,
14 bn -£2-80 0- 9-18¥. 1la. 22-286, 0-12-25-42v. 2a.

Am mvrlsurnowx) TRANSFORMERS
-110/120\7 200-280-250v. -80w. £2:90 1560
watts £5-20,. 250 watts ﬂ” 500 watts £8-84

GER TRANSFORMERS
0-9-15v, 1}a. £2-08, 2}a. £2-28, 3a. $2-32, 5a. £2-84,
©0a. £3-18, 8a. $3-48
OUTPUT TRANSFORMERS
Standard Pentode 5000 to 3 ohm, or 7000 ohm to
3 ohm #1-12, Push Puli 8 watts EL84 to 8 ohm or
15 ohm £1-68; Push Pull 10-12 watts 6v. 6 to 3
ohm or 15 ohm 28-81; Push Pull 10-12 watta to
match 8v. 8 to 3, 5, 8 or 15 ohm £2-72; Push Pull
ELB4 to 3 or 15 ohm 10-12 watts £2-61; Push
Pull Ultra Linear for Mullard 510 etc. $4-85;,

Carr. Free |

All6/12 v. D.C. output. Max. A.C. |
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@'C' UU WATTDISCOSYSTEM

P - TWIN
URNTABLE
ITH PRE-AMP.
and POWER AMPLIFIER
Complete with lid
H

,4’/ HEA DPHONES '

s i UNMM«u .

SYSTEMS UP TO 300 WATTS OUTPUT

.nllm“

at unbeatable Prices.
Send far Catalogue.

DISCOMASTER TWIN TURNTABLE POWER CONSOLE  £119.95

Twin McDonald MP6¢ type turntablea. Sonotone or Acos cartridges with Carr.
dtaménd styli. Facilities as TDI Console but with built-in 100 watt Power Am- £2-50
pilfier, corplete with 1id. Or Dep. £18-95 and 18 fortnightly pymts £§-78 (Total £185:99°

STEREO VERSION £|55 ot DEPQSIT £25 and 18 fortnightly

pymts £8-30 (Total £174-40). Carr. £3

|R.S.C. COLUMN SPEAKERS ek ron vacuas

All types 15 Obms covered in Vynide & Vynair AND PUBLIC ADDRESS

TYPE C3/70 70 WATTS. Fitted three
TYPE C13240-50 WATTS £27. 95 127 25 watt Highly sensitive bigh flux
tionally effici ! with high power voice coils.

Bize npprox. 54” x 14” x 117, Dep. £5-11 &

8 uthlv. - pv’nts o p“-ll £39.95

arT |DEP. £19:99 & 18 fortnighty.
SPEAKER payments of £9-75 (Total £195-49).
AR STEREO VERS|°N

Units listed below

(a) OISCOMASTER TWIN
TURNTABLE CONSOLE with
integral J00W amolifier

TDIDISCO GONSOLE

Incorporating twin BSR MPGO type
tumtadblel nndeong'l‘ona 3t A‘efnl

Cartridges  wi mond  styli.
{b) PAIR OF HI-F| i PHONES Separate Vol, controls for each

(c) MATCHING ‘MIKE’
(d) PAIR 50 WATT SPEAKERS  {imisble.  Alio  MONITORING

; d
Bla‘:k Rexine covered pagr Controls. Separste in;lllli
(3) (b) () & Cabinet with Id,
25-11 (Tots) £101-03) Carr. £1-5¢

Cabinets  Size approx. for ‘mike’ with vol. control,
(d) Carr. £4-00 Or-DEP, £8-95 and
TD2S STEREO VERSION
ABOVE

187 % 184 % 8" £] Bg 9 Black Vyaide covered 89 9
L]
18 tortnightly pymts. £ 5
OF

ol Above Terms DEPOSIT £20

Or DEPOSIT 284'95 and £209.95 and 18 fortnightly £l25 oo
18 fortrightly pymts. payments £8-71 Carr. £1-66
£11-19 (Total £236-37) Carr. £5-00  (Total £140-78)

Supplled with abovein

FANE DISCO 60C SPKR UNITS  swpicsoss

F.bulnm »x[wua)m x-ngx bpkr% m hc vy \‘wnde cmored for £2
\ \tm

~

FANE (L TRA HIGH PﬂWER SPEAKERS &KITS

All power ratinga are R.M.8. continnous, 3 YEARS' GUARANTER

High flux ceramic magnets. ALL CARRYAGE FREE. *SPECIAL PRICE
‘POP’ 100 ‘POP” 60 | ‘POP’ 50T
18” 100 Watt I5” 60 Watt | 127 50 Wace
14,000 gauss 14,000 gauss | 13,000 gauss
8/i50 j *8/I50 8(115 £|4.95
‘38 95 . £|9'99 ;.’)anll Cone. Terms

Dep:26-a5 and 8
mthly payments
£4:60 (Total £43-75)

Dep. £3-95 and 8
monthly payments,
£2-87 (Total £26:91)

for pairs Dep. £3-90
& mthly pymots
ﬂﬂl Total £37-82

FANE
GRESGENDO
SPEAKERS

PAIR SUITABLB
Sy SV LaBl SR O AL L PURPOSES
‘POP'ZS/TIZ”25W HIGH POWER
]Dr'ua;‘cm;e. TWEETER PHSO
2 ohm 1mp. ) i
(NotforBass £1 0 '99 fﬁwn)ne( 1 3;(;{;;"0 l\ lgé

Guitar use).

Terms for Pairs: Deposit £3-98 elect. filter availuble 55p.

and 8 mthly paymts of £2-75 ?«flwﬁt £6 5
(Total £25-98). Tmp 8012

FOLL RANGE
AVAILABLE AT
ALL BRANCHES

PS

Employing Standard 8 Track
Cartridge Or Dep. .
£4:85 & 8 monthly £37 95
pyts £4-85 (Total £43:85).

LS.E. JINGLE MACHINES JINGLE 8-

B Incorporating two
monthh payuments  £3-50 (Total £31:95)
‘ar
INTEREST on Credit Purchases
.
REFUNDED settled in 3 months
Incotnorating Tremolo and 10” Speaker. Qutput 10 waits
R.M.5. Continuous. 3 Jack Inputsfor Microphons snd Instrument.
Intensity.
Terms: DEPOS!‘I‘ £7 73 and 8 monthly L
COMBINED 30W AMP, Carr. . -
F-A-L- MAESTRO AND 12” SPEAKER £55.95 Free
Inc. 3 inputs and 2 vol sontrols plus Treble & Bass, TREMOLO with associated
controls. Attractively finished in black with silver-finlshed fescia. Compact size
COMBINED AMP,
RSC PHANTOM 50 :'nii™ £59°95
Carr. £1-50
Dep. £7-95 (hl) pymits, £7-48 (Total £67-79).
FAL PHASE 50-4 AMPLIFIER 50 WATT
Bass and Treble Controls. Protection against serious o/p overlo: \slmg.
O/v for spkrs. § to 18 ohms. Size 177 X 77 x 7T17.200-250v. A.C.'
RS, Deposit £8-60
& 8 mthly.paymenis £5-75. Total £54-60 Carr. Frec.
A powerful high quality unlt for lead,
rhythun guitar, vocalists, gram. radio, tape,
% Two Fane beavy duty high flux 12in. spkre,
Four Jack inputz and two Volume

18” x 8" speuker nunits, Dep. £3-85 and 8
SUPER MINSTREL 10 W GUITAR AMP.
Meins Neon Controls: Volume, Tone, Tremolo §peed, Tremolo
payments £3-40 (Total £34:98) Carr. fres
For Lead Guitar, Mic, Gram, Radio. Tape (Not for use with Bass inatrumeunts)
Fitted carrying handle, Deposit £0-25 and 8 mithty paymenta £8-76( Total £88-33)
Rating 50 waﬂs 3 tnpuis, 2 vol. controls. Bass, Treble, Presence
Solid state. 4 Bep. controlled inputs Plus master vol, control. Ind.
mains. O/p 50w £48‘ 60
50w Peak OfP rating. Not for Bass Guitar.
Controls for instant use of up to four pick-ups

New Branches at YORK
CARLISLE, DEWSBURY
and PRESTON

OPEN ALL DAY SATURDAYS (5 Day Week)

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate, (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Great Woestern Arcade.

021-236 1279 (Closed Wed.).
CARLISLE 8 English street (Ciosed Thurs).
COVENTRY 17 Shelton Sq., The Precinct. Tel. 25983
DERRY 97 St. Petor's Street, (Closed Wed. ). Tel. 41361
DARLINGTON 1% Northgate (Cl. Wed.), Tel. 68043
DEWSBURY 9/11 Kingsway (Closed Tues.).
DONCASTER 3 Queensgate, Waterdale Centre,

Closed Thurs). Tel. 63069

All irems subject zo
Prices correct at 9.1.7

103 Linthorpe Rd.

HEAVY DUTY CABINETS

Black Vynide covered.
Corner Tieces. Cut for various Speaker

- and Access
accepted .

E &
DINBURGH 101 Lothian Rd. (closed Wog”z)

Tet 9 9501

GLASGOW 326 Argyie St. (Ci'd Tues.). Tel. 248 415! NEWCXSTLE UPON TYNE 24 Newgate Shopplng
HULL 7 Whitsfriargate (Closed Thurs.). Tel, 2050
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 NOTTINGHAM 19/19A Market Street
LEEDS 5-7 County (Meccu) Arcnde dB)ngrcn,!e
sed We e

LIVERPOOL 73 Dale St. (Cloud Wed.}. Tel. 236 3573 SHEFFIELD
LONDON 233 Edgware Road, W.2. (Closed Thurs.). STOCKPORT

Tel, T
MANCHESTERG60A Oldham Street (Closed Wed.).

MIDDLESSROUGH 106 Newport Road
Tel. 210585, (Both closed Wed.)

D40 50 WATT DISCO KIT

Consisting of i2” 13,000 Gauss Bass

Unit. HPX! Cross over and PHS50.

requires pair in one

cabinet), Terms; £2| .50

pyts. £2-75 (To!al £25)

HIGH QUALITY L’SPEAKER UNITS

L12/2 50.WATT Fitted pair of 127

30 watt high flux speakers, Imp. Y

8 mthly payts, of £5-11. Total £45.99,

L12/80 12" 50 WATT 13,000 lines

8 thi ts.  £3-37 1 O

£30°91) Carr. 35p, (ol £25-95
LiQUID WHEEL  from
‘SOUND TO LITE’ SYSTEM
PULSAR coecihiprice  £106-95
Dep. £14-95 and I8 fortuightly payts. 25-93,
{Total £12169). Super 8L Unit. 1000 watt

ALL PURPOSE FULL RANGE
Tweeter as above. Imp 8/15 Q (Bass Guitar
Dep. £3 x 8 mthly.
ALL 2-TONE VYNIDE & VYNAIR FINISH
8~l.5 ohms Car. £1-50.Terms: Dep.
£5-11 &
15 ohms. Terms: Dep. £3-95 and
PROJECTORS  £929-95
complete kit
per chanuel. Mabual override buttons, 2

Fitted Protective

“mitkes”, I 1 bl trols. spotbanks with 6 bulbs (3 sep. colours) § yd.
g:nd msi 1&E f:r“ Ie:;;te : Tre oc';:n‘!;;o (,nml{:ln-mons Carr. £1 each unit. Sizes { and 10 yd. leads, fitted plugs. Unite soll eep.
Depoit £995. & 18 fortnightiy £74.08 O ow xw x100 1005 | FAL SOUND-TO-LITE UNIT £21.60
payments of £415 (Total £84-65). ‘;4,, % ;4,, % 197 51995 3-WAY SPOT BANK
REGENT 50B for S A L LT  x e x I :g::: ? Excluding Bulbs  Each £16.20
18 fortnightly pavments £24-61 T ox WX A Carr
{Total £9198). Carr. £2-50 £79 95 3047 x 2817 x 127 £28-95 COMPLETE SYSTEM 91'50<£55

Incl. 2 Bpatbanks and bulbs.

MAIL ORDERS & EXPORT ENQUIRIES TO: —
AUDIO HOUSE, BENCONNEB LANE, LEEDS, 18.
Tal: Puduy (09785) 7768

MAN. ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0.W.0, ©.0.D. No 0,

Barciaycard

a\mlablhly .0, ] 0.0, under 81
O.E. POSTAGE 40p PER ORDER OB AS QUOTED.
’I‘BADF%‘ Sgl;}PLlEE LAEBGE S.A.E. REQUIRED

Centre (Closed Wed.), Tel, 21488

Closed Thurs.). Tei. 48088
41 Fnarqa(e Walk. St Georges Shoppa Prec. Tel. 51979
13 Exchange Street (Castla Mkt. Bids.)
R {Closed Thurs.). Tel. 20718

8 Little Underbank (Closed Thurs.). Tal, 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel, 70573

YORK 5 church st. (Sois) Tel, 34355

455252

23 1629

Tel. 235 2778
Tel. 47098,
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GREENWELD

HAVE MOVED TO‘LARGER PREMISES AT: ]
443 MILLBROOK ROAD, SOUTHAMPTON, S0t 0HX.
TEL: (0703) 772501

Al mail order and callers to this address, please—callers only to 21 Dept~
ford Broadway, SE8 (01-652 2009) and 38 Lower Addiscombe Rd, Croydon

(01-638 2950).
BARGAIN P‘ACKS

All new marked full spec devices.

PC ETCHING KIT Mk I

Contalns 1lb Ferric Chloride, 100

sq Ins_copper clad board, DALO

Quick Dyl Etch resl:tl pgn‘, abrastve
il

dish and instructions. £3- 65.

7lb BARGAIN PARCELS
dreds of new t:

pots.
h PC
Boards with transistors, diodes and
zeners, loads of odds and ends.
Only £3-25.

TRANSISTOR PACKS
200 asstd. mainly out of spec. tran-
sistors, mostly unmarked—NPN PNP
piastic, TO5 TO18 RF AF Smali
signal and TO3 power devices.
About 75% useable devices. Only
£1-60. 1.000 unmarked 1N4148 diodes,
85% OK. Only £4-00. 100 unmarked
BC108, untested £2:10.

RE-SETTABLE COUNTERS
4 digit 24V operation, 68mA. Speed
up to 10 impulses/sec. £1-50.
CALCULATOR KEYBOARDS

4 different types—All have 0-9 and
DP Keys, + the following: Type A has
10 function keys and 5 posltlon sllde
switch, size 200 x 135mm. Price £

Type B has 13 function keys and 5
position slide switch, size 200 x 135
mm. Price Type C has 14
functlon keys and 7 position slide
gwitch and a 3 position silde switch.
Size 185 x 115mm £1-80. Type D has
19 function keys and 8 position siide
switch. Size 220 x 125mm. Price £2-10.

HEAT SINKS
Large (155 x135 x SOmm) with2x 0C2¢
‘Woeight 3ibs. £1-30
OoDDS AND ENDS
80V 10A rectiflers—4 mounted on
2eut sink, ideal for battery charger

Screw mixture—Approx. 500 assorted
screws 2BA to BBA + some self-
tapping, few nuts and washers etc,
£1-00. Telephone handsets, brand
new, but old type so only £1-20/pr.
116V 66W soldering irons £1-20.

vV immersion heater 75p.
VHF Power transistor by Texas, type
2N3375 £1-20.

RESISTOR AND CAPACITOR
PACKS

400 asstd. carbon resistors £1-50
250 HI-Stabs. ,2, 5% :-1W  £1-40
100 Wirewounds 2-15W £2-00
200 Mintature resistors, #, ¢ and iW.
mostiy carbon film

oly, mica, ceramic caps £1 10
100 olyester, -01-2-2uF £1-30
200 miniature electrolytics, but many
unmarked so only 18
15 Air-spaced and compression

JUMBO PACK: 1 each of the above 8
-1 packs, £10-90 value for only £8-50!
TRANSFORMERS
All have mains primaries. 6~0-6V
V. 100mA

hpped transformer to give 3, 4, 5, 6,
8.. 12, 15, 18, 20, 24 or 30V. or
2-6-12. or 15-0-15V. 1A version
£3-15; 2A Version £4-45; 30-0-30V 1A
ﬂ 25, 6-0-6V 13A Ei 95 12-0-12v 1A
£2-15; 25V 1-75A £2

BC107 £ 25 1N4001  £1-20
BC1 £9-20 221N4002 £9-20
12BC109 £1-26 20 1N4003 £1-20
15 BC148 £1-20 13 1N4004 £1-20
12BC149  £1-20 16 1N4005 £1-20
12 BC157 £1-20 14 1N4006 £1-20 -
128C158 £4-20 2 1N4007 £1-20
BCi59 £1-20 401N4148 £1-20
22N2646 £1-20 3 5 £1-20
B £1-20 1 SN76660 £1-20
12 BF194 £1-20 1 SN76013 £1-20
7BFi78 £1-20 7741C £1-20
5BF181 £1-20 2 555 £1-20
12BF195 £1-20 6BY103 £1-20
BC! £1-20 16BC348B £1°20

COMPUTER PANELS

iLarge quantity always avatlable; 3Ib
asstd. £1-75; 7lbs £3-65; 56l5 "£18.
Pack with about 500 components inc.
at least 50 transistors £1-00; Pack
with 12 High qualify panels, inc. IC’s,
power transistors, muitliturn trimpots
hundreds of smatl signal transistors,

zeners. s, etc.
Only £2-7 .

rmmc CHLORIDE
Anhydrous technical quality In 1Ib
double seaied packs. 1lb 85p; 3lbs
£1-90; 10ibs £4-80; 100ibs £36-00.
VEROBOARD
100sqg Ins asstd. sizes and pitches,
zl:ozuot 8 pieces (All 0-1” if requested)

RELAYS
Lots of different types availabie to
callers. Miniature plug-in . types,
430 ohm coil, 4 c/o contacts 6¢p.
PO 3000 type 500 ohm coil (operates
on 6V) 1 heavy duty make contact 60p.
Omron 11 pin plug-in type. Mains
coil, 3 c/o contacts rated 10A. £1-20.
PE Gas Ignitor Kit as featured in
July 75 editlon. Still only £3-00.
VEROBOXES

Professional quality, two tone grey
polystyrene boxes with threaded
inserts for mounting PC Boards.
120 x 65 x 40 £1-52; 150 x 80 x 50mm
£1-75; 188 x 110 X §0mm £2-40. Sloping
front type: 220 x 174 x 100/52mm £4-20.
DEVELOP MENT PACKS

50V ceramic plate capacitors. / 10
of each value 22pF to 1000pF, total
210 caps. £3-

CR25 carbon fitm 1/3rd watt resistors.
5%. :0 of each value 10 ohrEns to 1M

BUILD YOURSELF A
25W AMP FOR ONLY

COMPLETE
KiT SUPPLIED

¥ Triple Op-amp pre-amplifier

% Power Darlingtons inoutput stage
#25W perchannelinto8ohms .
#*Modern,olegant styling

Originated and designed by 'ETI"

v E
GENUINE AUDIO KITS AND COMPONENTS
B,G -SOUND VALUEI LISTED IN DORAM'S CATALOGUE

PRICED AT ONLY 80p.

;" a_:»?e,: :;",e i 3@» [}

poram

4 DORAM ELECTRONICS LTD
P.O. Box TR8, Leeds LS12 2UF

INTERNATIONAL 25

P o Y

tics, wue ended 25V worklng 10 each

10, 22, 47 and 100mfd.
70 capacltors for £3-60. 400mwW
zgners 5% 10 pach 3V to 30V, 260

in all. Only £‘lu- 0. METERS

MODEL C7080 An instrument for the
rofessional; Incorporates a 130mm
ong mirror scale, really well faid out

easy to read scales. A top quality

;neter for anyone seriously interested

20,000 ohms/V. Ranges: DC Volts,
0-0-25-1-25-10-50-250-1000-5000 AC
Voits, 0-2-5-10-50-250-1000-5000 DC

. Current, 0-5014A-1-10-100-500mA-10A
0000k (Mid S(:aés,A

Resistance, 0-2-200-2
12-1-2k-120k) dB's from, —20 to +
Size, 185 X 160 x 80mm. £19-50.

MODEL LT22 Probably one of the
lowest priced meters featuring a
mirror scale, overioad protection and
0000 ohms per volt sensitivity. A
modern styled meter with unusua"y
clear scale markings.
Volts 0-0-5-2-5-10-50-2 50-1000 AC
Volts 0-10-50-250-1000 DC Current
0-50uA  -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. £9-00.

All prices quoted include VAT and UK/BFPO postage. Most orders
orders despatched on day of receipt. $.A.E. with enquiries or for List

free on t with orders

please. Send 10p for Multimeter

Sehool

etc. t/Wh

over £3. Official orders

pted from

Tel: Leads (0532) 342272

An Eleclr ts Group C

916

ADVANCED CLOCK KIT

Complete kit including attractive slim case for 8 digit alarm clock with bieep
alarm, snooze, high brightness driving of Jumbo LED displays, automatic
intensity control—with optional add-ons of touch switch snooze control
and crystal control/battery back-up. £27-34

P.E. CAR CLOCK with Journey Timer

6 digit clock for use in any car with 12V battery, with an independent journey
nmer incorporated Bricsht Jumbo LED display comes on with ignition—

tic control. | kn of all parts needed including
case, PCB's and all Fuil instr £43-32

Easy to Build E.E, DIGITAL CLOCK (Jan. issue). Kit of ail components,
including case etc., for this attractive clock with 12mm green display. Fuli
instructions. 1620

50 Hz Xtal Timebase Kit for clocks (incl. advanced kit above). £828
CMOS ICS | CD4029 0-94 | CDH5910-64 - CD4511  1-28 | Displays
RCA MOT | CD4030 ¢-46 | CDH060 0-82 : CD4514 2-38 |5LT-01 580
LY | 1§ ek L CDAD61 16-43 | £D4515 2-34 [DL704E  0-85
CD4000 0-17 | CD4032 §-#8 ' £D4062 7-33 ! CD4516 12 |FND500 1-50
CD400t 0-17 | A4 £L4063 0-90 | CLM518 1403 [piopniay at.
CD4002 0-17 | CD4034 {-1% | CO4066 0-58 | CLW520 1-03 'gn7eaot 0-89
CD4006 0-97 | CD4035 §-47 | CM067 2-95 | C[M527 1-38 IgN7ea00 4-92
CD4007 0-17 | CD: -82 | CD4068 0-18 | CD. 116 | 3447 1.05
CD4008 0-79 | CD4037 0:78 | D4069 8-18 . CD4555 074 | 7445 0-85
Cl 0-46 | CD4038 0-88 | CD4070 0-18 1 CD4556 0-74
CD4010 0-48 | CD4039 2-86 | CD4071 0-18 ; MC14508 237 | Flat Cable
CD4011 0-17 | CD4040 088 | COMOT2 0-18 ' MC1 0-86 [ 20WAY 1M
CD4012 0-17 | CD4041 0-69 | CD4073 0-18 , MC14534 6-04 .
CD4013 0-46 | CD4042 0-69 | L0075 0-18 MC14553 4-07 | 10M for 3-59
CD4014 0-83 | CD4043 @-83 | CD4076 1-27 - MC14566 1-21 [ 10WAY 1M
CD4015 0-33 | CD4044 0-77 | CDM077 0-18 MCM14552 08
CDA4016 0-46 | CD4045 1-15 | CM4078 0-18 8-05 |10M for  4-30"
CDA4017 0-83 | CD 1-10 | 4081 0-18 Clock Chips |c so Ket
€D4018 0-83 | CD4047 0-74 | CEMOG2 018 MK50253 5-60 i
CD4019 0-46 | CD-: -46 | C4085 0-59 MM5314 4-44 100 038
CDA4020 @-92 | CD4049 0-46 | COM4086 0-59 . AY51224 3-66 | 1500 480
CD4021 8-83 | CD4050 0-45 | 04089 1-27 AY51202 4:76 | 3000  g9.ap
CD 0°79 [ CD4051 0-77 | C[M093 066 -
CD4023 0-17 | CD4052 B-77 | CO4004 1-53 CMOS Verocases
CD4024 0-64 | CD4053 U-77 | CDM095 0-86 - Books 751410 &8
CD4025 0-17 | CD4054 1'% | G096 0-86 - No VAT or |751411D 2-M
D4026 1-42 | CD4055 § 0 | GEW099 | 50 .P&P 751412K  4-M
CD4027 0-46 | CD4056 1-#8 | S04502 0-98 | RCA1915261 uA78L12WC
CD4028 0-74 ' CD4057 20-35 | CL4510 1-12 i MCMOS 2 0-64

ADD VAT at 8% (Higher rate does not apply to any oi above).

15p P & P on orders under £3—Despatch is by 1st Class Post.

Price list and data sent FREE with an order, of on request (an SAE helps).
Official orders welcomed (written or phoned)—Univs, Polys, Govt, Cos, efc.
Export orders: no VAT, add 35p (Europe) £1 (overseas) for Airmail p & p.

SINTEL, 53n Aston Street, Oxford. Tel: 0865 49791

Practical Wireless, March 1976
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rewardSO

A soldering iron and a screwdriver. If you know
how to use them, or at least know one end from
the other, you know enough to enrol in our
unigue home electronics course.

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 build, see and learn as, step by step, we
take you through all the fundamentals of
electronigs and show you how easily the subject
can be mastered and add a new dimension not
only to your hobby but also to your earning
% capacity.

All the training can be carried out in the
comfort of your own home and at your own pace.
A tutor is available fo whom you can write, at
any time, for advice or help during your work, A
certificate is given at the end of every course.

2

Build an oscilloscope.

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,

: |
@ 00 i but also later if you decide to b
! D develop your knowledge and enter thé )
\. L 00 1 profession. It remains your property Read, draw and
N — - and represents a very large saving
over buying a similar piece
of essential equipment.

understand
circuit diagrams.

In a short time you will be able to
read and draw circuit diagrams,
understand the very fundamentals
of television, radio, computers and
countless other electronic devices
and their servicing procedures.

PLUS

*:ﬁzi j}a_j{_x.}»ﬁﬂ ;’(’A
eg; 4
e sy 10 ;%‘L‘

.z:uv{ Tl

Rl

a5 790~1

Carry out over 40
experiments

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.

FREE GIFT!

ALL STUDENTS ENROLLING IN

To find out more about how to learn electronics ina new,
exciting and absorbing way, just clip the coupon for a free

colour brochure and full details of enrolment.
-_--------------------------l
Brochure without obligation to: \

OUR COURSES RECEIVE A FREE

CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO i
FROM A COMPUTER AND CON- & ELECTRONICS SCHOOL, Dept WL36 |
TAINING MANY DIFFERENT I P.O. Box 156, Jersey, Channel Islands. ]
COMPONENTS THAT CAN BE NAME B
USED IN EXPERIMENTS AND |
PROVIDE AN EXCELLENT § ADDRESS [

EXAMPLE OF CURRENT |

ELECTRONIC PRACTICE
Practical Wireless, March 1976
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5

C EE BN B BE B B |

SENSATIONAL—-WORLD BEATING DIGITAL ALARM KIT

@ Built in Alarm

@ Photocell controlied
Brightness

@ AM/PM Indicator

@ Giant 0-63" Led Display

@ ‘Snooze’ operated by tilt

N.B. Standard Non-Alarm
Still only £14 in kit form.

"NEW

DIGITAL

Ready built....

B A R G | N B‘T 2 ALL ITEMS CARRY FULL MFG. GUARANTEE. VAT INCLUSIVE.
. # ORDERS UNDER £2 ADD £0-25 FOR HANDLING CHARGE.

CAPACITORS

MM5314 Clock Chip 4-6 Digit £2-95] 12V Relays min. | PC/O 330Q £1-80
Gl. AY51202 Clock Chip 4 Digit £4-76 | LM3900 Quad OP Amp £0-60(Pack of8 o
NSNG1L 0-63* LED. Price each £1-65 | LM309H 200mA 5V Reg. £1-15) 51 s0ov 20
DS8885N Seg Drive Chip £0-50 !,-4"4‘7&';356?: é"‘:i‘n"’v Reg. :g:g‘: -022, 100V 20p | |
;uta:ba 4 Digit display + AM/PM 5LT01 £6:36 ) N4o01 50V 1 Amp diode £0.04 e ooy wel |
esistors {Watt 5% carbon film most values. IN4148 Small signal diode £0-03 | -01, 630V 25p
Packs of 10 only per pack £0-10 | Fyse Holders 20 x 5mm. £0-20| -1, 250V 30p
Resistors $Watt 5% carbon film most values. Slideswitch 4 pos . £0-20] -22, 250V £1-10
Packs of 10 only . per pack £0-10{ Mains Transformer 110/240v £2-00 1,F 250AC Mains i
Resistors 1 Watt 5% carbon film most values. 0-16:5v @ 100mA output 41p each i
Packs - of 5 only per pack £0-15| sjide Pot 5K ohm Lin. £0-55| I f
Triac 400V 15 amp isolated tab £1-98|5 Pin Din Plug £0-14 j |
Transistors plastic BC183/213/307 £0:10 ] 5 Pin Din Socket chassis mounted £0-08

CWO, Pulse Electromcs, Dept. P10, 202 Shefford Rd., Clifton, Shefford, Beds. Hitchin (0462) 8l44m7

I B I W e

918

T RADIDSELECTRONICS

'CONSTRUCTOR

Fﬂti WALL CHT DESIGN DATA TABLES

SAVE TIRESOME CALCULATIONS—The Design Data Tables hst both
capacitive and inductive reactances at radio and audio frequencies. Also
given are the resistance and capacitor values required in symmetric
multivibrators running at audio frequencies, sinusoidal a.c. peak, average

and r.m.s. values, decibel ratios up to 100dB, maximum potentiometer
currents and information on copper wire gauges.

* * *

SPECIAL FEATURE

4 CHANNEL STEREO MIXER
A comprehensive design which allows
four separate stereo signals to be com-
bined at any required mixing fevel.

MANY OTHER ARTICLES ON SALE NOW PRICE 35p

Practical Wireless, March 1976
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_ * A PROFESSIONAL DEAL
| \  FOR AMATEURS

"ORDERS BY RETURN OF POST “NO QUIBBLE REPLACEMENT PART SERVICE
*QUALITY BRANDED PRODUCTS ‘FREF UP DATE INFORMATION SERVICE.

TOOLS

The handy EXPO 12V d.c. drill is supplied
complete with drill kit containing 4 small drills,
1wo spare collets, two cutters, wire brush,
soft buffer, grindstone and 9 various
milling and reaming tools.

Drilt & kit £9.50+ 3
Kitonly £4.76+ s

ORYX 50W SOLDERING IRON

SEMI-CONDUCTOR DEVICES MULLARD MODULES
RECTIFIERS r

LP 1173 - £6.75+ H

3 LP 1184/2 - £7.20+ H
IN 4002 - Opea) + g LP 1185 - £660+ H
IN 4003 . 9pea)

ie LP 1186 - £6.90+ H
w LP 1400 - £7.25+ H
1-0A bridge  (400V) - 36p+ H i '

16 ~ (200V) - 48p+ H
1.6A (800V) - 70p+ H
20A 7 {200v) - 72p+ H
20A (600V) - 80p+ H

TRANSISTORS 1.C.’s

BC107 -18p s TO5 Reg -£1.10 s
BC108 -17ps MVRS -£1.55 5
BC 109 18p s MVR 12 -£1.55 s
BFYS50 -2ps MVR 15 -£1.55
BFYS1 -24p s LM 309K . £212 5
BFY52 .-24ps 7805 -£150 s
2N 3055 -80p s 7812 - £1.50 s

IN 4001 - Bpea)

T ature can be aitered
betweon 200400°C. 2N 2646 - 94p 3 7816 -£1.50 s
TIP 2955 £1.14 s 7824 - £1.50 s
.00 + 6 y ]
Sund | €220+ 1 INTERNATIONAL 28’ ||mP3oss -61ps  f1svorr 2824
s BC2378 .13 H TBA 231 -£1.75 H
ISO-TIP CORDLESS IRON X}> Build yourself a BC238C .12 H TBABOO - £1.60 H
11 BIGSOUND BC239C .18p H TBAS10S - £1.80 H
Mains and 12V d.c. a'mp 2TX107 . : .
alencys b2Y 5 T 12p H TBA 820 £1.20 H
yorsions available » atabudgetprice . |{zxis J1pu  maew  ews
£11.50+ 5 N ! ZIX108 .13 H ZN 424 -£1.26 H
P ;. o ZTX300 -15p H 741 0pamp - S4ps
% ZTX 600 - 16p H 747 Op-amp
DE-SO.LDER.TOOL_ ] MIE340 -g2p H (Dual 741} . 98ps
Three high TIP31IA -360 H 748 Op-amp - 48ps
SR2 £6.20+ s TIP32A - 40p H 556 TIMER - B4p s
SR3 £65.20+ 5 - -~ _ 2N 3819 - 325 H 656 (dual 555)- £1.44 s
SR3AS £4.80+ s As foatured ” - 3N 141 650 s HA 1156 - £1.60 H
Spare nozzle 60p ea. + 5 in‘ETI" Oct. 75 edition CS716  -18p H (similat 1o
Please state type FEATURES (Si-;i;ars;o MC1310P)
# Triple Op-amp pre-amplifier 2N 381 ORP12 . 72ps
o - # Power ‘Darlingtons BF180 -40ps 8A Triac Z£1.18. s
NICKEL - CADMIUM # Modern styling [BRY39 - 72p 3 ZN1034E  -£4.70 s
RECHARGEABLE CELLS # 25W per channel into 8 ohus. g
P Sim.to  nom. charge o BOOKS (2)
K oy dry cell capacity  cur. (mA) Complete kit with o .
HP7  05Ah 50  £1.10 s |[f assembly instructions oo, LS e
H;1 . ;:2: ;gg ’ g: :3 : ‘| Wl Overseas arders £34.50 Electronic circuit design handbook — a
8 Al S.A.E. for fult i i X
HP2 20Ah 400 £270 s or full spec. must for elect.romc enthusiasts £4.50 ea,
ELECTRONIC IGNITION UNIT ﬁ BATTERY Low-cost blue cover and white base
ELIMINATOR GEN o
¥ High performance Switched output 6 1 sow
* . ', s x50H x 100D £1.03+ s
* f;imm:‘;:um:‘;‘ 7:5 or 8V at 250mA. S2 100W x 50H x 100D £1.17+ 5
* ‘Crisper’ throtdle response D.C. pos. or neg. earth $3 150W x 50H x 100D £1.31+ s
#* Reduce battery drin £3.15+ 5 $4 BOWx75H x 126D £147+ s
4 S5 100W x 75H x 125D £1.68 + s
Neg. earth or pos. earth §6 150Wx 75H x 125D £1.97+ ¢
£15.00 + 3 S7 200W x 75H x 125D £219+ s
. : ) SPECIAL OFFER! !
Please state type required % : 1f log rdered simul ly with order
for SAMOS cases - case price less 25%
p— =] T —— e =] ——— _— —
CONDITIONS OF SALE DORAM’'S NEW CATALOGUE — , . iy
i THE AMATEURS GOOD COMPANION 4 The Doorway to Amateur Electronics’

1f affixed with 3 add 8%

if affixed with H add 25%

Z = Zaro rated

Package & posting free

for orders over £3.00

Overseas ordens add 15%

Cash with order. Cheques/Postal
Orders to Dorsm Edectironics Limited,
P.O. Box TRS, Leeds, L512 2UF
Smali order handiing charge of 40p
for orders under £3.00

Practical Wireless, March 1976

inc. post & packing.
Free up-date service until Aug. 1976.

An Eiscrsocomponents Group Company B
l NAME

TONLY ' o

60p | k POST CODE ...

1 enclose Gm Please send me by return my Doram Catatogue.
(Overseas orders except B.F.P.O, please add 30p for post and
packing surface only).

376

919
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thriig mh2
The tried, tested, proven, reliable, complete,
professional, capacitive discharge,

lectronic Ignition Rit

To ELECTRONICS DESIGN ASSOCIATES
$2 Bath Street, Walsafl. WS1 30E
Phone 33652.

From Name

Address

e e
I 'Sparkrite Mk 2 DIY Ass. kits @ £10-93

~“Sparkrite Mk 2 Ready Built Negative
earth @ £13-86

Sparkrite Mk_2 Ready Built Positive
earth @ £13:86 5
[ Tenition changeover switches @ £2-98
R.P.M. Limit systems in the above units
@ €2:42

t enclose cheque/P.O.s for £,

Spatkrite MK2 1s a high performance, high

sink, top quality 5 year guarantesd transformer
and ts, cables, coll connectors,

quality, capacitive discharge,
ignition system,

ecause of the superb deslan of the Sparkrite
circuit it completely eliminates problems of the
contact breaker. There is no misfire because

t breaker b is elimi d elect

Ically by a pulse suppression circuit which
prevents the unit firing if the poinis bounce
open at high R.P.M. Contract breaker burn is
eliminated by reducing the current to about
1/50th of the norm. it will perform egually well
with new, old, or even badly pitted points and
Is not dependent upon the dweil time of the
contact breakers for recharging the system.

printed circult board, nuts, boits, sllicon
greass, full instructions to make the kit negative
or positive earth, and 10 page installation
instructions.
OPTIONAL EXTRAS
troni 1 This can be

Included In the unit to prevent over revvm%. an
d to most , hire firms, high

performance drivers efc.
Electronic/conventional ignition switc)!.
Giv_sg Instant chaqgeoygr f_rgm "Sparhrlte"

Q
ance comparisons, static timing etc., and will

Sparkrite incorporates a short circuit protected
inverter which e probl of
SCR lock on and therefore eliminates the
possibility of blowing the transisters or the
SCR. {(Many capacitive discharge ignitions are
no Istely foolproof in this r )
Sparkrite can therefore glve you:—up to 20%
better fuel consumptlon, instant all weather
starting, cleaner plugs—they last up to 5 times
longer without it astel teratl
higher top speeds, longer coil and battery life,
efficient fuel burning and less air poilution,
smoother running, continual peak performance,
THE KIT COMPRISES EVERYTHING NEEDED
Ready drilled pressed steel case coated in matt
black epoxy resin, ready drifled base and heat-

also ’a‘yvlach the .ngltlon off completely as a

ce. switch,
mounting bracket and instructions. Cables
ex;luded.

PRICES

D..Y. assembly kit £10-93 inci. V.A.T. post and
packing. Ready buiit unit £13-88 incl, V.A.T.
post and packing. {Both to fit all vehicles with
coil/distributor ignition up to 8 cyllnders.)
Switch for Instant changeaver from “Sparkrite'
ignition to conventional lgnition £2:98 Incl.
V.A.T. post and packing. R.P.M. iimiting con~
trol £2-42 Incl. V.A.T. post and packing. (Fitted
in case on ready bullt unit, dashboard mounting

on kit)
CALLERS WELCOME

| print-a-kit‘ now bring you

b= = PAK STRIP (oD aB]
» s .
== ooian
3 — (Pat, applied for) oD ‘aD
pC] —t The easiost way yet to mount D.LL. a;n
o =9, IC'setc.
o==EE=8, PAK STRIP is a thin, flexibls fibre oD aD
=M= glass board with a self-adhesive &
o—=tS=e backing. oD :Gb
o=—mT m==® You can bend it, drill it, cut it with EIED
o= B2 scissors prick holes init, solder to it, x“
| gEm m=e  stick it toanything, oD D
=38 o) 1t is 8o versatle its many applications Q “
., m—e”  arelimited oniy by theingenuity of the .
._-é E— user. msn
%= ==  Starpoints of PAK STRIP “tn
'.-==3 =9 X Wilicutwith sci'stors ) oD : 0D
oo a2 'k Hasaself-adhesive backing oD 0D
o= 8=®, K Can be used to surface soider
=T e D.l.L. IC's, light displays, etc. “z“
[ ] Miniat and Aared N H
b= meters can be mounted on the oD oD
[ty take-off pads u,“
o= B=® & Type B can be used for grouping <
CE 2O cables, mounting diodes, resistors  EIED CHED
= C.
|@==—® ®&=—=®| J No need to drill holes for nuts and I_f“ QJ

e A bolts . .+ just stickdown . ..

Typ! Type B
-1 pitch for REMEMBER! a surface soldered D.l.L. General purpose
D.I.L, IC's etc. 1C will remove easily, aroup board
One Type A PACK STRIP will mount 11 8-pin D.I.L. IC's
Sample PAK STRIP .... 35pplusaSAE VAT incl.
8” x 5” board with 6 strips . ..£1-80 VAT & Postageinc.
8” x 107 board with 12 strips ........... ..£3:00 VAT & Postage inc.

Please state Type A or B when ordering: s.A.E: for details.
TERMS: Cash with Order or pro-forma invoice: Trade enquiries for
a quantity prices invited. Overseas add 25p per sheet.

*prinﬁ"ea«okif‘

*pccistenco

Stectronic Supplies, 408 Sharrowvale Road, Sheffield $11 8ZP ENGLAND

920

A hobby that
pays big salaries.

Enrol in the BNR & E School and you'll have an entertaining
and fascinating hobby. Stick with it and the opportunities
and the big money await you, if qualified, in every field of
Electronics today. We offer the finest home study training for
all subjects in radio, television, etc., especially for the CITY
AND GUILDS EXAMS (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.

L L L 3 1 1 F I ] 1
.BRITISH NATIONAL RADIO & ELECTRONICS K

.SCHOOL, Dept WC 36 ]

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

|

l NAME
J} ADDRESS . l
I (Block caps please) l

T T rJrx 111t rfrr1 1 B 1)
Practical Wireless, March 1976
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NEW MULLARD & MAZDA VALVES

TRANSISTORS-INTEGRATED GIRGUITS

- Tl 3 H y
All individually boxed EXPRESS All transistors,1.C’s offered
and guaranteed. Full , EXPRESS are new and branded.
trade discounts to bona POSTAGE POSTAGE Manufactured by Mul-
12p for 1 Valve.
fide companies. Price |z ssaionai veve 189 per onder in UK lard, Texas, RCA, Fer-
d lability lists on add 2p in UK ranti, Motorola, ITT,
and availability lis . Fairchild, Lucas, etc.
|Icat|0n AALLY 007 | BD124 0-85 g . .
app ' A — sz o s e Quantity discounts on
A - ECL86 078 ; PCC84 - L504 q 3 5 - - . A
D anf O I Eees’  oi3lDoces og0|Prsos 130 | - weiwsoo 1:88 aci7 .oel |mrus  oso | application. Send SAE
DY82 Io-sg‘ EF83 %%" ggggg g-gg PL309 L7 | 30017 120 ﬁgg; g-g g;}g; -gg for full lists .
-18 | EF85 - -7 | PL802 - " - "
oor . o7p | EFAS 14| PCCISS OSL | Pyl 098 | PCFS0s 129 icus, o15|Brim 03 :
EBCS1 089 | EF89 130 | PCF80  0-63 | PY81/800 0-56 | 30F5/PF818 AC176  0-2p [ BF160 086 | OAPI  0-07 | ZTX500 013 | 2N2004 020
EBFs0 063 |EFol 185 |POFs2 197 | P¥S2 ey ¥ Acle7 081 | BRIl 038 0A200 008 | ZTES0L 010 IN2004A 038
" L i PYss 4 ACL 0:20 4 - TX503 018 | aN2905 0-38
| EE Ll o0 L3 | BYB00A 088 | pcEs00 098 A 088 |mrFss o018|0CI6 100 |ZTX58L 085 | 2N2905A 025
LE 18 | bvsoo 056 | 30FL2 108 40Y39 075 | BF197 018 | 0C20 200 | ZTX550 018 | 2N2906 0-80
EC86 82 | EF183  0-89 | PCF201 118 i BF200 0C2: 185 | iNai i
BRI GE o om ml o e tw | Db ol B umiSon LR N e g
Fad 25 EH:?E '13:8% r?ggggg g:;g gigl Hg 30L1/PCC84 AD161 44 | BFS9S 85 | 0C28 1-00 | IN4002 0-07 | aN3055 0-45
ECO7 -89 | BL: U198 038 f 44 | BFWIO 061 | 0035 -6 | IN4003  0-08 | aN3825 051
ECCS1 054 | EL36 115 | PCH200 1-30 AD163 044 | ppyie .98 | 0C36 -80 | IN¢
BCCS: 053 | Erss 080 [ECLS2 0 | UABOso 101\ S0LU, o AFLS 085 | Diain 084|004 040 |IN4005 070 | 2N3e18 .88
HOcss 0% | Tl 0% |bCie: o | UBFss oes | WL7 112 arnz o8| 3ER00 0001 0CIe 080 |1N400; ous | anares oib
ECCS5 078 124 | PCLA5 072 [ UCCEs  o-68 | JODLNR 198 AF186 048 | Hpvra 020 | OCTI 35 | 1ne00 008 | anavor o3
CCss . 091 | vsi O | PCLS6 073 | UOHS1 130 | SOTAE . ara o044 | ZPTY G | 00T 98 [ING48 000 | 3N3708 018
ECCI89 0477 | Eyse/s7 0-5g | PCL803/85078 | UCLEZ 098 5ypyg) AsTa gj'g BY100 027 OC76 30 (18921  0-07 | aNs706 @11
ECF80 088 | EY 081 | PDooo 211 | OIS OFR | " pogon 108 AeYes 088 |Byize 014]ocT7 -55 | 82033 0-20 | 3N8707 018
ECFs2 090 | EZS0 088 | PFL200 06l | ives o6 LU s Palls o0 |BYLZ . 018 0Cel - 029 | lssosia 080 | aM3108 007
ECF86 078 | EZ8L - - P BZX61 serles -98 | 1831004 0-80 | IN3709  @-1
ECH81 199 | gysol 1.0 | PL8L o-q1 | 6/30L2/ PL13/ BC107 14 120 | OC81Z  0-45 | 183010  0-85 | 3N3710 on°
ECH83 108 | azss 091 | PLS81A 108 | EOCCS04 120 | " poLeco 147 BC108 13 | BZY88 serios | OCS3 -35 [aNese  0-15 | aN371L 1
ECH84 117 |pcge 105 | PL82 048 | 6F23/EF812 | 30PL14/ gg}gg ﬂ 10 | 0C140 114 [ 3N697  0-18 | aN3s19
EcLss 078 | pCss 108 | Pres 19 118 | PCL8S 172 Dol 018 icRsi-os 06| OCITO 030 |2N708 019 | aNsa30
ECIS2 069 | PCS7 053 | PL84 078 | 30CL/PCFS0 | 30PL15 144 CRB1-40 0-50 | OCI71 "0-30 | IN708A 018 | 2N3833  0-
ECL83 072 | PCooo 085 | PL500 142 063 Bos  g%bicmesos A foeae:  rof[enaist] [3SEpansscy a1k
150 -
PY83 0-50 | 6F28 075 075 -25
NEw VALVES PYS3 063 |65M 085 20 18
PYais00 930 | 430, 088 5 1
en i . ; 1
Individually boxed and |i7g0 o8¢ %30 938 iso H
guaranteed but of Euro- |58 3% s o8 i h 1
EE T41 100 | €K7 035 018 :
pean or other origin at TS {E v noxrd - gl zrxios olo i i
H i N BKBG 0-4/ R O0Al 78 00 i IN214T7 78 | 40860 49
O aoguoed Pricen |58, ihids o | wam oy|Sh B Eam ime nlE
H P r 8K25 - - R 2. R 0363
Quotations for Sany UABCS0 040 | 6L6G 198 BDIa1 100 | OASL 18 | ZTX30¢ 084 | aN2s4s 080 | 40430 0.5
i UAF42 075 | 6Q70 -40
valve not listed. Send UBC4L 060 | 6Q7M  0-60 8N7400 018 | SN7428 0-40 | BN7486 0-47 | SN74145 126 | SN74192 200
SAE for lists UBCS1 050 | BL7GT 055 SN7401 016 | BN7430 016 | EN7400 0-55 | SN74150 1-75 | 8N74103 200
) UBrss 080 | 080707 040 AnTios 18| SN743 03| AN o | ATaie Bob | SNedles 130
g H A 4154 20 74185 1-
AZ1 075 | EF89 125 | KTW6L 180 | yccss 0 | 6usa ) BNT404 8N7438 087 | 8N7402 070 | BN74156 100 | 8N74196 1-20
AZ31 060 | EFso 085 | MUl4 100 | gomge R ] SN7406 099 | SN7440 022 | EN7493 0-70 | EN74156 1-00 | 8N74197 1-80
CBL31 140 | EF85 0-45 | N78 -00 | gCHB1 0 | 6VEGT  0-80 7406  0-43 | BN7441AN 8N7494 080 | BN74157 0-06 | BN74198 277
CL33 1-50 | EF86  0-50 | 0A2 45 | DCL8s 0 | 6x4 48 BN7407 042 0-92 | BN7495 0-80 | AN74170 258 | SN74199 252
G, gl om om0 v cholie of | s bR ave R o i b
R 8 BN7409 H g R BN74176 110
DAF96 60 | EF92 0:50 | POs8 i I'}%g}; Z: 2%5‘” .3.‘, 8N7410 018 | BN7451 0-16 | SN74100 189 | 8N74176 126
DCCoo 88 | EFO5 048 | pCY7 -85 | UL41 787 -80 SN7411 0-25 | BN7453 0-18 | 8N74107 046 | 8N74190 2-00
DF91 40 | EF98 g-gg PCY00 -88 | ULs4 50| 705 80 BN7412 0-30 | BN7464 0-18 | BN74110 0-58 | BN74191 200
DF96 gg E;igi 580 84 48 | Uval 56 | 706 00 BN7413 0-38 | BN7480 16 | BN74118 080
DiEo: 100 |ELsa 080 | poces 08 | UXSE oo S4Bl7ET D0 SnTiy 038 |ONieTo 041 | ANriiz bss | DIL 14 pin IS
DK96 7 | ELas 800 | PCCISY 065 33%50730 H et 80 8N7420 016 | N7474 0-48 | BN74122 070 4 p
DLe2 50 | EL34 070 | PCF80 040 | 1R5 80 | 1%g 1 BN7422 025 | BN7480 060 | BNT4123 100 | SOCKETS 16 pin 17
DL94 48 | EL36  0-60 | PCF83 048 | 1or 040 | 13ATS 048 BN7423 097 | 8N7483 110 | SN74141 0-80 pin l/p
Dyes  ofh|ELst  gBo|PONES 085 |jpg 040 |19AT7 048
A PCF801 -80 " 5
Di opf i lgizomes cie\ 88 EAG ol | THIS MONTH'S
g YY | BR4GY  1-00 | 12AX7 -88 1
%ﬁggo 83 ELSS 0:80 | PCF808 080 | sU4a -§6 | 12BAS  0-80 "
EB91 g9 | ELE80 5‘23 gg{gge g:: STioT 0% !lBEs 0480
R . 524G -85 8
gggig 32 EMS1 0-60 | PCL83 070 | g/30L2 80 ggg%ﬁ 38 To be added ®0OSCILLOSCOPE TUBES
BRS040 |Fuss 100 |porss om0 |oiky e MG 1% Il ord L Co R
# y 1 i
e O43|mmsr 100l porss 060{6aQ5 080 |soF5 10 to all orders DG 7-5, VCR 138A
EBF89 4 EY51 048 | PCLBOB/85 BABTG .00 | SOFL1 1-0 VALVES & '
EBLS1 800 | Y86 046 080 | gAT6 060 | 30FL2 10 All at £8-00 each, +p & p 25p
ECO81 45 | B240 060 ! PD500 150 | gApg -40 | 30FLI4 1-0 TRA“S'STDRS y -
B caa EZ41 075 | PEN4s 048 | gpae 38 | 3015 09 Add 8% VAT
ECO88 EZ80 0-3¢ | PL38 088 | ¢BESG -45 | 30L17 09 250/ o
ES S iR Ham iR e g S ===
.45 | GY501 - - 75 | 80P13 - ‘A )
- Gzs 08| LS 040 smQTa 088 |soris 0% INTEGRATED SPEGI AI- OFFER
1 232 H H BR i g
DO S o0 | Gzst  07g|PLeop 085 |opA7 140 | orrls o8 GIRGUITS 89,
ECHSL 085 %%33709 3-%) ;{ggg 8-33 6BW6  1-00 | 30PLi4 11
bonss e ke 10| Bioos 18| SBYT Lo w4 o 0o . TERMS OF BUSINESS: C.W.0. A/c’'s availabie to approved
EcLea 48 KTﬂg 3-40 ;)lé‘;% %-Eﬁo 6CD6G }_—gg 50CDEG 18 companies on application. Telephonel and :ielcixi ?rders' ac-
ECL8 75 | KT81 (7C5) 50 | 6oHE g 7 10 ; iri elcomed. Lists . on
ECL86 085 1-30 | PY33 088 | 6Cwq  3-00 | 8I3ITT 140 cep}gdt'Expog anddtr'aldetenqulllnesgw 0 5 p.m Moe;c Sat
ECLLS00 3-50 | KT81 175 | PY81l  0-50 | 6F23 0-80 | §13USSR’ 6-0 application. Open daily to callers 9 a.m.-5 p.m. roats
EF37A 120 | KT88 3-65 | PY82 045 | 6F25 100 ! 3664 1-2 Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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ULV ] 0 p—

~=—=TRANSISTORS}——

BRAND NEW FULLY GUARANTEED

Type Price | Type Price ; Type Price | Type Price ; Type Price | Type Price | Type Price
ACI07  *0-20 | AF114 %025 | BCi52 018 | BC304 *0-37 | BF115 *0-25 | BFY50 *0-20 | 0C71  *0-15 2N2005 *0-21 | 2N3704 013
AC113 %019 | AF1i5 *025 | BC153 020 | BC440 *0-31 | BF117 *046 | BFY51 *0-20 | OC72  *018 ON2905A *0-21 | 2N3705 012
ACL15 090 | 'AFIl6 *025 | BC154 021 | BC460 *0-37 | BFI18 *0-71 | BFY52 *020 | 0C74  *015 9N2906 *0-16 | 2N3706 012
ACII7K *0-30 | AF117 *0:25 | BC157 . 019 { BDI115 *063 | BF119 *0-71 | BFY53. *0-18 | 0C76  *0-18 2N2006A *019 | oNg707 013
ACI22 *0-12 | AF118 *0:36 { BC168 - 0-12 ['BD116 - *081 | BFI21 046 | BSX19 *0-16 | OC76  *018 2N2907 *0-20 | aN3708 0-08
ACI26 *018 | AF12:¢ +031 | BCis9 012 | BD1?21 *0-61 | BF123 ~ 0-51 | B8X20 *018 | OC77  *0-28 9N2907A *022 | 2N3700 009
ACI26  *018 | AF125 *0:31 | BC160 *0-46 | BD123 *0-87 | BFI125 046 | B8Y25 *016 | OC81  *018 oN2923, 015 | 2N3710 009
ACI27  *0-18 | AF126 *0-29 | BCI6L %051 | BDI24 *0-¥0 | BFI27 -51 | BSY28 *0-16 | OC81D *018 2N2024 015 | 2N3711  0-09
AC128  *0-19 | AF127 *0-29 | BCI67 12 | BDI31 - *¢-51 | BF152 -56 | BSY27 %016 | OC82  *016 2N2925 015 | 2N3810 *029
AC132  *0-15 | AF139 *0-31 | BCl68 -18 | BD132 *0:61 | BF153 -46 | BSY28 *018 | 0C82D *0:16 ON2926G¢ 013 | oN3s20 *0-51
ACI34 *015 | AF178 *0-51 | BC1G9 12 | BD133 *0-67 | BF154 -48 | BSY29 4018 | 0083  *0-20 aN2996Y 011 | oN3g03 *0-99
ACI37 *015 | AF179 *0-51 | BCI70 -10 | BD135 -4l | BF155 *0-71 | BSY38 »0-19 | OC139 *0-20 9N20260 010 | oNages  0-29
ACI41  *0-19 | AF180 *051 | BClL71 -10 | BD136 -41 | BF156 *0-49 | BSY39 *0-19 | 0C140 *0-20 ON2996R 010 | 2N3904 031
ACL41K *0-30 | AF181 *0-51 | BCI72 -10 | BD137 046 | BFI157 *0:58 | B3Y40 *0-28 | OC169 *0-26 - 5N29268 010 | 2N3905  0-29
ACI42  *019 | AF186 *9-51 | BC173 -15 | BD138 -51 | BF158 56 | BAY4l +029 | OC170  *0-26 | aN18I13 7020 | onsos3 =018 | onseos 098
ACI42K *0-98 | AF239 *0:38 | BC174 -15 | BD139 -56 | BF159 -1 | BSY95 *0-18 | OC171 *0- 2N1711 *020 | jN3o5y 047 | ansos7 018
AC176 %020 | AL10z *0:88 | BCI75 *0-35 | BD140 61 | BF173  *0-22 | 'DSY05A 013 | OC200 028 | oN2147 *078 | ON3g55 +0-02 | onases 018
ACIBO  *0:20 | AL103 *0:68 | BC177 _*0-19 | BD165 -*0-81 | BF1i6  0-38 | BULOS 04 | 0C201  *0-29 | 2N2148 088 | | oo «020 | 2N4289 018
ACI80K *0-30 | BClo7 008 | BC178 ' +019 | BDI75 *061 | BF179 3031 | MIE5al »086 | OC202 %029 | sNo21s +o20 | 2N2400 2088 | onazse 0.
ACI8] *020 | BCI03 +008 | BCI79 3019 | BDI7A *061 | BFI18 +031 | MIE2055*0-88 | OC203 *0-28 | aN22lo =00 | ZN3403 1029 | 2Ndp
ACIBIK :0-30 | BCI0S *008 | BCISO *025 | BDl77 *067 | BF1S1 *031 | MIES0S5+057 | OC204 +028 | oNooog +022 | ZN3404 1088 | oNagon
AC187 'o-gg BC113 010 | BCI81 -25 | BD178 *0-67 | BF194 12 | MJIES440 *0-51 | 0C205 *0-36 | aN2221 =090 | 2N8405 2N4292
ACIRTK *0- BCll4 018 | BC182 ‘015 | BDI?9 *0-71 | BFi9% 12 | MPF102 *0-43 | OC309 *0-41 | 2N2222 »0-20 | 2N3525 *077 | 2N4298
ACI88 *0-22 | BCli5 018 | BCI82L 015 | BDI180 "*0-71 | BF196 -15 | MPF104 *0-38 | OCP71 *0-44 | oNoges *0-18 | 2N3614 *069 ! onsi7e
AC188K *0-23 | BC116 016 | BC1&3 015 | BD1853 *0-67 | BF197 -18 | MPF105 »0-38 | ORP12 *0-80 | 2N2369 *0-15 | 2N3615 *0-78 | oNs5457
ACY17 *0-28 | BCi17 019 | BCIS3L 015 | BD186 *0-67 | BY¥957 *0-46 | OCI19 *0-36 | ORPS0 *0-60 | 9N©2369A *0-15 | 2N3616 *0-78 | oNs5458
ACY18 *0-24 ¢ BCLI8 010 18 020 | BDIB7 »0-71 | BF258 *061 | OC20 *0-65 | ORPB1L *0-80 | ON2646 *0-48 | 2N3646 009 | 2N5450
ACY19 *0-24 | BCl19 *0-31 | BCiS4L 020 | BDI8S8 *0-71 | BF259 *087 | 0C32  *0-47 | TIP20 *044 | 9N2904 *018 | 2N3702 012 40361
ACY20 %024 | BCI20 *08l | BC186 *0-29 | BD18S *077 | BF262 ‘56 | OC23  *0-40 | TIP30 *0-52 2N29044 20 2N3703 O
ACYZl *024 | BCLS7 016 | BC187 *0:29 | BDIw0 *0-77 | BF263 -56 | OC24  *0-57 | TIP31A *0-56
ACY22 *0-24 | BC139 *0-41 | BC207 011 | BD195 *0-87 { BF270 *0-38 | 0OC25 *0-380 | TIP32A *0-68
ADI40 *0-49 | BC140 *0-31 | BC208 011 | BDIS6 *0-87 | BF271 *0-81 | 0026 « *0-30 | TIP4lA *068
AD142 *0-49 | BCl4l °0-31 | BC209 012 | BDIS7 *0-92 | BF272 *081 | OC28  *0-51 | TIP42A *081
ADI43 *0-39 | BC142 *0-31 | BC212L 013 | BD198 +0-92 | BF273 38 | 0C29  *051 | TIS43 *031
ADI48  *0-51 | BC143 *0-31 | BC213L 013 | BD199 *0-98 | BF274 -38 | 0C35  *043 T46  *0-28
ADI61 *0-36 | BCI45 046 | BC214L 017 | BD200 +0-98 | BFX20 *0-28 | 0C36  *0-51 | ZN4l4 *1-11 . .
AD162 *0-3¢ | BCl47 010 | BC225 028 | BD205 *0-81 | BFX84 *0:22 | OC41  *0-20 | 2N696 *013 Please add 8%, to prices marked:.
ADI61 & BC14S 010 | BC226  0-36 | BD206 *0:81 | BFXS5 *0-31 | OC42. *0-25 | oN697 *0-14 Remainder add 25%. Do not add
ADlﬁ"(MP) BC149 . 012 | BC301 *0-28 | BD207 =*0-98 | BFX86 *0-22 | OC44  *0-16 | 2N69s *0-25 VAT, to prices marked 1
069 | BC150 019 | BC302 *0-25 | BD208 *0-98 | BFX87 *0-25 | OC45  *013 | 2N699 *0-36 AT pris na N
ADT140 '051 BCI51 020 | BC303 *0:31 | BDY20 *1-02 | BFX88 *0-22 | 0C7T0  *015 | 2N706 *0-11
ISUPERT UNTESTED PAKS SIL.G.PDIODES | HANDBOOKS
Pak No. Description Price 300mW 40 PIV (min) BUB-MIN FULLY TESTED | TRANSISTOR DATA BOOK
B o ' A ¥ Ideal for Organ builders DTE | 227 Pages packed with information
B B s T 8 Lo cor sus 100 i a0 w0 for d6toun e g9, _f on Evrcpean ol Tl specrer
U5 60 ZOOvng‘mh min. silicon d(;odes o 'oo gg . ncigcink foutlinesy Tice 1£2-95 each
ULl 20 PNP SiL planar trans. TO-5 like 2N1132, 2N2904 "0
Tls 20 NPN Bil. planar traos. TO-5 like 2N696, 231697 2980 1] EBAO’:(S'STOR EQUIVALENT
U19 20 8ilicon NPN transistors like BC108 *0-60 :
U26 +30 Fust switching silicon dlodes like IN914 Micro-Min. 0-60 Case BPdE 71.25|6nl:a%e: EO{ oSS r:'erer_\ces
U29 10 1 Amp BCR's TO-5 can. up to 600 CRS/25-600 *1-20 -2 Amp T05 :: b ef prate ‘Tr‘;m.:"":rg“qvh_ ""F"'C:"
U32 25 Zener diodes 400mW DO-7 case 3-18 volts mixed. . 0-60 8 Amp TO66 ey a:anesre hensi 1 equival s 'sb ¢ f(
U368 20 gﬂkéoé] F}Jlam\r NPN tmnglnors TO-6 BI~Y60/51/5" «0-60 10 Amp T048 e e orape (“:é‘;; — ","::';;’ i :r‘;
21 34 TOG6 up to 600 PIV . . L )
U462 Unljunchion transistars similar to TI843 duction in I3 ""l““e‘ e
U48 9 NPN Sil. pawer transistors like 2N3055 ok¢

Code No’s mentioned above are given as a guide to the type of dz\ ice in

the Pak. The devices themselves are normally unmarked.

DIODES

T Price Pnce Price
BA100  *0-10 1511104 0A10 '0-14 0A91 *0-07
BA1l6  *0-21  BY100 'o 18‘ 0A47  *007 0A95  ~*0-07
BA126 *0-22 . BYI26 *0-15 - 0A70  *0-07  0A200 *0-07
BANB  *015 BY127 *0-16 0A79 *0-07 0AZ202  *0-07
BAlid4  *018 BY128 *0-18 OAS81 *0-07 INS14  *0-06
BAl56 *0-14 .BY164 *¢-51  OAS5 *0-09  1INO%16 *0-08
BA173  *015 BYX38/30 *0-43 OA90 *0-07 1N4148 *0-06
PIV 064 ©BA 1A 5A A 104 164  30A

TO18 TO92 T05 TOGG T066 T064 TO48 TO48 TO48 TO48
10 *018 *018 _- = = = -
20 *0-15 *018 = — —] - — ES = c g
30 *019 *0-22 =] = — — =
50 *0-22 *0-28 *0-R0 *0-25 '0-30 '036 *0 48 *0-51 *0-54 *1-18
100 *0-256 *0-30 *0-25 *0-25 *0 *0-48 *0-51 *0-57 *0-58 *“1-43
150 *0-31 *0-38 — — = = = =]
200 *0-38 044 *0-25 *0-30 *0-50 '0-50 *0-57 *0- 62 *062 *1-63
40 — — *0-30 *0-39 *0-55 *0-57 *0-62 *0-71 *0-77 *1-79
600 - — *0-39 *0-48 ‘0~89 *0-69 '0-78 *092 *090

*0 58

*0- 05 *0-51 *1-22

*4 07

115 WATT SILICON TO3 METAL C.
Vcebo 100V. Veeo 60V. IC 154, Hfe. 20—100 suitable
;e?zl.cement tor 2N 3055, BDYil or BDYSO

25-99 100

UB/YUSA
All usable devices. No open and shorts.
ALSO AVAILABLE IN PXNP zimilar to 2N2906,
BCY70
20 for *50p, 50 for *£1, 100 for *£1-80, 500 for *£8,
1000 for *£14.
‘When ordering please state NPN or PNP.

DIODE EQUIVALENT 80
DE 74 (44 Pages of cross references-and
equivalents for Eurgpean, American and
Japanese diodes, Zeners. Thyrutors.
Triacs, Diacs and L.E.D.’s.

Price t£1-98 each
THE WORLDS
BROADCASTING STATIONS
WBS 75 An up to the minute guide for
those interested in X-ing. Centains
all the world’s broadcasters on §
MW ‘and LW, as well as European
FM/TV stations. Price 1£3-56 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74
series TTL (7400-74132). Covering 13
main manufacturers in the U.5.A. and
Europe, this book gives- full data as
well as equivalents, Price 1£3-74 each
A full range of technical books available

JUMBO SEMICONDUCTOR PAK
Transistors-Germ. and  8ilicon. Rectifiers-Diodes
Triacs-Thyristors-1.C.'s and Zeners. ALL N

AND CODED. APPROX. 100 PIECES ONLY *21-85

ZENER DIODES

FULL RANGE IN STOCK '.H \ults
400 mw 8p. 15 w 17p. 10 w *30p.

300mA 750mA 1 Amp 1-5 Amp 3 Amp 10 Amp 80 Amp
(bOoO (80 16) Plastic {80 16) (30 10) (80 10) (TO 48)
0-05 0-08 IN4001 0-05 0 014 019+ = 0-56¢
005 007 IN4002 -0-08 000 018  021* (-89
008 009 IN4003 007 012 020 0g3* 0-93°
007 © 014 IN4004 0-08. © 014 028  035% - 1-25% . .
008 016 IN4005 009 018 033 042° 176
011 @18 IN4006 010 018 = 035 -0-51* 194°
013 028 IN4007 011 023 044  060° 231°
— o3 038 054 060* 2.8§*

P.O. BOX 6,

www americanradiohistorvy com

PEP

Postage and Packing add 25p

unless otherwise shown. Add
extra for alrmall Minimum
order £}-00

WARE, HERTS
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COMPONENTS

ALUMINIUM BOXES

Length Width Height Price
BAI 517 x 24" x 137 *0-45
BA2 47 47 x 147 +0-45
BA3 4" « 247 x 1} *0.45
BA4 5#{-" * ” x 14" *0-54
BAS 47 x 1" x 27 *0-45
BAS 3”7 x 2" x I* *0-39
BA? 77 <« 57 x 247 *0-79
BAB 87 x 6" x 37 ®£1-02
BA® 67 x 4" x 2" %065

(Each complete with 1”deeplid and
screws). PLEASE ADD 20p POSTAGE
AND PACKING FOR EACH BOX.

COMPONENTS

CARBOMN RESISTOR PAKS
These Paks contdin a range of Carbon
Resistors, assorted into the following
groups:

Rt 50 Mixed 100 ohms-820 ohms
1/8th W. 0-60

R2 50 lecd 1K ohms-8-2K ohms
1/8th W. 0-80

R3 50 Mixed 10K ohms-82K ohms
8th W, 0-60

{8t o
R4 50 Mixed 100K ohms-820K ohms
1/8th []

/ 5 -60

R5 30 Mixed 100 ohms—820 ohms
W, -60

R6é 30 Mixed 1K ohms-B:2K ohms
W, 0-60
ohms

R? 3ov$iixed 10K ohms-82K
R8 30 Mixed IOOK ohms-820K ohms
F W, 0-60

THESE ARE UNREPEATABLE
PRICES

REPANCO CHOKES & COILS

RF Chokes CHI 2-5mH 0-27
CH3 7-SmH 0-29
CHS 1-5mH 026
CH2 5:0mH 0-28
CH4 1omH -3

COILS DRX! Crystal set 9-29 DRR2
Dual range 0-42

CARBON POTENTIOMETERS

Log and L.
4-7K, IOK 22K, 47K, 100K, 220K,
470K, 1M, 2M

C1  Single Less Switch 0-20
VC2 Single D.P. Switch 0-40
¥C3 Tandem Less Switch 0-60
VC4 1K Less Switch 0-20
¥C5 100K Log anti-Log 0-60

HORIZONTAL CARBON
PRESET s
0-1 Wat 009 each
100, 120 470, 2K, 4-7K, 10K,
32;( 47K, :oox 2ion< 470K, 1M, 2M

Add 8% VAT to all prices
marked *.

Remainder add 25%.

P{EASE NOTE THE

ABOYE DIRECTIONS

COMPONENT PAKS

% Description Price
CI ZOY Resistors, mixed values

approx. count by weight
060

C2 150 Capacitors, mixed values
approx. count by weight
0-60
C4 75 1;8th width Resistors,
mixed preferred valuoes6
cs 5 Pieces assorted Ferrite
Rods 0-60
Cc7 I Pak Wire 50 metres
assorted colours *0-60
c8 10 Reed Switches *0-60
[« 3 Micro Switches *0-60
Cl0 15 Assorted Pots & Pre-Sets
0-60
Cl2 30 Paper Condensers pre-
ferred types, mixed values
0-60
Ct3 20 Electrolytics Trans. types
0-60
Ci4 1 Pack assorted Hardware—
Nuts, Bolts, Grommets.
-60

Ci6 20

/Assorted Tag Stnps and
Panels 0-60
C19 2 Relays 6-24V Operating 0:60
C20 Sheets Copper Laminate approx.

200 sq. ins. *0-60
Please add 20p post and packing on
all component packs, plus a further
10p on pack nos. CI, C2, C19 and C20.

AVDEL BOND

SOLYE THOSE STICKY
PROBLEMS
with

CYANOCRYLATE 2
ADHESIVE

The wonder bond which works:-in
seconds bond plastic, rubber, tran-
sistors, components permanently,

REPANCO TRANSFORMERS
240V. Primary. Secondary voltages

SUR PRICE ONLY 6%

available from selected t v,
7V, 8V, 10V, 40V, 50V and 25V.0-25V.
Type Amps  Price

MT/50/% + £1- 0-45
MT/50/1 1 £2-24 G-48
MT;50/2 2 £3-06 0-60
COIL FORMERS & CORES
NORMAN 1" Cores & Formers 0-07
1” Cores & Formers 0-09
VEROBOARDS

VB!l containing approx. 50 sq. ins.

various sizes atl 0-1 matrix *0-
VB2 containing approx. 50 sq. ins.
various sizes all 0- 15 matrix *0-60

CABLES
CABLES

Per Metre
Pl Single lapped screen *0-08

win Common Screen *0-il
CP3  Stereo Screened *0-12
CP4 Four Core Common Scrisnzl
CP5 Four Core individually screened
*0-28

CP% Microphone Fully Braided
Cable *0-11
CP7 Three Core Mains Cable *0-11
CP8 Twin Oval Mains Cable *¢-08
CP9 Speaker Cable “3:06
CPI10 Low Loss Co-Axial *0-14

€180

CAPACITOR PAK
Containing 75 of the C280 range of
capacitors nssorted in values ranging

for 2gm phial
engt
5222

p

5 pin DIN plug to 5 pin DIN plug
2

socket length

5 pin DIN plug to 2 phono p|ugs

S pin DlN plug to 5 pin %IaN
$237

mirrorimage length i -5m £1-20
5270 2 pin DIN pluf to 2 pin DkN

connected to pins 3 & 5 length

$221 5 pin DIN plug to 4 phono plugs
0 £1-08
socket length |-
$238 2 pin DIN plug to 2 pin DN
socket length
S271
70p

S278 5 pln DIN plug to 2 phono
sockus connected to pins

3 & 5 length 23cm 58p

S$318 5 pin DIN socket to 2 phono
plugs connected to pins 3 & 5
fength 23em 68p

5404 Col!ed sterec headphones exten-
5 sion cord extends to 7m -40
I

3 pin DIN plug to 3 pin DIN
plug length {-5m 80p
$219 5 pin DIN plug to 5 pin %ION

vlug fength {-5m
S$474 3-5mm Jack to 3-5mm ]ack
length t-5m

$6060 5 pin DIN plug to_3-5mm jack
connected to pins 3 & 5 iength

1-5m 80p
§700 5 pin DIN plug to 3-5 Jack

connected to pins | & 4 fength
I-5m 80p

from OluF to Z-2uf. Compl with
identification ¢hart.

FANTASTIC VALUE
ONLY £1-20

Practical Wireless, March 1976

SWITCHES
DP/DT Toggle 0 28
SP'ST Toggle ¢ 22

PEP

Postage and Packing
add 25p unless other-
wise shown. Add extra
for airmail. Minimum
order £1.00.

BIB ACCESSORIES

REF D’ 2 Hi-Fi Cable & Flex Tldy
34p
REF '}’ Tape Head Cleaning Kn 72p
REF *P*  Hi-Fi Cleaner
Model 9 Wire Stripper ‘{I 00
REF 23 4" Tape Edmng Kit *£1-80
REF 24  {”Cassette Ed’ng Kit *£1-84
REF 29A $alvage Cassette *44p
REF 32A Stylus Balance £1 18
REF 33 Splicing Tape *38p
REF 36A Record & Stylus Cfean;;g
p
REF 41 8 Track Cartridge Head
leaner p
Model 42 Groov-Kleen *£1-84
REF 42/s Roctler & Brush for REF 42 &
REF 43  Record Care Kit ‘tl 76
REF 45 Auto Changer Groov-Kleen
*98p
REF 46  Spirit Leve! *72p
REF 48  Record Dust-Off *26p
RE2 52A Cassette Tray

L
REF 53  Hi-Fi Stereo Test Cassette
*£2-40

REF 56  Hi-FiH ints & Tips Book '48p
Model 60 Groov-Kleen

REF 60/S Replacement Brush Velvet
Pad and Base Sticker for
Model 60 *24,
REF 62 ?asseu)e Head Cleaner
Liquid|
REF 71 R'ecor;i ‘Dust Off’ (stplays
ten
REF 71A Record ‘Dust Of’ (Bubble
Pack) 70p
REF 75 Indexa Record *£1-50
REF 76  Stylus Cleaner *36p
REF 78 Cassette Fast Hand Winder
*98p
REF 83

Cassette Tltle & Container
Labels (20 & 10) *36p

DYNAMIC MIKES

TYPE 81223. 200 ohms impedance.
Complete with stand, on/off switch
‘5mm and 3-5mm plugs.

Sultable for cassette tape recorders.
PRICE £1-67

; [ ]
ANTEX Equipment

SOLDERING IRONS

X25. 25 watt *£2-45
Model G. 18 watt £2-70
CCN 240, 15 watt *£2-90
SK2. Soldering Kit *£3-90
BITS

102 for model’ CN240 *42p
104 for model CN240 BII6" *42p
106 for model CN240 3/32” *42p
1100 for model CCN: ” *42p
110F for model CCN240 3~ *42p
1102 for model CCN240 *42p
1020 for model G240 .Y *4lp
1021 for model G240 *4lp
1022 for modet 6240 3/16" *42p
350 for model X25 .. *44p
51 for model X25 3 *44p
52 for modet X25 3/16" *44p
ELEMENTS

Model ECN 240 *£0-10
Model EG 240 *£]-35
Model ECCN 240 *£1-38%
Model EX25 *£3-20.

SOLDERING IRON STAND
ST3 Suitable for all models *£)-10
Antex heat shunt *10p

PLUGS & SOCKETS

PLUGS Price
PS! D.LN. 2 Pin (Speaker) 0-10
PS2  D.LN.3 Pin 9-10
PS3  D.LN. 4 Pin 0-14
PS4 D.UN.S5 Pin 180° 013
PS5 D.LN. 5 Pin 240° 915
P$S6 D.LN. 6 Pin 0-16
PS7  D.LN. 7 Pin 017
PS8 ;ack 2-5mm Screened 0-17
PS9  Jack 3-5mm Plastic 0-11
PSI0 Jack 3:-5mm Screened 0-17
PSI1 Jack 1” Plastic 0-14
PS12 Jack i” Screened 0-20
PS13 Jack Stereo Screened 0-33
PSi4 Phono 0-09
PS15 Car Aerial 0-14
PS16 Co-Axial 0-14
INLINE SOCKETS
PS2! D.l. N 2 Pm (Speaker) 0-13
P$22 D.LN. 3 Pin 0-19
P523 D.IN. 5 Pin 180° ; O-iy
PS24 D.LN. S Pin 240° 019
PS5 laCk 2-5mm Plastic 0-15
PS26 Jack 3-5mm Plastic 0-13
PS27 Jack i" Plastic 0-28
PS28 Jack 17 Screened 0-32
PS29 jack Stereo Plastic 0-28
-§ PS30  Jack Stereo Screened 0-38
P531 Phono Screened 0-17
PS32  Car Aerial 0-20
PS33  Co-Axial 0-20
SOCKETS
PS35 D.L N 2 Pm Speaker,
PS36 D.LN. 3 P SL J
PS37 DIN. 5 Pm 180°
PS$38 D.LN. 5 Pin 240°

Jack 2-Smm Switched
Jack 3-5mm Switched
Jack 1” Switched

Jack Stereo Switched
Phono Single

Phono Double
Co-Axial Surface
Co-Axial Flush

INSTRUMENT CASES

(In 2 sections, Black Vinyl covered top
and sides and bezel}

838883225388

PS46
PS47

No. Lengch Width He-zht Price
BV| 8” 547 27 *£1-28
8v2 "~ x 6” >\ 37 *£1-62
BY3 6” x 43 x 14" 0-92
Bv4 97 x 5" x 24" £1-39
20p P & P Per Box.
RECORD CASES
7in. E.P. 183" £ 7”7 x 8"

(50 records) *£1-48
12in. LP. 1337 x 73" x 123"

(50 records) *£3-30

CASSETTE CASES
Holids 15. 10”7 » 33” x 5”. Lock and
handle *£1-50

8-Track CARTRIDGE CASES
Holds H 13”7 x 5”7 x 6", Loclézarig

han
Ho|ds 24 124”7 ~ 87 x 53”. Lock and
handle *£3-20

«P.O. BOX 6, WARE, HERTS
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POWER UNIT Type A126
Bupplylog 6, 7-5 or f b=

Volt DC at 200 mA.

Tn moulded case form-

ing & 2 pin 5A main-

‘plug.

2 metre output lead

with 4.way multiplug

giving 21 and 2-5 mn

sockets and 3-5 mm

plugs.

Price £2°40. Post 15p. plu~ K% VAT

2” and 4” PANEL METERS
2"
GOmm Wide

x 45mm High x
40tam Deep.

LR.

Ohms

BIZE: 110mm Wide
X B2mm High x
43mm Deep.

Movement LR.

Obms
0-50 micro A. 1400
0-100 micro A.
0500 micro A.
0-1mA
-5 mA
0-lomA
0-30 mA

Movement

0-50 micro A. 1250
0-100 micro A.
0-500 miero A .

0-1 A

0-5 ma

0-25 Volt
0-50 Volt
0-300 Vaoit
“g"" Meter g" Meter 200
VI Meter VU Meter 5250
VU Meters are complete with detectors.
Modern wide view.

Price 2% £3-20 Post 10p. Price 4 £4-00
Post 10p. Lamps 80p per set. plus 8 % VAT

+ watt CARBON FILM RESISTORS
} watt at 70°C E 12 range 100Q—1MQ 5%
tol above 470 K 10% tol at 85p per 100.
plus 26% VA'

C1000 MULTIMETER

Special Offer
Compact General Pur-
pos¢ Mini Multimeter.
Input Resistance 1000
ohms per voit

0-300 Vol 200K

Ranges:

AC Volts  0-15, 50, 250,
000 V

DC Volts  0-10, 50, %5
1000 Vv

DC Current 0-1 mA

0~-100mA.
Resfstance 0-160K ohms
Slze 60 X 24 X 80 mm
Complete with Batteries, Test FProds,

Instructions. 8pecial price £3-35FPost 30p.
plus 8% VAT

Cl1001 MULTIMETER
Input Resjstance 20,000 ohms per volt.
Overload protection
150 A movement, clear scale
Ranges—AC Volts 0-10, 50, 250, 1000V
DC Volts 0-5, 25, 125, 500, 2500V
DC Carrent 0-50 mA
Resistance §-60 Kohms, 0-6 Mohins
Decibels — 20 to 492 dB.
Carrying Case, Test Prods and Batteries
included.

Bize: 11-56 X 83 X 27 cm.
Price £9-85. Post 20p. plus 8% VAT

TRANSFORMERS

ADD 8% VAT ON ALL TRANSFORMER PRICES

CASED TRANSFORMERS

Honsed in smart resin-coated steel cases,
with 3-core power cable and outlet socket,
fused primary winding. Isolatlon types are
fitted ‘with 3-pin oullet sockets, and are
avallable with 110 volt or 240 volt output.
{Please stale). Auto types are fitted with
2.pin flat style sockets up to 500 VA. 3-pin
rockets from 750 to 3000 VA. Bee Auto and
Isolatlon sections for prices.

SAFETY ISOLATING
Prim. 120/240V. Bec. 120/240V. Cenire 'l'ap

with Screen.

VA Ret Price Price
(watts) No. Cased Plugs

£ 2 Pin +

1 Earth

08

098

0-68

008

Price
Open Pust
£ £

375
1-70
5-35
861
1031
12-50
14-31
2212
3057
3198
38-81
61-51

I2 & 24 Volts Prim. 200-240v.

Ref. Price

£

@
@

B 2D e €3 G0 <) =1

>EERIRER

CPOPOmreos

[ edRopace
L2RRE

bbb

12\'
03
05 -

o

9

@

Sg8588%

EEETY
N e N

P et i
32328338

226

30 Volts
Prim. 200-240V. Sec. 12, 15, 20, 24. 80Y.
Amps .

05

50 Volts

Prim. £00-240V. E
Sec. 19, 25, 83, 40, 50V. .
Amps  Ref, Price Post
Nu, & 2 ;
102 061 0'1"
103 076 2
104 0-85
106 0-85
106 108
107 1-18
118 144
119 1-86

Anipr
05 271
3-58
530
610
797
1283
1876
1779

60 Volts
Prim, 230-240V,
Sec. 24, 30, 40, 43, 60V.

Ref.
No,
124
126
127
125
123

40
320
121

192

189

MINIATURE AND EQUIPMENT

Prim. 240V with screen.
Vnits

Milliangps
Ree. 1 Sev

200

Bee. 1 Sec, 2
3—0 3 r=
500
1000

0-6 500
0-6 1000
100
330
500
1000
40

0-9
0-8-9
989

330
300
1900
o145
0-20
0-15-20
0-20

206
pE
000

0-15-20
0-15-37
0-16-27

20
20-12-0--12- 20
0-15-20
0-15-27
0-13-27

1000 1000

NO SCREEN

02060 1 KO Kk ki 2 DY bl 20 b bt
Sa3ga28888538R8kEE

Oue Amp Two Amp Four Amp
50 P.LV.20p 50 P.I.V.30p 100 PLV.5bp
100 PIV. 25p 100 PI.v.40p 200 P.LV.58%p
200 P.I.V. 28p 200 P.I.V.45p 400 P.L.V. 85p
600 P.1.V.80p 400 P.LV.50p 600 PI.V.76p

PLASTIC CASED SILICON BRIDGE RECTIFIERS

Bix Amp
50 P.LV. 68p
100 P.I.V. 70p
200 P.I.V. 80p
400 P.I.V. 903

ADD 10p P & P PER ORDER plus 26% VAT

@9??#?&@“
gagsRge *

@
=1

PLEASE
ADD
VAT

D 00 Y IS

s
3

AS SHOWN

AUTO TRANSFORMERS

Price
Open

VA

Watts  No. £

Tapped at ]15 220, 240 Voltu
11

20 0-25
Tapped at 115, 200, 220 240 Volte
160 8- 99 025

2-87
867

Ref.

Send 25p for Catalogue

Radios,

POWER UNIT Type CC 12-05

Qutput awitched 3, ¢4-5. 8, 7-5
9 snd 12 volts at 600 mA D.C.
Operates from 240 V mains,
suitable for
Recorders, Record Players etc
Bize 7-8X5:0x 14:0cm. Price
24-15. Post 30p. o 8% VAT

Tape

€émm dla.,

MINIATURE NEONS

t2mm length leads length approx.
mended ballast resistor 150K ohma for 240 Volt operation
Price: Packet of 10 for 60p. Postage 15p. plus 8% VAT

20mm. Recom-

A.S.P. LTD.

DEPT PW9, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT.

Tel: (0227) 52436

PRACTICAL WIRELESS T.V. SOUND TUNER

IF Sub-Assembly (G8) £6-80. P & P 55p. .

Mullard ELC1043 Varicap UHF Tuner £4-20. P & P 30p.
3-way Station Control Unit £1-20. P & P 25p.

6-way Station Control Unit (Speciat Offer) £1-00.
Resistors, Caps, Semiconds etc. £5:22. P & P 55p.
Printed Circuit Board £1-00. P & P 25p.

Add 25% VAT lo price of goods. P & P all items 65p.
Callers welcome at shop premises.
MANOR SUPPLIES

172 WEST END LANE, LONDON NW6
(Near W. Hampstead Tube Stn.) Tel. 01-794 8751

. CJLLTD.P.0.BOX 34,CANTERBURY,CT11YT

ALL PRICES INCLUDE P& P AND V.

ANTEX SOLDERING IRONS WIRE STRIPPER & CUTTERE£0.85
(with slide on & off bits) HAND DRILLS Leytool precision,
15W 'C' miniature irons £2.30 | compact,5/16" chuck £3.99
3/32%1/8Y3/16"bits-each £0.45 | AERIALS Extend 15-120cm £1.50
C' Elements £1.10 | CASSETTE 'Head Demagnetisers!
18W 'G’' miniature irons £2.50 | Shaped pole-saves time £3.65
3/321/8Y3/16"bits-each  £0.45 | EARPHONES Stethoscope £1.25
'G' Elements £1,35 | Crystal earphone, lead&plug £0.65
15W' CCN'Low leakage irons £2.70 | Headphone,2,000 n £3.20
3/3211/873/16" bits-each £0.45 | INTERCOMS 2-station £6.35
'CCN' Elements £1.50 | MICROPHONES Dynamic £2.15
25W' X25'tow leakage irons £2.30 | PRINTED CIRCUIT KITS -All
3/32%1/893/16"bits-each  £0.47 | items for producing p.c's £3.99
tX25' Elements £1.15 | SIGNAL INJECTOR -Audio through
1SK1!'SK2!Soldering Kits £3.85 video signals, self contained £4.25
ST3 Stands-for all models £1.10 STEREO HEADPHONES &n £4.85
SOLDER in Bib dispenser £0.45 | SPEAKERS -75mm dia.8n £1.00

924
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RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED

R.CS. 100 watt VALVE AMPLIFIER

Four inputs.
bass controls. Saifs all speakers. This prolessional gualily

Four way miging. master volume, treble and

amphﬁer chassis ia suitable for all groups, disco, P.A., where
h quality power is required. 5 speaker outputs. A/C maing
operated. Slave cutput. Produced by demand for a guality

fier.
Soiteble oo Price £85 carr. £2-50

BAKER MA]OR 12" £11.50

Posi 80p
30-14,500 e/s, 12in. donble
cone, wooler and tweeter cone
together with a
eeumic magnel
finx_ densily of
14, 000 sanss and a tofal flux
of 145,000 Maxwells. Bass
resonance 40 c/s rated 25
watts. KOTE: 3 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/s
with tweeter, crossover, bafile
and instructions. £ l 4 A so

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

Buitable csrrymg cahinet £14.
ANOTHER R.S.C. BARGAIN !
ELAC 9 1 5in. HI-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.

price £3 +45 post 40p

BAKER SPEAKERS
“BIG SOUND”

Robusily constructed to stand up to
long periods of electronic power.
%n used by leading groups.

Ny 87 or 107 x 6" ELAC
st » HI-Fl SPEAKER

] Dnal cone plasticised roll sur-
}.' und, Large ceramic magnet.
! 50—16 000 cps. Bass resonance
impedance.

£4-35

TEAK VENEER HI-FI SPEAKER CABINETS

Fluted Wood Fronts
%loongri. “dAi:. 20 x 13 x llgin.

r 12 in. dia. or 'ost
10in. speaker. £|2‘50 05p
;loli “ski”. 16 x 10 x ls))in.
'or 13 x 8in. or . ost
8 in. speaker £6 95 75p

MODEL “C”, 30 x 20 x 12in.
Reflex cabinet will accept 1-12in.
bass unit, 1-5in. mid range, 1--3in.
tweeter. Teak finish. Grooved

front £2| . 50 c;;;

556 cps. 8 ohm
10 watts. :

#0in round £F.

LOUDSPEAKER CABINET
WADDING 1Bin. wide, 20p ft.

GOODMANS CONE TWEETER

8}in. diam. 18,000 C.P.5. 25 waTTs 30 £3+60

BARGAIN 4 CHANNEL TRAN-
SISTOR MORO MIXER. Add
musical highlights and sound
effects to recordings, Will mix
Microphone, records, tape and
tuner with separate controls into
single ouiput. § volt £

battery operated.

STEREO VERSION OF ABOVE £6-85.

.

30-13,000  cps.
Bass resonance 55 eps.
£8-95

GROUP 25"

12in 30 watt
3, 8 or 15 ohms.

Post 50p
GROUP “35”  £10+50
12in 40 watt
3, 8 or 15 ohms. :

Post 50p
erour “so/i2  £]14-50
12in 60 watt Drofessional
model. 8 ohms or 15 ohms. Post 80p
GROUP 50"  £10.50
15in 78 watt L
8 or 15 ohms.

post 80p

MAJOR 50 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER
All purpose iransistorised.
Ideal tor Groups, Disco and P.A.
4 inpnts speech and mausic. 2-way
mixing. Output 8/15 ohm A.C. mains.

Separate {reble and bass controls.
Guaranteed. Details §.A.E.

Carr,
£1-00

£49

Latest 100 watt Model as iliustrated £65

Deluxe Model 100 watt in Wood Case
Covered Black Rexine with Handle £75

QUALITY LOUDSPEAKER
ENCLOSURE

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4. 50
Push-Pull Ready built with volume, treble and
hass controls. 18 volt battery operated. Mains Supply £3-45.

Teak d 3in thick wood cabinet.
Size 184in x 18}in x 8}in. Weight
281b. This cabinet features s wide
mesh Sitver Gﬂ]l covering a separate

ting Tweeters

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

Leaflet §.A.E. £4‘ 35 P:&()

WASR HEATING ELEMENTS

OFFERI’NG 1001 USES for every type of heating and
drying applications in the home, garage, greemhouse,
factory (available in manufacturing guantities). Approx.
size 10§ x 8} x Ain. Operating voliage 200/250V. a.c.
250 watts approx. Printed elmull elemenl enclosed in

or Mid~Range Korn The fully sealed
bass compartment is cut out for
8Lin Wooter. £7-50. Carr. 85p. Resewood Version £8:50.

Carr. 85p. Bafle could be cut for larger speaker.

P.W. SOUND TO LIGHT DISPLAY
Complete kit of parts with R.C.S. printed circuit. Three
channe\lll. CODRION #901 watt each. As featured in
December Practica ireless. N
Cabinet extra £3. prics £12-50

R.C.S. STEREQ DECODER

British made. Ready aligned and tested. Complete
with instructions. Size 3in X 2in. £4'95

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS

for Disco or PA ail fitted with carrying handles and corners:
Black finish. . .

R.M.S. RATINGS
so wari—£43 ea.
70 wan—£46 ea,

SUPERB HI-FI

12in 25 watts

A high quality loudspesker.
its remarkable low cone
resonance ensures  tlear
reproduction of the deepest
bass. Fitted with & special
coprer drive and  conceniric
tweeter cone resulting in full
range  reproduction  with
remarkable efficiency in the
upper register.
Bass Resonance 25cps
FluxDensity 18,500 zauss
. Useful response £0-17,000cps
8 or 15 ohms models.

£17 =

AUDITORIUM
12in. 35 watts

A tull range reproducer for
high power, Electric Guitars,
Public address, multi-speaker
systems, electric  organs.
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35cps
Flux Density 15,000 gauss
Useful response  25-16,000eps
8 or 15 ohms models.

£15-50 &

AUDITORIUM

15in. 45 watts
A high watlage loudspeaker

fitted with flexible
providing safe Black heat. Btihlh-maﬂe for use in photo~
copiers and print drying equibment.
Ideal for home d and b
for Heating Pads, Food Wmnen, Convector Heaters, ete.
Muast be clamped between two sheets of metal or ashestos,
ete., to make officient clothes dryers, towel rails—ideal for
airing euvboards. Ideal for anti-frost device for the garage
—Preventing frozen radiators or seting as oil sump heater.
Use in greenhonse for seed raising and plant protection.
Invaluable aid for bird houses, incubators, ete., ete. Can

in series for lower heat. Or in parallel for higher
heat epplications.

ONLY 40p EACH (FOUR FOR £1-50)

ALL POST PAID—Discounts for quantity.

Qaitahl

RADIO GOMPONENT SPEGIAI.IST

Minimum post 30p.

Practical Wireless, March 1976

llustrated Radic Books & Components Lists 10p.

WEYRAD TYPE COILS

P50/2CC  40p RASW 86p
P50/1AC  60p OPT1L 85p
P50/3CC  40p LFDT4 85p
CAl 85p Twin gang  £1-20
EMI. TAPE MS?TOZI‘{
4 pole, 240 v. Size 3% x 2jin. .
1200 rpm. Spindle Fin. dia- £' 85
meter. 120v version 75p. Post 45p
E.M.l. GRAM MOTOR
120V or 240V a.c. 2,400 rpm £| .25
2-pole, Size 27 x 2iim.
Post 35p

www americanradiohistorvy com

quality with &
lml response to ahove
8,000 cps. Ideal for Public
Addmss. Discotheques, Elec-
{ronic insiruments and the
home Hi-Fi

Bass Renonanee 8Geps
Flux Density 15,000 gauss
Useful responze  20-14,000cps
8 or 15 ohms models.

£19:-50

Hi-Fi Enclosure Manual containing plans, designs’
crossover dats and cubic tables. 88p

337 WHITEHORSE ROAD, CROYDON

_Open 9~=6 Wed. 9-=1 Sat. 9-~5 (Closed for Iunch 1.}15--2.30)
Cash price includes VAT

01-684 1663

925
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FROM BI-PRE - PAK

@Stn ling Sound Droducts

BRAND NEW MODULES FROM A FOREMOST BRITISH
MODULE DESIGNER AND EXCLUSIVE TO B-P-P

NEW FOR HI-FI ENTHUSIASTS

THE $S8.125 HIGH-FIDELITY POWER AMPLIFIER

Not only is this Stirling Sound’s  OUTPUT 25 watts R.M.S. into 8 0 using 50V
best audio amplifier yet; it right- 22 watts R.M.S: into 4 0 using 33V
fully qualifies as one of the best of {Low imp. not less than 4 Q)
its kind yet made available to
constructors. Intended above all DISTORTION Less than 0-05% at all power levels :
for high-fidelity, the characteristics (From 10Hz to 10KHz)
of the $5.125 are such that it can
be used in many other applications FREQUENCY 4 1dB 15 Hz to 30 KHz (4 0)
where dependability is the prime  RESPONSE 4+ 1dB 10 Hz to 30 HKz (8 2)
consideration. The $5.125 integrates )
well with other $.5. units as well HiGH Z INPUT 100 Kohms (40dB gain/100x) '
as those of other manufacturers.
Incorporates new circuitry using INPUT 150mV for 25W. R.M.D. out
a complementary long-tailed pair  SENSITIVITY $S.i25 ‘
input and full complementary A HIGH-FIDELITY
output circuits to give lab standards SIZE (inc. 40w. built on heatsink) Power Amp.
of performance. 43” x 3” x " high £7.50
... And 5 NEW
More Stirling Sound Modules Stirling Sounds
POWER SUPPLY UHITS

With easy to follow instructions

F.M. TUNERUNITS

§S.201 Tuner front end. Ganged, geared variable tuning,
88— 108MHMz. A.F.C. facitity

S$S.202 LF. amp. 25) metre and/or A.F.C. can be connected

{size 3" x

§8.203 Stereo decoder for use with $5.201 and 202 or any
good F.M. tuner. A LED beacon may be attached
(3”x2%) £3-85

AUDIO MODULES

$S.105 5 watt amplifier to run from 12V, (34" x 2" x ") £2-25

§5.110 Similar to $5.105 but more powerful giving 10W. into

4ohms \ £2-75

$5.120 20 watt module when used with 34 volis into 4 £3-00

$5.140 Delivers 40 watts R.M.S, into 4 ohms using a 45V/2A
suphly such as our $5.345 the power and quality
of this unit are superb—two in bridge forma'lon will
give 80 watts R.M.S. into 8ohms. size4”x3"x £3-75

$5.100 Active tone cohtrol stereo. +15dB lift-cut bass/treble £1-60

§8.102 Pre-amp for ceramic £1-60

S$S.103

ﬁ\cti(ve pre-amp (stereo) inc. R.ILA.A. and line feed
acl

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except for items marked
* or (8%) when VAT is to be added at 8%. No VAT on overseas orders. POST |

& PACKING add 30p for UK orders unless mail ’ l
order acceptable—£1 Overseas orders, add £1 for postage. Any difference

will be credited or charged. PRICES notice.
AVAILABILITY Alt items avanlahle at time of 9omu to press when every

sffort is made to ensure

Order-yaur Stirling Sound products from

BIrPRE'PAKLTD

37 374 WEST ROAD, usmurr -ON-$EA.ESSEN 550 9DF.
TELEFHONE: SOUTHEND (0T02) 46343 |

CHEQUES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
926

Robustlydesigned units
in each of which is a
stabilised take-off point
to provide for tuner,
pre-amp and control

izé-55” x 3" x 24"
high (P/P add $0p

stages. any model)
§8.312 12V/1A £3-75 58.33¢ 34V/2A £5-20
$8.2318 18V/1A £4-15 $8.3465 45V/4A £6-25
S5, 324 24V/1A £4-60 {(all above are at 8% V.A.T.) ~

A new Stirling Sound Capacity Discharge Ignition
Unit for your car.

Even better than the original B-P-P version, thousands of which are
in use saving motorists appreciable time and money for petrol. Very
easy to install. The Stirling Sound model incorporates switch for
instant change to diat tion to pos.
or neg. earth return; anti-burglar immobullsmg switch, pre-set control
for rev. llmitation. There are no exposed parts, the unit, on p.c.b.
being housed in strong enclosed metal box.With instructions and leads.
Size 13” x 45" x 24" ex, switches.

wr £7.95 suit & Testeo £10.50

A USEFUL CATALOGUE—FREE

Send us a large S.A.E. with 10p stamp and we will send you the latest
Bi-Pre-Pak catalogue free by return. Packed with useful lines, its a
real money saver.

T0 STIRLING SOUND (BI-PRE-PAK LTD) 220/222 WEST ROAD,
WESTCLIFF-ON-SEA, ESSEX SS0O DDF

Please send ...

Practical Wireless, March 1976
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PRINTED CIRCUIT BOARD TRANSFER SYSTEMS
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Acid resistant transfers for direct application to P.C. Board.
This is a new approach to printed circuit board manufacture,
giving a professional finish with all details that an electronics
engineer would require, including all drilling positions auto-
matically marked.

Ideal for single unit boards or small quantities. All at a very low
cost—for example an average 6” x 4” layout would cost less
than 30p, and the time taken under one hour, including etching
to complete.

The system is simple, briefly it consists of 10 sheets of self
adhesive acid resistant transfers made in required shapes—i.e.
edge connectors, lines, pads, dual in linel.C.' s, 8-10-12. T.0.5
Cans, 3-4 lead transistors, etc., etc., which oniy require pressing
into the required positions on. the printed circuit board before
etching.

The printed circuit transfer system is a genuine offer to the
public and industry. A full money back guarantee is sent with
each order, trade prices on application.

List of Prices

Complete system including post and VAT .......... £2-95
Individual sheets ........c.ooviiiiiiiiiiiien i, 30p
Sample Sheet ....vvveiriiiiiiiiiiriiiirerateainrnnnes 30p

Ex UK. Post Extra .....oovvvniiiiiiiniiiinneinnes £1-00

Printed circuit board PCB transfer systems patent applied for.

E. R. NICHOLLS 46 LOWFIELD ROAD, STOCKPORT CHESHIRE

TELEPHONE NUMBER: 061-480 2179

ESSENTIAL BOOKS FOR RADIO AMATEURS

1976 Edition

RSGB AMATEUR RADIO
CALL BOOK

Incorporates all new calisigns and amendments notified
between August 1974 and August 1975.

Also 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.

Price £1-47 post paid

168 pages

AMATEUR RADIO TECHNIQUES
i (5th edition)
by Pat Hawker; G3VA

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

In this latest edition some 50 pages of new material have
been included and other sectlons have been revised and
expanded.

304 pages Price £2-52'inc. p. & p. Over 790 diagrams

i e——
RADIO DATA REFERENCE BOOK
by G. R. Jessop, CEng, MIERE, G6JP

An invaluable source of essential radio data conveniently
gathered into one hard-bound volume measuring 53in by 8in.

150 pages Price £1-32 post paid

RSGB LOG BOOKS

TRANSMITTING: Standard, 96p; de luxe, £2-44; minilog
(for mobile and portable), 80p. All post paid.

RECEIVING: £1-20, post paid.

The Receiving Log Book, similar in format to the transmit-
ting log books, is designed specially for the short-wave
listener who wishes to make a proper record of amateur
stations heard.

These are just a few of a complete range of technical publications, log books and maps for the radio A
amateur. Send a large 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 details.

RADIO SOCIETY OF GREAT BRITAIN

B5 OQUGHTY STREET. LONDQMN.

Practical Wireless, March 1976
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Marshalls

A Marshall (London) Ltd Dept; PW

42 Cricklewood Broadway London NW2 3ET-Tel: C1-452(161/2
Telex: 21492

& 85 West Regent St Glasgow G2 2QD .Tel  041-332 4133

& 1 Straits Parade Fishponds Bristol BS16.2LX

Tel: 0272 65420172 ’ .

& 27 Rue Danton -Issy Les Moulineaux Paris 92 Tel: 644 2356
Catalogue price 25p  Trade and export enqu_ujes welcome

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

Top 209 IC’s T ”., CMOS & Linears SN74151 85p
CA3020A €1 80/CD4050 = 66pNESSSY 70pSN7442  65p/SN74153  85p
CA3028A  79p|CD3130  BBINES36 £1-30/SN7446 9Bp|SN74I54 €150
CA3035  £1.37|CD4510 €1-25|NESE0 £4.-48]SN7447 98p|SN74157  95p
CA3046  70p|CD4811 £1-94|NESES £4-48ISN7448  90p|SN74160 £1-10
CA3048 €2-11CD4316 £1-25SL414  £1-80[SN7450  16p|SN74I4] £1-10
CA3052 £1.62|CD4318 £1-87(SL6IOC £1-70/SN7451 I6p|SN74I62 £1-10
CA3089 £1.96/CD4520 £1.87(SL61IC '£1-70/SN7453  16p|SN74163 £I-10
CA3090Q £4-23|LM30IA - 48p|SL6I2C £1 TO/SN7454  l6p|SN74isd £2-01
CD4000 ~ ~ 3ép|LM308 - £2-50|SKE20C £2-60|SN7460 I8pISN74165 £2-01
D4 36p|L00STL £1-50[SL62IC £2.60[SN7470 33pISN74I67 £4-10
CD4002  36pILM380° £1.10/SL623C £4-59/5N7472  26p(SN74174 £1.25
D4006 £1.58|LM38I  £2.20/3L640C £3.10/SN7473 I6nISN74[75  90p
CD4007  36p|LM702C . 73p|SN7400  16pISN7474 36p|SN74176 €144
CD4008 £1-63|LM709  38p|SN7401  16p|SN7475 SOpISN74180 £I-40
CD4009 £1-18| TO99  38p|SN7401 ANIBRSNT476  ISBISN74i81 £1-93
CD4010 £1.18| 8DIL  45p|SN7402  16p|SN7480 SORISN74190 £2-30
CD40I1 = 36p| I4DIL  38p[SN7403  16p|SN7481 £1-28ISN74i5] £2.30
CD40l2  36p|LM7I0 ‘47pISN7404 I9B|SN7482  75p|SN74152 £1-1
CD40I5  88pILM723C  90pISN7405  I9pISN7483  98p|SN74193 £1-1
CD4014 £1-72{LM741C  40p;SN7406 45p|SN7484 95p(SN74196 £I -6
CD40IS €172 TO99  40p|SN7407  43p|SN7485 £1-28|3N74197 £1-58
CD40l6 _6ép| 8DIL  40p|SN7408  19p|SN7486  32pSN74158 €22
CD4017 €172 [4DIL  38pISN7409 22p|SN7490  45p|SN74i99 €2.25
CD40I8 £2.55LM747  £1-0BSN7410  16p/SN749!  Bp|SN7600INE2.92
CD4019 B6p|LMT4s ' 60p|SN7411 25p|SN7492  45pISN760I3NLI.
CD4020 £1-91 6DIL  80p|SN7412  28p|SN7493  4BpISN7E023NEI.6
CD4021 €172, I14DIL  73p(SN74i3 35pISN7494 82pISN76033NE£29
CD4022 £1.66]LM3900 70p|SN7416  35pISN7495 T2p|TAA2EI €11
CD4023 ~ 36p|LM7805 £2-GO[SN7417 385p|SN7496  TSBITAA3CO £1-8
CD4024 £1:24|LM7812 £2.50/SN7420  18p(SN74100¢1 25| TAAJS0A £2-1
CD4025 '~ 32p|LM78I5 £2.80|SN7423 29p|SN74107 36p|TAASS0 60
CD4027  43p|LM7824 £2-50/SN7425 29p|SN74118£1-09|TAAGSIIC £2-1
CD4028 £1-50/MC1303L £1-50[SN7427  29PISN741 19 £1.92/TAAG2] ~ £2.0
D4029 £3.50/MCI310P £2.503N7430 16p|SN7412]  37p(TAAGGIB £13
CD4030 ~87p'MCI3I0P 90p|SN7432 28pISN74(22 S0pITBAGAIB £2-28
CD4031 £5 19/MCIISIP 8Op|SN7437 3SpISN74I23 6OP|TBAGSI £1-69
CD4037 £1-93MC14553 £4-07/5N7436  35p|SN74141 BSp|TBABOO £1-40
CD4041 £1-86|MCI466L £3-503N7440 18p|SN74145 90pTBABIO £i-40
CD4049 " BIp.MCI469R £2.75/3N744 ANBSBISN74150 £1 30 TBAB20 £1.15
London, Glasgow, Paris and now BRISTOL 1¢’s

our service that makes us grow

POPULAR SEMICONDUCTORS

2N696  22p | 2N3906 27p | AFI39 65p | BDI39 7lp | MPSA56 3lp
2N697 16p | 2N4037 42p | AF239 65p | BDI4O 87p | OC28 76ip
2N698 82p | 2N4036 67p | AF240 90p | BFIIS 36p C35 80p
2N699  59p | 2N4058 18p | AF279 70p ; BFII7 55p | OC42 50p
2N706 t4p | 2N4062 I5p | AF280 79p | BFi54 20p | OC45 32p
2N708 © 17p | 2N4289 J4p | ALIO2 £1-00 | BFI59 27p | TiP29A 49p
2N916 28p | 2N4920£1-10 | BC107 4p | BFI80 35p | TIP29C  58p
2N918  32p | 2N4921 83p | BClO8 4p | BFI181 6p | TIP3IA 62p
2N 1302 I184p | 2N4923£1-00 | BCI09 4p | BFig84 0p | TIP32A  74p
2N1304 26p | 2N5245 47p | BCI47R 14p | BFI94 2p | TIP33A £1-01
2N1306 3lp | 2N5294 48p | BCI48B |Sp | BFI95 2p | TIiP34A £1-51
2N1308 47p | 2N5296 48p | BCI498 15p | BFi96 3p | TIP35A £2-90
2Ni711 45p | 2N5457 49p | BCI57A 16p | BFI97 5p | TIP36A £3-70
2N2102 60p | 2N5458 46p | BCIS8A 16p | BF198 8p | TIP4AIA T74p
2N2147 78p | 2N5459 49p | BCI67B 15p | BF244 1p | TIP42A £0-90
N2148 94p | 2N6027 45p | BCI6BB I5p | BF257  47p | TIP2955 98p
2N2218A 22p 128 73p | BCl698 |15p | BF258 53p | TIP3055 50p
2N2219A 26p | IN140 £1-00 | BCiI82 2p | BF259  55p 1543 p
N2220 25p Nl14l 8lp | BCI82L 12p | BFS6I 27p | ZTX300 13p
2N222) 18p | 3IN200 £2-49 | BC183 2p | BF598  28p | ZTX30i 13p
2N2222 20p | 4036 40p | BCI83L 12p | BFR39 24p | ZTX500 15p
2N2369 20p | 40362 45p | BCi84 3p | BFR79 4p | ZTX501 13p
2N2646 55p | 40406 44p | BC184L 13p | BFX29 0p | ZTX502 18p
2N2904 22p | 40407 35p | BC2I2A 16p | BFX30 7p 914 7p
2N2905 25p | 4040! 50p | BC2I2LA I6p | BFX84 4p | IN3754 15p
2N2906 19p | 40409 52p | BC2I3 p | BFX85 0p | IN4007 10p
2N2907 22p | 40410 52p | BC214LB 18p : BFX88 S5p | IN4I48 Tp
2N2924 20p | 40411 £2:00 | BC2378 I6p | BFYS0 2. gp N5404 22p
2N2926G 12p | 40594 T4p C238C {5p | BFY5| 23p N5408 30p
2N3053° 25p | 40595 84p | BC239C 15p | BFYS2 20ip } AAIlI9 8p
2N3054 &0p | 40636 £1-10 | BC257A lép RY39 48p Al02 28p
2N3055 75p | 40673 73p | BC258B I16p | ME0402 20p Al45 i8p
2N3391 28p | ACI62 20p | BC259B |7p | MEO4I2 18p AlS54  12p
2N3392 15p | ACI27 20p | BC301 4p | ME4/02 Itp Al55  12p
2N3393 I5p | ACI28 20p | BC307B i7p | Mi480 93p BI03B 23p
2N3440 S59%p | ACISI  27p | BC308A 15p | Mj481 £1-20 Bi04B 45p
2N3442£1:40 | ACI52 49p | BC309C 20p | MJ490 £1-05 Yi26 2p
2N3638 I5p | ACI53 ~"35p | BC327 23p 1491 -45 Y127  15p
2N3702 12p | ACI76 30p | BC328 22p | MJ295S £1-00 YZIi Sip
2N3703 13p | ACI87K 35p | BCY70 17p | MJE340 48p | -BYZI2 Sip
2N3704 I5p | ACI8S8K 40p | BCY7]1 22p | MIE370 65p | OA47 ép
2N3706 15p { ADI43 68p | BCY72 1Sp | MJE37I 75p | OASI 18p
2N3708 14p | ADIS] 50p | BDI2) £1-00 1E520 60p | OA90 6p
2N3714£1-38 | ADI62 50p | BDI2 82p | MJES21 T70p | OA9I ép
2NJI7I6£l:80 | AFI06  40p | BD124 67p | MJE2955£1-20 | OA200 8p
2M3771£2-20 | AFI09 40p | BDiI3l 40p | MJE30SS 75p | BYl64 57p
2N3773€2-68 | AFII5 38p | BDI32 S50p | MPBI13 47p | 5T2diac _20p
2N3789£2-06 | AFI16 35p | BDI35 43p | MPFI02 39p | 40669 £1-00
2N3819 37p | AFII7 35p | BDI36 47p | MPSAO5 25p | TIC44 29p
2N 3820 64, AFli8 35p | BDI37 55p | MPSAO6 3lp.| CI06D 65p
2N3904 27p | AFI24 30p i BDI38 63p [ MPSASS 3i1p | ORPI2 60p

Prices correct at February, 1976, but all exclusive of VAT.P.&P.25p
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Technical
Training in
Radio, |
Television and
Electronics

ICS have helped thousands of ambitious people
to move up into higher paid, more secure jobs in the
field of electronics — now it can be your turn. Whether
you are a newcomer to the field or are already
working in the industry, ICS can provide you- with
the specialised tralning 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
technical training field. You study at the time and pace
that suits you best and in your own home. In the
words of one of our many successful students: ''Since
starting my course, my salary has trebled and I am
expecting a further increase when my course 1s
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 foxr a New Career

Home study courses for leading professional exam-
inations and diploma courses for business and
technical subjects :—

G.CE. Engineefing Purchasing
60 subjects Farming Sales
at"0" & Heating Storekeeping
"A' levels Industnal Work Study
Accountancy Management
Air Mechanical

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools

Dept.777Q Intertext House, London
SW8 4U] or telephone 822 9911

Subject of Interest

Name

Address

Telephone Number
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TUAC

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD.
163 MITCHAM RD. LGNDON SW17 9PG 01-672 3137/9080

TUAC "~ TUAC STEREO DISCO MIXER DISCO MIXER

£75°00

Size 25” long
6” high
5” deep.

250mW into 8 ohms. Rotary Volume Control, Monitoring facllity for all 4
channzls ?electlon via touch sensitive illuminated switches. Switched visual
cue indicator.

4 identlcal stereo inputs avallable with any equallsation. 2 magnetic and 2 flat
supptled as standard. High quality slider control on each channel. Yolume

treble, and bass controls for each palr of sliders. Sensitivity mag., 3mV (R..AA,
:&TBD)@':IS“ 50mV at 1KHz. Bass controls & 18dB @ 60Hz. Treble controls &

OUTPUTS
Up to 3 volts (+12dB) available. Attenuated output for TUAC Power Modules,
Rotary Master and Balance controls, Band width 15Hz—25KHz & 1dB.

MﬂNB Dl8BOTHEOUE MIXER WITH AUTﬂ FADE

MISCELLANEOUS FACILITIES

2 illuminated deck on/off switches. Mains illuminated on/off switch, Auto fade

|llumlnated og/foflfl switch. Mains powered with integral screen and back cover.
ull instr

PROFESS!ONAL AMPLIFIERS

(black rexine covered cases)
LO-LINE 60 (single pre-amp version) -
£65-00

LO-LINE 125 (single pre-amp
version) £81-00
Designad forthedmce?mnq D. J of rofesslonal standard. Offering a va tvarlet LO-LINE 125 SLAVE i £7000
of functions. Controls: Mic Vol; Tgne. over-ride depth; auto/Mar?ua;Ist. Tupg Lo- LIN E TWIN 60 (2 ,pre-am p) £80 . 00

Vol; L & R Deck Faders; Deck Volume. Treble and Bass; H. Phon Vol Selector;
Master Vol On/Off Sw. Max output1 V RMS .

Specification: Deck Inputs—50mV Into 1M Qi Deck Tone Controls—treble+20
—10dB at 12kHz ,Bass +22 —15dB at 40Hz; Mic input—200 chms upwards, 2mV
Into 10k Q; Mic Tone Control—Total Variafion Treble 15dB. Total Variation Bass

10dB; Tape Input—30mV into 47k Q. Power Requirements—30-50 volts at 50mA. Chan nel) £1 30 b oo
PANEL SIZE 18 x 44in DEPTH 8in £31-50 (All LO-LINE AMPS 254” long X 114 high x 64" deep)

*AMPLIFIER MODULES* | POWER SUPPLIES LIGHTING EFFECT
T.P.125% (125 waits *) £19-50 { P.S. 250 for supplying 2 TP 125's MODULES

LO-LINE TWIN 125 (2 pre-amp) £98-00
LO-LINE STEREO 250 (125w per

T.L. 100 (100 watts #) £16-25 £22:00 | 4 Channel sound to light sequence
T.L. 60 (60 watts *) £13-50
T.L. 30 (30 watts *) £9:75

(* Watts R.M.S. continous

P.S. 60/60 for supplying 2 TL 60's
£19-50

P.S. 125 1+ 45 volts for TP 125 £13'75
P.S. 100 + 43 volits for TL 100 £12-00
P.S. 60 + 38 volts for TS 60  £11:50
P.S. 30 & 25 volts for TL30  £7-50
PSU 2 for supplying disco mixer £5-50

chaser 1000 watt per channel £17-25
3 Channel light modulator 1000 watt
per channel £15-50
1 Channel light modulator 1500 watt
per channel £7-2
Add sequence chasing and dlmmmg
effects to TUAC 3 channel
L/Modulator £1175

sine wave output)

PRE AMPLIFIERS

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

VAOS Vol. Treb, Mid and Bass controls. Hl. IMP. FET. I/P sultable Mid. Gultar,
Radio, Crystal/Ceramic P,U, Sensltivity 4mV. Treble +35dB at 16kHz. Mid +20—15dB
at 1Hz Bass +20 —10dB at 40Hz. £6-5

VAOG Vol, Treb, and Bass controls. Sensitivity 8mV, Treb +28 —15dB at 12kHz,
Bass +18dB at 40Hz £5-50

SVAOS STEREO PRE AMP Vol, Treb, Mid and Bass controls, I/P suitable, Guitar.
Radio. Crystal/Ceramic P.U, Sensitivity 4mV. Treble 4 35dB at16kHz. Mid 420 —15dB
at 4kHz. Bass +20 —10dB at 40Hz Plus Full Balance Control. Full I/C operation
supply voitage + 15VDC £12°50

HOW TO ORDER BY POST

Make cheques[P.O.s payable to
" TUAC LTD (PW3)
or quote Access/Barclay Card No.
and post to TUAC LTD (PW3)

163 Mitcham Road, London, SW17 9PG,
We accept phone orders against
Access/Barclay Card Holders
Phone: 01-672 3137/9080

PERSONAL SHOPPERS MON, TUES, THURS, FRI. & SAT
9 a.m.-6 p.m. WED 8 am.-1 p.m.

ALL PRICES INCLUDE V.A.T. (8%) AND POSTAGE AND PACKING

ACCESS & BARCLAY GARDS ACCEPTED JUST-SEND OR PHONE US YOUR NUMBER. H.P. ENQUIRIES INVITED
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ENTERTA.Y_I\N MENTS LTD

NEW! NEW!

NEW!

120 WATT R.M.S. POWER AMPLIFIER MODULE

USES I50W i6A. RCA DEVICES

Compare these features:

B 10 Transistors 4 Diodes—Fibre Glass P.C.B.
Typical Distortion—0-4 %/ : Noise—80dB
Short, Open Circuit proof—Load line limiting
Only FOUR Connections—Simplicity!

High sensitivity (240mV) suits most mixers
30Hz—40KHz 4- 1dB Frequency response

B Compact—6”%x3”x 14" (15x 8 x4cm)

ALSO AVAILABLE—60W RMS & 30W RMS VERSIONS

WITH ALL THE ABOVE FEATURES
SA608 75 £12:50 SA308

8Q {65v)

H Power supplies with glass-fibre P.C.B., high grade
transformer, fully fused and ready to wire:

PMI20 1 FOR ONE SA1208 £11.60 PMI202 FOR TWO SA1208D £15.30
PM601/2 for one or two SA608 £10.50 PM30I/2 for one or two SA308 £8.80

Single supply line—No output capacitor needed (95v)
M Standard 8Q output—will operate on other impedances

30W (48V) RMS
into 8Q2

£9'50

SUSTHTI 7000

professional standards - realistic prices

it’s
the new

SA1208D

SYSTEM 7000 DISCOTHEQUE GONTROL UNIT

W Complete and ready to plug in
M Totally encased—no soldering at all
MW Tough, bold, two tone stainless panel—
for panel mounting or freestanding
Hl Mono or stereo versions
B Front and rear output terminations to suit style of usage
@ Inputs for 2 ceramic cartridges/tape/microphone
B Autof{ade with depth and threshold controls
B Wide range treble and bass controls on both channels
B Individual deck controls AND left/right fader
M Low noise (— 80dB) 20Hz — 50kHz + 1dB
B Suits all Saxon amplifiers and most other makes

IR 1 watt headphone monitor—five position switch with mute positions

® ©

-

I

M CONTROLS—L. to R: Mic

5600666080

Design and performance
to professional standards

P —

-

Lol

2

Vol Treble Bass, Autofade

depth, L/Deck Voi, R/Deck Volume, Tape Volume, Treble,
Bass, Master, Monitor Volume, Monitor Selector-On-Off
M Variable autofade stainless steel panel

mono £34°50

stEreo  £49°50

MODULAR DISCO MIXERS mono & STEREO

Printed circuit sub-assembly version of the above mixers—ideal for
those wishing to incorporate Saxon’s superb specifications into

their own systems—al/ the electronics are provided.

You require only plugs and sockets plus one switch to complete
the wiring. All other controls are already mounted on the P.C.B.
Comprehensive wiring instructions are supplied with circuit and

very clear diagrams.

mono £18-50
sTErREo £27°50

AN T

930

MULTI-PURPOSE MODULAR MIXERS—A SYSTEM 7000 BREAKTHROUGH—UP TO 20 GHANNELS MONO/STERED

B COMPLETELY WIRED WITH STAINLESS PANEL.:

I P.C.B. MODULES :

B Ready
assembled with
all controls

B Simple
terminations—
solder or edge
connector

M Consumption
10mA at 18v

R oTLEs  Mono IM7001M

g“’ to 20 may Stereo 1IM7001S

e used)
Mono 1M7002M £5:50

MIXING
(only 1 required) Stereo 1IM7002S £9-00

MODULE
Provides headphone output & mixes all inputs to output level.
Suits all mixing requirements for groups—clubs discos etc.

£5-50
£9-00

Both modular and complete types on offer:

W Inputs for all sources inc mag. cartridge

Il Wide range bass and treble controls

M Only one mixing module required

 Up to twenty channels

H #w monitor power

H Mono and stereo modules may be used
together

W Feeds most amplifiers

B Modern low noise circuitry

M 20Hz — 30kHz + 1dB

M Echo send/return facility

B Send for details

M Complete—ready to plug in or solder

M Scm matrix—bold panel

¥ Individual monitor buttons

Mono ioput medule £8-50
Stereo input module £12-00
Mono mixer module £8-50
Stereo mixer module £12-90

Power supply unit £7-50
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it's the complete answer!

SEE SYSTEM 7000 AT OUR SHOWROOMS OR SEND FOR LOGCAL STOCKIST I.IST

New' TWO STROBES TO MEET New' 150 WATT LIQUID WHEEL

® ALL REQUIREMENTS

SUPERSTROBE

M Built in Saxon reliability

M 1 flash/2 secs.—up to 20/sec.

H Compact black Bondene case

W Appearance matches other
Saxon units

M Ideal for the mobile disco or
smaller club

PRO-STROBE

M Giant 80 watt tube

W Discharge energy up to 6
Joules

B External trigger—audio up to
240v

M May be used with Soundlite to
obtain rainbow strobe

® PROJECTOR

Il Complete with wheel
B 150 watt tungsten lamp

B Wide range of extra effects
may be attached

B Sturdy construction
B Adjustable feet

M Smart, tough Bondene case SUPERSTROBE £24-75 £29-20

8" % 8" x 5° approx (20cm X

200cm x 13cm) PRO-STROBE  £38-50 Spare wheels £4'90
TOTAL CONTROL WITH SYSTEM 7000 LIGHTING GONTROL UNIT

Full trol of 3KW of lights (1KW/ch 1

T e o A R AND SUPERFECT MODULE

J Variable speed sequence with slider function

control This unit e
Stainless steel two tone panel—matches mixer offers the performance
13 transistors 8 diodes—advanced control circuitry of units offered at nearly
High audio sensitivity—operates from any twice the price.

amplifier

BB Attractive Bondene case—free standing or panel

mounting

£38-00

inc. case & plug—ready

B Individual tone controls plus master audio control to use.

SUPERFECT MODULE

W All features as the
System 7000 lighting
control unit

M Requires only panel
and plug socket, etc.

M Slider control
supplied

B Glass fibre P.C.B.

M 8 amp RCA triacs

[ ] Complete light show

e PCB. savassemtly of | SAXON SOUND-LITE

"°f;§.ntif,o‘§c’§f§um,{§ﬁ2d.ﬁ Our outstandingly successful 3kW converter in module

corporate Saxon's | form
excellent specs.

_in their own B Up to 1kW/ Superb value at
systems. channel

M Individual tone : ) £1 5'50

controls
M Master control
B RCA 8A triacs
B Glass fibre P.C.B.

in one unit M B Operates from any
with instructions £27 75 amplifier
y light banks with t plug SPECIAL OFFER—
REFLEGTGRPOD socket oompl:te “with wx'-g flector £15 Reflector lamps (spots) Scintillati
lamps—atiractive Bondene case n  100W Red/Blue/Green B Scintillating
with white front. €ach  £1-40 ea. or 10 for £12 light display

SYSTEM 7000 MINOTAUR : 1350 WATT HIGH-GRADE

THE LITTLE AMPLIFIER WITH THE BIGHEART

H 100W INTO 8 OHMS
B Twin mixed inputs

B Wide range bass and treble controls

M May be used as a slave amplifier
B Twin output sockets
@ Two tone anodised front panel

PROFESSIONAL QUALITY

Ask for 2 quotation for a com-
plete system to your specification
—Systems from £280-00—con-

M Fully protected against incorrect loads soles from £160
0 q fi i f -
With bondene cover 54900 With Vynide covered wooden case £53°00 :Zfesh,“féiﬁsp'éﬁﬁgﬁﬁﬁe?s, i‘t)cn.,
Access or PRICES include carr. and packing but VAT at 8% must be added to all orders. C.O.D. 65p extra— SAE
Barclaycard? all enquiries. CALLERS are welcome at our showrooms at
Send or 327-333 Whitehorse Road Croydon, Surrey.
‘y 'urL ne Orders by post to the same address—Please make cheques or crossed P.O.s payable to
o
ber fo!
B SAXON ENTERTAINMENTS LTD.
a';{n";g- Telephone: 01-684 6385/0098
;\‘ e'; = p.m., Shop Hours 9am-5pm Lunch 12.30-1.30 Sat. 9.30am-5pm. Mail Order desk 10am-4pm Mon. ~Fri.
Ai:gweurphone Prices and specxﬁcauons subject to alteration without notice
service on Bona-fide trade enquiries to NORMAN ROSE "ELECTRICAL LTD., London (01) 837 9111
01-684 6385 Manchester (061) 273 1498 Birmingham (021) 236 4710 Bradford 0274 26104

YAT No. 218 8921 49 RGD England 1091993
Practical Wireless, March 1976

www americanradiohistorvy com

931


www.americanradiohistory.com

Fully guaranteed
lndiVidua“y packed TRANSISTORS, DIODES etc. ALL valves
VALVES 8RR IR s @m o
L] 0oC 22 8X 754 3055 6SCILT 4 23 UHGT 3
AC 197 AP 239 BYZ 16 0oC 25 ZR 11 2N 3391 68G7 5003 S0015. 517-3'6 4008 n‘-’gg
A1086 5125 ECLB0 85p!GZ37 £1-00)|PY82  40p| 4C 128 AFZ 12 CRS1/10 [0OC 26 ZR 21 2N 3638A | 68J7  85pls0c17 £1-00(6067  70p
p|ECL82 36p KT66 £2-50/PY83 40p|acC 175 ASY 26 CRS1/2¢ |0OC 28 IN 234 2N 3730 6837GT 36p{30C18 90p[6080 £2-30
ATm 5op ECL83 70p|ET88 £3-85/pysgs 45placyis ABY 27 CR8 1/30  |OC 29 1N 25 2N 3819 G6SK7 O0DI30F5 £1-00(6146 £3-85
BISH £300| ECLeG 50p|MEA 750 by500 2100 | ACY 19 ASY 28 CRS 1/40 {0C 35 1N 324 2N 4038 6SL7GT 50p|30FLI £1-00|6146B £3-85
CY3l “80p|EFSS  85p|ML6 650 ,cu00 .o [ACY20  |BClos CRS 3/10 {0OC 36 IN 384 2N 4058 68N7GT 50p | 30FL12 8020 £5-00
DAF98 55p| EF37A 042 45 ACY 39 [BC118 CR83/20 |0OC 42 1N 43 9N 4061 68QY  55p £1-10{9001  £5:00
DF96  55p £1-20|082  45p|PY80L g"’l' ACY 40 BC 119 CRS 3/3¢ {0C 44 1N 70 2N 4785 S8VEGT 55pI30FL14 90p[5002 ~ 50p
DE95 70p|EF40  75p| PABCE0 40p{ QY0310 Lah 149 BC 136 CRE3/40 045 1N 277 aN 5295 6X4  40p|30L15 95p|9003  W0p
DLo2 40p|EF4l  65p|pud7 808! c v EE40 A 161 BC 187 CRS 25/025 | 0C 70 1IN 4150 |3N 128 6X5G  40p!30L17 85p|9004  8bp
DL96 60p|EFSC  80p ycooo 5op|R¥ oo |AP162  |BC148A [GET15 0073 IN 4148 (3N 158 6X5GT 50p|30P12 £1.00|9006 a5y
DY86/87 |EF83 £1-25|pccse 40p ADZ 11 BC 172 GET 118 [0C78 2N 4564  |3N 166 6Y6G  90p|30P19 £1-00
0p EFS85  85ppcoss 4Gp(RIS 75 lapZi2 BC 172A |GEX 66 00 78D 2N 708 28 303 Z4 65p|30PLL 96D
DY802 45p|EF86 36P|PCC89  §0p|SCL/400 AF 114 BC 2124 NKT 222 [0CS81 2N 918 2082 8-30L2 90p|30PL13
E83CC/01 EF89 30p{pCCis9 60p 3 AF 115 BCY 31 QA5 oC 82 2N 1304 40250 TR7 80p £1-10| ¢.R. Tabes
£1-20| EF92  50p|PCF80  40p|SC1/600 AF 116 BCY 33 OA 47 oc 82D 2N 1305 40251 7y4 80p|30P14 81-10{ 167 5
EI80CC 70p|EF95 40p|POFsz 40p 2500 1 AF 117 BCY 72 GA 70 0C82DM 2N 1307  [40310 D6 40p|35L6GT 78D| 00" Dgqo. 0
F182CC_  |m@1s3 S5p|PCFSs 60p|SPS1  n]aFiis  |BF115 |0A T2 oC 83 2N 1309 |40668 STh 2000l sameT 10 T =l
2195 gF184 350/ PCFe6  60p| TT2L £5:00 | AF 124 BF 167 OA 73 0C 139 N 2062 1948 560 |3szaq 70p| PO
EAB0  40p|EFI200 76p|PCF200 75p|U25  85p | AF 125 BF 185 OA 79 0C 140 2N 2147 12ATG 48p|50C5  &0p £18-00
EABCB040D|yy34  70p|{PCF201 75p|U26  75p | AF 126 BTY 51 OA 31 oC 170 2N 2411 12AT7 40p|50CD6G MW13-35
EAF42 750|:ysg  gop|PCFB0L 55p|U27  6bp | AF 127 BFY 52  |0A 300 0C 172 2N 2989 12AU7 85§ £1-10 "
EB9L 8 EL37 £1-80|DCF802 50pir1o1  75p | AF 139 BSY 27 0A 202 00 200 9N 3063 12Ave 50p|75 £1-00 VEEIER
EBC33 £1:00) I87 530 PCF805 80p|Us01  75p 12AX7 85p|75Ci  76B|3mp1 ao.
EBO41 7op|BL41 80P\ pGra0s 75p|yaBcso 12BA6 45p|78  7Bp|opr’ e oo
EBF80 40p) o, 27 | PCF808 90D 40p lurss  4p}1sd  s0p}~——V A . T.~—~—|6Ba6G 90pi6H6  40p| 12BE6 50p|78 00i65%,  £5.00
EBF83 §0p| ;) 20n|ECH200 800 |UAw4s 85D |UFS9 &0p|1T4  50p o, |6BI6  65p|6IdWA 12BH7 50p|80 75D
EBre9 40p Fiol COMPCLSL 850 UBCAL 60p ULl 70p1x2a 75p| Please add 259 sxora 6op $1.95 1208 56p|soa2  7op
EC52  85p EIs6 46p PCL82 400! g Fs0 40p (UL84 40pi1X28 75p| ¢o ali orders 6BR7 £1-20/6J5 65p| 12E1  £3-506|723a/b £0-00
ECC8L  40p ?IPCL83  85p|unpas 40p |UY41 46pieD21 60pj_____—__ 7 |GBWS £1-00|6J50T 50p| 12K5 $1-10/803  £6-00|Special
Bcesz 85p|BLOO 48D PCLS4 45p| iy gy o0 |VRIOS/30  |2Kas 20.00|SYSGT BDp GAGS  46p|cBwy £1.00/676  30p| 12K7GT 50p|505  £14.00| Vaives
ECCs3 85p BLo04 800iporss 6op| URI7 45p|3A4  B0p|5Z3  80p|6AQSW 70p|6C4  40p|6J7  30p| 129K8CT Y0p|807  650|cvase
ECC84 36p|EMI1  60B|pCrges 60p o 351 'ig" VR150/30 |3D6  40p|524GT &5p|6AS6  80p|6CE 50p|6J7G:  40p| 12Q7VGT 70p{813  £6-50 £45-00
ECC85  40p| EM80  B8piprrage 7op| UCC 2 45p(384  40piGAB7 60p|6AT6 60p|6CB6  50p|SKGGT 80p| 12SATGT  |866A £1-20]M503-2742
ECCss 90p EMSL 400 |pr3s  gop| UCKSO TP | ooy 0 flnvi  8eplSAG,  G0n|6AUG  40p|6CHG £148.6%7  56p 70pl9314 £6-00 ¥
ECC38 50p|EMS7 £1-00|PL81  50p | UCH42 75p ixes™ ™ g5pisgjonam GAVG 45P|GCL6 ~78p|0KTG  30p] 12867 Bop 954 50p{ K301 £7-00
ECCIS9 70p|EY51 450 (PL82  45p| UCHSL 45p |zso0v 2460 SATC 70D\ Gy iaT | |6D6  55p|GKSGT 50n| 195J7 55p 935  50p| KAN2A
ECFS0 40p|EYS1  45|PL83  430|vucLs: asp s2.90 sBossns | |OAKS 40P Top|SEAS  85p|GKos £100|1aV4 409 955 0 £6-00
ECF82 40p|EY86 40p{PL84  450|pOras 66p | 28010 £270 £4-50{6AK8 4025 voon’ " loR7  £110(6L6  £1.90] 1457 $100 957  50P| 0Y4-250
ECF801 75p|EY88 50 PL504 80piUR4l  70p | Z90OT £1-20|5R4GY 6ALS  30p £1-00/6F8G  75p|6L6G  80pi 19AQ5 65D 1305  20p £19.00
ECH35 EZ40  70p,PL508 £1-00| UFSO  86p {1a3 550 1°10{6AL5W 55pi687 70p|6F23  80p|6L7G  40p| 19G3 -60 1629  70p|TY4-500
<401 BZ41 75D PL50D £1-35 114 25p15U4G  50p[6AM6  80p 6BAG 35p|6Fs2  75p|6SA7  50p| 19G6 £6-60 2051 $£1-00 5
gggg gg; gggg ggg gg%? slégg i1R5  40pi5V4G  55p|6ANS 45pl6BE6 40pi6¥33 £3-50!6SATGT 40pi 19T5 sue-% 5933 s.«;}-go 737:\ £23-00
20P3 6057 p|25/192
ECHS3 48p|GY501 75p|PVs0  40p MINIMUX POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 5 110 608 -
ECH84 45p!GZ34  70p'PY81 40p' MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K. 2OESR B 10: S060RT7 10,00
UK Postage £1-£2 20p, £2-28 30D, £3-£5 40D, Over £5 free, C.0.D. 50D extra, ¥A|.Y1Es AND 'rinAns;srongs
elephone enquiries for valves,
g TEST EQUIPMENT transistors, efc., retall 746 3034;
vAa r;og of thehsed v'alves are imported and prices LARGE SELECHON tigde and, gxport 743 0398,
or eac! elivery, so we reserve the right i
to change prices for new stock when unavoxdabgle Colomor (Electronics) Lid.
170 GOLDHAWK ROAD, LONDON W12,
Open 9-12.30, 1.30-5.30 p.m. Closed Satusdays

‘SPECIALIST’ RANGE

5 Models for
5 purposes

FANE CRESCENDO COLOSSUS
18" DIAM. 200w R.M.S.  Jsgie..,
4” PGLE ange z~3'2kHz

Total Flux 360,000

Rec price inc. VAT

£97 .50 | eLiTE rRANGE

5 For front or rear CRESCENDO 12A
All have . mounting e 12L
ROBUST s 12 BASS
CAST ALL 100 Watt RMS

ALUMINIUM

CRESCENDO 15
S, OO 1
POWER COILS. »

. COLOSSUS

3 :LS_;'ANDING Rec. Prices from
Q Y FOR THE
DISCRIMINATING £46.95
PROFESSIONAL inc. VAT
MUSICIAN ngl‘:
Avaitable in 8 or 158, | FREQUEN
v;rYa“: flt';ll gl:alran&terp HORN UNITS

2 MODEL 910 Mk II
ll_z” DISCO &0 g Rec, Price | And don’tforget our fast seiling iB i Rating 50
inen cone surroun : f » watts with
Extralarge TWEETER £24.75 and reliable ‘Budget Speakers recommended

BPOP’ I5 127 15w £7-70  'POP' 55/2 127 60w £19-99 filter. Rec, Price |
POP* 33T 12” 33w £10:99  ‘POP’ 60 157 60w £22.95 £1 6'95 bR i
‘POP® 50T i2” 50w £1495  ‘POP* 100 18" 100w £3895

v v MODEL 912  Rec. Price

Above are Rec, Prices inc, V.A.T, Guarantee is for 2 years. with even higher £1 9 50

12” GUITAR 60L. £23.50

12 GUITAR 60B
For use in multiples £23.95

.for Bass Guitar sensitivity
Picase send SAE with all enquiries MODEL 920 Mk i (as illust) Rec. Price
127 *‘PA6O’ ‘
General Purpose £13.50 Distributors (Wholesale & Retail Trade) :'egl_."s"im't';ly'{:;: e;s‘:?th £47 50
All above 60w R.M.S LINEAR PRODUCTS LTD,, recommended filter 100 watts
Hhove Tw RIS Electron Works, Armley, Leeds. HPXI HIGH POWER CROSS-OVER UNIT_

i5"BASS7070w  £35.95 | Manufacturers enquiries to: FANE ACOUSTICS LTD., Suitable for above Horn Units Rec. Price £2-50
For all Bass Instr * 286 Bradford Road, Batiey, Yorks. Prices shown correct at Jan. 12, 1976

932 Practical Wireless, March 1976

wwwW americanradiohistorv com


www.americanradiohistory.com

MR CIR?SELECTRONICS for TEXAS TTL
MNMOTOROLA McMos® 74 SERIES

MC14001CP  Quad 2 Input NOR 18p SN TN Quad 2 Input NAND 18p
MC14002CP Dual 4 Input NOR 20p SN7402N Quad 2 input NOR 18,

MC14011CP  Quad 2 Inp. 18p SNM04N  Hex Invertor -
MC14015GP  Dual 4 Bl & Statlc Shm Register £1-28 SNT413N Duai . 19p
MC14017CP Decade Counter £-2 ual NAND Schmitt Triggers 32p
MC14021CP 8 Bif Static Shift Register £1-28 SN7447AN  BCD To 7 Segment Decoder Driver 95p
Mcuozaca= Tripie 3 Input NAND 20p SNT472N J-K Master-Slave Flip-Flop 26p
MC14027 Dual J-K Flip-Flop 86p SNT7473N Dual J-K Master-Slave Flip-Flop : 30p
MC14042CP Quad Latch £1-28 SN7475N 8 Bit & 4 Bit Bistable Latches 50

MC14046CP  Phase Locked Loop £1-85 SNT480N Decade Counter »
MCidodocP Hex Invertor Buffer §1p SN el : Stp
MC14510CP BCD Up-Down Counter £1-40 N74938 4 Bit Binary Counters 50p
MCi4511CP BCD 7 Segment Latch Decoder Driver £2-12 SN7495N 4 Bit Right Shift Left Shift Registers 70p
MC14528CP Dual Monostable 9%p SN7T4I1IN Monostable Multivibrators 5p

FAIRCHILD

8 Pin DIL

NATIONAL
SEMI-
CONDUCTOR
14 Pin DIL
Stereo

MOTOROLA FAIRCHILD

14 Pin DIL

Coileus 14 Pin DIL

var. voltage
Decoder Regulator Op-amp
Pre-Amp

n 5
£210 55p op o

4 MOTOROLA SIGNETICS FERRANTI
. I:Il][!ﬂ Au%d :.V::np 8 :::' S:L ;:::Ixn SPECIAL OFFER
B 75]) Gﬂp £1-95 “*ECONOMACK”

Stereo

7 SEGMENT LED

MICROTEST 80 NATIONAL
oz ony coNpaeTOR Mem. | DISPLAYS.
< N
Electronic “14 Pin DIL CONDUCTOR Common Anode
Amazing value at Auﬁlvo’al'\'mp 14 P(i‘n DIL 707E 0-3” 75p each
£12:90 £1-90 QESAM : 4 for £2-75
Ssarement p 727E 0-5” Dual £1-65 each

EUROSIL 4 for £6-00
747E Jumbo *6” £1-95 each

and 40 ranges

NATIONAL
PRINTED CIRCUIT BGARD 1S

SEMI.
VABLE WITHOUT CONDUCTOR 24 Pin DIL

S OLDERING
Voits D.C. & ranfus T00mV_— V. NI Clockehip 4 for £7-00
@Ok B/V) 3% recision on DC mbaG £°4 3&
precision on an ] 1
Volts A.C, 5 ranges: 1:5V. ~1{0V, -
50V - 350V, — 1060V, (4kQ/ V) £7°78

A, DG, s s Ay A - SUPERTESTER 680R ICE

5A.
Amp. A.C. 5 ran;
_gsmA - gsom:.f 2550AMA I 10 Fieids-80 Ranges: 20,000 Ohm per Voit/sensitivity
Ohms 4 ranges: Low - - Qx10 -~
Q2100 trom 1/10 d{ Quntll 5 Mega Q
V Output 5 ranges: 1-5V, - 10V.~ 50V,
- 250V. - 1000V
Declbels 5 ranges: 4-6dB, +22dB, +
36dB, +50dB, +52dB

Capaelty 4 rangas 25pF - 250uF -

@ Fully screened against external magnetic flelds @
Scale width and small case dimensions {128 x 95 x
32mm) @ Accuracy and stability (1% in D.C,, 2% in
A.C)) of indicated reading @ Simplicity and ease of
use and readabitity @ Full ranges of accessories @
1000 times overjoad @ Printed circuit board is removable
without desoldering @ More ranges £1 9.

=1 than any other meter.

25004F ~
SEMICONDUCTORS
Agmy Wi m 2
2B F g afMiROp wis
AF239 Gp | Bew i ¢ 2,88 °
i moiges B b riggd i -
B e | pevn | B oESWS UK105/C FM Microtransmitter £8-07
RS i BDVSS g | o =2 & 2 [UK220  Signal Injector ) £3-53
Bcie7 e BE1SY ®l o §-' c c |UK230  AM/FM Antenna Amplifier £4-16
séis g | g 20 % 2 2 |UKs5 UHF/VHF Antenna Amplifier £8-87
15p | BEX 2% | =4 b UK302  4Ch. Radio Control Transmitter £17-50

Bcz | s p| X S5 _ . |UK345/A Superhet R/C Receiver £8-81
scana 1w | B2 “a:] O 5@ G T UK  GXC 2Ch. R/C Splitter 1000Hz. &
BE% I T 2000Hz. _ £8-34
BEHTA i | 9Cn :;I; m 0w ) UK330 GXC 2Ch. R/C Splitter 1500Hz. &
aesee | meaa o] O wuw 2500Hz. £8-34
BC320A 20 | TiEeA (S o2 UKS55  Radio Control Strength Meter £9-65
BCszn e | 2o 2 o g § g UK780  Electronic Metal Detector £11-65
Bcg_a; i | oNawo i2p UK875  Capacitive Discharge Electronic

*‘matched pair’ P §ﬁ3553 ;,17% lgnition Kit Neg. Earth £17-33

9 283 Edgware Road, London W2, Send SAE for
Tel. 01-262 8614 _ FREE LISTS
Hours of business 9.30 - 6.00
E L ECT RO N I C Monday to Saturday Callers welcome
ALL PRICES INCLUDE VAT PLEASEADD 20pP & P
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EDITORIAL ANNOUNCEVIENT
PRACTICAL

As a result of continued requests from readers we are happy to
announce the start of a printed circuit board service for projects
published in Practical Wireless. A list of PCBs now available,
plus ordering coupon, will be found below. The list will be
extended as new PCBs are made available. Generally the boards
will be of epoxy glassfibre, drilled and roller-tinned. For the time
being PCBs for projects published in PW before December 1975
are not available through this new service

'—-——I-__m-——_—ﬂ‘_—-—f————,’—m——-

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

Please supply PCB/s as indicated by tick/s in box/es

Issue Project Ref Price

Dec¢ 75 Radio-Pickup Link DNO0792 0-98 + 10 p/p
Dec 75 Random Number Selector DNO0793A 0-98 + 10
Dec 75 Sound-To-Light Display DNo0798 1-15+ 10
Dec 75 12V PA System DN2/JM 0-98 + 10
Dec 75 Disco System, Amplifier

U
U
O
U
(2 required) SRBP each AMO0421 3-40 + 18 O
glassfibre each AM0421 4-10 + 18 [
Dec 75 Disco System, Light Modulator AMO0423 2-70 + 18 O
O
O
O
O

4

Jan 76 Music Box SRBP DNi/JM 2-25 4+ 18
glassfibre DN1/JM 3:00 + 18
Jan 76 Emergency Light Unit AMO0419 3-50 + 18

Mar 76 CMOS Crystal Calibrator AMO0438 1-19 4+ 10

Post and packing is for one board. For each additional board add
to the 10p or 18p rate as applicable. Prices include VAT.

4]
P
o
-y } Remittances with overseas orders must be sufficient to cover despatch
D by sea or air mail as required.
O l } enclose Postal Order/Chegue NO.......cocoemrinivcnieiian for £...cccevvvenrennr. made
2 I payable to READERS PCB SERVICES.
-
0 I NAME. st T ,
9 = ADDRESS cen we vrnnr e vaih o rRe s ban a8 FRT wxe e en s R T ITE R e P e e s PR T T e R T s VaE R e
t 30 |
| ........................................................... R i ST Post Code ....cociirnnnnnienennen
© Irc Magozines [ td | Any correspondence concerning this service must be addressed to READERS
- 1 PCB SERVICES and not to the Editorial offices.
L———|-_——I~_—_—_——_———--—--_
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Wild Life Contest
RIZES worth more than
P £1,000 are to be awarded in
the 1976 ‘Scotch’ Wildlife
Sound Recording Contest,
organised for the eighth consecu-
tive year by 3M United Kingdom

Limited’s
Division.
Top Award for the overall
winner of the contest, which is
open only to British amateur tape
recordists, is a Sennheiser MKH
815T transistorised condenser gun
microphone, together with power
pack and accessories, donated by
Hayden Laboratories. New to the
competition are special awards for
cassette recordings and stereo
entries: a Wollensak 4766E hi-fi
cassette deck with Dolby noise
reduction circuitry (recommended
price £288) goes to the entrant
submitting the best entry made on
a cassette machine, and a pair of
Monitor MAS5 Series II speakers
will go to the recordist entering
the best stereophonic recording.
In addition, a Grampian para-
bolic reflector with DP6 micro-
phone, and a pair of Rotel stereo
headphones will be awarded for
the most original recording, and
specially commissioned water-
colours featuring the subject of
their recordings will go to the six
class winners (three in the
novices’ section and three in the
section for experienced entrants).
Subject categories are: birds,
mammals and insects, and outdoor
habitat. Scotch Classic recording
tape or cassettes will be bonus
prizes for all winners and runners-
up, and all entrants will be invited
to the prizegiving luncheon in
London. The overall winner—3M
Wwildlife Sound Recordist of the
Year——has a seat reserved on the
judging panel for the following
year’s competition.
- There is no entry fee, and copies
of the rules and entry forms—
together with hints on wildlife
recording by lecturer, author and
international recording contest
winner Richard Margoschis—are
available from Bill Bowles, Public
Relations Executive, 3M United
Kingdom Lid., 380 Harrow Road,
London W9 2HU. Closing date
for receipt of entries is March 31,
1976.

Practical Wireless, March 1976

Recording Materials

Marshails Lid.

ARSHALLS of Crickle

wood recently announced

that they have been
appointed as distributors for
Mullard Ltd. and National Semi-
conductors Lid.

Products covered by the new
franchises will be available not
only through their main branch
at 42 Cricklewood Broadway,
London N.W.2 but also at 1
Straits Parade, Fishponds, Bristol
BS16 and at 85 West Regent
Street, Glasgow G2 2QD.

VHF Convention

HE next National VHF Con-
I vention will be held at
Brunel University, Uxbridge,
Middx, on 89 May, 1976. The
accommodation is vastly better
than at previous venues and there
is more exhibition space which
will not need to be disturbed by
the dinner. Residential accommo-
dation is also available.
Radio Society of Great Britain,
35 Doughty Street, London, WCIN
2AE.

Suiton & Cheam
HE 27th Annual Dinner &
I Ladies’ Festival of the Sut-
- ton & Cheam Radio Society
is being held on 6th March, 1976.
Tickets are available from A. V.
Tillin, GSMES, 11 Great Ellshams,
Banstead, Surrey, SM7 2BA.
Tickets are £4-50 for seniors and
£3-50 for juniors. Time: 6 for

6-30 p.m.

Och Aye
HE Central Scotland Ham-
I Fest will be held at Wrang-
holme Hall Community
Centre, Jerviston Road, New Stev-
enson, Motherwell, MLL1 4UQ on
March 14th. Doors open at 2 p.m.
Many Amateur equipment dis-
tributors will have stands there
and there will be a Home Built
Equipment Contest with a differ-
ence—entries will be tested with
professional test gear to make
sure they work! In addition, there
will be a sale of useful gear and
components—not junk it is stres-
sed-—there will be a teach-in on
the Central Scotland 2m Repeater
at 3 p.m. and a talk-in station
will be operating on 145-5SMHz
(GM3PXK). There will be a
demonstration of slowscan TV
and RTTY and refreshments
will be available. Further gen
from D. H. Plumridge, GM3KMG,
Mid ILanark Amateur Radio
Society, at the Wrangholme Hall
address mentioned above.
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Heathkit Catalogue

HIS is the front cover of the

I new Heathkit catalogue

which is available from
Heath (Gloucester) Lid., Bristol
Road, Gloucester, GL2 6EE.
Please enclose a 10p stamp for
return postage.

The following new models are
introduced. GB-1201E  Digital
Electronic Stop Watch Kit; BD-
1157 Car Intrusion Alarm Kit;
TD-1089 Electronic Doorbell Kit;
CI-1079 Digital Rev. Counter Kit;
C0-2500 Solid State Ignition
Analyser Kit; HW-104 SSB Trans-
ceiver Kit; HS-1661 Station
Speaker Kit; HWA-104-1 10 Metre
Access Kit; HW-8 CW Transceiver
Kit; HW-2026 Synthesised 2 metre
FM Tramsceiver Kit; HW-2021

Hand Held 2 metre Transceiver
Kit; IM4100 30MHz Frequency
Counter-Timer Kit.
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GENERAL
GOVERAGE
REGEIVER

BEAT FREQUENCY OSCILLATOR

Fig. 10 shows the circuit of this unit. Its purpose
is to provided a carrier at the detector diode, to
heterodyne with incoming CW to produce an audio
tone, or to replace the carrier removed during the
generation of SSB signals. The BFO is wired upon
a board as in Fig. 11. No particular difficulties are
likely here. Fit pins so that leads may be taken to
the BFO swiich and a flexible lead to take to the
positive point on the audio board. A wire is also
necessary for capacitor VC9.

The coil is close wound using 32SWG enamelled
wire. Begin at X, Fig. 11, wind 12 turns, form a
tapping, and continue in the same direction with 50
further turns, ending at Y. The BFO unit is fixed
under the chassis, near VC9. Earth VCS to one of
the tags in Fig. 11 or to an adjacent chassis tag. An
insulated lead runs from VC9 to C29 and from C29
the lead passes up through the chassis to D1 positive/
IFT3 pin 4. Take the switch leads to the BFO on/off
switch S2, which is next to VC9.

It is necessary to tune the BFO coil to 1-6MHz,
with VC9 half closed. To do this, tune in any steady

c29
6-8pF +
é?%’
s2 3
——g—0"0—d
..cheF
w4 +7n
B ds
D2
b,
S o
2N3706 e 10p
v Wi35

Fig. 10: Circuit of the optional BFO unit.
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AM signal, with the BFO off. Switch on the BFO
and rotate the core until a strong heterodyne appears
with the transinission. Adjust the core for zero beat
so that if VC9 is turned either way, an aadio tone
is heard, increasing in pitch. Check that this happens
on all signals because, if the adjustment were made
at a high frequency, harmonics of the BFO might be
responsible,

The BFO is not used for AM reception. To receive
CW, tune in the CW correctly, switch on the BFO
and adjust VC9 for the desired pitch. Signals should
not be too strong at the detector. This means that
for CW reception, RF gain is usually turned back,
while AF gain is turned well up. For SSB reception,

7mm dia
s2
‘ ’ VCQ\
+
-~ o{RE}e 9 e o oV Y s
° ° = 32 swg, Y

enam.

, MC

+ *HN
- --0—e—R25 o

Fig. 11: Layout of the BFO on veroboard. The coil is home-made on a
7mm former with core.
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the BFO is used in the same way, except that adjust-
ment is much more critical. If the BFO is tuned to
the wrong side the SSB speech is inverted and cannot
be resolved. Amateur bands 14MHz and above use
upper sideband, 7TMHz and below use LSB. No diffi-
culty should arise in receiving SSB, provided the
level of the SSB signal at the detector is kept down,
as described for CW reception. If a signal of reason-
able strength is tuned in and the RF gain is turned
up while AF gain is reduced, to maintain about the
same volume level, a point is reached where SSB
resolution becomes worse or even impossible. So
all signals have to be kept below this level at the
detector.

ADDITIONAL IF STAGE

The additional IF amplifier, placed between the
mixer and existing IF section, will increase selectivity
and sensitivity. It is quite feasible to use this as an
extra IF stage of similar type, with a worthwhile
improvement in reception. If so, the IF gain control
described should be included, as it is often necessary
to turn this back to avoid overloading of later stages,
and to allow satisfactory CW and SSB reception. It
is also possible to fit an improved type of IF stage
here, and the circuit in Fig. 12 employs a single
crystal, with adjustable phasing. An advantage with
this circuit is that only a single crystal is needed,
while varying degrees of selectivity can, in effect,
be obtained by use of capacitor VC10.

1 +
ANV
€32 b é
ST,
11 2 v S i[]i
N i -Lcao Crystal
o H 470pF
3 -
| 5T vC10
L f ! c3 | 5¢F
| 1S |1 TTEoerl 1y
FT4 6 | Yi A
Capacitor {
removed 1
D_:_‘:gin Lé/o"
ee
text %ggk

v [

Flg. 12: The additional IF stage Incorporates a crystal filter at the
IF of 1-6MHz.

As no centre-tapped IFT is available, it is neces-
sary to modify IFT4 by carefully removing it from
its screening can and taking out the fixed capacitor
which is between pins 4 and 6. It is then replaced.
The two external capacitors C30 and C31 replace the
internal capacitor and provide a centre-tap. When
VC10 is adjusted so that it balances the stray
capacitance of the crystal, selectivity is at maximum.
This balancing will normally require only a few pF
so that VC10 will be nearly fully open. VCI10 is
purposely made large, so that considerable unbalance
is possible, to reduce selectivity. It is also necessary
to render the crystal circuit inoperative, for “normal”
selectivity. This can be arranged by turning the
extreme corner of the rear moving plate of VC10
outwards, so that when VC10 is fully closed, it shorts,
giving a drcuit straight through from pin 6 to the
base of Tr7. Note that C30 and C31 prevent shorting
of Tr7 base bias.

Practical Wireless, March 1976

The front panel before the noise limiter and bandswitching were
added.

An alternative method of cutting out the crystal
is to fit a contact which is ‘made’ by rotating VC2, so
that the crystal itself is shorted. This has the advan-
tage that the crystal is completely inactive, and it
avoids the “whoop” which can arise when tuning
quickly and signals encounter the unbalanced crystal
resonance.

VR3= [ R3O0 h A+
o ¥

o o ° ° o o ° o

C

R29
l & . 5 E .S -
EO ° c o ©
[ Crystal l

o o o

o o

o o o

o o

of e °

C
R28 oiff0)) -

°
.,—7-{- o

R30

Fig. 13: Component Iayoqt for the crystal IF stage.

Fig. 13 shows the construction of the unit which is
mounted behind the main tuning capacitor, see photo-
graphs. Long bolts are used to allow C30 and C31
to clear the chassis. A hole is required under the IFT
for connections to VR3 and the phasing capacitor
VC10. The capacitor must be completely isolated
electrically from the chassis. It is mounted on a piece
of paxolin or other insulating material about

% components list

NOISELIMITER . =~ . = =
R35- 200k C36/C3T 100nF '
. .D3j6  OA47 or similar germanium dio
|80 7 Switch, SPoncff

MAINS POWER UNIT
~ R36 -2 e D?}a AN400Y or similar
SN L P Xtansio;mer, 240V/9-0-8V - 100mA

de -
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Under the chassis before the bandswilch and associated coils had
been incorporated.

134 x 115in in size, which is bolted to a 1lzin bracket,

or two small brackets. It is positioned so that short

leads can run to it down through the chassis. It is

operated by an insulated L4in dia. rod about 4lsin

‘long passing through a bush in the panel.

ADJUSTING THE CRYSTAL FILTER

Fig. 14 should be of help in dealing with this aspect
of the filter. For best possible adjustment a signal
generator is necessary, but a very useful degree of
selectivity should be obtainable without it. In Fig. 14,
A is the response curve of the IF transformers alone.
At resonance, response ‘is maximum, falling away
either side as the receiver is tuned a little one way
or the other from that giving best reception. Curve
B is the sharp peak obtained with the crystal when
balanced by VC10. When the IFT’s and crystal are
on the same frequency, A and B will occur at the
same tuning point, as in Fig. 14. But where the
crystal and IFTs are on slightly different frequencies
(as may be expected) curve A and curve B will occur
at slightly different tuning points.

If a meter is connected, as described earher, and
the receiver is tuned across a steady AM signal, the
flat peak A and sharp peak B may possibly be
observed. If so, tune the signal to peak B and adjust
all the IFT cores slightly to move peak A to peak B.
This will give an improved signal strength reading on
the meter. When this is reasonably correct, adjust

Response

Resonance w139

Fig. 14: The various IF bandwidths oblainable with the crystal filter
are shown as B, C and D. The bandwidth with IFT's alone is shown
by response curve A.

938

VC10 for the sharpest possible peak. If VC10 is set
too high, in capacitance, the crystal curve resembles
C, while too little capacitance causes the notch D
to move to the other side of the pass-band. With a
correctly adjusted filter, the rejection notch D can
be moved across the pass-band by VC10, to eliminate
or reduce an unwanted carrier. Deliberate unbalance
is also obtained with VC10, to reduce selectivity.

Best possible adjustment requires an unmodulated
signal from a generator as the sidebands cansed by
modulation will lie partly outside the pass-band.
Otherwise find a setting which causes noticeable loss
of upper frequencies with any AM signal, with a fall
in background noise, and much sharper tuning. As
such a filter is not normally kept in circuit all the
time, it can be cut out by either of the methods
already described.

BANDSWITCHING

Bandswitching obviates the need to change sets of
coils by hand, but needs quite a lot of wiring, so
whether or not it is provided must depend on per-
sonal choice. Fig. 15 gives details of the circuit used.
For four bands, a 4-way 6-pole.switch is used. It is
necessary to use a switch with three separate wafers,
each with two poles. The front wafer is S3 and S4,
the middle wafer is 85 and S6, and the rear wafer
is S7 and S8. A standard Maka-Switch was used as it
is quite smal]. The wafers are actually 2-pole 6-way,
but two ways are left unused.

l .
S3 R4 |55’ L & 57
. ° [

All wafers ganged

v

Fig. 15: Connections for one range of the bandswilch, Each range
should be fitted and tested before adding the next.

Referring to Fig. 15, S3 switches the aerial to the
primary of Ll. The remaining three ways of S3, not
connected in Fig. 15, are wired to the primaries of
the other three aerial coils. S4 goes to VCI1, band-
spreading and trimimer capacitors as well as the RF
gate circuit C1. Wafer S5 switches the RF stage drain
circuit. A1l the four lower ends of the primaries of
L2, pins 8, are connected together and to the positive
circuit. Wafer S6 switches the variable capacitors and
C5. All the windings return to chassis. S7 switches
the oscillator drain to pin 8 of each coil, as necessary,
and all these windings (pin 9) return to the positive
supply circuit for this stage. S8 switches all the
osciltator capacitors and gate circuit. The appropriate
pin of L3 has its own padder, as already explained,
returned to chassis.

It may be preferable to fit the coils for one range
only, and to check that the receiver works correctly,

Practical Wireless, March 1976
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Crystal phasi
L3 Range5 rystal phasing
s L3 Range 2
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Close-up of the corner of the chassis to show plac

L1Range5 L1 Range?2

Range 3 coils
are above
chassis

t of components when bandswitching is introduced.

before fitting the other coils. If any doubt is felt
about the way in which the switch makes internal
circuits, check it with a meter for each position. In
this way errors can be avoided. It is not intended to
give a wiring diagram for the switching and coils,
as this is largely a matter of duplication. Some wiring
points do, however, arise.

COIL WIRING AND LOCATION

Unscrew the RF/mixer/oscillator unit, so that con-
nections can be reached. A number of holes should
be drilled in the chassis below it, remembering that
these should permit short through connections and
keep aerial and RF circuits away from following
circuits and components. The plug-in coil assembly
can be refained for Range 2 or Range 3. Disconnect
the leads to permit wiring as in Fig. 15 and take
colour-coded wires down through the holes.

A 5 x 2in flanged universal chassis side is drilled
so that holes line up with the bandswitch and mixer
trimmer holes in the panel. The Maka-Switch is
assembled with threaded rod and nuts $o that this
screen is 2in from the front panel, between the RF
and mixer circuits, see photograph. Assemble with
wafer S3/4 in front of this screen. To further
segregate circunits, the mixer trimmer is now fitted
to the screen and operated through an extension
shaft and coupler. The shaft runs through a panel
bush.

The lead from the aerial socket runs through the
side of the chassis at the back, along the outside,
and in opposite S1. A short length of coaxial cable,

Practical Wireless, March 1976

kept inside, is preferable. Viewing the receiver from
the fronf and below, fit L1, Range 7, immediately
adjacent to S3/4. Fit Range 4 coil on the chassis
side, behind the aerial panel trimmer. Range 3 coil
occupies the plug-in holder above the chassis. Range
2 coil is between the extension shafts to mixer
trimmer and phasing capacitor. The chassis returns
for these coils are made to a tag secured by the
bolt holding the front of the tuning capacitor to the
chassis.

Range 5 Yellow coil is immediately behind the
screen, on the chassis side, with pins near S5/S6.
Range 4 coil is near the mixer trimmer. Range 3 coil
is in the mixer assembly, and Range 2 coil is
adjacent to Range 5, on the side of the chassis. Range
5 oscillator coil is on the chassis side, with pins near
wafer S7/S8. Range 4 coil is also near this wafer,
with Range 2 coil beside it, nearer the phasing
capacitor. Range 3 occupies the top holder as before.

All coils are mounted so as to give reasonable
clearance from each other and any metal surfaces.
It will be found helpful to solder colour-coded leads
to the switch contacts, such as blue. for aerial, brown
for VCI1, pink for drain and so on, as before. The
padders are returned to a tag held by the bolt secur-
ing the back of the ganged capacitor. All leads must
be short and direct. Note that the type of switch
which shorts all unused contacts together on any
wafer may be used for S3/84 and S7/88, but cannot
be used for S5/S6 as this will short-circuit the posi-
tive supply to chassis, via the secondaries of L2.
Separate oscillator trimmers can now be used for
each range, for individual adjustment of the HF
ends of the bands.

939
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TRANSISTOR GAIN

Wide spreads in gain can be expected in some of
the vransistor types. The resistor R13 is to stabilise
the IF amplifier against oscillation from this cause.
Stability also depends somewhat on individual wiring
and alignment. In some cases R13 might be omitted,
or reduced in value, without instability arising. Here,
it would be shown by oscillation or even loss of
signals, when the IFTs are peaked, or oscillation on
weak signals only.

In a similar way, should the additional IF stage
tend to oscillate with VR3 at maximom gain, a
resistor may be placed in the circuit at the base of
Tr7. Use short leads, connecting it directly from Tr7
to the junction of R26/R27. A usual value would be
2200 to 1kQ or so. Unnecessarily high values may
reduce gain.

AUDIO PRE-AMPLIFIER

The circuit is shown in Fig. 16 and the unit is
placed between the diode D1 and audio IC via C16
and VR2. The few extra components can be mounted
on the space left for this purpose on the audio board,
adjacent to VR2, or may be assembled on a separate
small circuit board. The negative line is taken to one
of the tags on the chassis.

-
R33 8%k
G 8okt
: NA { c35
100uF
c3a —>
R3  o0nF . 1 ciefvre
fm
Dt A
acics
&
[4 b

7/7'77/ wi41

Fig. 18 If this additional audio stage is needed it can be added to the
) main audio board.
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AUDIO LIMITER

The receiver sensitivity allows the copying of
signals of under 14V (measured at 29MHz) so sudden
bursts of noise may arise when tuning across a band.
These can be strong signals or static or other types
of interference. The discomfort caused is particu-
larly severe with headphones unless volume is kept

‘well down at all times. These effects are practically

eliminated by fitting the audio limiter circuit shown
in Fig. 17. . :
c37

‘ c36 R35 100nF

100nF e I___I
.,._-_-_"_. :
L SO 4 Full limiting

: VR3
D36 s L

OAA47 D3 D4 D5 D6
+ ) +
Fig. 17: Circult of the switchable noise limiter providing partial or full
limiting.

Tr8 with its associated components and gain con-
trol VR3 are already present. A small 2-way slide
switch S9 is fitted to the panel above VR3. The
resistor, capacitors and four diodes are supported by
the switch tags. A tag on the switch mounting screw
provides a chassis return for the diodes. Diodes D3
and D4 provide a permanent degree of limiting. With
the switch closed for full limiting signals do not
exceed a level set by VR3. As unnecessarily severe
clipping of strong signals by the diodes causes a loss
of audio quality, the switch allows the limiting to be
reduced for general reception.

Headphones of 8 to 16() impedance may be plugged
directly into the output jack. With higher impedance
phones, a 15Q 2W resistor can be connected across
the jack socket. This can be permanently soldered
in place as the reduction in signal strength with a
speaker is not important. Its purpose is to provide

continued on page 964
Practical Wireless, March 1976
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DIAL A GAME

So you're one of the many electronics
games lovers who has a ‘teletennis.’
But now you've got a problem—
what do you go for next? A robot
that lollops around the house after
you pouring your Martini and lighting
your cigar on command? Or should
you go for something really practical
like an electronic bank manager of
your very own? .
Stop worrying, your froubles are
over; well, very nearly. An enter-
prising gentleman in the United
States has come up with an idea
which will appeal to all who love
electronics games and conventional

it at this very moment according to
reports) that can be accessed or
talked to over the ordinary telephone
lines. If this system gets off the
ground, users will be able to dial the
number and play the computer at
chess, or golf, solitaire, football,
chequers etc. plus word games or
mathematical amusements.

The initial set-up is to be used in
the New Jersey area because our
entrepreneur believes that there are
already a large number of people in
that location who have the necessary
terminal equipment to converse with
the computer. Up to 32 users will be
able to play their games simul-
taneously in the prototype arrange-
ment.

Cost to the player/user is a sug-
gested three dollars per hour of
computer time, which is not too
expensive. But before you get excited,
you need the terminal equipment
which, at the time of writing, selis for
between £250 and £750 in the US.
However, prices of this equipment
are dropping all the time, so when
the system—if the system—comes to
England, the costs should be con-
siderably lower by then. If you just
happen to have a teletype terminal
and a graphics display readout,
then you won't need anything.

I can remember a senior person
from the lfalian company Olivetti
saying (about 7 years ago) that the
ultimate in home entertainmentwould
not be a television receiver which
merely allowed one to watch TV
programmes. The ideal is that such
a receiver shall be able to be con-

ones too. The idea is to programme
a dirty great computer (he is buying

that a person would be able to study
French (simply dial up the lesson
required) or mathematics etc. besides
being able to play games. Think I'll
brush up on my boxing. | can hardly
wait to ring up Mohamed Ali for a
quick video punch up. (Ginsberg is
the greatest!).

SPELLIN KOREKTLIE

Optical character readers have
been in use for some time. The idea
is that machine-printed characters
of the alphabet can be read auto-
matically by.a photosensitive device
and a printout obtained—or the
information could be transmitted or
stored etc. dapanese giant Hitachi
has gone one step further with the
idea. This company has produced a
machine which can ‘“read” auto-
matically, hand-written English lan-
guage and numbers. it can do this
at 500 hand-written characters per
second and twice as fast for machine
written ones.

One of my computer orientated
associates informs that a machine
called the IBM 1287 (which incident-
ally, can only read machine-written
characters) costs twice as much and
operates at half the speed of the
Hitachi unit.

If one links this piece of news with
the last item on computer access
via the telephone line, then fascinat-
ing ideas become a real possibility.
Think of writing your letter and then
feeding it into a machine. You dial
a number and that's that; your letter
is immediately printed out at its
destination. instant post and no
paper involved. | wunder if the
mashine will curekt spellin errers?

HYPERCUBES

Say the word ‘“‘microprocessor”
and you're accepted as being one of
the “in" crowd in electronics. These
are the beasties which began
rumours not so long ago about a
complete computer on a single chip.
The complexity of microcomputers
seems 1o be increasing as these tiny
ICs do more and more in organising
the computer and its tasks. Very
few chips are now required to make a
computer and that number is shrink-
ing all the time. Give the micro-
processor a memory chip as a mate
and you're really in business., Of

ON RECENT DEVELOPMENTS

course, it wasn't long before some
bright soul wondered about making
up an array of microprocessor/
memory modules. The latest reports
indicate that someone, somewhere
is quite definately building a Six
Miilion Dollar Man—well, the head at
least and certainly the brain.

The buzz word here is “Hypercube”
Nope, not a gross of Oxo’s, it con-
sists of each microprocessor in the
arrangement communicating with
eight others. | am not joking when |
say that one company has plans to
interconnect 10,000 (ten thousand)
microprocessor moduies. Another
system, currently in the pipeline has
eight microcomputers in a system
which should be able to handie well
over half a million words of memory
and can execute 3,000,000 instructions
every second.

In case you're still unimpressed P'li
say another secret word—Hypercube
. Correct; there's already a next
generation version lurking. In Hyper-
cube Il we are talking about a system
in which memory chats happily to
memory, and in which the execution
rate runs at around 16,000,000 instruc-
tions every second. | hear that
Hypercube H is to be sold for about
$80,000. Even more impressive is
Hypercube [li—available for a mere
$400,000. | dare not mention the
specifications of the latter. With
simple pocket calcuiators taking the
arithmetical thinking away from
school children, think what Hyper-
cube could do. Perhaps we humans
will not have to think at all in the
future—then we wili all be politicians!

VIVE LA B.P.O.

Facts from a recent survey in the
US should prove useful ammunition
if you're at a party and the conversa-
tion lags a little. For example, there
are more telephones than people in
Washington D.C. The cost of having
a telephone laid on in dJapan is
about £300! In France it costs around
£110—and there’s a 15 month wait.
Viveia BPO.

‘ nected to the telephone lines and
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ORION STERE

ASTRO IGNITION
AMPLIFIER T

20 + 20 Watts r.m.s. into 8 ohm load. Distortidn
less than 0-01% 100Hz-10kHz. Frequency
response -+ 1dB 20 Hz to 20 kHz. Hum leve!
virtually nil with vol. full on.

240v-50Hz from your 12v car battery.

25 watt—£4-20 150 watt—&£19° 10
40 watt—£7-38 300 watt (12v)—£29-85
75 watt—£18-71 300 watt (24v)—£23-75

All above Invertors are In kit form but may
be purchased bullt up in metal case & ready
for use, Price list sent on receipt of s.a.e.
Prices include post & packing.

P.W. AUTOMATIC EMERGENCY
SUPPLY -

240v-50H2-150 watt invertor with built in
battery charger. tn event of power failure
itches over automatically from
charging to invertor operation. Cct. as
appeared in Dec.- 72 P.W. Complete kit of
parts (excluding meter) £22-58+£1-10p.& p,

ASTRO IGNITION SYSTEM
Complete kit of parts for this proven
and tested system £8-50 incl VAT.
Ready built with only two connec-
tions to alter £12-50 incl. VAT.
Thousands have used this system
both home and abroad. Consider
these advanfages more power,
faster acceleration, fuel econcmy,
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 posi-
tive or negative earth.

Trade and export enquiries wel-
comed,
ASTRO ELECTRONICS,
Spring Bank Rd., West Park,
Chesterfleld.

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.

xiT
light, for

tents, caravans, houses, boats & secondary

lighting for factories. hotels, etc.

122"‘;0 wott—£2-90425p p, & p. Built up

13 watt—£3-30-:30p p. & p. Bullt up—
£4-584- 30,

FLUORESCENT LIGHT INVERTOR
8 watt-12v-Fl + b

Complete kit of parts including slim tine
bookend case, silk screened front panel &

knobs, £43 incl. VAT & p. & p.
TRANSFORMERS & COILS

Both high volume & small order capacity
available.

Special offer. Miniature mains transformer
12-0-12v-6V. A ,—85p pius 10p p, & p.

TRADE & EXPORT ENQUIRIES WELCOMED

The bookend case, 1.C.s & semiconductors, P.C.
board, Transformer, etc.- may be purchased sep-
erately if desired. Send S.A.E. for further information

] [ N &
I

KT D OTHER PRI 3
O, LEXCEPT BOYTIDEPT. A 8D & ACCESY
,
FAST SERVIGE IC's. ¢owPkices  TRANSISTORS AlL FuuL SPec [pmmmmy
703 RF/IF  26p WC1303°  £1,50 PRICE EACH:~ NATCHING 20p* DIOQODES ¥ >
DL707 COM.ANODE & 709 T099 22p* MC1310 £2.20  AC127 & 128 11p*  INS.BUSE SET 6P*  OABI & OAO1 GERMANIIM 5
DL704 COM.CATH. 709 DIL 14 28p* MC1312 SQ £2.50  AC176 9p* TIP29 & 30 43p*  1Nggo1 1450V & 1N4002 Lo
0.3" 0-9dp 85p*ea, 710 DIL 14 31p* wC1318 £2,50  AC187 & 188 11p* TIP3 & 32 54D¥  1N4004 6p+ 14007 9ps E
747 JUMBO 0,6 ca 123 Regul'r 45p* uc1330 75p AD149 45p*  TIP41 68p* 1N4148 % 1NO14 SILICON 4
LED DISPLAY ¢1_goe /(41 DIL 8  21p* uC1339 ©  ¢1,40 AD151 & 162 33p* TIP42 74p* ZENERS B2Y88 400m¥ 9"'
3015F 0-9dp ¢1,20% /51 DIL 14 31p* MC1350/1/2 75p  BC107 8p*  TIP2955 99p*  ZENERS 13VW 17P,ZlJnoieec)
; 741 TO99 31p* wMc1466 /9 £3 BC107B 12p* TIP3055 67p* g
DL33 MINI 3 DIGIT .40 oovyy 67p* & $43 UJOT" BRIDGE RECTIFIER 1A50 18p
& MAGNIFIER £1,25% P MFC4000 IW  49p  BC108 8p* TI U 32p 14400V 25p. 4A100Y 50
STROBE TUBE g5+ 748 DIL 8 27p* NE536 FETOPA £2* BC108B 12p* 2TX107/8/9 11p
5 7805 5V £1,25% NES40 £1.,10¢ BC109 9p*  ZTX300 %304 20p SCR’s TRIACS
LE DS @] HQE@ 7812 12V £1.25* NES550 2vR' £1 *+  BC109C 12p*  ZTX500 &504 42p SCR's TAG1/400 1A400V 50p*
ré 0 7815 15V £1,25¢ NES55 TIMER 42p* BCl4778/9 90 2N706 % 708 11p*  Jegov 303’14 ooy 70pn ¢
7900 Serles £2* NES56 2x" 88p+* BC157/879 12p 2N2646 UJT 38p* C1086D 4A4POOV SCR ONL‘x'p47 .
209 STYLE OR 0.2" NO CLIP 12px 76013 W AF 780  NES60 PLL £4.00  BC167/8/0 1zp  2M2904 & 5 gopx  CARUR CASODY SCR ONLY 47p
TIL209 or 0,2"RED & CLIP 14p* CA3046 54p NE561 PLL £4,00  BC177/8/9 18p  2N2926broyg 9 TRIAC DISCO 16A400V £1,75%
GREEN LARGE/SYALL & CLIP 19p* CA3048 €2 NES562 PLL £4.00 BC182/3/444L10p 2N3053 16p* DIACS:ST2 20p.BRI100 25
ORANGE LARGE/SMALL & CLIP 19p* CA3054 £1,50 NES63 £2.25 BC212/3/444L12p  2N3054 . 42p* . v B
ORP12 57p* 2N5777 33p* TEC12 50p% ICL8BO38 SGEN £3* NE565 £2,50 BCY?70/1/2  16p* 2N3055 115§ 37p* ver‘ o
DIGITAL CLOCKS MM5316 £5* L¥300 £1,50* NE566 £1,55 BD131 & 132 39p* 2N3055 RCA @Op* 36PINS 28p*FACE CUTTER49p*
IM301 OPA  41p* NES67 £2,20  BFR88 250V 35p  2N3702/3/4/5 9p B B
MM5314 £3,30% MMS311 g5+ LM304 0-40V £3% SN78741 741 2iuk 5 lapx  2N3706/778/9 9 COPPERCLAD 0,1 PITCH VERO
L3 " o . "
AY51224 £3.49% PCB £1% LM308 H1 Bo 95p% SNyesss o 75}!; 31‘321 Hg* 3710 8 11 103 24"x5" 32p* 23'x3i" 20p*
CAPACITORS LM309K 5V £1,75% gN76611 IF £1 BFY52 & 53 14p* 2N3819E FET 14p 3?""5 R 31 x33" 32p*
CERAMIC 22p#-0,1uf 50v 5p. IM372 IF £2.00 TAD10O &¥F 52 BSX19/20/21 16p* 2N3820 FET 40p =17y ;:1‘,370 N .
ELECTROLYTIC:10/50/100 uf in IM377 2x2W  £3  TBA80O 9p  MJ2955 TO3 75p+ 2N3823E FET 16p 33 x‘ziEAbmf,NDO‘14f.l‘°6*
25V 7P, 50V 9p. 2uf/10V 6p. IM380 80745 89p TBASIO 7TWAF 99p  MIL2955 9gp* 2N3904)5/6 15p  DIL BF D 6x47  £2
1000uf 25V 18p,200/500uf 9p, 1M381 £1,50 TBA820 75p MJIE3055 67p*  2N4288 mini 31p
gg}'ﬁmm\lmms 1I.m/Loc 14p. LM3900 40PA 63p* zN414 RX 99p “PU131 PUT 49p 2N5457 FET 45p @
SETS 6p. RESISTORS 13P ea
HEATSINKS: TO05 & TO18 Sp* TV4 15p* n 1qn TTL EITID S LDB‘E pe“
TV3/T03 16p*EXTRUDED 4" 4Y1  29p* il 7474 29p: NEW MOTOROLA CD14533 £2,35+ DALO ETCH RESTST PEN 69p*
SWITCHES:SPST 18p,DPDT 25p. 7400 11p* 7476 29p _— i FEC ETCH PAK 500gm  89p*
DIN PLUGS ALL 12p .SOCKETS ALL 9p . 7401  13p* 7420 39p* CD4000  15p%  CD4028  73p 8x4" COPPER BOARD  50p*
7402 13p* 7491 73p* Cb4001 16p*  CD4ndé g1 * PCB KIT 3 ITEMS g2*
ALI CASES ABS/AB7 50p,AB13 65p# 7404 15p* 7492 43p* CD4002 16p* CD4047 73p* ASSETTE MECHA M9 & ASElE
TRANSFORMERS 3/1A 6 or 12V £1,50* 7410  13p* 7493  39p*  CD4009  46p* (CD4N43  45pr s HECHANLY
7413 20p* 7494 46p* Cp4ntl 17p*  CD4054 94p* TGS GAS DETECTORS 308etcz2*
TRAMPUS PULL SPEC PAKS ALL 27 ea 7420 13p* 7496 74p* CD4013 45p*  CD4055 £1 * D‘
PAK A 10 RED LEDS our choice gi* 7430 13p* 74100 €1 * CD4018 45p*  CD4060 90p* L SDEH EtE
PAK B 5 741C OP AMP 8 PIN  g1* 7440 13p* 74121 27p* CD4017  82p*  CD4n71 170*  1op QUALITY NYLON
PAX C 4 23055 £1*.D 12 BC10De1* 7441 6dp* 74123  65p* CD4018  BZpx  CDM0BL  17p¥ o or RS epIN 1o
PAK E 10 BC182 £1.F 11 2N3704 £1 7447  B9p* 74141  6dp* Cpaozz  TTRY  CDASI0 £1.10% o apt 16PIN 14)
PAK G 8 BFY51 tl1* H 9 2N3819efl 7470 26p* 74173 £2* CD4023  16p*  Cp4511 £1.80% 4o P
PAK J 9 2N3053 ¢1*.K 40 IN914 ¢1 7472 24p* 74174 g1* CD4024  63D*  (CD4528 £1,10% SOLDERCON PINS:
NEW PAK M 4 PLASTIC 3055 90W £1* 7473 29p* 74175  83p* CD4027  45p*  (D4558 £2.35% 100 65p¥1000£3,50%
el
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Complete the coupon and
wellsendyou
our complete,new catalogue.

a %sﬁwf =BT

Including our full range of test
' equipment,amateur radio gear, hi-fi
i equipment and many general
¢ interestkits.
; So, when you receive your
catalogue you should have hours of pleasant reading.

And,if you happen to be in London or Gloucester, call

inand see us. The London Heathkit Centre is at 233
Tottenham Court Road. The Gloucester showroom is next

The new Heathkit catalogue
isnow out.Full as ever with exciting,
new models. Te make building a
Heathkit even more interesting and
satisfying.

And,naturally, being Heathkit, every kit is abso]utely
complete. Right down to thelast nut and bolt. So you won’t
find yourself embarrassingly short of a vital component
ona Saturday evening—when the shops are shut.

You'll also get avery easy to understand instruction
manual that takes you step by step through the assembly.
Chp the coupon now {(enclosing a 10p stamp for postage)

toour factory in Bristol Road.
At either one you'll be able to see for yourself the
one thing the catalogue can’t show you.

Namely, how well a completed Heathkit performs.
Withthe world’s largest range of electronic kits to Heath (Gloucester) Limited, Dept. PW-36 Bristol Road,
choose from, there really is something for everyone. Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451,

Digital electronic stop watch AM/FM 60 watt r.m.s. stereo receiver

and we’ll send you your copy to browse through.

Digital rev counter

——————————--—--—-—--—-—-——————————————-—--—1

The new Heathkit catalogue.Out now FRE

To: Heath (Gloucester) Limited, Dept. PW -36, G]oucester GL26EE. T A
Please send me my Heathkit catalogue Lenclose a 10p stamp for postage. M

_Address

Postcode

Practical Wireless, March 1976
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AT THESE PRICES

AND BUY QUALITY

VALVES
Type Prica (p)
DY87

EHABER 288

™
0 WL -3

NP I, S g
ocomdowmonmomooe

SEMI

CONDUCTORS
Price

Type Each {p)

Price T 5 :'r(ico
Each (p ype ach (p
1!!; | R20088 £2.0
R2010B
RCA16334
RCA16335
TIP31A
TIP32A
TIP41A
TIP42A
2N3055
DIODES
BA115
BA145

BA148
BA153/201
BY126
8Y127

BY199
BY206
BY238

0A202
INBO/OA9
INS14
1N4002

INTEGRATED
CIRCUITS

Type
ETTR6016
MC1351P
SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227N
SN76532N
SN76660N
SN76666N
TAA550
TAAT00
TBA120AS
TBA1205Q
TBA4BOQ
TBA520Q
TBAS530Q
TBAS540Q
TBA550Q
TBAS60CQ
TBAB00
TBA9S20Q
TBA9390Q
TCA270Q

EHT MULTIPLIERS
MONOCHROME
BRC) Price Each
HD 950MK1 960
£1.70
2TQ 950MK 2 1400
£1.85

2DAK 1500

(23 824"y £200

=
B =
PRICE -

QUALITY
SERVICE

COMBINED
PRECISION
COMPONENTS
(PRESTON)LTD
Department P.
194-200North Rd,
PrestonPR1 1YP
Tel: 55034
Tetex:677122.

EHT MULTIPLIERS COLOUR

Type

TITAQITTCVC 1,2&3
{TN GEC Sobhell
11TAZ GEC 2110
11TAM Philips G8
11TBD Philips 550
3TCW Pye 691/693
1TH Decca 30 Series
T1TAQ Decca Bradford
3TCU Tharn 3000/3500
11HAA Thorn 8000
11HAB Thorn 8500

NeW rosHisa TuBes

with 12 mdnths in service guarantee

19’ Ad49-191X equivalents

A49-192 and A49-120X £48 95
20" 510DJ822 equivalent

A 10X £50.75

51.1
22" A56/120X £54 25
e

PRICES SUBJECTTO 25% V.A.T.

All goods subject to settlement
discount of 5% 7 days and 2%
monthly

No postage charges or minimum
order values

Write or phone for full details now.

TRANSFORMERS

MAINS SAFETY ISOLATING Primary 240V, Sec. 120V or 240V.
Please state which type you require.
All types are screened and Centre tapped to earth.

P
V.A, OPEN CASED | SOCKETS CARR- | CASED
(watts) TYPE P.&P. TYPE |Samp |15 amp| IAGE TYPE
complete
£ p £ set
50 3-70 62
100 4-15 70
200 700 80
250 8-35 1-10
350 10-20 1-18
500 175 1-34 21-25 1 — 0.A. 1-20
750 17-50 Q.A, 28-00 1 — O.A. 1-20
1000 25-77 O.A. 36-27 2 - O.A, 2:40
1500 29-25 O.A, 40-75 3 - O.A. 3-60
2000 3450 0.A, 48-00 1 1 O.A. 2-70
3000 53-00 O.A, 63-50 3 1 O.A 5-10

CASED TYPES These are of extremely high quality to British Standard
Speclfication, with resettable fused primary winding, and
are fitted with covered outiet sockets. Housed in steel cases
wlth carrylng handles and 3ft of 3 core cable.

12V or 24V MINIATURE TRANSFORMERS
Primary 240V Primary voitage 240V
Please state which voltage
e A2N4Iss % Sec. volts mA PRICE P&P
p 3-0-3 200 1-35 15
— 25 AN e 06x2 1A 160 45
2 1 1-85 4 09x2 330 135 26
4 2 2-45 52 0-9x2 500 1-63 45
g i’ ggg gg 0-9x2 1A 2-50 52
. 0-15x2 200 1-30 25
] ] ats 188 020x2 300 160 45
16 8 615 80 0-20x2 1A 3-00 52
20 10 8-85 1-00 0-15-27 x 2 1A 3-47 65
SPECIAL OFFER, from export order £4:00 p & p 87p
Primary 0-110-120V x 2 Sec 0-32V x2 2amp + VAT

We manufacture power Transformers to customers own special requirements,
please send details of any Transformer you may require custom bullt,

PLEASE ADD 8% V.A.T. TO TOTAL PRICE

S. G. Wright's Ltd., Bishop House Works, Rylands St.,
BURNLEY, Lancs. BB101RG Tel. 26934

QUALITY' STEREO SOUND-
—————crerny SOLENT AUDIO SYSTEM

o JPRICEOFFERL " o 2. g 5

b

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing fong medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output

(frequency response 25-20,00 Hz) AFC Switching, Tape
record and playback facilities. Dimensions 184" x 9” x 34",
The very {atest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £59-95,
Credit Sale £5-95 deposit 9 monthly payments of £7-00
(Total Credit price £68-95). P. & P. £300. Send £895
today.

Chassis only available for cash at £42-00.

Full 12 months Guarantee.
CALLERS WELCOME.
Access and Barclaycard
telephane orders accepted

m Stereo headphones sunplied with every complete order.@
PW/3/76 100 CHASE SIOE SOUTHGATE
LONDON N14 5PL Telephones: 01-882-1644

Practical Wireless, March 1976

www americanradiohistorvy com


www.americanradiohistory.com

the Home Telephone Exchange published in

February 1975. For a home telephoné exchange
however, cheapness and size are major considera-
tions, and it is for these reasons that the circuitry
described here is entirely solid state. Cost has been
cut by about £6-00 by leaving out ten reed relays,
shunt diodes and several other components. How-
ever two more low cost IC’s are needed, a 7413 and
a 7408. Also a 74141 decoder has been used instead
of the 74145.

In the power supply section the 7V supply is not
reqmred and a 60V supply has to be found. This
is simply achieved, because the ringing supply is
no longer required and the same transformer can
be used to produce this 60V supply.

Circuit operation is identical so far as counting
and generating the ring pulse is concerned. How-

THIS article has been written to supplement

ever a transistor, Trl is used to detect the dial pulse
instead of RLA.

Circuit description

The major difference to the circuitry is in the
way the selected line is rung. The binary output
of IC2 is fed to the decoder, IC4, through AND
gates. ICSb is normally low and until it goes high
the decoder will not operate. At the end of the dial
period the monostable IC3 goes high for the dura-
tion of the ring pulse. IC5a is enabled and produces
a pulse train with a frequency of 16Hz. This is now
inverted by IC5b and the pulses enable the AND.
gates of IC6. The decoder is thus pulsed on and off
at 16Hz.

When IC4 is in the ON mode, it decodes the binary

s1 F1
F2
[ S—) T 500mMA
} ~ ey > +20V
' L
AC Mains {163V BR1 c7
1 4000 uF .
| . R28
| - 125
: 5W
N o Screen J R27
F3 220
500mA 1w
~ 4+ f—e £ > +60V
EO T2 €
20v BR2
| ~
{ ~ca
} = 18004F ] +5V
I
1
g 20v p1o o
5 68V a7V 100";
1.5W 400mA
ov
7

Modified power supply using both secondary tappmgs of T2 linked in series to give a +60V oulput, This Is at the expense of the 'Rlnglng supply,

Practical Wireless, March 1976
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+20V <

""'_ %RQ %uo%m IR %13 ‘R14%R15 1o =7 +oov
1 . +5V
4000 I %8-%
ine ¢ 27K pig |
TEbea ] WD T D D 0T T BT
Line 3 =0l —o 1 2 J 3 3 3 3 VYY) R20 J 3
Line 4 +—o—@—@— 8¢ o 1 3 9 3 AAR2I )
Line 5 4—omf—@-d & d o 1 2 J 3 )M,Rzzh ) J
Line 6 4—og—~@—8-d - d o 1.3 1 3 MnE23d 2]
Line 74—o@—@d 3 a 2 a3 T 32 2 Rl 23
Lineeiﬁg e daadil 1 2 Wizs) N
Line 94—og—@—d g & 3 3 J '1v R26 7
Common e N 5"
1| 02| 03| 04| 5| D6| 07 | D8] DO 1544 D Ic4 744
(IN914) J 1 ] L
A 1 14 N
A7/ 300 5 =
% 2y i el el » L
R1 — =y ‘ D
K IC1a ‘ \l_c 1ce
1167413 —7
6 i
4 4
2 a1 Yig
) o
R4 2 {1 1c
e | S— o2 ;SL Ic5a
—_—] 74121 127413
r2 : —4
BC1B4 7
e c3
200pF
2F-Qz5k - 15‘30?”__ 330
1 ov
77}7/ Wizl

Complete circuit diagram of the modified home telephone exchange. Notice the absence of reed relays and shunt diodes and the introduction of
two new IC’s which carry out the same tasks.

output from IC2 and the selected decimal output
goes low. This output is now connected to the called
telephone line through 2-7kQ resistors. Normally
the line is at a potential of 60V, but when the
decoder operates to the ring pulse, this drops to
about 15V. The result is that a 45V AC voltage at
16Hz is superimposed on the called telephone line
and this rings the magneto bell.

There: are however two disadvantages, neither of
which is of much significance in a home telephone

system. Firstly the transmission efficiency is slightly
lowered by the shunting effect of the 8- 2k resistors.
Secondly the bell rimging is not as loud nor as
shrill as with a 60V pp voltage at 50Hz. In normal
home circumstances, however, this can be an
advantage! Moreover there is no possibility of the
called subscriber getting an acoustic shock if the
receiver is put to the ear before the ringing has
stopped. In such circumstances, the AC voltage across

Resistors

RY 39kQ R7 3380

R2 1kQ R8 330Q
R3 100Q RS-R17 8-2kQ2
R4 2-2kQ . -R18-R26 2-7kQ
RS 2-2kQ R27 22001W
R6 33002 R28 125Q 5W
All YW 5% VR1 50k min.

preset

Capacitors

Ct 100nF 6V C6 150uF 6V
C2 10uF 6V C7 A000uF 40V
C3 200uF 6V C8 1500uF

C4 10nF6V €9 100nF

C5 100uF 6V

the receiver is barely audible.

Semiconductors
Tri BC184 1C6 SN7408
Tr2 BC184 D1-D9 1544 or 1N914
IC1 SN7413 D10 BZX61 68V 1-3W
1C2 SN7490 zener
1C3 SN74121 D11 BZY88 4-7V 400mW
IC4 SN74141 zener
1C5 SNT7413 Br1f2 1A bridge rectifiers

Miscellaneous

F1, 280mA anti-surge. F2, 500mA. F3, 500mA.
L1, 400Q choke. LP1, mains neon indicator. T4,
mains tfransformer/16-3V. T2, mains transformer/
20-+-20V. S1, DPST téggle switch,
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catalogue yet?

Henrys Radia

Have you seen this years most im

HENRY’S |
CATALOGUE

IS NOW AVAILABLE

LARGEST SELECTION OF ELECTRONIC/ELE
'COMPONENTS AND EQUIPMENT. C
LOW PRICES- MEAN LESS VAT.

MPoy
Eau:pMEﬁl}"s AND

Don't buy th Jects

portant component

t until you've consulted th-e Henry's

catalogue. It's packed with more items than ever before=over 5000 in all, making

home constructor.
There are literally dozens of

coPy soon, and start reading
electronic components.

the Henry's range of electronic components the largest in the UK for the

new lines and new ranges to get excited

about! And many components are selling at reduced prices. Get your

these 200 pages of vital statistics about

C let ith FREE to Ed it 1
ONLY 50p FRmEnEps:pa = Esubllzhm::l‘ll::‘;en
Discount Vouch dered on official

+20pp&p

headed noh-;bnsnr

Get your copy NOW send remittance of 70p (cheque or P.

ELECTRONIC FOOTBALL
& TENNIS
WITH TgE FABULOUS
ON YOUROWN TV
Ptay three exacting
electronic bal! games.
FOOTBALL, TENNIS,
HOLE IN THE WALL
on your own TV! Just
plug Video Sport Into
the aerial socket of your
V and away you go.
Completely safe foryou,
your children and your
TV. Mains operated. X
OUR INCREDIBLE pRICE £29-50
Carriage & Packing 50p.  inc. VAT

DEMONSTRATIONS NOW
IN ALL CENTRES

TEXAN-BEST-SELLING IC amp of the '70s !
{25

Bulild the Texan stereo amplifier, then you

proud! For a start, you'll own a superb home entertainment
unit. And have had alf the pleasuse of doi

with the Henry's kit

The name behind every Texan amp is designer Richard
Mann of Texas Instruments. He designed it especially for

Henry's, the sole U,K. distributors.

Look at the Texan specification. Qutput 20 watts per channel.

can be doubly

ng it yourself,

Fully integrated stereo preamp and power amp. Less than 0-1 9 distortion at 1kHz.
on

And so
KIT PRICE £35-00, inc. VAT ‘plus 50p p.
Built and tested £45-08, inc. VAT plus 80p

THE NATURAL FOLLOW-ON — THE

Features advanced varicap tuning. Phasetlock loop decod

circuit.. Everything you need is in the kit.

& p.

p. & p.

TEXAN FM TUNER KIT!
Professianally d
P y

KIT PRICE £26:25, Inc. VAT plus 50p p.& p.
Buiit and tested £31-20, inc. VAT pius 50p p. & p.

8 DIGIT POCKET

ELECTRONIC
CALCULATOR
SINCLAIR

Cambridge Kit £9:50
Cambridge Built £10-65
Scientific Kit £13-50
Scientific Built £14-45

Cambridge Memory £14-45
Oxford 100 £11-85
Oxford MainsAdaptor £3-15

MULLARD TYPE LP1179
AND LPII7i AM/FM
TUNER MODULES

SPECIAL PURCHASE

ICE 680R

" These two modules together form a high
quality AM/FM _tuner covering the iong
d d VHF broadcast bands. R

an
only 16 resistors and capacitors
and a switch to complete,
Supplled with
circuits and

Sensitlvity 1mv
Built-in AGC
upply 6V negative earih

& P 30p. Suitable Ferrite Aerial 83p.

spec, data.
LP1179
FM Coverage 87-108 MHz
Bandwidth 300KHz

ignal to noise at limiting
threshold 40d8
Audla output 75mV

Pl x

LPIIT! ‘lb\-q;;
AM Bandwidth 6-SkHz ~—

AM/FM AND DECODER BOARD

Containing Mullard Modules LPt185,
LP1186 and LP1181 with MC1310 decoder
IC on compact printed circuit board.
Ready_aligned, requires only Ferrite
Arlel Tuning Gang and AM Oscillator
Coil, Tuning Pot and Zener. 15V supply,

output 300mV, 75 ohms ariel input.
Input circult and instructions supplied.
£16-50 ine. VAT & Postage,

SINCLAIR SPECIAL PURCHASES

*Project 60 stereo preamp £7-94(p. 20p)
*Project 605 Kit £23-44 (p. 25p)

TEST METERS AND

TE 22D AUDIO
GENERATOR
SPEC as TE2?2

£26-50

FE 400, 10 in 1 Mini-fab,
10 instruments in one,
voltmeter, ohmmeter,

TEST EQUIPMENT

TE 22 AUDIO
GENERATOR

20-200 KHz In 4

Varior Dial.

£25-00

HENELEC

g resistance sub. hox, ¢a-
pacitor sub-box, fleld strength meter.
9 volt power supply £16-75.

C1000M Multitester

tclomp;ct Test‘for Batteries, Car Fiec.
rics, house wiring etc.
1KQ/V. i £5-08

Compact Pre-

TE40 AC
MILLIVOLTMETER

1mV-300V, 1-0Hz.2mHz
=+ 1dB. Twin 010, 0-3-14
Scale with dB scslln‘g2
input Impedance 11m

Attenuator calibrated In

10dB stops. £26,so

cision multi- -
meter 20K Q/v [
10 flelds of
measurement
and 80 Ranges,
1% accuracy.
Damped
movement.
Mirror Scale, ]
Supplied with loads,

TE 65 VACUUM TUBE
VOLTMETER

6” scale, 1-5-1600V, Resistance Range
o 100m £2.

Appearance similar to TE-40 £24-30
RF22 RF Probe for TE-65 £3:18

HV20 30KV Probe for TE-65

Accessories and £1998

shatterproof casa.
'Acccenorlu for 688R

Electronic Adden Amp £22-83
ICE 662 Transistor & Diode Tester £12+90
HiVoltage Probe £6-42
Temperatures Probe £12:80
Gauss Meter £92-90
Current shunts 5-100A £4-36

IéP‘llW and LP1171 £4-80 each or £8-63 pair.

MULLARD MODULES

LP1157 AM/TYPE £2-81
LP1185 10-7L,F. Unit  £6'%
LP1186 10:7 FIM Tuner £7-31
Gorler Perm. F/M Tuner £5-03

Now Open. Supermarket,
Browse Round The New
Supermarket at 404 Edgware

Road.
ALL PRICES INCLUSIVE OF VAT

Practical Wireless, March 1976

Microtest 80

Pocket Pre-
cislon Multi-
meter 20K OV
2% Accuracy
40 Ranges,
Shatter Proof
Case, Mirror
Scaie Auto-

:;I;:[snrgungs £12-50

TE-15 GRID DIP
OSCILLATOR .

Absorption Wavemeter
440KHz—~280mHz in 6

UPPER PIRRLIAMENT STREET,
ng'ls'TINGHAM.- Phone Nottingham
42668,

‘Components are back in Tottenham
Court Road.

Try our new store at 231 TOTTENHAM
c%un*r ROAD. Phone 01-580 3459

'€ Solactigy .

Bigge, Stocks
uirom; preate
with ."n",'...,'l’.-",?:!;.
PRICES ARE NOW

INCLUSIVE OF VAT

TAPE HEADS P.P. 15p

Marriot XRSP/174 Track High £3:15
Marriot XRSP{36} Track Med. £6:75
Marriot XRSP/634 Track High £2-20
Marriot Erage Heads for XRSP
17/18/36 (XES11) 95p
Marriot BXI2ZE34 | track erase 95p
R/RPI Record/Play ¥ Track §5p
H/RP Single Track Rec/Piay 45p
Miniature Stereo Cassette
Rec/Play £2:70

UHF TUNERS

825 Hine recelver UHF translstorised

tuners UK operation, Brand new.

(Pst/packing 25p each),

TYPE A variable tuning. Slow

motion drive £3-50

TYPE 8 4-button push-button
(adjustabie) £4

TYPE C varlable tuning £2-90

TYPE D 6-button UHV/VHF £5-20

EMI SPEAKERS
SPECIAL PURCHASE

13In x 8 In chassis
speakers.
(carr./packing 30p each or 50p pr.)
350 20 watt 8+15 ohm with tweeter

£10-08 each
*Polished wood cabinet £6-00 carr.,
etc. 35p each or 50p pair.

New from Henrys Radio!

RADIO CONTROL
SYSTEM

Proportionally Controlled
switch to minimise power
consumption and - extend
battery life.

Specially designed to
provide aircraft and boat
modelmakers with a low-
cost, easy-to-use radio
control, the Henelec System
gives ‘you everything from
single channel, up to
sophisticated 7 - channel
Digital Proportional System!
Buy the components you
want. ldeal for any radio
control application. Use
with. servos, or with our

P.C. Switches for relay
outputs. Or both,

Simple transmitter £11-75
PC board for above Sp

Case for transmitter £1:25

7-channel add-on kit £9-95

Basic receiver £6-95

Single-ch. add-on for
ahove

7-channel decoder for
receiver £4-25

Proporttionally controlled
switch £3:50

LONDON.

303 @aigain Cantrw

EDGWARE ROAD LONOON W2

40788 Elactranics Catre & Suparmarke: 07402 8381
309 Electronics Supsumarket

TOTTENHAM COURT ROAD W1 tion,

231 Elactionucs Cantrs & Supermarket01-580 1459 Gibract 1o change without aotice, £ & OF

YOUR NEAREST STORE'
OUT OF TOWN
NOTTINGHAM

$4/9 Elsctronscs Contie Notinghiam 42568
ALL MAIL ORDERS TO 303 EDGWARE ROAD W2
Pucas comect at ime of prepacs!

Barclaycard &
Actess welcome
ALL PRICES INCLUDE VAT

WWW.americanradi

ohistorv.com
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PRECISION PETITE

LTD.
119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977-0878

INTRODUCING A
, MINIATURE
PRECISION 12V. D.C.
DRILL DESIGNED FOR
THE ELECTRONIC
ENGINEER

Mk H Drill |
only £8:00 p.p. 35p
Stand £3°76 p.p. 35p

Complete kit as illustrated (less batts.)
with a variety of 30 tools. Space for
Stand and Transformer.

KIT 30 TOOLS £16-00 p.p. 15p
STAND £3+76 p.p. 35p
TRANSFORMER £5-50 p.p. 75p

FOR
S‘AOE‘ DETAILS

948

Wire Wound Resistors. Our selection
of mixed valves. 30°for £1-40. 100 for
£3-50. )
Audio Amplifier Module. Mullard
LP1173. OQutput nominal 10 _ watt.
Supply voltage +24vt.'With dala and
circuit. £2-30,

Varicap Control Selector. 4 way
25K. £1-50. 6 way 14-5K, £2- 00.

-'Mains. .Droppers. 10 niixed values

£1-00. . .

Edgewise Level Meters. 200uA. Size

#” overall 50p. d

15 Assortéd Switches. Micro, ‘push

button, etc. £1-90,

Tiag Strips. 3 way to 7 way. 50 for

£ .

Chrome Plastic Knobs. 3 Types 4 off
each with spring ctip. £1-25.

Repanco & Denco Coils. New boxed,
our selection. 5 for £1-15.

Ferguson Stereogram Chassis.
Model 3357. All transistor. Med/LW.
FM. 3 watts per channel S/M. With
connection -data. Less tuning scale.
£48-00.:P/P free.

Ferguson Stereogram Chassis.
MW. LW. FM. With tuning scale (5+5
watts sine wave). 15 ohms £26-25.
-P/P free.

Repanco Transformers. AFi. AF2.
TT45. 46. 47. 49.-53. 20p each.
Crystals HC8U, (MHz) 12700; 12891 -6
9455-55; 9530-55; 9087-5; '9456- 25
52- 01667 52- 02500 '37- 7625; 51-56667;
52-03333; 9090 62: 9531-94; 9533-33,
50p each.

Transfilter. 455KC. AM. 5 for £1-00.
Electrolytics. 32/32/32uF, 325v. 2" «x
14" 35p; 80uF 150v 13" x 1" 20p;
2000:F 30v, 24" x 1% 25p; 2000uF 35v.
3” x-1” 30p; 470uF 100v- 3" x 11" 25p;
2000/2000uF 25v 2" x 14" 35p; 700uF
200v 33" x 14" 30p; 16/16 uF 275v 13" x 1"
20p; 40/40/20uF 275v 3" x 1" 50p;
4500/900/9001F * 30v 24" x.- 13" 50p;
2500uF 40v 2;" x 14" 40p; 470uF 25v
14" x £ 15p; 4,000uF 25v 3" x 14" 40p;
32uF 450v 14" x 1" 30p; 8uF 16uF 450v

;137 x " .30p; 10006F 12v 14" x " 15p°

~5000¢:F 50v 2" x 11" 50p; 150/200 2001,.F
300v 3" x 13" 50p.

Try our parcel of small capacitors 20
mixed valves £1-50 + post.
Miniature Presets—Selection of vari-
ous values 10 for 65p. )

Coil Formers, 50 mixed. £1-25.
Slider Volume Controls. 1K Lin;
100K Log; 1 Meg Log; 25K Lin; 25K Log;
10K/100K ‘Log; 100K/100K Log; ‘50K
Log, 35p each.

U.H.F. 625. Transistor push button
tuner (NSF Telefunken), as used on
Decca MS2400. Brand new and boxed.
Circuit diagrani supplied. £3-00. ‘
Thorn T.V. 1F. Chassis 950 Series
(less valves) £1-60.
Aluminium Chassis. 74" x 5¢” x 21"
65p. 10" x 74" x 2§" 75p. 11”7 x 74" x 247
85p. + 8%.

| 500 Metres. 1/-0148 TC. Single poly-
thene lapped screen wire. £5-00 + 8%.
Please add 10% P/P. Unless stated
free P/P. VAT 25% to be added to
total order unless stated 8%. No
_goods despatched outside U.K,

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 1JD, BEDS.

www americanradiohistorvy com

JC12 AMPLIFIER

6W IC audio amp

with froe data

and printed

clrcult £2-80

Special offer: —only £2-45
it bought with de quo kit.

DE LUXE KIT FOR THE JC12

Includes ail parts for the Printed circult and
volume, bass and treble controls needed to
complete the mono version £2-29. Stereo model
with balance controt £4-95.

JC12 POWERKIT
Supplles 28V 0-5 Amps £2-95.

PREAMP KiTS FOR THE JC12

Type 1 for magnetic pickups, mics and tuners.
Mono model £1-75. Stereo model £3-25. Type 2
for ceramic or crystal pickups. Mono &£0-95.
Stereo £1-90.

SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR 1C20 104-10W stereo amp.
kit with free booklet and

printed circult £8-58
. PZ20 power supply kit for
above £5-91
VP20 volume, tone control
and preamp kit with printed
AMPLIFIER clreuits £7-95

SP20 10W 4Q loudspeaker £2-95
SEND S.A.E. FOR FREE DATA LEAFLET

BATTERY ELIMINATOR BARGAINS
S-WAY SPECIAL

Swltched output of 3/431/6/7%
9/12V af mA wlth .unique
4-way multi-]ack connector
zr‘m. free matching socket

3-WAY MODEL
Switched output of 6/74/9V

‘at 250mA with unlque 4-way e

multl-Jack connector and free
matching socket £2-95

RADIO MODELS

S50mA output with poppett
battery connactors for transls-
tor radios etc. £2-95,
#£2-95 Double 4i+4}V £3- BS
8-+-6V £3-95. 949V £3-85.

TAPE RECORDER MAINS UNITS
TV output complete with 5 pin DIN plug to run
cassette tape recorders from the AC mains £3-45,

SINCLAIR CALCULATORS

Cambridge £8-95

Sclentific £12-95 MAINS UNITS

Oxford 100 £8-93 For Oxford Series £3-19
Cam, Mem. £14-95 For Cambridge, Cam.
Oxford 300 £22-98 Mem. and Sclentific
Programmable P.O.A. £3-15

CBM CALCULATORS

*776MD 7 dlgits/%/memory £7-16

‘887D 8 diglts/%/memory/Constant £9-95.

385R dlnlts/constantl/Irechargeable £10-85.
LO76MR £13-60

*GL976MD £9- G
*GL9ATD £11-95, GLDWR £15-30.

*SR7919D 8 dlygits/ ific ton/
'ffltrlglloulpowsrlroots 215 95.

SR4148| 95. Mains unit for * machines £2-85.
All others lnclude mains charger unit.

FERRANT! ZN414 3

iC radlo chip with data £1-69. Printed circuit and
extra parts for radio £3-60. Case £1 extra. Send
sae for free leaflet.

SINCLAIR PROJECT 80

AFU £7-55. FM tuner £13-25. Decoder £8-55.
7.40 £5-75. 780 £8-95. PZ3 £8-20. Trans for
PZ8 £5-40, Stereo 80 £7-50. PZ5 £3-95. Project 805
£18-95. PZ6 £8-70.

S-DECS AND T-DECS
S§-DeC &

T-DeC u 05

H-DeC A £4-43

B-DeC B £7-35

{C carriers:—

16 dif: plain £4-18

With socket £2-21

10 TOS: plain £1-09. With socket £2-08

SSTI 3 tor £2. SSUI 3 for £2. SSNI 3 for £2-40.
25p off any order accompanled by PB Elebtronics
coupon,

SWANLEY ELECTRONICS
Dept. PW, PO BOX 68,
SWANLEY, KENT.

Prices include post and VAT.

Official orders from schools etc. welcome.
Overseas customers please deduct VAT (8% on
Lalculators and S-Dec and T-Dec range, other-
wise 25%).
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capacitors at strategic points could greatly reduce

IN Part 1 it was shown how the addition. of a few
interference break-

or even ecliminate radio
through in audio amplifiers.
The addition of these components cannot have
added more than pence to the cost of the amplifier,
but the improvement was dramatic. Previous to the
modification the noise produced by my own A2l as
the ’fridge cut in was nerve-shattering, but now we
cannot even hear it at all! Transmitters which pre-

viously produced a deafening response from a dis-

tance of 100m or more, now hardly produce a
whisper with the aerial mounted, for test purposes,
in the same room as the hi-fi installation.

From the above experience it would seem that
there is now no reason at all as to why audio equip-
ment should not incorporate RFI protection measures
as standard practice the component costs being
negligible. From the makers point of view RFI pro-
tection has much to recommend it. Apart from gain-
ing greater customer satisfaction, manufacturers can,
it would seem, reduce the cost of returns under
guarantee by introducing these simple measures.
Transistors, as readers will be aware, do not usually
fade out like valves but suddenly “depart” leaving
little evidence of the-reason for their breakdown.
Indications would seem to point to the fact that many
transistor failures have been due to the effect of
“spikes” on the mains supply voltage and there is
direct proof that at least two hi-fi amplifiers blew
their driver transistors at the same instant as the
mains suppressor capacitor broke down, being a very
strong indication of some high voltage transient.

Certainly the Sugden amplifiers, whilst being quite
reliable in the first place, seem to have developed
an almost phenomenal reputation for reliability since
the RFI components were put in as standard and we
can only presume that this is due to these com-
ponents excluding mains transients from the circuit.

EXTERNAL CURES

Having now seen how protection can be built into
audio equipment, let us next look at what can .be
done externally when the makers’ attempts (or lack
of same!) at RFI protection prove inadequate under
a particular set of circumstances. The natural
reaction of the non-technical user to the advent of
RFI is to blame the source of radiation. Whilst it
might be possible to suppress refrigerators and other
switched appliances you can not, as suggested by
one dealer, in reply to an RFI complaint, “get the
GPO to suppress the transmitter” as the whole
purpose of transmitting equipment is to radiate

. electro-magnetic waves. Apart from the very
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Ladio Break-through
~ Alook at interference in Hi-Fi equi
H. LEEMING G3LLL, FSERT, T.Eng.(CEI)

ment_________ Part 2

occasional case therefore, where it may be possible
to minimise a particular RFI problem by altering
the type or position of the transmitting aerial, there
is very little that the operator of a licenced radio
transmitter can do to cure RFI probiems. The onus
of solving the trouble therefore falls on either the
user of the audio equipment, or on the dealer who
has supplied it.

It is worth pointing out here that it would seem
that under recent legislation the retailer is liable to
see that goods sold are “reasonably suitable for the
purpose for which they are intended”. I am no

- lawyer but I take it that if a customer of my company

suffers a complaint of severe RFI with new high
fidelity equipment which we have supplied, my com-
pany is at least morally liable, and more than likely,
legally liable to sort out the problem. (Perhaps on
this point any reader who is better gqualified to
express a legal opinion might like to drop a line
offering his commenis to the Editor, whom I am
sure will find room to publish anything dealing with
this rather interesting question).

OUTSIDE LEADS

Fortunately, most audio system RFI troubles are
due to signal pick-up on external leads which act
as aerials. In general, low frequency radio signals
tend to come in via the mains supply, signals at say
1 to 10 MHz via the speaker and VHF aerial con-
necting leads, and higher frequency signals tend to
be received on the gram and radio connecting leads.
This must only be taken as a very rough guide
though, and the only way to be sure which lead is
causing the trouble is to disconnect them one by
one so that it can be ascertained as to how the RFI
is entering the circuit.

Pickup leads

£

Mains
earth

Turntable
chassis

Fig. 5: If a turntable and amplifier are wired as shown here there is a
risk of interference problems due to the common earth wire.
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Where the loudspeaker leads are concerned, these
should either be shortened to only a few inches
whilst tests ‘are made, or the leads should be dis-
connected externally and a test made via headphones
fed through isolating resistors of say 2200 each,
so as to “choke off”” the ’phone leads, from an RFI
point of view. Don’t forget to try disconnecting the
earth and mains leads by pulling out the three-pin
mains plug quickly, whilst the unit is operating, If
the RFT fades out with the music, coupling via the
mains is not to blame, but if it clears for the second
or so that the equipment continues to operate from
the charged up reservoir capacitors it can be taken
that the interference is arriving via the mains or
earth connections to the plug.

Whilst disconnecting leads do not forget to itry
disconnecting the FM aerial feeder, even if the
trouble only occurs on gram. The coaxial cable makes
a very good medium and short wave receiving aerial,
and in some cases of RFI, the trouble will disappear
if the VHF aerial is disconnected whilst playing
records!

FKO145
L Audio
~grmpl¥ier - -
Amplifier
. ol o o chassis
Turntable/[ 5 Mains
chassis earth

Fig. 6: Here the earth wire to the two chassis is separated from the
pick-up leads.

Once it is established as to which leads seem to be
causing the trouble, a general tidying up of the
system can be tried, and will often work wonders.
Leads are frequently much too long tending to
increase their effectiveness as aerials. At this junc-
ture however, do not cut the leads to shorten them
as the extra length may be needed, but coil any
excess length up into the smallest possible separate
coils immediately at the rear of the amplifier. Besides
reducing the effective length of the “aerial” such a
coil tends to act as an RF choke, and where the
trouble is not too bad, may be sufficient to effect a
cure.

If the RFI appears to be coming along the gram
pick-up leads it is as well to examine the earthing
arrangements, as wiring the gram unit as Fig. 5 tends
to send any RFI received on the earth lead straight

into the amplifier’s input. Wiring the unit as Fig. 6 is

far less likely to lead to trouble.

TIDYING UP

Having generally checked over the wiring of the
system, tidying it up as necessary and sorting out
which leads still seem to be acting as aerials, the
finai approach is to stop the offending leads passing
on the radio frequencies to the amplifier. This can
be done quite simply by the use of ferrite cores or
ferrite aerial rods, as shown in Figs. 7, 8 and 9. If
plenty of spare lead is available the original lead
can be wound round the ferrite, otherwise adaptors

950

can be made up using a length of lead, a plug and a
socket. The number of turns used is not critical and
few turns only will be required to cure troubles in
the VHF range, whilst 20 or 30 turns may be needed
to cut out transmitters in the short wave bands.
Note that the turns of wire should neot be overlapped,
so whilst a full core will be reasonably effective, even
on the medium wave bands, two in series may
occasionally be necessary at the lower frequencies.

Fig. 7: Interference being picked up on a fead can often be reduced or
eliminated by winding the lead on a ferrite rod as used in ferrite rod
aerials.

Whilst on the subject of frequencies, it is almost
too obvious to state that a much more intelligent
approach to any RFI problem will be made if the
frequency of the transmitter being received is known.
With broadcasting stations this should not present
much difficulty but with other stations, such as taxi
services, details of the frequency may not be readily
available so perhaps the simplest way is to ask the
operators! Failing this, a glance at the aerial system
used by the transmitter will usually give some indica-
tion as to the approximate frequency. Stations using
the VHF band usually have aerials with elements
not more than a few metres long, whilst stations on
the short wave bands will either use wire aerials or
beam aerials with the elements 5m or more long,
usually.

Fig. 8 :Twin leads wound on a ferrite ring will be even more effectively
decoupled than when using a ferrite rod.

The ferrite core treatment will be found extremely
effective and is especially advised where it is not
desirable to make any internal alterations to equip-
ment. It is equally applicable to all the inter-connect-
ing leads and also functions well if used on the mains
lead to act as a mains filter. As an alternative, where
troubles due to interference arriving via the mains
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Soldermglrons

the model X.25 can be fitted with special

For other de-soldering jobs, we can supply
our models ESS and GSS de-soldering irons
working on compressed air {or with a footpump).
Our catalogue gives further particulars.

Model X25

For dual-in-line de-soldering

bits 14A and 14B.

Point 1

Near-perfect insulation
Breakdown vottage 1500 A.C.
Leakage current 3-5 uA

Point 2

Top-efficiency in heat
transfer.

Element slides inside the
soldering bit

25 watts but equivalent in
heat capacity to 60 watts

Point 3

Highgrade phenolic handie
{own moulding!)

Stainless steel shaft

— 3 core 0.4 mm flexible lead.

Point 4

Iron-coated bits that do

not stick to the shaft but

slide on and off easily.

3 tip sizes 2.4, 3.2 and 4.7 mm.

Point 5

Price with standard (3.2 mm}) bit
£2:99 (0-22}

Spare elements £1.47

Spare bits £0:47 incl. VAT

Point 6

A well balanced tool —
length 22 c¢m, weight 50 gr,

TR

From radio or electrical dealers, car accessorv shops or in case of difficulty direct from:
ANTEX LTD. FREEPOST, PLYMOUTH PL1 1BR (no stamp required) Tel. 0752 67377.

Please send the following:

The Antex Range

All prices include VAT. - P&P in brackets

=

MODEL C —15 watt miniature soldering iron
Bits slide on and off stainless steel shaft.
Elements fitted inside steel shaft for efficient
heat transfer. Length 16 cm. Complete iron
with 2.3 mm. iron-coated bit £2.99 (0-22)
Spare elements £1:20 Spare bits £0:35
(nickel) £0-45 (iron-coated).

MODEL G— 18 watt miniature soldering iron
Looks exactly like mode! C, but because of
the extra 3 watts should be kept going all
day on repairs or production, Stainless stee!
shaft — fitted with standard iron-coated
bit 2.3 mm. £3-21 (0-22) Spare elements
£1-69 Spare bits 2.3, 3 or 4.7 mm. £0:45.

[

MODEL CCN — 15 watt miniature soidering
iron

Unique — ceramic shaft — no measurable
leakage — capacitance 30 pf. Tested at 2000
volts 'A.C. Length 16 cm. Complete: with
standard iron-coated bit 2:3 mm. £3-21
{0-22} . 4 other slide-on and-off bits available
from £0-45 Spare elements £1:69, Suitable
for the most delicate soldering job imagin-

MODEL X.50 T.C. ~- 50 watt temperature
controlled soldering iron
Leakage current negligible — Temperature
controlled to 20C either way. Ceramic shaft
inside stainless steel shaft. Tested at 2000
volts A.C. Complete with 3 mm, iron-coated
bit£10-55(0.27) Normally set at 3700C
Length 20 cm. Weight 50 gr.
MODEL SK.1 — SOLDERING KIT
Fitted with model C minia\ture iron {see
above), 2 spare \(‘::&%_’Xbuts i'sm?nnfj
3 g
heat
sink,
reel of
solder.
Plastic
base serves as
stand Booklet “How
to Soider”’ gives useful tips
for beginners. Price £4-62(0-42)
MODEL MLX—12 volt—25 watt Soldering
SR | s lead and
- mtrs. lead and.
L—-—"’Tﬁ"_" ' crocodila clips
= Useful for repairs
on motor cars,
. boats, model
trains, etc. Can
<! be worked off
(o car- type battery.
"~ mplete with 3.2 mm, bit
£3-53(0-30) Two other bits available 2.4
and 4.7 mm. £0-47 each. Packed in a plastic
wallet with guide "How to Solder”,

STAND §.T.3 /@ )2)2)

High grade insulation %

material, chromium
plated steel spring.
Suitable for
all our models.
Replaceable
sponges, [
space for spare- bits.
Complete £1-21 {0-24)

Please send the

ANTEX colour catalogue,

| enclose cheque/P.0./Cash
(Giro No. 258 1000)

NAME
ADDRESS
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Overseas Customers oniy: TRANSISTORS
PRICES INCLUSIV \ 4
Deduct 5% for order over £20. Qg}ggﬁ:gp Eﬂzgg ;;lgp g“ggggﬁuu

Add 20p p & p—-NO OTHER EXTRAS Post free for orders over £10. ﬁg}%’zfgg mgggggs‘gg Ny 26R§2p
TTL BY TEXAS :%TAAMPSE + Comp 8 pin DIL o VOLTAGE REGU}\'QTO-Ese (PLASILC) AC1a7/8i10 051 2N2g. i
7400 13 7483 86p xt Comp 8 pin v - AD143 46p | MJE3055 2N29260 10
7400 15p 7484 103p | 709 Ext Comp 8/14 pin DIL  30p | 14 Pin DL 48p _ 5v ;gog mp ],g?g ggp | ADtaijos0p Top | 3N3928YG "
7402 15p 7485 130p 710 Diff Comp 14 pin DIL 54p 12v 78}5 15‘,p s 215;7 AF114/518p MPSAGS 11p
7403 17p 7486 32p 41 int Comp 8/14 pin DIL  25p Data Sheets on 15V H 1509 4 zﬁp AF116/718p p | 2N3053 19p
7404  17p 7489 281p | 747 Dual 741 14 pin DIL T6p Vol, Regs. 10p 18V 781 150;) 7918 21sp AF139 35p | MPSA12 2N3054 43p
7405 17p 7490 42p ;#g ExggCOmpA 8 Pin DilL 1;2: eat 24V 1824 p 7924 215p Ag%?, 13 Mpsuosnp g:gggg 1214,,
7406 41p 7491 8p B 810p P
7407 39p 7492 48p | CA3130S CMOS OpABPinDIL 1i8p | OPTO ELECTRONICS o BC109C Hp N 13140
M 17p T4 ddp | LM O O b bIL- 1ab | ocPro 3 Displays.  LEDS BC147/8 9p | MPSUSE " | 2N3704/514p
7409 22p 7484 Blp | MCUS8  Dual OpABPIRDIL 730 | oepy 425, ag15F - 130p TIL209 6p | BC149 10p 98p | 2N3706 120
7410  15p 7495 70p | NES36T  FET OpA TO 99 300p | GRpi2  54p MAN 3M 65p (Red) BC157 11p | 0C28 70p | 2N3707 14p
T42  25p . 749  B4p ORPS: 705 Divos '16om Tiioh a4p | BCi33/913p | OC3 70p | 2N0siotip
743 34p - 74107 320 ORP6! 63p DL707 160p (Green) BC169C15p | OC71 20p | 2N3773275p
7414 65p 74121 32p | LINEAR ICS 2N5777 43p DL747  250p BCI7T7 20p | oc72 25p | 2N3866 =0
7416 32p 4122 52p | CA3028 Diff. Cascade Amp  112p S THERS BCI78 17p | ocgy 3sp | 2N3904 22p
7420 15p 4123  73p CA3046 5 Transistor array 62p SCR-THYRISTORS e nTon I BC179 20p TIP2955 T6p 2N3905/622p
22 190 74141 00 | CA3ods  Quad low noise Amps230p | 1A SOV TO5 43p B 106 Vv 150p | BC182/312p | Tipooa sop | 2N4038 19
7423 36p 74151 7Ip | CA3089E FM IF System15 DIL  250p 1A 100V TOS 45p  Plastic BC184 14p | pynaga gpp | 2N4060 190
7425 33p 74153 92p CA3090E FM Stereo Decoder 200p 1A 400V TO5 S56p C106D 4A/400V  59p BC187 32p TIP31A 56p 2N4289 25p
7421 40p 74154 164p ICL8038CC  VCO Funct, Gen 300p 3A 100V Stud 53p ;.40 BA/600V 200p BC212 14p TIP32A 83p 40381  41p
7430  15p 74155 82p ICL8038BC VCO Funct. Gen 600p 3A 400V Stud 81p 0 BC213 12p A 97 40362 43p
7432 28p 4156 82D | | 2W Audio Amp 115p 7A 100V TOS6 BC214 17p TIESSA P | 40410 59p
7437 28p 74160 1070 | [M331  Stereo Pre Am 200p | TO5+HS 370 2NSE5AMO0V 98p | BCY70 20p | TIPSAA 40411 243p
7440 15p 74161 1070 | Mos2 Rhythm Gen 1100p 400 TO92 BCY7t 24p | 40594  sip
7441 T0p 74162 1970 | MC1310P FM Stereo Dec. 220p | TO5+HS 9P MCRiot $A/5V 27p | EDI31 3% agp | 40595 9%
7442 64p 74163 107p | MCi312/4/5 SQ Quad Dec. 1375p | 16A 400V 2N5060 8A/S0V agp | ED132 e | 24P | pprg
7447 8ip 74164 1300 | MFC000B IW Audio Amp 5p | Plastic L L s B onir BD135 54p 207p | BF244 45p
7448 15p 74166 1380 | MFEC6040 Electronic Attenuator 112p A P | BD139 Mo | 205 | MPF10237p
7450  16p 74175 92p NES555 Timer 8 Pin DIL 40p Plastic 250p  2N5064 -8A/200V S0p BD140 87p Tibaza 1on | MPF103/4
7453 17p 4180 108p | NEsse Dual 55514 PinDIL  108p | TRIACS OTHERS BF115 24p 2TX308 11p 37p
7454 18p 74181 322p | Ng5s1B  PLL with AM Demod  350p 100V 400V 500V BF167 25p S 1300 160 | MPF10537n
7460  16p 74182 89p | NgseeB  PLL with VCO 350p 3Amp 92p 120p 130p 40430 110p BF173 27p ZT%% “p 2N3819 27p
7470 2p 74185 46D | NEsgs pLL 2160 | sAmp 95p 150p 180p 40435 110p | BFI% 120 | ZTXS00 190 | N30 Sop
472 2lp 74190 155 | NES66  PLL Funtion Gen 180p | 10 Amp 117p 180p 200p 40660  405p | BF195 10p N4 890 | aNases s4p
7473 32p 74191 156p | NEsG7  PLL Tone Decoder 180p | 15 Amp 156p 220p 270p BR100  25p | BF257 34p 2N6 330 | 2Ns4s7 320
7474 32p 74192 130p 567 Dual 567 400p BFR39/40 2NE9s  32p 2N5458/932p
475 480 74193 1300 | SN72733  video Amp 150p | BRIDGE REC- | DIODES |[1N9i4 4p 37p | 2N706 13p f 3niog 8ip
476 32p 74194 116p | TRASG0 5W Audio Amp #2p | TIFIERS BY100 31p | 1N4001 6p | BFR79/80 2N708 19D } 3N14p 92p
7480 54p 74195 83p | TBAS10 7W Audio Amp 125p | 1A s0v 27p | BY126 15p | 1N4004 7p 37p g“??& 2199 3N141 8ip
7481 103p 74198 214p | TBA8S20 2W Audio Amp 100p | 1A 100v  30p |BY127 15p |1N4007 8p | BFX84 28p I} ; 40603  63p
MB2_ 78p 74199 197p | XR2od0  Prog/Timer Counter  400p | {a 40y  34p | OA47 9p [iNetas Sp | BFXs5/627p T sgv 40673 Sdp
CMOS LoGIC ZN414  TRF Radio Receiver  140p | 1A 500v  37p gﬂg 1gp aZEsNEtRssa ggg gs 2N1g1 % 20 | uars
4000 19p 4016 S4p | Basic data sheet at 10p each + SAE | 2A s0v 370 | o As 9; 0O “: BFYS0 17p | 2N1711 22p ;r!ﬁn‘go :gp
4001 19p 4017 123p | MMS5314  Clock IC24 PinDIL  460p | 2A 100V Mp | 5ags 14p{1W  22p | BFYS1 16p | 2N1893 32p 2Naos "g
4002  19p 4018  247p 2A 400V S6p | o A%0 7o | OTHER BFY52 17p | 2N2219 22p 2N4s71 37p
4009 67p 4022 182p | LOW PROFILE SKTS BY TEXAS | 2A 600V  60p ] OA95 9p{ AEY11 54p | BRY39 39p | 2N2221/2
4011 19p 4023 22p 8 Pin 14p, 14 Pin 15p, 16 Pin 16p, 4A 100V 85p | OA200 7p | BB105 33p BSX19/20 22p | PUJT
4013 55p 4024 125p 24 Pin 54p 6A100v  70p H0A202 9plZI0  140p 18p | 2n2369 15p | 2N6o27 e0p
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INTRODUCING
THE

MINISONIC 2
Electronic Music Synthesiser

Solve your communica-
tion problems with this
4-8tation Transistor Intercom system (1 master and

As Demonstrated ‘‘live” at the Audio Fair1975

. Based on the original P.E. Minisonic, the Mk. 2 is
a three octave keyboard instrument which sets
new standards of performance and flexibility. De-
signed for construction by the amateur electronics
enthusiast or do-it-yourself musician, the Mini-
sonic 2 has a truly “professional” sound which
has to be heard to be believed,

% Envelope

% Finished case pius
panels indicators

% Two VCOs % Pan pots at output
(3Hz-50kHz) % Push Button
% VCO cross Patching
modulation % Headphone
amplifiers

% Variable Portamento
% VCO sync, facility
% Fixed Variable Span

% Low Current drain

% Mains/Batt,
Operation

A complete kit of parts is available to build this

fabulous instrument or to convert your Mk. 1

Minisonic.

Ready made instruments are also available, com-
plete with guarantee plus instruction booklet.

Want to know more? For full details send a
9 x 4in §.A.E.

EATON AULIO
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8 Subs), in robust plastic cabinets for desk or wall
mounting. Callftalk/listen from Master to Subs and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals and Office. Operates
on one 9V battery. Onfoff switch. Volume control
Complete with 8 connecting wires each 66ft. and
other accessories. P. & P. 75p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
{or instant two-way, loud and clear communication,
On off switch and volume control. Price £31-24
per pair P, & P, 75D

WEWY Y ANMERICA

Latest transistorised Telephone Amplifier with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people can listen at a time, Increase efficiency
n office, shop, workshop Perfect for “conference’
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Off switch, volume, Direct
tape recording model at £13-05 + VAT £1-12
P, & P, 70p, 10-day price refund guarantee.

WEST LONDON DIRECT S8UPPLIES (PW3)
169 KENSINGTON HIGH STREET, LONDON, W§
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A NEW booklet from
VERO ELECTRONICS
LIMITED describing
products for the

Home Constructor

is now available

from:—

Vero Electronics Ltd.,
Retail Dept.,

Industrial Estate,
Chandler's Ford,
Eastleigh,

Hants, SO5 3ZR.

Tel: Chandlers Ford 2956

Write to: Mr. J. Bowden,
Retail Sales Manager, for
our copy.
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lead are concerned, a commercial type mains filter
of the type used to suppress vacuum cleaner inter-
ference will also be found quite effective.

As mentioned previously it is quite possible for
the coaxial feeder of the FM aerial to pick up local
radio signals. The problem is to pass on the wanted
FM sigpal, which is “inside” the cable, without
allowing the unwanted signal, which is on the outside

R 22 o

=]
=

SR

s
R AR

Fig' 9: Coaxial feads can also be wound on a ferrite ring. The leads
should be anchored to the core with fine thread.

of the cable, to pass. This can be done as shown in
Fig. 10, whilst a practical transformer using a
miniature ferrite core, and another type of trans-
former using only coaxial cable is shown in Figs.
11 and 12. The ferrite transformer gives the
minimum loss of wanted signal with the maximum
attenuation of RFI, but the coaxial Faraday loop has
the advantage of simplicity and does not need any
special parts.

SELF-HELP

Perhaps it is worth noting that curing RFI does
take a lot of time and patience, particularly as the
co-operation of an operator of a radio station may
have to be sought, to make test transmissions. The
main requirements for solving the problem are not

VHF Aeriaj
L
1
'
V1 coaxial
e - ' feeder
n
" eeapﬁh en-[_—_ H 11 Transformer
= A v —
il
1
i
FK0146 tH

Fig. 10: Method of reducing interference Introduced on aerlal feeder,
using a 1:1 ratio transformer.,

technical skill, but trial and error which can be
extremely time consuming, hence unless the equip-
ment is new and is attended to free under guarantee
the cost of getting an outside technician to do the
work for you, could well be exhorbitant. The best
approach therefore is self-help, although it is always
worthwhile writing to the manufacturer of the
equipment to see if they have any standard remedies
that are simple to apply. '

If, after trying your best, you do require further
help it will usually be well worthwhile having a
word with the local Post Office interference engin-
eers.

Where the amateur radio operator is concerned the
problem is often in “reverse”, being one of a
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\\ Fig. 11 The windings of the transformer of

X Fig. 10 are wound round the centre fimb
of ,the ferrite transformer core, Each
winding is, in effect, one and a half turns.

neighbour’s complaint of “interference”. Here the
difficulty is one of, first, delicately pointing out the
position. A statement on the lines of “Yes, it is
a nuisance, lots of audic equipment pick up
refrigerators and radio transmitters due to in-
adegquate protection in the design” may be a good
start, as the owner of an inadequately protected
high-fidelity installation is more than likely to be
suffering from the electrical noise from his own
refrigerator. If the equipment is relatively new and
under guarantee, suggest that the owner contact
his dealer and state that test transmissions can be
made to help them cure the fault. Don’t get into any

{nner conductor

Aerial

Fig. 12: Method of constructing the Faraday loop form of coupling
transformer,

argument, and if the user or the dealer tries to
argue the position, suggest that they contact the
loca‘l_ Post Office engineers for an imdependent
opinion.

On the other hand, where the complainant takes
a reasonable view of the trouble, especially if the
equipment is out of guarantee, a little help is a very
good way to build up good neighbourly relations.
With the increase in sales of audio equipment, no
active amateur should be without knowledge of
the problem, and in this connection a small stock
of ferrite cores is very advisable, so that any troubles
can be cured at an early stage.

LEGISLATION

As a final point, it is interesting to note that at
the moment an attempt is being made to get legisla-
tion passed in the US Senate to the effect that it will
be illegal to sell, in the United States, audio, radio and
television equipment which is not protected against
the unwanted reception of local radio transmitters. If
this bill should become law there is no doubt that
manufacturers in other countries will have to take
note of it, or loose a vast export potential. Hopefully,
such a move could well do much to solve the problem
on a world-wide basis.

The larger ferrite cores are available from Waters
and Stanton Ltd., 31 Spa Road, Hockley, Essex, for
30p each plus 30p p/p any quantity. The small core
for the transformer can be obtained from the author
at Holdings Lid., 39 Mincing Lane, Blackburn BB2
2AF for 10p plus an SAE.
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I am a radio hobbyist and have
occasionally read old copies of
Practical Wireless which has cap-
tured my imagination. I have also
constructed some of the projects
described in your magazine. How-
ever, nowadays I don’t even get
those occasional old copies.

Although I would dearly love
to subscribe to PW, I can’t due
to recent restrictions. To get by
this problem I was wondering if
any of your readers would be
kind enough to offer gift copies,
which will be fully compensated
for, by either similar copies of an
Indian journal or through supply
of any material of interest.

Failing this, I would be more
than happy to receive mailing of
old copies. Many thanks.—CT
Aloysious Williams, ¢/0 Champadi
Trades & Agencies, Champadi
House, No. 1/884, Cochin-1, S.
India.

After reading your editorial
‘Software Gohbledegook’ I felt
that I must attempt to put the
situation in perspective. The
Microprocessor is regarded by
those who use them as ‘God’s gift
etc.” because it is the solution to
problems of control and/or com-
putation that would otherwise re-
quire costly hard-wired logic, but
for which, it is hard to justify full
Minicomputer control.

The Microprocessor cuts de-
velopment time of a project by
allowing the desigher to wire-up
his circuit with numbers rather
than copper and this brings two
main advantages. First, any modi-
fications that are required during
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development can be implemented
more quickly, and secondly, a
system once constructed using
such a technology is quickly re-
peatable.

There are a number of Micro-
processors on the market, all
doing a similar job but often in
different ways and it is the task
of the designer to select that
which is most suitable for his task.
To embark upon this daunting
venture the engineer must first
become educated in this ‘Software
Gobbledegook’ and it was with
some fear that I commenced this
self-education.

The ‘Computer Language’
worries the newcomer because it
is strange, and it is all the more
strange because he has never
even heard the words before. He
has never needed to hear the
words before! Not long ago the
word Laser did not exist, it was
created out of five other words to
name a device that has had a con-
siderable effect on our technology.
However we do not ridicule the
word, because it has been com-
pletely assimilated into our
vocabulary.

Although it is hard to swallow,
my point is that Mr Average En-
gineer will have to carry on com-
plaining about not understanding
these devices because apart from
the enticing propaganda, no short
article will ever convey the opera-
tion of them. The only way to
come to terms with them is to get
down and understand the ‘soft-
ware Gobbledegook’.

Systems have now reached a state
of complexity that often call for
these annoying ‘Buzz Words’. They
have been invented to combine a
patching-up of holes in our
language and stimulate memory
recall of certain operations. They
have resulted in ‘Buzz Word
artists’ who talk in them because
they are the sole tools of their
trade. The only solution is to
learn to talk them yourself; be-
come your own interpreter.—
Brian Frost BSc¢ (Paignton).

6p per page

I have noted the inserts in
Practical Wireless CQ columns
for back issues of PW which you
no longer supply. I have a library
of over 20 years of PW (and other
mags. -such as Practical Elec-
tronics, Practical Television etc)
and would like to supply copies
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of wanted articles to help out
those readers who cannot obtain
back issues, or have no easy
access to libraries,

I can only supply copies of
specific articles, not back issues,
but it would be of help to some of
your readers,

I think a charge of 6p per page
would be reasonable, and hope
that you will mention the service
in your letters or CQ columns.—
J Heinrichsons, Belle Vue, Kirk-
patrick Fleming, Lockerbie, Dum-
friesshire.

I am wondering if you are
aware of the excessively wide
price ranges offered by your
advertisers. For my sins I run a
small evening institute class for
budding electronics enthusiasts,
and needing some OC71 tran-
sistors for a project I went into a
well-known retailer’s shop. On
being told that the OC71’s were
25p plus 25% VAT I decided that
eight would be enough.

On reaching home I thought
that, out of idle curiosity, I would
consult my Jan 76 PW to see how
I had faired. The price range for
six suppliers taken at random ran
from 10p to 18p, all plus 25%
VAT. I am trying to allow for the
‘caveat emptor’ aspect of it all
but I am still left with the feeling
that the whole thing is more than
a mild racket. I am aware of the
‘old’ and the ‘new’ stock and
‘prices ruling at the time of des-
patch’ platitudes so regularly
trotted out but having allowed for
all this one still has the convic-
tion that we are being ‘taken for
a ride’ in no uncertain terms!—
B A Pearson (Beckenham, Kent).

While sympathising with Mr.
Pearson it must be remembered
that the ads. in PW are finalised
weeks before the date of publica-
tion of a particular issue. The
transistor advertised for 18p
could very well cost 25p by the
time it was bought by Mr. Pear-
son. Transistors range from brand
new ones by reputable makers
to unmarked omes of dubious
characteristics which may very
well account for the variations in
price. Would any of our adver-
tisers care to comment?—Ed.
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chatting this time on—

—_3-CAR RADIOS

ARLY car radios were fearsome devices
_ E seemingly weighing as much as the vehicle. in
' which they were painstakingly fitted! First,
the power unit probably sited under the bonnet .so
that the buzz of the vibrator did not intrude into the
plush comfort of the interior. Next, the amplifier,
somewhere near the front passengers’ feet or knees,
with only the tuner fitted into the dash, and the
loudspeaker cunningly concealed in or around the
glove compartment with perhaps a second under the
rear parcel shelf.

Dismantling this lot for service was the work of
many a terrified junior and the bench service was
a daunting prospect if only the number of screws
holding the screening covers in place was considered!
Fortunately we do not have to think about such
complication in these days of solid- state compact
presentation but this has its own drawbacks as our
fingers do not get any smaller and our eyes do not

- magnify on their own.

Gelling started

This article will assume the radio is not more than
about ten years old, as things can get complicated
if we have to consider hybrid designs which abounded
before this. Therefore we have an all-transistor set
needing only the addition of a loudspeaker and an
aerial to get things going from our bench supply of

a fairly steady 12V or so. The first essential is a’

means of stopping it working! A quick-blow fuse of
some 1A must be included in the supply line to
prevent damage should a fault develop or the supply
accidentally reversed, as human beings are remark-
ably slow at switching off when the smoke starts to
rise! :

Let us start therefore with an inoperative radio.
If the fuse has failed and it can be inspected, it is
instructive to have a quick look at this. If it is
severely blackened it is likely to have been under-
rated in the first place or may be of the anti-surge
variety (small built-in spring) and the set is likely
to have been damaged more than would have been
the case had the correct type been fitted. The first
thing to ascertain is whether the radio has previously
-worked in the vehicle or if it has just been fitted. If
the latter is the case it is obviously possible/probable
that the radio is wired or switched for positive earth
and the vehicle is negative earth.

- If this has happened it may only be necessary to
reverse the polarity of the set supply to get it
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working, although the supply input filter choke may
appear to be the worse for wear. It is quite common
for the supply input to be taken to this type of
choke before the on/off switch but there are varia-
tions. The choke itself is pretty robust and can take
a heavy overload without becoming open-circuit but’
it may appear somewhat discoloured and even
swollen as a result. On the other hand, on/off
switches are not so hardy and will often be found
inoperative as the result of an overload, or in-
operative due to no other reason than their own
fragility. :

Some more up-to-date radios have a safety diode
which will blow the fuse if the wrong polarity is
applied, which can also short out on its own account
and blow the fuse anyway, whilst some have a bridge
rectifier which applies the correct polarity to the set
whichever way it is connected. Usually, however,
there is a cross-over switch marked + and — or a
means provided internally to reverse the supply.
Earlier Radiomobile and Motorola sets of 1964
vintage needed two separate lots of lead swops, one
on the rear panel and another on a small strip near
the on/off switch. Later versions needed only two
leads to be swopped over and then this was changed
to a carousel which was rotated to point to the
required polarity.

N
i

o 27
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—human beings are slow at switching off when the smoke siarts {o rise~
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Common faulis

On the subject of these earlier Radiomobile and
Motorola receivers, they did exhibit one or two very
common defects which, if known, can cut servicing
time by half. One is the habit of AF117 transistors
to develop collector to screen shorts. It is a fair bet
that if the volume control can be heard to be
operating when switching on or a nice hum is heard
when the cenire contact of the control is touched,
one of the AF117 transistors has this defect. Happily,
the screen lead can be nipped through without much
trouble and can likewise be reconnected if desired,
such disconnection not introducing instability or
changes in alignment.

Shield [W118

AF117 lransistors can develop a short between the collector and the
screen. Cutling the screen lead-out can cure some of the problems that
arise.

It is a matter of moments to inject signals or make
disturbance tests working back from the detector
through the IF stages (or stage, in some cases) to
the mixer-oscillator and then the RF. Once the stage
has been identified the lead can be nipped in the
bud to restore normal working. Looking at the base
of an AF117, there are three leads close together,
the screen being the last of the three and in the
centre of the transistor, there being a gap between
this and the collector which is the remote one.

Having made this point we hasten to add that there
are lots of other faults which can eccur to produce
the same symptoms and we do not wish a horde of
berserk wirecutters to descend upon innocent transis-
tors in the belief that one snip is all that is needed
to restore cheerful news from Radio 4! Oh! no, many
a slip ’twix cup and snip. The more routine tests will
be described later and should be followed when there
is any doubt at all. Short cuts (no pun) are all very
well but are no substitute for logical stage by stage
testing.

Intermittent faulis

Another common and very irritating fault is that
which comes and goes very intermittently. The
following case is an illustration. “My set will go
perfectly for days and then suddenly it will go quiet
so that I can only just hear it. Sometimes I can
switch it off and then on again and it will be fine,
another time I can’t get it back no matter what. My
brother reckons its the power valve as it often
happens when I go under a bridge”. We write,
“intermittent reception” on the label and assure the
customer that his brother could well be right since
bridges are not all they should be nowadays but we
will put it on a soak test to see what it does.

The customer then goes home to tell his brother
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—a horde of berserk wireculters descend upon innocent transistors—

that he’s a little worried because we must have
thought he meant a bridge over a river and we were
going to try the set in a bucket of water. Thinks,
“Still, if they muck it up, they’ll have to give me
another one, won’t they?”

On test, the set may behave itself for a time or
may go quiet as described until disturbed by test
signals or voltage readings being taken which may
restore normal signals, again for an indefinite time.
This can be most annoying to say the least but sooner
or later it will go quiet (not right off) long enough
to locate the offending stage. In all probability the
source of the trouble will be found around the final
IF transformer and that one of the coil cores will not
tune. At this point the sound may well come back
at full blast and the coil core will then tune. This is
because the seat of the trouble has been disturbed.
The circuit shows that each coil is shunted by a
400pF capacitor. One of the capacitors is becoming
intermittently open circuit and will therefore have. to
be replaced.

To do this it is necessary to remove the solder
from the tags on the print including the tags of the
screening can. Once removed the can can be dis-
mantled to reveal two small capacitors sitting on top
of the coils. If one has the patience and industry to
get as far as this, no further advice is needed except
to say that both capacitors should be replaced and
that the value is not unduly critical (we usually fit
390pF as we have these to hand as a rule) since
the final tuning is by means of the cores. The fact
that the earlier IF stage uses identical capacitors of
course means that these could equally be responsible.
However, we have not found this to be the case and
that is the can nearest the volume control (on a
separate panel) which has been found to be the one
hiding the offender. This, of course, relates to the
Radiomobile 900 Motorola 717 and associated models
only, and similar faults in later models and other
makes will almost certainly be due to other causes.

Coming much more up to date and still concerning
Motorola and their different models in the 112 range,
now completely different to Radiomobile, we find the
majority of troubles are due to transistors, not now
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quite so easily dealt with. The output transistors are
bolted to a separate heat sink screwed to the panel
at each end, with the transistor leads going through
the panel in neat little groups of three. Having
established that one of the output transistors is at
fault, the task of replacing it, or them, at first*sight
appears daunting. In actual fact it is not at all
difficult once one accepts that all three must come
out at once complete with the heat sink. Using some
sort’ of solder-sucker or desoldering braid, remove
the solder from all nine contacts, remove the tweo
screws holding the heat sink and lift the lot out.-
Having removed the defective item(s) one then has
to nicely bend the lead outs so that they all go into
their respective holes without too much fiddling. It
is often the case in these models that the output
(and audio) is in order however and a hum test at
the detector diode or volume control will confirm this.

Mica insulating washer smeared
either side with M54 silicon grease

Cover fixing
tag

Cover fixing
tag

Close-up of an output translstor assembly. Re-assembly of the bits
in the right order calls for.a certain amount of care.

We then have to check through the IF stages with
signal injection followed up with voltage readings
to ascertain the point where the signals stop and the
voltages are wrong. Nine times out of ten one of the
small black transistors will be found at fault. The
actual type number may be almost too small to see
but it will probably be something like ED1502C or
some such number. There are a host of suitable
replacements in the range of NPN IF transistors
with or without forward gain characteristics. If the
stage is AGC controlled, fit one with forward gain
suitability; if it is straight biased fit one without. If in
doubt use a BF241 or equivalent.

This assumes the voltmeter has said that there is
something wrong and that a “cold” ohms test com-
firms that the transistor is defective. But, there are
times when the signals stop at a particular stage and
the associated transistor cannot be faulted. The
particular IF transformer shows continuity of
windings but one winding seems to be almost a dead
short. So you take it out and guess what . . . a little
silver capacitor (just about where we came in, isn’t
it?). It’s probably 390pF too! Surprise! Surprise!

The Pye-Ekco series _

Another popular range of car radios came from the
Pye stable, differing in presentation and facilities yet
following a common pattern of basic circuitry. From
the front they could be recognised by the push
button on/off on one side and the wavechange on
the other and from the rear by the AD161-AD162
output transistors, sometimes covered by a plastic
housing. Typical models would be Pye 2070 or Ekco
CR938.
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Polarity change over is effected by swopping over
the green and blue leads, roughly behind the volume
control, and access is by means of removing the 6BA
screws from the rear and swinging up the covers.
Access to the components. under the push button
assembly at first sight appears a formidable task but
in fact presents few problems as the whole unit can
be removed once the four leads are removed from
the rear and the front (8BA) and rear two screws
and pillars are taken out. Usually this is only neces-
sary when it is desired to replace the BC108 audio
preamplifier, which isn’t very often.

The IF module which occupies the rear centre
gives very little trouble and nor does the associated
circuitry. It is fair to say that most faults which do
occur can be rectified with only the covers swung
open. These faults seem in the main to concern the-
output transistors, AD161-AD162, and the driver
AC128. In nearly all cases where. the supply fuse
has blown (and not due to connecting to the wrong
polarity) the output transistors will be found at fault.

Usually the ADI162 will be found to have an
emitter-to-collector short. It is rare to have to replace
any resistors as the only low value one is that
between the base pins (10 ohms) which incidentally
must be correct. There are no emitter resistors to
Co0k up. '

< Jlig”
—ihe ta.;k of replacing it appears daunting—

Usual routine is to remove the base and emitter
leads, test the transistors to ensure that these are
indeed at fault and then replace them as a pair, to-
gether with the AC128 which could well have caused
the trouble in the first place (although it may bit-
terly deny this). Replacement of one of the output
pair may prove less costly but in all probability the
thing will fail again in a short time and therefore
prove even more costly both in money and in good-
will. When tests tend to suggest that non-operation
is not due to a fault in the output or driver stages,
it is likely that the BC108 is at fault and a meter
check on the print side, having identified the base,
emitter and collector tracks, may well prove this to
be the case. It should be appreciated that a fault in
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the preamplifier stage can shut off the succeeding
stages or cause the output to be very weak and
distorted.

General notes

It is unfortunate that the average car owner tends
to regard fuses as pieces of thick wire and that any
one will do provided it is about 35A! The fact that
the type of radic we have been considering needs a
fuse link of no more than 2A is often ignored or just
not realised. The consequence is that in the event of
a short in the set or the set being incorrectly con-
nected, a heavy flow of current looks for the weakest
point and all toc often this is not the fuse. Therefore
we often find that when the set is connected up for
test, it is evident that although the supply is being

applied, it is not getting very far. It then becomes -

necessary to frace it from the input through the
choke(s) to the on/off switch.

—thought we were going to try the set in a bucket of water—

If the choke is intact, but the switch is dead, it is
very likely that the print is being used to connect
the two and that this has curled up and died in
some quiet corner of the panel. If a lead is used the
switch may be blown out or the switch may be intact
and the return to the panel seomewhere along the
print is open circuited. This is particularly the case
in some of the very small sets imported from the
Continent generally, and indeed some of the print is
deliberately made weak at one point so that the
break will occur here.

Loudspeaker wiring

From time to time we still come across loud-
speakers which have one speech coil tag earthed to
the speaker frame. In one case we found that this
was the reason why the fuse failed when the set was
fitted in the car but worked well on the bench. It
should also be borne in mind that loudspeakers in
cars are subjected to extreme of heat, cold and damp
which can distort the speech coil thus causing it to
rub against the pole-piece. As the body of the speaker
could well be earthed this could give rise to the above
mentioned trouble.

958

Incidentally, domestic audio systems, such as I
discussed in the first part of this series, often suffer
from a form of distortion not easy to describe but
easy to recognise, usually confined to one channel in
a stereo system or, more precisely, to one loud-
speaker. With the volume well up the effect is not so
noticeable but as it is reduced the effect is more
obvious and objectionable. Having changed the
speakers over to confirm that only the loudspeaker

* is to blame, one is faced with the fact that it will

have to be replaced. Taking it out of the cabinet
and applying pressure gently on the cone it will be
heard rubbing against the central magnet. This is
usually caused by heat (too loud, too long!) which
has distorted the speech coil, or perhaps it is just
another one which was never centred properly in the
first place!

Cheaper radios

A large number of imported sets, usually from the
Far East, are or were cheap to buy but rather expen-
sive to repair. The majority suffer from a burned-out
output stage and the design is such that the repair
involves not only the replacement of the output
pair, usually equivalents of the AC128, but also the
replacement of up to four resistors at the same time.
Such a repair is rarely worthwhile and should not be
undertaken other than as a self inflicted exercise!

e
'BINDERS FOR PW

-Keep your copies together
Keep them clean
with the
PW Easi-Binder

The Easi-Binder is attractively bound with
the title blocked in gold on the spine with
\the current (or last) volume number and
year. For any previous volume numbers
please advise year and volume and a
separate set of gold transfer figures will be
supplied.

£]+90 inclusive of YAT, post and packing
from:

L' |/Post Sales (Binders) IPC Magazines Ltd.,
¢ [ICarlton House, 66 Great Queen Street,
London WC2
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PRACTICAL

WIRELESS

This sensitive receiver tunes
from 160kHz to 1.5MHz in three
switched ranges, covering the
long and medium wave bands
and marine bands. The ferrite
rod aerial can be rotated to
give an instant null, indicated
on the panel meter. A ‘Sense’
switch removes any ambiguity
of bearing.

959

Practical Wireless, March 1976

www americanradiohistorvy com


www.americanradiohistory.com

_ my small collection of tapes over and over

again I had a yearning to be able to listen

to some of the radio programmes by means of my

cassette player. I had made up a simple radio tuner

and fed it into my audio hifi system and it worked,
after a fashion.

One day I had bad tape-jamming trouble in a
cassette. As I fixed the tape and was putting it back
together again I realised that the two parts of the
case were held together with four screws and it
suddenly dawned on me that an empty cassette
might, just might, be a home for a radio tuner. The
tuner would just be pushed into the player like any
ordinary cassette. Problems immediately loomed up,
most of which were concerned with the very limited
height available for components inside the cassette.

I remembered seeing adverts for the Ferranti
ZN414 integrated circuit that seemed to be almost
a complete radio in itself. That would go in the
cassette as would a single mercury cell and that was
supposed to be enough for a ZN414. Flat ferrite
rod, instead of the more usual circular type, was
available so that headache was removed. But, how
to connect the output of the tuner, presuming it
worked at all? I had made up my mind that the
cassette had to snap in and that no other external
connections could be tolerated.

Normally, the tape, carrying a varying magnetic
field, passes in front of the head inducing currents
which are amplified. In effect the tape is a one-turn
primary of a transformer. The solution seemed to
be to construct the equivalent of a head which would
automatically couple to the head in the cassette
player when the tuner cassette was pushed in. The
tuner head would carry the output from the radio
receiver.

HAVING got thoroughly fed up with playing

Wv A‘NV o, O
R1 R2 1
100k 380 i
see
text) hLZ
|= u Il Merctlllry
| 2 1 + cell ™
il \C1 _| EELR
1 )- 3 c3 T
H 100uF s
+
==
——— C1 c 1 3
T 10nF 220nF l L

w144

Fig: 1: The circuit of the Tuner Cassette is very simple. The output
coupling coil is shown as L2.

Although the drain on the mercury cell was very
low, around 300u:A, it was felt necessary to include
a switch operating automatically when the cassette
was inserted or removed. In the end the switch
turned out to be a short piece of phosphor bronze
wire!

Owing to the very high input impedance of the
ZN414 a single tuned circuit at the input provided
good selectivity. In ordinary crystal sets and simple
transistor radios the tuned circnit is quite heavily
damped producing the poor selectivity that is the
usual complaint with these circuits. The frequency
range covered by a parallel tuned circuit with a

The Tuner Cassette is the subject of British Provisional Patent 52095,
held by the author.
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variable capacitor is equal to the square root of the
ratio of capacity change (minimum to maximum).
For instance, if the capacity range is 30 to 270pF
the tuning range will be root 270/30 or 3. If a coil
is wound so that the LF end of the range is, say,
500kHz then the HF end will be 3 x 500kHz or
1500kHz. These calculations would, in practice, be
modified by stray circuit capacities but they show
how coils can be wound for any required range. In
the tuner cassette described here the tuning capaci-
tor is 60pF maximum and tunes a range from 650 to
1500kHz.

It was thought that the aerial, wound on a flat
ferrite rod, would be badly screened when the cas-
sette was in the player but in practice this did not
happen and has not proved a handicap. The player
should be rotated to give the best results with any
particular station as should be done with any
radio employing a ferrite rod aerial for signal pick-
up. In the south-east of England many stations could
be received during daylight and many more after
dark but results may vary considerably over other
parts of the country.

The Circuit

As can be seen from Fig. 1 the circuit is very
simple indeed. Resistor R2 has an effect on both
the sensitivity and the selectivity of the tuner and
values between 100} and 1:5kQ can be tried. Tem-
porarily a small preset of say 1:5kQ can be con-
nected in series with a resistor of 100Q) and adjusted

Practical Wireless, March 1976
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for optimum results. The part of the preset in use
can be measured and a similar value resistor used
in the tuner in place of the 1000 and preset.

The head in the tuner is shown as L2 and this is
placed in such a position as to offer maximum coup-
ling with the head in the player.

Construction

Two types of cassette will generally be found, one
with the halves pressed or cemented together and
the other with four or five screws so that the cassette
can_be opened easily. The latter type is recom-
mended for this project. Unscrew the cassette and
remove all the innards including the tape, magnetic
guard and any pulleys. The half carrying the mag-
netic guard will be considered as the bottom part
of the cassette. Any labels are best removed with
methylated spirit rather than solvents of the thinners
type.

Remove pips A and B from both halves, Fig. 2,
and cut away part of the web from the bottom half,

shown as C. This is best done by cutting the web
vertically with a small hacksaw-type blade and break-
ing it away with a pair of pliers. Cut away the edge
of the bottom at D for a distance of 20mm. Then
cut a similar slot in the top half but 3mm deep as
shown in Fig. 2. Ensure that the edges of the slot
coincide when the halves of the cassette are fitted
together.

The mercury cell holder, Fig. 3, was made from
Perspex about 3mm thick but any similar insulating

Practical Wireless, March 1976

material will suffice. A strip of the same Perspex
was glued to the holder as shown. The complete
holder should be filed until it is a good fit in the
slot in the cassette. Now drill a pilot hole through
the Perspex and follow this with a drill about 10mm
diameter but take great care not to split the
material. Now countersink the hole on the correct
side with a 12mm drill until the cell rests as shown
in Fig. 3 with the smaller diameter (negative) side
just proud of the Perspex. The countersinking is
best done by hand to avoid damage to the holder
if the drill should snatch. The holder is eventually
plugged in with the negative pole upwards.

Now, drill, or preferably file, a hole E, Fig. 2, in
the top of the cassefte, through which the tuning
capacitor will protrude. The ferrite aerial L1 con-
sists of 120 turns of 36SWG enamelled copper wire
closewound on one end of a ferrite slab 18 x 4mm x
65mm long. The ferrite as supplied will be longer
and can be snapped off in a vice or the required
line of break struck on a sharp edge. The end can

The output coupling coil L2 is shown arrowed in this photo of the
finished Tuner.

be nibbled with flat nose pliers to finish it off if the
break is rough. Secure the ends of the winding with
adhesive or Sellotape and then glue the assembly
into the bottom of the cassette as shown in the
photographs.

The tuning capacitor VC1 is a 60pF ceramic
trimmer glued into the bottom of the cassette, using
the hole in the top as a guide to its exact position.
The trimmer’s tags should be cut off short. The rim
of the ZN414 should be filed away on opposite sides

. :Capacitars Rl i
- Ct J0nEceramic dise

. - C2. 220nE tantalum bead.
€3 400uF tantalum‘bead

P i Ll

iscellaneoys ...
Né14, Mer

assette; pres:
‘brprze wite,
{ '%:o:% : .
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Mercury
cell )

Negative
cell contact.... =

Fig. 2: Ieft, the halves of the

casselte opened out o show the

detaits of the slot for the mercury

. cel, the contacts for the colf, and”

the general assembly of the Tuner.

Switch §1 Is formed by the contact
between the two sprivig arms.

Fig. 3: bottom left, iffusirates the

holder for the mercury cell as

" devised by the author but any other

similar atrangenent will be satis-
factory.

Fiy. 4: below, shows how the rim

of the IC can be filed away care-

fully to reduce its height lo fit the.
casselie. o

Hote fo the left Is referred to as
hole B in lext.

AMO0437

r;‘l omm_’i/ Negative
A p c
D 7 N
m% Mercury

— T cell
¥
Positive/
12mm w145

If it is too large for the particular cassette used, see
Fig. 4. The IC should be treated gently in this pro-
cess, holding it in the fingers. Do not use pliers or
a vice! But check first before filing.

The battery contacts are made from thin brass,

962

If necessary
reduce height
of IC by

filing rim

w146

such as used for shims. Tin or other metal which
can be soldered can be used but it must be thin
or the cell assembly will not fit in the cassette.

Coupling Coil

The coupling coil L2 is wound on a ferrite bead.
Make two cardboard cheeks and bolt them to the
bead with a bolt and nut, usually 8BA will do, Fig. 5.
Wind on 7Tm of the 44SWG enamelled copper
wire in uniform layers. This is best done by holding
the bolt in the jaws of a hand drill and securing the
drill in a vice. A power drill is not recommended
with this very fine wire. Apply a few drops of
Durofix or aeroplane dope on top the winding, keep-
ing it clear of the cheeks. When dry remove one
cheek only and dope that side of winding. Remove
other cheek and dope remainder of coil.

The coil is glued to one end of a spring arm, Fig. 6a,
made from piano or phosphor bronze wire, the
loops in the arm being formed round a small drill.

Practical Wireless, March 1976
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Fig 5: The lerrlte bead is held between cardboard cheeks whl/e abOut
400 turns ( 7m} of wire is wound on.

Coupling
coil

e
/-q/

smm~, \e/ —

Fig. 6: Details of the two spring arms. The coupting coil L2 on its
ferrite bead is fitted to the end of the upper arm.

Solder Apply adhesive here

Fig. 7: The position of the coupling coil on the head of the casselfe
player is fairly critical but can be adjusted when the Tuner is finished.

* Practical Wireless, March 1976

Check the arm for fit in the bottom of the cassette,
the loop going over the spigot in the bottom left
hand corner. Now drop the bottom of the cassette
into the tape recorder, switched to the “Play” posi-
tion. The coupling coil should be placed on the end
of the arm and adjusted so that it is resting on the
left-hand side of the head. This adjustment i$ impor-
tant because if the coil shades both poles of the
head the induced voltages will cancel out. Apply a
couple of drops of adhesive to the coil and arm
and allow to dry in position. Carefully remove arm
and coil and apply more adhesive to make a solid
joint. A very thin coat of adhesive can be applied
to the face of the ferrite bead where it rests on
the head. This will eliminate any risk of electrical
noise being caused between the head and the bead.

Solder one end of the coupling coil to a short
length of copper wire glued to the coil, Fig. 7 and -
solder the other end of the coil to the arm. A thin
flexible wire goes from ‘the copper wire to the end
of C3. Another similar wire runs from the end of
the arm to resistor R2.

Switching -

A second spring is formed as shown in Fig. 6b
‘and then glued to the bottom of the cassette so that
there is @ small gap between this arm and the arm
carrying the coil. This forms the on-off switch Si.
Solder end of contact arm directly on the positive
contact plate. Place the bottom of the cassette into
the player and connect an ohmmeter across the
switch contacts. Adjust the gap between the arms

8¢ that a short circuit is indicated when the player

control knob is pushed forward and an open-circuit
when it is switched off.

As there is no room for a circuit board the few
remammg components are soldered together as
shown in Fig. 8 and the assembly glued to the bot-
tom of the cassette, see photographs. Keep all leads
as short as possible or feedback may result. If flats
have been filed on the IC ensure that these are
horizontal or the halves of the cassette will not close.

Connect the ends of the ferrite rod aerial winding
to the tags on the tuning capacitor plus the two

VC1

Fig. 8: The components shown above aré wired together before being
fitted into the bottom haif of the cassette.
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Photo of part of the component assembly shown in Fig. 8.

leads from the component assembly. Remember to
scrape the enamel from the ends of the wire
before soldering. Connect a flexible wire from the
cell negative plate, top half of cassette, to point A,
Fig. 8, the lead from the coupling coil to point B.
Finally, another flexible lead from the end of the
coil supporting arm to R2, point C. And that’s it!

The tuning capacitor can be adjusted to a particu-
lar station and left or a thin plastic disc can be
glued to the top of the capacitor ensuring that it is
close to the top of the cassette. The author used
an edge control knob taken from the volume control
of an old transistor radio.

Checking out :

Check that the wiring is correct and then screw
the cassette together. Insert the cell holder with
the cell in place with the negative side (smaller
diameter) at the top. Slip the cassette into the cas-
sette player and switch to “Play”. Turn up the
volume control and tune in a few stations to get
the feel of the tuner. If the volume control has to
be turned up too far to get reasonable volume try
adjusting the position of the coupling coil on the
head, as explained earlier, as this adjustment can
be very critical. Den’t forget that the player may
need turning round for best volume from a station.

AVAILABLE NOW!

REPRINT OF PW's |
TELE-TENNIS SERIES

J_uiy-ﬂ_avember 14

Send 75p + 10p (post & packing) to: Chiet Cashi
(PW Tele-Tennis), IPC Magarines, Tower Hous
Southampton St., London, WC2E 9GX.
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GENERAL COVERAGE RECEIVER—contd from page 940

an audio load for the IC. Because of the limiter
action, RF and IF gain controls must be set so that
severe clipping does not arise, so these controls will
only be at or near maximum gain for weak signals.

MAINS POWER UNIT

The unit shown in Fig. 18 may be constructed to
the same dimensions as a PP9 battery, see photo-
graph in Part 1. The case is readily made from a
single 8 x 2in universal chassis flanged runner, with
the flanges cut so that it can be bent inte an open
box 23 x 21 x 2in. A PP9 battery top with studs is
fixed across the end and the sides are closed with
2% x 2Lin pieces held with self-tapping screws.
Anchor mains L, N and E wires at a tag strip, which
also earths the box. A further tag strip supports the
diodes and capacitor. Ensure that the connections to
the battery studs are in the correct polarity.

+ . } > 240v
i D7 100mA
1IN4OO1
-+
5000uF
122v ov
See text N
R36 1
27k
— - - E

Fig. 18: Circuit of the optional power supply unit built into an old
battery case, shown in Part 1.

The capacitor across the battery supply at the °
audio amplifier (C23) can be changed to 5000uF 12V
when it was found that no hum whatever accom-
panied reception. The actual voltage is somewhat
higher than that from the battery and it may be
found necessary to back off the RF gain a little on
high frequencies, to avoid instability, though this
depends on loading by the aerial.

Note:—In Fig. 9 Part 1, should read “SI is ganged
with VR2,” not VRI.

Py

e — s T T S

‘EMERGENCY LIGHT UNIT - January 76 y
© We. wish to acknowledge the considerable - |
assistance given to the author of this project
- by the Special Batterjes Division of Ever: |
"Ready and by Doram Lid. who supplied the
* cells for the prototype. o
-~ TV SOUND TUNER November 75 = :
In Fig. 5 the bottom edge of the panel cut-
* out-should be 34mm and not 44mm from the”
" bottem of thepanel. =~ . . |
- DIGITAL READOUT SYSTEM ..
* Degember 75 ¢ - C Coonen
In Fig. 12, page 653, the polarity of the 5V
supply to the board is incoerrect and shonld
be reversed to that shown. - - .
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GOING BAGK...

Wireless PNoteg—1922

N the summer of 1922, Paris
I police found a wireless outfit
amongst the apparatus of a
group of burglars, Buckmgham
Palace had a wireless receiver in-
stalled and New York City was
told it could have its own broad-
casting station. The sum of
£10,000 was set aside for this pur-
pose and the aerial was erected
on the roof of the Municipal
Building.

Amundsen’s expedition to
Wrangel Island took a wireless
outfit with it. The apparatus was
capable of receiving messages
within a radius of 2,000 miles. The
receiving station at Clifden, which
had been in the hands of Irish
‘rebels’ was burned down by them
and the work of this station was
taken over by Ongar, in Essex.

An enterprising fairground
manager installed a wireless sta-
tion amongst his booths and
roundabouts and charged the pub-
lic 6d. to listen in to wireless con-
certs.

Three wireless exhibitions were
held during the Autumn, two
were housed in the Central Hall,
Westminster and the third at the
Horticultural Hall.

Also in 1922 one could obtain a
pamphlet entitled ‘“the Wireless
Weather Manual: A Guide to the
Reception and Interpretation of
Weather Reports and Forecasts
.Distributed by Wireless Tele-
graphy in Great Britain.” It was
published by the Meteorological
Office and could be obtained from
H. M. Stationery Office. ;

4 Service offered

from Mr. Tom Bowett. He
says, “As a reader of Yyour
‘Going Back’ feature I am writing
to offer a servnce which may be of

Practical Wzreless, March 1976

IRECENTLY received a letter’

0 50 40

COLIN RICHES

interest to other readers.

“] have in my possession a copy
of a booklet entitled ‘A Hand-
book of Call Signs” as given free
with Amateur Wireless, Septem-
ber 19th, 1925. During the past
few years I recall some people
writing to radio magazines trying
to trace the holder of a particu-
lar call sign and I have also heard
such references over the air.

“I would be pleased to check
through this booklet to try and
trace either the holder of a par-
ticular call sign or the call sign
of a particular radio amateur of
the period. Call signs 2AA-6ZY
plus certain international call
signs are listed.

“] would obviously appreciate
an s.a.e. with any enquiries.” So,
if anyone does need to trace a
vintage call sign, they can contact
Mr. Bowett at 167 Burnage Lane,
Burnage, Manchester, M19 1EE.

Gamages again

EVERAL readers have writ-
S ten expressing inberest in

the Gamages wireless sets so
here is some gen on another
Gamage favourite — the Single
Valve Broadcast Receiving Set.
This was described as, “A most
efficient and compact set, com-
prising tuning unit amd valve
detector. Wavelength  300-500
metres, but any wavelength may
be obtained by the addition
of an ordinary Honeycomb coil.
Note the position of the Marconi
‘R’ valve—the filament being held
vertical, cannot touch the grid
when sagging takes place. The
tuning coil entirely eliminates
self-induction and self-capacity
effects.

Telephony can be received up
to 40 miles, and spark signals
over a considerable distance. The
complete set, licensed by the
P. M. G. and the Marconi Com-

www americanradiohistorvy com

Gamages single valve broadcast
receiving set.
pany comprising the ‘Broadcaster’
HT battery, LT battery, phones,
aerial wire, insulators, switch and
tube. Price completa £22-10s.”

A Flitk of the Shitch
HIS book contains over 1000
I photographs of  vintage
U.S. receivers ranging from
1930 to 1950. Also included are
sections on amateur gear, com-
mercial and military equipment.

The author, Morgan McMahon
became a radio amateur in the
days when, as he says, the local
ham was considered the ‘neigh-
bourhood mut’. His aim, and an
exceedingly commendable one—
is to preserve the heritage of
vintage radio in an enjoyable
way, by writing a series of books
on the subject.

The book is published by Vint-
age Radio, Box 2045, Palos
Verdes Peninsula, California,
90274 and copies are obtainable,
in the UK from Tudor Rees, 64
Broad Street, Staple Hill, Bristol,
BS16 5NL. Price is £4-15 soft
cover post paid (no VAT to pay)
and £5-75 hard cover post paid
(no VAT).

Front cover of the book
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Now...the most exciting Sinclair kit ever

The Black Watch kit

* practlcal—ea_srly bunt by
‘anyone in an evening’s
straightforward assembly.

The Black Watch by Sinclair is unigue.

Controlled by aquartz crystal...

ik powered by two hearing aid

@ batteries...using brightred LEDs to
show hours and minutes and

s Minutes and seconds...it's also-
styled in the cool prestige Sinclair
fashion: no knobs, no buttons,

i no flash.

The Black Watch kit is unique,
too. It's rational—-Sinclair have
reduced the separate
components to just four.

i It's simple—anybody who can

use a soldering iron can

==f assemble a Black Watch without .

4 difficulty. From opening the kit to

¥ wearing the watchis a couple of
hours’ work. '

*complete —rightdown to g
strap and batteries. 4

xguaranteed. A correctly-
assembled watchis
guaranteedfor a year. it 3
works as soon as you putthe i}
batteries in. On a built watch
we guarantee an accuracy
within a second a day—but
building it yourself you may be
able to adjust the trimmer to
achieve an accuracy within a
second aweek.

The special features of The Black Watch

Smooth, chunky, matt-black case, Large, bright, red display-easily read Runs on two hearing-aid batteries
with black strap. (Black stainiess- atnight. ~ {(supplied). Change your batteries
steei bracelet available as extra- Touch-and-see case - yourself—no expensive jeweller’s
seeorderform.) - ' no unprofessional buttons. service.
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The Black Watch-using the unique
Sinclair-designed state-of-the-art iC.

The chip...

The heart of the Black Watchis a
unigue IC designed by Sinclair and
custom-built for themusing
state-of-the-art technology-
integrated injection logic.

This chip of silicon measures only
3 mm x 3 mm and contains over
2000 transistors.The circuitincludes

a) reference oscillator

b) divider chain

¢) decoder circuits

d) display inhibit circuits
e) display driving circuits.

The chip is totally designed and

all circuitry for a digital
watch on a single chip.

Batteries

Take advantage of this no-risks,
money-back offer today!

The Sinclair Black Watch is fully
guaranteed. Return your kit in original
condition within 10 days and we’ll
refund your money without question.
All parts are tested and checked before
despatch~and correctly-assembled
watches are guaranteed for one year.
Simply fillin the FREEPOST order
form and postit~today!

Price in kit form: £14.95 (inc. black
strap, VAT, p&p).

...and how it works

A crystal-controlledreferenceis used
to drive a chain of 15 binary dividers
which reduce the frequency from
32,768 Hz to 1 Hz. This accurate
signal is then counted into units of
seconds, minutes, and hours, andon
request the stored information is
processed by the decoders and
display drivers to feed the four
7-segment LED displays. When the
display is notin operation, special
power-saving circuits on the chip
reduce current consumption to only
afew microamps.

LED display

To: Sinclair Radionics Ltd, FREEPOST, Stives, Huntingdon, Cambs., PE17 4BR.

I Please send me Total £
I —..... (qty) Sinclair Black Watch
kit(s) at £14.95 (inc. black
I strap, VAT, p&p).
e {Qty) black stainless-steel
l bracelet(s) at £2.00

(inc. VAT, p&p).

Name

Complete kit

£14.95!

The kit contains
printed circuit board
unigue Sinclair-designed IC
encapsulated quartz cryste
trimmar
capacitor
LED display
Zrpart case withwindow in
position

see arder form)
. full instructions for building
and use,
you need 2
irg fro N and a pair

g0 !
service department h i1 help.

Quartz crystal

2000-transistor silicon integrated circuit

*lenclosechequefor £.........cco.coevcrceeerinns,
made out to Sinclair Radionics Ltd
and crossed.

* Please debit my *Barclaycard/Access/ ’
American Express account number

sSirclsir | .

Sinclair Radionics Ltd,

London Road, St lves,
Huntingdon, Cambs., PE174HJ.
Tel: Stives (0480) 64646.

~

_ PW/3

Please print. FREEPOST~no stamp required. *Delete as required I
L+ r 1“1 ‘! £ ' ' ;1 : J (1! __ .}
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LGOS
Crystal
calibrator

M.E.THEAKER B.Sc

RADIO AMATEURS, short wave listeners and

users of dlgltal measuring equipment fre-

quently require a signal source of precise
known frequency. The crystal calibrator here des-
scribed provides such a source and is suitable for
the calibration of VFO’s, communication receivers,
frequency meters, etc. It provides accurate outputs
at 1MHz, 100kHz, 10kHz, 1kHz, 100Hz, 10Hz and
1Hz. The lower frequencies, although possibly super-
fluous for the calibration of receivers and frequency
meters, are suitable for checking counters and
prov:de a general source for operating digital circuits
at a slower speed than normal in order to examine
their operation in more detail, when fault-finding
for example.

OPERATION

The crystal calibrator, Fig. 1, comprises five
sections: a crystal oscillator, a six decade divider
circuit, a frequency selection circuit, an output stage
and a voltage regulator to supply the circuits. The
crystal oscillator produces an approximately square
wave at 1MHz which is fed to the six decade divider
and to the frequency selection circuit. The six decade
divider provides outputs at 100kHz, 10kHz, 1kHz,
100Hz, 10Hz and 1Hz which are also fed to the
frequency selection circuit. This circuit provides the
means of selecting any one of the seven frequencies
or a combination of frequencies simultaneously.

v A 4 l |
. 2V
1MHz crystal|iMHz | Six decade ¢ Volitay v
oscillator bl divider regulator Vi
N
i 1] E ;;;;/
Freq. o i
adjﬁgt 8 é § 8 &l .I':‘ 0 +12V
L 2 Y vV VYV VY
1141y 14 —o Collector
Frequency selectlon Outtput
circuit ; o stage -0 Output
[ILLLL] e
Frequency A
selection®,
w154

Fig. 1: Block diagram of the crystal calibrator.

CMOS integrated circuits were used to build the
calibrator in order to minimise the current com-
sumption of the calibrator. Even with fairly frequent
use the batteries should last for a long time. The out-
put current available from CMOS circuits is rather
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low, typically no more than 500uA, so for this reason
an output stage follows the frequency selection
circuit in order to boost the calibrator’s output
capability.

THE CRYSTAL OSCILLATOR

The heart of the calibrator is a 1MHz crystal
oscillator, Fig 2a, This is constructed using one-third
of a CD4007A circuit as an inverter. Two feedback
circuits are applied to the inverter; the first is DC
feedback through resistor R1, which biases the output
voltage to be equal to the input voltage, typically
one half of the supply voltage. The second is AC
feedback through the crystal X1. The equivalent
circuit of the crystal is shown in Fig. 2b and it can
be seen that two resonamt frequencies can occur,

the series resonance of L and Cs, and the parallel

-resonance of I. and Cp. These two frequencies are

in practice quite close together.

The crystal is incorporated in a pi network con-
sisting of R2, X1, C1, VC1 and C2. This network
provides feedback for the inverter only at the series
resonance frequency of the crystal. The variable
capacitor, VC1, provides the necessary trimming to
ensure that the oscillator can be adjusted to rum
at exactly 1MHz. The AC feedback is quite large to
ensure that the output remains in saturation for as
long as possible. This not only ensures fast rise and
fall times, but also minimises the current con-
sumption.

THE DECADE DIVIDERS

There are seven different decade dividers available
in the various CMOS ranges of integrated circuits.
One of these, the MC14518C/CD4518BE, is a dual
decade counter/divider and was chosen in order to
produce a compact layout for the crystal calibrator,
Two divide-by-ten outputs are available from each
decade counter, Fig. 3. One, Q2, has a mark/space

) R G L ,
X1
u
- .G
C‘ll }‘ vC1 C2
(a) 4
Fig. 2: Crystal oscillator clrcult and equivalent electrical circult.
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Fig. 3. Waveforms to be expected from the decade dividers.

ratio of 2:3, the other, Q3, a mark/space ratio of
1:4. The choice of mark/space ratio has considerable
influence on the harmonic content of the output wave-
form. This choice is of particular significance when
using the calibrator with a communication receiver
as it will determine the number of useful calibration
points.

The Fourier Analysis of a repetitive rectangular
waveform, such as produced by the oscillator and
divider circuits shown in Fig. 3, states that the ampli-
tude of the nth harmonic, Ax is A sine (nr d/T)/nx
where A is the amplitude of the rectangular wave.
This means that for a square wave with a mark/space
ratio of 1:1, the ratio d/T is equal to 0-5 and there-
fore the amplitude of the first harmonic is the same
as that of the square wave, the third harmonic has
an amplitude of one-third that of the square wave,
the fifth harmonic’s amplitude is one-fifth, etc. There
are, in theory, no even harmonics. In practice, be-
cause of the slight differences in the top and bottom
of the waveform and differences in the rise and fail
times, there will be some even harmonics, but they
will be much less in amplitude than the odd
harmonics.

The dual decade divider chosen does not possess a
square wave output but instead provides a choice of
a mark/space ratio of 2:3 or 1:4. The corresponding

Amplitude
(relative to
fundamental)
101
0-84 \\\
1 1 I 061 \\
A 041 033
(a) d/T=05 024 \o, [ \0029 010
oL 1971 0102 0 :
f 2t 3f 4f 5¢ 6¢ 7¢ 8f of 10f Freq.
10
| 2 3 |
‘ 028 _ o5 0-09
= Q- 021
(b) ¢/T=0-4 0017 0080110
0 > 1 1 >
10
081
1 4
054
C R o025 023
017 0200—11
o | °1 [ 1] .
Wi57

Fig. 4: Diagrams to show the harmonic content of the waveforms.
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% components list

-Resistors ‘ el
"Ri 20MO (2% 10MO)  R10 BTk
Re 22k’ CR11 1k
Rited 1MQ(T off) 2 8
Al 5 or 10% 4 ordW

Capacitors |
Ct 100p¥ polystyrene
C2 22pF polystyreng

~VCT 0pF trimmer g

Semiconductors

IC1  CD40OT AEor.  1C6 CD40SSBE or -
 MCH4007CP. - MP14068CP’

18] e JiptGgen
i(14 Tri.  B8X20 or 2N28&9A
ICE&T CD4011 AE or MP%{MGF‘

oG Mlscsiianeaus :
X1, Crystal 1jHz type HCSU Switches. sf-‘ amaﬁ,i* :
mmaatu?e, 8 off, OR 1 off and 1 SP 8-way rotary -
- switeh, Terminals, miniature 4 off. Batleries PP, .
- 2 off, with connectors. IC holders, 14 pin 4 of, 1&' i
pin 3 off. Diecast box, approx. 113 x 88 x 55mm (44 x
. 3% x 2kin). or similar, PLB, Readers PCB Services, .
* (see at.) The eight IC's with 10 socket strip are
. avaflable from Sintel, 53N Asten Street, Ox?ord
forss.z'lmc, VAT and plp. ’

d/t ratios are 0:4 and 0-2 respectively. The effects
of the different ratios are shown in Fig. 4. This shows
the amplitudes of the harmonics relative to the funda-
mental (or first harmonic). It can be seen that the
square wave has (in theory) all even harmonics
missing and that the waveforms with mark/space
ratios of 2:3 and 1:4 have no fifth, tenth, etc.
harmonics. In practice there will be small amplitudes
of these harmonics for the same reason as explained
above. Fig. 4 also shows that the amplitude of the
harmonics with a mark/space ratio of 1:4 is generally
greater than that of the other two examples. For
this reason the Q3 output of the decade divider
which provides the mark/space ratio of 1:4 was
chosen and the Q3 outputs of the six decade dividers,
together with the approximately square wave from
the IMHz crystal oscillator are fed to the frequency
selection circuit.

FREQUENCY SELECTION CIRCUIT

To avoid the unnecessary routing of the signal
via a front panel switch, the frequency selection
switches operate gates situated on the circuit board.
The basic logic circuit for frequency selection is
shown in Fig. 5a. There are seven frequency selection
switches, one for each frequency. This enables each
frequency in turn or all frequencies simultaneously
to be switched to the output stage. This method of
switching as opposed to a rotory switch selecting
one frequency has the advantage that one frequency
may be modulated by another or several others,
Fig. 6. So if S1 alone is closed, the 1MHz signal
appears at the output. If S1 and S2 are closed, the
100kHz signal modulates the 1MHz producing a
frequency spectrum. of 1MHz, 2MHz etc., each with
sidebands of 100kHz, 200kHz, etc. Or if S1 and S3
are closed, the frequency spectrum consists of 1MHz,
2MHz, etc., each with sidebands of 10kHz, 20kHz,
etc.

The inputs of CMOS circuits must never be left
open-circuited. For this reason the switched inputs
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Flg. 5: Simplified circuits to illustrate the frequency selection method
used in the calibrator.
Fig. 6: below, shows (a) 1MHz output waveform, (b) 100kHz output
and (c) the 1MHz signal modulated by the 100kHz signal.
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of the gates are connected via 1M resistors to
earth. Closing the appropriate switch applies a logic
“1” to the input of the gate enabling the selected
signal to pass through the gate. Opening the switch
applies a logical zero to the gate input preventing
the signal applied to the other gate input from
passing through the gate. Although 2-input AND
gates are available in CMOS, 8-input OR gates are
not. So the circuit of Fig. 5b is used instead. This
circuit is functionally identical to that of Fig. 5a.
The reason for this is that a NAND gate may be
considered as an AND gate followed by an inverter
Fig. 5¢c and a NAND gate with inverters at each
input may be considered as an OR gate Fig. 5d.

THE OUTPUT STAGE

The drive capability of CMOS circuits is, typically,
only 500xA. Whilst this is sufficient for driving 50 or
more other CMOS circuits, it will not drive TTL,
DTL or other logic families. For this reason an
output stage consisting of a BSX20 high-speed
switching transistor Trl, Fig. 7, in an emitter
follower configuration is used. In order that the
output voltage level from this will be compatible
with any circuit to which it may be connected, the
collector of Trl is not connected to the calibrator’s
own supply but is instead brought to a terminal on
the front panel. If this terminal is connected to the
supply rail of the circuit being driven, then the
voltage swing of the output stage will not exceed the
maximum ratings of the circuit being driven. If,
however, the calibrator does not make direct con-
nection with the equipment being calibrated, as, for
example, when loosely coupled to a receiver, then
the collector terminal of Trl may be connected to
the calibrator’s own supply, via the front panel
terminal.

THE POWER SUPPLY

Since the current consumption of the circuit is
very low, battery operation is employed. A stable
supply voltage is required in order to prevent undue
frequency drift in the crystal oscillator and so a
Fairchild 78L12WC IC voltage regulator, IC8, is
used to stabilise the 18V battery supply to 12V.
This three terminal voltage regulator is thermally
limited and will supply 100mA, well in excess of
the calibrator’s requirements. A front panel terminal
is connected to the output of the regulator to enable
the output stage tc be powered when required. This
12V terminal may also supply external circuits under
test if required but the maximum current drain
should not exceed 90mA or so.

CONSTRUCTION

Much has been said about the dangers of handling
CMOS devices. Do not be afraid of them but take
the following simple precautions and all will work
out well. When the ICs are received they may be
packed in electrically-conducting foam. Leave them
in this until inserted in the circuit. If you wish to
solder them directly into the circuit rather than use
sockets as suggested below, use a soldering irom
which has either an earthed bit or a highly insulated
bit. Both types are sold specifically for use with
MOSFET devices. When transferring the CMOS
devices from the conducting foam to the circuit or
IC socket, take care not to let them come into contact
with plastic materials or synthetic materials, such as
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Fig. 7: Final circuit of the crystal calibrator. The frequency selector switches could be replaced by a rotary wafer switch but the facility of having
one signal modulated by another would be lost.

nylon. As far as possible try to wear clothing of
natural materials such as wool or cotton. On no
account wear a nylon overall!

Try to minimise touching the CMOS leads, but
touching them should rarely prove fatal for the
device. A humid atmosphere is better than a dry
one as it minimises the building up of static charges.
Finally, don’t worry! I have never known a CMOS
device to die through electrostatic damage caused
by mishandling. They do have input protection
diodes and they are much more hardy than a lot of
people are prepared to admit.

The circuit is built on a PCB, Fig. 8, then the wire
links, resistors, capacitors and sockets for the ICs
and quartz crystal connected. On no account solder
directly to the pins of the crystal, nor to the crystal
socket with the crystal inserted. Flying leads for
connection to the switches and sockets can then be
connected. After the case is drilled it sheuld be
painted and the lettering applied using Letraset,
which is then varnished. :

The board is then inserted into the case, Fig. 9,
and held there by three 6BA screws with spacers and

Practical Wireless, March 1976

nuts. The switches and terminals may then be com-
nected to the circuit board and battery and, finaily,
the CMOS devices inserted in their sockets. The
batteries may then be connected and the calibrator
is ready for use. For those not requiring the multi-
frequency output facility the wiring of a rotary
switch is shown in Fig. 10.

USING THE CALIBRATOR

Connect the output collector terminal to the
internal supply terminal. If an oscilloscope is avail-
able, the output waveform may be examined by
switching the calibrator and selecting the frequencies
in turn and together. If a frequency meter is avail-
able, the calibrator output may be checked for
functioning. The standardisation of the calibrator
must be carried out against a standard source. A
digital frequency meter is not good enough for this
purpose. In any case, this is one of the pieces of
equipment you will wish to calibrate using the
calibrator! .

An extremely accurate frequency standard is
available from the long wave BBC Radio 2 trans-
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13 sle- 13 »le 13 —»k13—+—13—><-13->k— 20 -»|
r )

00000 |-

IMHz 100k 10k 1k
= © 00 e |=
20

— ljl

Dimensions in mm w161
Fig. 9: Details for the drilling of the front of the die-cast box.

IC5 pin 6 (1MHz)
O [C5 pin 2 (100kH2)
Omermams——p IC5 pin12 {10kHZ)
Oy ICS i 9@ (1kHZ)
O=————p [IC7 pin 6 (100H2)

+12v Oy [C 7 pin 2 (10HZ)
e €7 pin13 {1H2Z)
w162

Fig. 10: Alternative connections for use with a rotary wafer frequency
selection switch.

missions on 200kHz. Tune a radio receiver to this
programme and loosely couple the output of the
calibrator by means of a wire lying near to the
receiver aerial. With the calibrator switched on and
the 100kHz frequency output selected, a beat fre-
quency will be heard at the receiver due to the
second harmonic of the 100kHz signal beating with
the Radio 2 transmission. The variable capacitor VC1
should be adjusted for minimum beat frequency. If
this is done by ear the calibrator can be adjusted
within 2 or 3 Hz of the Radio 2 frequency, but if the
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The finished calibrator with two PP3 batteries to the left, the crystal
trimming capacitor in the centre and the TMHz crystal in between.

receiver is equipped with a signal strength meter
the adjustment can be better than a fifth of a hertz.

Bear in mind that this closeness of adjustment is
at 200kHz and the corresponding accuracies of
adjustment are 10 to 15 parts per million and 1
part per million respectively.

The calibrator may now be used to check a
frequency meter. This is done by connecting the
output stage collector to the calibrator’s internal
supply and connecting the calibrator output to the
frequency meter to be checked. With the calibrator

continued on page 975
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www americanradiohistorvy com


www.americanradiohistory.com

SPECIAL

( HEATHKITHD-1410 )

PRODUCT

REPORT

straight key has, like so many otherwise simple elec-

tronic functions, been a victim of progress in the last
few years. With the ardent CW operator it has always been a
matter of personal pride that he shouid send good Morse.
Many, including the writer, still try to keep the standards up
but it must be admitted that it gets a bit wearisome in a
contest with many operators sending at 25 words per minute
or more. But having mastered the code | see no reason not
to use any aid which will make life easier!

THE relatively simple operation of sending Morse with a

HISTORY

There have been variations of the straight key but the
breakthrough came with the ‘bug’ key with its horizontaily
operated paddie and vibrating dot contact, with a sliding
weight for speed control. The newcomer to the ‘bug’ is
always recognizable because he sends dots at 60wpm and
dashes at 10wpm! However it is quite a simple matter to get
the dot and dash ratio right using just an ohm-meter.

The mechanicai ‘bug’ key was followed by electrical
devices using relays and valves, pioneered by the late
0Z7B0O, with a single paddie. The newcomer could still
make a mess of it however, with ‘CQ’ coming out as ‘NNMA’
without too much trouble! The development of transistors
and integrated circuits brought new techniques and rapid
changes to the ‘ei-bug’ or electronic key, culminating in the
‘squeeze’ or ‘iambic’ keyer as exempilified by this Heathkit
HD1410 Electronic Keyer. ,

In case you feel a slight touch of inferiority compiex
coming on perhaps it should be explained that ‘iambic’
comes from the Greek ‘iambus’ or ‘a foot of two syllables, a
short foliowed by a long’—or dots and dashes to you!

Two independent paddies are used, one for continuous
dots and the other for dashes. Each character is always
correctly. formed and is self-completing with the proper
ratios being maintained at all times. A dash will come out

even if the dash paddle is tapped for a brief moment. The
effect is quite uncanny when the keyer is set to a very low
speed! The resuit is that Morse can be sent with an absolute
minimum of wrist movement. For example, an A (- —) is
sent by squeezing the paddles together ensuring that the
dot one makes slightly before the dash paddie. For an N
(— -) the dash paddieis made first and if the action is held a
C (— - — -) will emerge. .

If one is accustomed to the mechanical bug key it is
possible to use the same action on the squeeze keyer,
producing good Morse, but the number of movements made

+5V:
External
Dash o Speaker
reset ) :::3
J————‘ ;/,, Tone
o} .
Dash next e Hold Side tone
N bit memory {/— %? oscillator Phones
g L
l Speed I Recejver
Dot 4 ] audio
— === Present bit Clock Clock || Bit Output 5 Kever
:-_-l\—— —{ memory enable generator circuitry 1 output
Dash 1 {
7 | i |
|
p Dot next Dot /Dash determination !
‘1 bit memory :
1
—* = Ooff
External
+ 5V
. [o S
Dot To andIc:s Power 3 12V DC
- an supply 120/240V
FKO151 reset transistors »——0/6—0/0——0 //XC

Block diagram summarising the functions of the various stages in the keyer.
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will be greatly in excess of those required using the proper
squeeze technique. This is covered in detail in the handbook
and it does not take very long to get the hang of it but it is
still a matter of wonder as to how so much Morse can come
cut with so few movements!

THE CIRCUIT

The block diagram shows the various stages in the keyer.
When a paddie is operated the ‘present bit memory’ com-
mands the clock enable circuit to start a bit and ensures
that the present bit is completed before another starts. The
‘next bit memories' retain the information of which bit is
next, a dot or a dash, if a dot or a dash was keyed before the
present bit is completed. After the present bit is completed
the ‘re-sets’ load the ‘present bit memory’ with the informa-
tion that is in the ‘next bit memories’. Each dot and dash
and off time is uniform because of the clock which produces
uniformly spaced puises.

The bit generator then responds to the clock puises and
the dot-dash determining line to produce a dot, or a dash
which is three times as long as a dot, and on off time. The
output circuitry drives the keyer output and sidetone cir-
cuitry.

The power supply is a normal series regulated bridge
circuit that supplies 5V for the keyer. A diode protects the
power supply against reversed polarity when an external
battery is used to operate the keyer.

CONSTRUCTION

The instructions in the handbook were followed im-
plicitly and it took 12 hours on a Sunday from start to finish
including time off for meals, coffee-breaks and ‘Upstairs,
Downstairs’! It is important in such projects not to spend too
long at a stretch or interest flags and mistakes can occur.
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The Heathkit manual is impetcable, as usual, and the
amount of detailed instruction incredible. The 10 to 35wpm
option was selected as the alternative maximum of 60wpm
was thought to be a bit high for contest workl Another
interesting option is left or right hand operation of the
paddies.

The solder supplied (American, presumably) was used
but after a couple of joints it was abandoned in favour of the
usual Multicore, which was noticeably superior. The mains
transformer was wired for 240V input, of course, so the ‘1/16’
ampere fuse supphed for 120V operation was redundant but
was in fact used anyway! One day the correct ‘1/32' fuse will
be fitted.

After carefully checking ali the soldering on the PCB it
was assembled into the casework and the various controls
wired in, everything going according to plan. Foliowing
instructions, resistance tests were carried out with a multi-
meter and proved frightening until the test lzads were re-
versed! All was in order and the keyer worked the first
time it was plugged in. The side-tone frequency was adjusted
to about 1kHz and the paddie contacts adjusted for above-
average gaps until experience of the keyer had been gained.
The gaps are adjusted simultaneously by a common lever.
The keyer was used on a 10W transmitter on the 160m
amateur band keying the negative bias line (—45V) to the PA.

FACILITIES

Some keyers using solid-state devices end up with a
mechanical relay which, by its very nature, imposes re-
strictions on keying at high speeds so it is good to see that
the HD1410 is solid-state throughout, including the trans-
mitter keying circuits. No adjustments are required whatever
polarity of keying line is encountered in a transmitter. An

Looking into the top of the keyer the PCB Is in the bbttom, the mains

transformer at the centre rear. The lever over the paddie assembly

adjusts the gaps of the paddles simultaneously. The internal speaker

is mounted on the right side of the cabinet. A piece of sheet lead is

fastened to the bottom of the case to prevent movement of the keyer
on the operating desk.
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external key can be plugged in which will operate the keyer
and the sidetone.

The audio output of a receiver can be fed into the keyer so
that signals can be heard plus the sidetone of the keyer on
transmit, a very useful feature indeed. Of course this arrange-
ment can be done using external leads on any transmitter/
receiver set-up but it is nice to realise that somebody thought
of incorporating it into the keyer. For field days or portable
work the keyer can be operated from a 12V battery and a
lead is supplied for that purpose.

The keying waveform is very sharp as one would expect so
the usual waveform shaping components in the transmitter

_ are essential to avoid the radiation of objectionable clicks

associated with steep-fronted waveforms
T S A R S S T

The rear panel of the keyer has phono sockets for the various facilities
including the feedthrough of signals from the receiver lo the
headphones in the keyer.

The keyer is a joy to use for the operator and surely must
make the task of copying the code at the other end that much
easier, especially under conditions of bad interference,
Needless to say, the virtually perfect code excites a lot of
favourable comment. Unfortunately, sending fast invites a
fast reply and the keyer cannot help there! But it is not long
before one gets accustomed to keeping the speed down
which is such a pity with this delightful keyer! AE

D

Price of kit £39-90 inc. VAT and P/P from Heathkit
(Gloucester) Ltd. Gloucester GL2 6EE

CMOS Crystal Calibrator—continued from page 972

switched on, one frequency at a time should be
selected, and the reading of the frequency meter
observed. If the frequency meter is a digital one,
the meter’s clock oscillator should be adjusted until
the meter reads correctly. If the freguency meter
is of the analogue type, then usually a potentiometer
may be adjusted in order to obtain the correct
reading.

For calibrating a radio receiver the output collec-
tor should once again be connected to the calibrator’s
internal supply and a single wire connected to fhe
calibrator output and placed in proximity to the
receiver’s aerial or aerial input. The 1MHz output
of the calibrator should be selected and the receiver
tuned until the signal is identified. If there is any
confusion as to whether it is the calibrator signal
or an external signal being received, the calibrator
should be switched off, whereupon the signal should
disappear. The point to which the receiver is now
tuned is a multiple of 1MHz. Next, with the 1MHz
signal still selected, the 100kHz switch should be
closed, providing additional markers at 100kHz
intervals. This process can be continued to provide
10kHz markers by closing the 10kHz switch.

To use the calibrator as a signal source for logic
circuits under construction or under test, the cutput
collector should not be connected to the calibrator
supply but instead to the supply voltage of the
circuit being driven.
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w TEGHNIGROSS

ACROSS
1 Jammed part of USA with such electronics?
G, 4

8 Use a bug? Has no option about it! (5)

9 Maths symbols make oscillating nice, Sid? (7)
10 Vessel transformer prohibition is back in? (5)
12 Owing three components of decouplers? (3)
13 Sheep sound without distortion by you? (3)
14 They used to be wired on a frame system (4)
16 He's involved in most antennae? (4)

21 Small resistance unit for Pam's rectifier? (3)
22 Eggs into valves! (3)

23 Distant little notice means unit of capacity? (5)
25 Colin is rebuilding such a transistor? (7)

26 MHis output resistance was unavailing! (5)
28 Flog your clothes to get such equipment! (10)

DOWN

1 Nothing in the vessel for a distress call? (3)
2 Aerial components with a reel set-up? (5)
3 Appilication of drugs to diode impurity process?
(6)
4 Valve junction in Brazil of French design (6)
5 Not out of order with this rectifier? (6)

6 Local interference with standard English? (6)

7 One serious hook-up puts the navy behind? (6)
11 Relayed about haif a nautical affirmative? (3)

14 Military band-pass with such sound? (6)

15 Basic aerial may be lucky with Spanish call (6)
17 Girl in the extra damping section? (3)
18 It makes a low sound childish! (3-3)
19 The attraction of inductance? (6)
20 Once more put on the air a new tune? (6)
24 German flower in her picture distortion (5)
27 Drum-type receiver (3)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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CASSETTE STORAGE

Plastic Engineers Limited of Glam-
organ have introduced a de-luxe
version of their Tape-Rax unit for the
storage of cassettes. (Mentioned in
Production Lines last year.)

The base of the Super Tape-Rax is
finished in a simulated woodgrain
effect and the actual cassette clip-
type holders come in an attractive
ivory finish.

The excellent design of this unit
enables it to be extended to hold
additional cassettes. The Super
Tape-Rax holds 32 cassettes in eight
fevels but the manufacturers can
supply add-on units—each holding a
further 16 cassettes on four levels.
The unit, which is manufactured from
virtually unbreakable plastic, revolves
for easy cassette selection,

The recommended retail price of
the Super Tape-Rax is £4-65—pretty
good value for money and you should
be able to obtain units from normal
retail outlets. If however there is any
problem, for a price of £4-97 inc.
VAT, postage and packing, the
manufacturers will supply direct.
The add-on unit costs £1-60 inc.
VAT, post and packing. Plastic
Engineers Limited (Dept. P.W.), Tre-
forest Industrial Estate, Ponlypridd,
Glamorgan, CF37 5TP.
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ELECTRONIC IGNITION
C.D.l. Systems: Limited of Becken-
ham, Kent market capacitor discharge
electronic ignition systems. Capacitor
discharge, as the name implies, is an
electronic ignition which discharges
a charged-up capacitor through the
primary side of the coil. This is then
stepped up by the transformer
action of the coil to about 30kV.
The speed and energy of the spark
thus created start an engine—even
if the sparking plugs are very dirty.

The company markets two types
of unit—System 1 (£18-80 including
VAT/postage) for high-revving or
tuned cars, employs a reflective disc/
sensor and this is used in place of
the contact breaker points. The disc
is simply slipped over the cam and
secured by four screws. The sensor
contains an infra-red LED which
sends a narrow beam of light onto the

*, a’\ s £ . 5
disc. This is then reflected back onto
a photocell, a slot edge giving the
firing ‘signal’. i

System 2 is a basic unit. The
existing contact breaker points are
still used, so fitting is very simple.
Minimal point wear takes place
however due to the low current
passing through them. Price of the
System 2 is £12-80 including VAT
and postage. Both units also come
in kit form: System 1 (£16-80) and
System 2 (£10-80).

Further gen may be obtained from
C.D.l. Systems Limited, (Dept. P.W.)
112 Beckenham Road, Beckenham,
Kent. Telephone 01-650-0723. (S.A.E.
please). Mail order address is 275
Vale Road, Ash Vale, Aldershot.
Telephone 0252-29316.

ELECTROVALUE CATALOGUE
The Electrovalue Component Cata-
logue is produced annually with
usually two following amended
editions to keep information up-to-
date. Catalogue No. 8—the latest—is
bigger than ever, running to 144
pages. The Catalogue is available for
40p, post paid and includes a refund
voucher for 40p available for spending
on mail orders to the value of £5-00
or more.—Electrovalue Limited, (Dept.
P.W.) 28 St. Judes Road, Englefield
Green, Egham, Surrey, TW20 OHB.

AERIAL MAST FIXING
The Rawlplug Company Limited have
just released an ingenious new
fixing for television and radio aerial
masts. Called the Rawlplug SSB1,
the new self-supporting bracket
outdates the traditional and time-
consuming lashing kit. With the SSB1,
aerial rigs can be safely and strongly
fixed in less than two minutes.

The SSB1 comes ready assembled
and features two adjustable arms
which are clipped into the mortar
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joints of brickwork and locked by a
single bolt.

Ideal for the majority of domestic
aerial installations, the Rawliplug
SSB1 has a recommended retail
price of £2'21 plus VAT at 8%. The
Rawliplug Company Limited, (Dept.
P.W.) Rawiplug House, 147 London
Road, Kingston-upon-Thames, Surrey,
KT2 6NR. Telephone 01-546-2191.
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TTL AND CMOS P.S.U.

e 2

e

Hybrid systems incorporating TTL
and CMOS logic may be simplified
by the inclusion of a new Weir
composite power supply.

The 8§V5A in its basic form
produces an output of 5 volts at
5 amps and by the addition of an
auxiliary card, designated 5-18V, a

second output, variable from 5 to 18
volts at 250mA is facilitated. Several
units may be connected in parallel
to increase the available output
current. -

The 5V5A is fused, re-entrant
current limited and optionally crowbar
protected. Regulation is less than
0:05% variation for a 4- 10% foad
change. Output resistance is less

than 1 mQ at DC, whilst impedance -

is typically under 200 m(2 and 100kHz.
Price of the 5V5A is £24-50 for 1 off.
Price of the 5-18V is £7-50 for 1 off.
Weir Instrumentation Limited, (Dept.
P.W.) Durban Road, Bognor Regis,
Sussex.

TUAC MODULES
We recently had a chance to examine
three of Tuac’'s modules—Four
Channe! Sound to Light Sequencer
4LSMI is 1kW per channe! unit having
a switched master control for sound
operation from 0-5W to 125W. A
speed control sets a fixed rate
sequence from 8 per minute to 50
per second. It will flash four sets of
lights (each set up to 1kW) and it can
also be used in-a sound triggered
mode whereby a music input is
switched in and the lights flash in
time with the music. Price is £22.

Sequence Dimmer type 3SDMI,
has a control for varying the speed
from 3 per minute to 10 per second
and It is designed specifically for
addition to the Tuac S1LMB light
modulator. Price is £9-50.

The third item (S1LMBC4) was the
3-Channel Light Modulator. Features
are: R.C.A. 8A Triacs used, 1kW
per channel; master control to
operate from 1W to 100W; full wave
control; 12 easy connections. Price
is £15-50. A single-channel version
(1500W) is available at £7-25. For
further gen on these and other Tuac
equipment write to Tuwac Limited,
(Dept. P.W.) 119/121 Charlmont Road,
Lo
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CHINON Hi-FI EQUIPMENT

A completely new range of hi-fi
equipment has been launched by
Dixons under their exciusive Chinon
brand name. This new equipment is
also - available in Wallace Heaton
shops—part of the Dixons Group.

The range consists of three
receivers, two cassette decks and a
record deck.

The AR6000 at £99-50, is the lowest
priced of the receivers.

The AR7000 receiver, priced at
£139-50 has a greater output—25
watts (8 ohms) RMS per channel,
(both channels driven). Besides an

_FM tuning meter, there is also an

AM/FM signal strength meter and
this model has FM muting and hi
filter switches.

Two switchable inputs are provided
for magnetic cartridges and the
auxiliary input can be utilised for
crystal and ceramic cartridges. Also,
two tape inputs are provided and
these, used with tape monitor
switches, enable tape-to-tape dub-
bing to be undertaken.

The AR8000 receiver (price £159:50)
incorporates a sensitive AM/FM
tuner section and an amplifier rated
at 40 watts (8 ohms) RMS per channel
(both channels driven).

Like ‘the receivers, the cassette
decks feature brushed silver -and
teak finishes. The TC4000 is priced
at £79-95, whilst the TC5000D, which
incorporates a Dolby circuit is £99-95.

The Chinon PL25 2-speed record
deck is £5795. It is belt-driven by a
4-pole synchronous motor. Atthe end
of the record play the arm returns to
rest position automatically and the
turntable motor power supply is cut
off. The S-shaped arm has a calibrat-
ed stylus pressure weight and is fitted
with a factory balanced anti-skate
device. Fitting a cartridge is made
simple with the head shell which
attaches to the pick-up arm with a
locking coliar. Speed selection is by
twin butions-and the cue lever is
conveniently positioned at the front
of the deck. The teak finish plinth is
fitted with a tinted, hinged dust cover.
Dixons Photographic Limited, (Dept.
P.W.) 64 New Bond Street, London,
W1Y 9DF. Telephone: 01-499 1707.
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RADIO EXCHANGE LTD.

NEW EDU-KIT

MAJO

% 4 Transistor Earpiece Radio.
% S8ignal Tracer.
% Signal Injector.

o % Transistor Tester NPN-PNP:

" % 4 Transistor Push Pull
Amplifier. .

speaker @ Earpiece @

Completely Solderless Electronic
Construction Kit. Build these projects without
soldering iron or solder

% 8 Transistor Push Puil
Amplifler.

J Batteryless Crystal Radio.
% One Transistor Radio.

R, "

% 7 Transistor Loudspeal
Radio MW/LW.

% & Transistor S8hort Wave
Radio.

% Electronic Metronome

% Electronic Noise Generator.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 33” Loud-
Mica Bascboard @ 3 12-way connectors @ 2 Volume controls

2T v

Radio.

¥ 3 Transistor Regenerative
Radio.

% Audible Continuity Tester.

Y% Sensitive Pre-Amplifier.

Total Buildi;;com £9'99 £ TTE

@ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW/
SW Coils @ Ferrite Rod @ 64 yards of wirc @ 1 Yard of sleeving ctc. @ Com-
plete kit of parts including construction plans.

ELEGTRONIC GONSTRUGTION KITS

ECK 2 sat containea stus

Band V.H.F. Receiver Kit,
8 Transistors and 3 Diodes. Push/Pull
output. 8” Loudspeaker, Gain Control
Buperb § section swivel ratchet and
retractable chrome plated telescopic aerial,
V.H.F. Tuning Capacitor, Resistors,
Caperitors, Transistors, etc. Will receive
(subject to local reception cenditions}
T.V. Sound, Public Service Band, Aireraft,
V.H.F. Local Btations, etc. Operates from a
9 Volt P.P.7 Battery (not supplied with kity

Complete kit of parts including construction plans £7.95 P.P. and Ins. 55p.

FCK 4

i 6 tuneable

ds, MW, LW, Trawler Band, 3 Short Wave Bands. Receiver Kit. With 5” x 3”

Loudspeaker. Push/Pull output stage, Gain Control, and Rotars Switch. 7 Transistors and 4 Diodes. 6 section

plated ic aerial. 8" tive Ready
‘Wound TFerrite Rod Aerial. Tuning Capacitor,
t; C: itors, ete. O: tes from a 9 Volt
P.P. 7 Battery (not supplied with kit). Complete kit

rts includh
bt 8125

TRANS EIGHT

P.P. and Ins. 55p.

8 Transistors and 3 Diodes, 6 Tunable Wavebands: MW, LW, 3W], 8W2,
8W3 and Trawler Band. Sensitive Ferrite rod aerial for MW and LW.
Telescopic aerial for ‘Short Waves. 3in Speaker B improved type transistors
Pplus § diodes. Attractive case in black with red grille, dial and black knobs

Total Building Costs

with polished metal inserts. 8ize 9 x
8% x 2¢in approx. Push pyll output.
Batfery economiser switch for ex- o
tended battery lfe. Ample power io

drive a larger apeaker. Coniplete kit

“EDU-
Kir”

Build
Radios,
Amplifiers,
efc.

1 Five units
Components include: to construcs
Tuner Condenser: 2 Volume Controls: 2 Siider Switches:
Fine Tone 8” Moving Coil Bpeaker: Terminal Strip:
Ferrite Rod Aerinl: Battery Clips: 4 Tag Boards: 10
Transistors: 4 Dijodes: Resistors: Capacitors: Three }”

cbs. Units once comstructed are detachable from
Master Unit, enabling them to be stored for future use.
Ideal for 8chools, Educational Authorities and all those
interested in radio construction.
Complete kit of parts including
construction plans. ‘Total Building Costs
P.P. & Ins. 5bp.

(Overseas Seamail P. & P. £3-40) '

NEW EVERYDAY 6

6 Transistors and 3 diodes. Powered by 9 volt battery.
Ferrite rod aerial 3” loudspeaker, etc., MW/LW coverage,
Push Pull output. Complete kit of parts including con-
atruction plans.

Tc‘:‘tl;l P(.)P. & Im.s 50p.
Buildi {Overseas Seamail
comts £5-50 P. & P. £2:30)

978

P.P. & Ins. 5

5p
of parts including construction plans. (Overseas Seamail P. & P. £2-50)

NEW JIFFY TESTER

Easy to build and operate, fits in the pocket, A
quick checker for continuity of resistors, chokes,

diodes, transistors,
circuit wiring (not
mains) and loud-
speakera, Complete
with earpiece, jack
plug and socket re-
‘Bistors, capacitors,
components, ete.
Complete kit of
parts including con-
struction plans.

Total Building Costs

£31
P.P. & Ins, 30p. (Overseas
Seamail P, & P, £1-70)

POCKET FIVE

NOW WITH 3"
LOUDSPEAKER

3 Tunable wavebands. MW,
LW and Trawler Band 7
stages, § transistors and 2
diodes, super-sensitive fer—
rite rod =aerial attractive
black and gold case. 8ize
5% x 13" x 3} approx.
Complete kit of parts in—
cluding construction plans.

{Overseas Seamail
P. & P. £2-30)

P.P. & Ins. 50p

Total Building Costs
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VHF AIR
CONVERTOR KIT

Build this Converter Kit and
receive the Aircrait Band by
placing it by the side of a radio
tuned to Medium Wave or the
Long Wave Band and operating
as shown in the instructions
supplied free with all parts.
Uses a retractable chrome
plated telescopic aerial, Gain
Control, V. H. F. Tuning
Capacitor, Transistor, ete.

P.P. and

All Parts including Cage and Plans. £4 ’3 Ins. 40p

ROAMER TEN
MARK 2

With VHF inciuding aircraft

Now with Iree earpiece and switched socket. 10 Tran-
sistors, Latest 5”7 x 3” Loudspeaker. 9 Tuneable Wave-
bands, MW1, MW2, LW, W1, SW2, SW3, Trawler Band,
VHF and Local Btations also Aircraft Band. Built in
Ferrite Rod Aerial for MW/LW, Chrome plated 6 section
Telescopic Aerial, can be angled and rotated for peak
short wave and VHF listening, Push/Pull output using
600mW Transistors. Car
Aerial Socket 10 Tran-
sistors plus 3 Diodes.
Ganged Tuning Conden-~
ser with VHF section.
Separate coil for Air-
craft Band. Volume on/
off. Wave Change and
tone Controls, Attractive
Case in rich Chestnut
shade with gold blocking
Size 9”7 x 77 x 47,
Easy to follow imstruce
tions and diagrams,

Total Building Costs £11'87 P.P. and Ins. 65p

ITO RADIO EXCHANGE LTD., 6/A HIGH
'STREET, BEDFORD MK40 ISA. Tel: 0234 52367,
REG NO. 788372
* Callers side entrance ‘‘Lavells” Shop.

{ | * Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.

lI enclose £......ooveiiiiiiinpennenns fOF e
'Name e SN e T ESlaaTly o ST A S+
'Address

R TTTTPTUORN P T R Sy
PW 3
EED I T SR GNP SN SIS SN GI QU SR S

l ...... “poocne s

RADIO EXCHANGE LTD.
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MEDIUM WAVE DX
by CHARLES MOLLOY

A. Ainsley of Hartlepool has sent in an excel-
F lent log of DX from the Caribbean. Using a
emedium wave loop aerial, differential amph-
fier and homemade receiver he picked up George-
town, Guyana on 760kHz, Radio Belize on 834kHz
and Martinique on 1310kHz, se obviously medium
wave broadcasts from the Caribbean are capable of
being logged in the UK at this time of the year.
Listen for WKAQ in San Juan, Puerto Rico on
680kHz, Radio Progresso, Havana, Cuba on 690kHz (in
Spanish); Paramaribo, Surinam on 720kHz (in Dutch);
PJB in Bonaire on 800kHz with multilingual Trans
World Radio broadcasts from a 500kW transmitter;
Radio Caribbean in St. Lucia on 840kHz, Radio
Barbados on 900kHz, ZDK St. John’s, Antigua on
1100kHz and Radio Paradise in St. Kitts on 1265kHz.
Each of these stations has been heard in Europe
this winter,

DXers are sometimes advised to operate their
receivers with the AGC switched to the ON position,
the RF gain control set to maximum and the signal
level adjusted with the audio gain control. This
method is suitable for general short wave listening
when the main interest is with strong signals. The
automatic gain control operates on strong signals
and automatically adjusts the gain of the RF and
IF stages in sympathy with the level of the incoming
signal, thus when the signal strength is high the
receiver gain is low and when the signal fades the
receiver gain increases. So the AGC is very useful
for countering the effects of fading.

Unfortunately, this technique is unsuitable for
DXing on the medium waves and is probably the
main reason for the lack of success experienced by
newcomners to the band. Much of the MW DX heard
in Europe consists of signals which are subject to
slow cyclic fading and often separated by only a few
kHz from a strong local station. If the AGC is
switched ON and an attempt is made to listen to a
weak signal which is close to a strong one then the
AGC will respond to the strong signal, the receiver
gain will be reduced and the weak signal will be
missed.

Always switch OFF the AGC when DXing on the
medium waves. Set the AF gain to give a comfortable

Practical Wireless, March 1976

volume at the headphones or loudspeaker and use
the RF gain control to adjust the receiver sensi-
tivity. Overloading will occur when a strong station
is tuned in so the RF gain will have to be low but
when searching for DX turn up the RF gain until
the noise level appears. The receiver will now be
in its most sensitive state. Fading, which is usually
slow, is countered by manual adjustment of the
AF gain and the DX can be followed right down to
the level of static and receiver mnoise during the
trough of the fading cycle. The DXer who tunes
rapidly across the band with his AGC switched on
will miss much of the DX. Tune slowly. Be patient,
the signal may have faded temporarily and make
sure.the AGC is off.

Some of the best North American DX for several
years has been heard in the UK this winter. During
the month of October several broadcasters on the
west coast of Canada and the United States were
logged including KOMO in Seattle on 1000kHz; CKDA
in Victoria, British Colombia on 1220kHz; CHQM in
Vancouver on 1320kHz and KFBK in Sacramento,
California on 1530kHz. Other rarities reported
recently are WCCO in Minneapolis on 830kHz; WWL
New Orleans on 870kHz; WHO Des Moines on
1040kHz; KMOX St. Louis on 1120kHz and KSIL in
Salt Lake City, Utah on 1160kHz. These loggings are
a further indication of the improved conditions on
the lower frequencies, now that we are approaching
the minimum of the current sunspot cycle. If you
have never heard North America on the medium
waves, now is the time to try. At this time of the
year the best time to listen is around midnight. When
conditions are favourable a number of the high
power outlets on the east coast of Canada and the
United States should be audible, even with quite
simple receivers. The most consistent one is CJON in
St. John’s in Newfoundland on 930kHz. It is easy to
identify as its callsign is used frequently and local
time in Newfoundland is three and a half hours
behind GMT.

Harold Emblem reports again from Mirfield, in
Yorkshire. He logged Nouakchoit in the African
Republic of Mauretania on 1349kHz recently and the
station verified with a QSL card. Congratulations
on a fine achievement Harcld. DXers are not always
content when they have logged a distant station and
many wish to obtain a letter or card from the
station, confirming their reception. International
broadcasters are of course very pleased to hear from
their audience and willing to send out QSL cards,
programme schedules, pennants and other mementos
of the occasion.

Although the majority of medium wave stations
will verify, it is sometimes an achievement in itself
to obtain a QSL from a distant station. The DXer
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is located well outside -the service area of his quarry
and although the station staff (usually the Chief
Engineer) may be surprised and pleased to learn
that they have been heard at a great distance, the
DXer should remember that he really has the status
of an eaves-dropper and he is is relying on goodwill
for a reply.

A reception report to a medium wave station
should contain enough programme detail, including
the date and time in GMT, to enable the station to
confirm that it was indeed their transmission that
was heard. The repont should be sent off as soon as
possible and should request a verification of re-
ception. It should always be accompanied by return
postage. Foreign stamps are available from stamp
dealers but more conveniently an International Reply
Coupon can be bought at main post offices. An IRC
is exchangeable in most parts of the world for
stamps that will cover the cost of a letter to any
part of the world by surface mail.

\\ﬁ?t"-\.
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by Eric Dowdeswell G4AR

T is very satisfying to get a number of letters

each mcnath from reaily raw recruits te our

hobby, Some have no equipment at all while
others have bought a set and then wonder where to
go from there! Unfortunately, the set is not always
suitable for our work. The main point is that these
newcomers are the licensed amateurs of the future
and it is very important that they be given every
assistance and guided along the right lines from the
outset. Some are ‘“‘eavesdroppers” frem the aircraft
and public service bands, an activity which I strongly
deprecate, so they usually get a firm and polite reply
from me pointing out the virtues of the amateur and
broadcast bands. They are often surprised to learn
that there is an amateur band from 144 to 146MHz
on VHF!

Finally, I direct the newcomer’s attention to the
Radio Society of Great Britain and send a copy of
their list of publications. It is at this point that the
system breaks down! On joining the RSGB the new-
comer, if under 18 years of age and unlicensed, gets
his Associate number (Al1234 for example) and
eagerly scans his first copy of the monthly magazine
Radio Communication. What does he find of interest
to the beginner? Next to nothing! It’s not surprising
that I seem to get more mail from the ‘A’ fraternity
than the RSGB on the subject of the amateur bands!

Andrew Swiffin A8603 (Cheadie) comments on the
improved conditions en Tep Band but regrets that he
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has not been able to devote much time to the bands
owing to important exams. Quite right OM, they do
come first. Steve Cottis A§961 (Harrogate) took time
off to improve his aerial system, a 66ft end-fed being
modified to a Windom. I would suggest that this be
modified again to a VS1AA aerial which will perform
well on several bands.

Paul Barker BRS34898 (Grangetown) reported an
uneventful month but did manage to catch an
interesting one in KC4AAA located at the geographi-
cal South Pole and Paul got it on to tape. Paul
Turner (Bishops Stortford) has taken to the amateur
bands with a Trio QR666 with a Microwaves module
for the 2m band fed from a five-element yagi. On the
HFY bands he has a 100ft wire, Jeremy Hinton
A8962 (Newcastle, Staffs) awaits the result of the
December RAE with some trepidation. He has a B44
transceiver in the process of conversion to the 4m
band so looks like he is gcing straight for his G4+ 3!

Peter Allen (Taunton) now has a shack in the
garden so he can spread himself a bit. He’s not been
able to find any DX on the bands in the evenings
which surprises me in view of all the other reports
of activity, especially on 80m. He enjoyed himself
going portable with G8IZE into the Quantock Hills
where they worked into Germany and Switzerland
on 2.

Tim Charles (Colchester) was well pleased with
his effort in the RAE so let’s hope his optimism is
borne out even though it means losing a contributor
to this column! He had the excitement of hearing
W2ACS/MM send out a Mayday call when the MV
Scorpion was in trouble. DA1EK answered the call
and the appropriate authorities alerted. Tim wisely
looks at the CW end of the bands, often finding
much of interest when there is little activity on
SSB.

Old friend Alan Rae, now GM4ENN, got thrown in
at the deep end. Buying a Swan 350 transceiver he
promptly entered the CQ World Wide competition
using a TA33Jr and 18AVQ aerials, and managed
to keep going for about 20 hours. As he says, “it’s
nﬁuch' more difficult to work them than to just hear
them!

Log extracts

Alan Rae:— Worked 40m PJSYFQ EP2TW 4X4QG
20m XJ2UN (Olympic Games call, Montreal) ZL4AP
15m ZB2BL SV1GA WAOHFW/P4

T. Charles:— 80m CRIAK JAAFHE VP2ABC
IM2DW 40m CP5KYS JAGAXH VK3XI ZL2ANT 20m
CE4EV VPIL 8R1X 15m FGTXA FY7TAK VP5AH

© TX30M Zm GI3JLA GMZYOR and GM4BVD all via

auroral propagation

P. Allen:— 80m FP8DH 20m ZLIBD 15m C5AJ
Z81XG FYTBHI ZPSCD JH6PHQ 2m OJOJEA
SMT7FJE OHSFF

P, Turner:— 20m KV41J VPSAH 2m DK3SYP
OE1WWA UBSEC UK2RIL

P. Barker:i— 20m COMAF KC4AAA 9J2AB 20m
SSTV EAIAX

8. Coitis:— 20m KR6BT SVOWKK (Crete) VETTL
VP2VBG

A. Swiffin:—
3B8DN

I5m TR8SS VKSMS YNIRWG
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SHORT WAVE BROADCASTS
by Derek Bell

ATELOTS and ex-matelots are asked for ad-

vice by Dr. H. S. Brodribb of St. Leonards-on-

Sea. The good doctor has come into contact

with an ex-WD short wave set that has set him a

puzzle regarding its age. This set tunes from 15 to

1500 kHz and 1500 to 20000 kHz, The ranges are tuned

by four “huge plug in coils” and the set weighs in at

621bs. It is marked “Admiralty Pattern 1309K, Serial

number MF24, Tuner Amplifier B13”. Dr. Brodribb

would be grateful if any members could identify this
set and give him the date of manufacture.

Another mystery set is owned by J. R. Curtis of
Beaminster who paid ten shillings for it (remember
the ten bob note?). While it has no maker’s name
on, it is in a home-made cabinet and many of the
componenis are marked, including valves VP4B and
MHD4. Using this rig Mr. Curtis pulled in Radio
Australia at 1600 on 9745 and is a little suspicious
that this was a rebroadcast of the R.A. signal. I
think you will find that it was the 250kW station at
Brisbane and for that time of the evening, while not
rare DX, was not unusual, the signals following the
night path over Asia and Europe.

It is always a pleasure to hear from readers over-
seas and this time a letter from Tanzania, from
James Lyamba of POB25344 Dar-es-Salaam. James
has been having problems with a mixer circuit on
his home-made set that has gone “up the spout”.
Having no local DX club or friendly local amateur
or even corner radio shop to turn to he would like
any DXer, who is so minded, to drop him a line and
perhaps correspond regularly. So if any one wants
to extend a helping hand please write to the above
address.

Radio Berlin International dropped me a line
recently to say that they have stopped temporarily
the 1730 transmissions on 7260 and 1511 and if
anyone has problems in finding them please drop
down to the medium waves. For some strange reason
Polish Radio from Warsaw has not yet adopted the
usual method of frequency notation. Recently they
sent me their schedule for November 1975 to May
1976. The announced times are between 0630 and
2300 on the 31, 41, 49 and 75m bands. For the student
of languages this station is quite a boon since they
do programmes in French, German and Italian and
also in Esperanto, slotted between the regular
languages at 0500, 0530, 1530, 1600, 2130 and 2200.
Another unusual feature of this station is that their
scheds. include airtime for what are called “Polish

Practical Wireless, March 1976

Seamen”. This amounts to six hours a day on six
freguencies so one wonders how many Polish seamen
there are to merit such a service, when the BBC
World Service has only cne Merchant Navy record
prog!

There is a questionnaire being sent out by Polskie
Radio at the moment that offers a free ten day
trip to Poland to the lucky “contestant” whose form
is drawn out of a hat. I must confess that this sort
of scheme is a sore point with me since
the questions seem to be a little too personal. They
want to know not only the obvious “what is reception
like in your area” but “what sort of education did
you get”, “what is your job” and “Do you find the
manner in which we present internatiomnal affairs
convincing?” This latter question I think gives the
clue to the whole purpose of the exercise!

This column recently mentioned receivers, includ-
ing the short wave bands, costing around £50. From
Ross-on-Wye, the QTH of K. H. Smith, comes word
of a set, sold by a namesake bookselling firm,
costing £16-75 with 1-6 to 26MHz plus long, medium
and VHF bands, although K. H. says that an
additional aerial is essential though this addition
produces “gremlins”. K. H. has managed to log
WYFR Scituate, Mass on 17865 at 2000 and Kol,
Israel on 9625 at 2000 to 2100.

This set would seem to be the answer to the
beginner’s prayer, although I have not heard of it
or seen any review, so until that time I will content
myself with, just mentioning its existence.

Simon Knett, from Cambridge, winds up our
innings this month with a selection of his best that
are worth looking for, He runs a Trio 9R59DS
hanging from the end of a 30m long wire and bids
us try for the following:— IBRA Radio Sines on
9670 at 2050, Radio Pakistan on 6235 at 2100 and
All-Asian Service, Sri Lanka on 9720 at 0200.

With that last little bit of night owling I must wish
you and yours 73s and draw this months effort to
a close.

aRuAacksr Bkﬂﬁs e
. -Short Wave raporis ‘by tﬁa 151!% ai the month
" 1o Derek - Bell cf6  Pragtical Wireloss, F&eetway
- Housge, Farringor Strest; London, EC4A 4AD.
- Medium Wave Logs to Qhartes Mo 63:, 132 Esagars
. Lawe; Smsth;}ort PRe SJ& : o

AMATEUR. sauns
- Logs. . covering - gﬁma%em bandfs e ax&df
: ‘a!ahabe%:eai -ordef by the 25th-of the month to
- Erie -DowdeswsH - G4AR,  Silver ?irs, Lsamerhead
Rcact Ashtead; Surrey, A T21 2TW

AVAILABLE NOW!
REPRINT OF PW's
TELE-TENNIS SERIES

July-November 74

I Send 75p + 10p (post & packing) to: Chief Cashier
(PW Tele-Tennis), IPC Magazines, Tower House,
South ton St., London, WC2E 3QX.
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people will be when they're

better-paid career! No dreary

Course, you learn by building!

You build 2 modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects vou enjoy—making
things with your own hands that
you’ll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because¢ opportunities.in the field of
Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
you need. Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment, You
enjoy every minuge of it!

You get everyzhing you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

Address ...

= A
*“1 MADE IT MYSELF”
Imagine the thrill yow'll feel ! Imagine how impressed:\_.

Pa;
page of dull facts and figures. With this fascinating Tec

|

hearing a programme on a

modern radio you made yourself.

Now! Learn the secrets of radidv
and electronics by building J'our
- own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,

ploughing through %e after

natron

So fast, so easy,
this personalised course
will teach you even if
you don’t know a thing
today!

No matter how little you know now,
no matter what your background or
education, we'll teach you. Step b,
step, in simple easy-to-understan
language, you pick up the secrets of
radio and electronics,

You become somebody who makes
things, not just another of the
millions, who don’t understand. And
you could pave the way to a great
new carcer, to add to the tHrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highpowered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you’'ll enioy for
vears. Send the conpon now. There’s
no obligation.

POST o: ALOERMASTON COLLE®
[ DEPT. CPW 15, I_IEADING RG7 4PF
QT WY 1T A, qur London Advisery Offcs. ¢ Foreysimeet

Yes, I'd like to know more about your course. Please send
FREE BOOK me tree details—plus your big, 76 -page book that tells
. about all your courses.

NAME opereecneeremsseieereseesnanens ]J

POST CODE...oieimatsnnmmins

HOME OF BEITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SPEAKERS

¥ Baker Group 25, 3, 8 or 15 ohms
Baket Group 35, 3, 8 or 15 ohms

Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12” 8 or 15 ohms
Baker Malor 3, 8 or 15 ohms

& Baker Auditorium 12” 8 or 15 ohms
Baker Auditorium 15” 8 or 15 ohms
Celestion G12M 8 or 15 ohms
Celestion B12H 8 or 15 chms
Celestion G12/50 8 or 15 ohms
Celestion G12/50TC 8 or 15 chms
Celestion G15C 8 or 15 ohms
Celestion G18C 8 or 15 ohms
Celestion HF1300 8 or 15 ohms
Celestion HF2000 8 ohms
Ceiestion MH1000 8 or 15 ohms
Celestion CO3K

Decca London ribbon horn

Decca 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/sone, roll surr.
EMI 64" d/cone, roll surr, 8 ohms
EMI 8 roll surr bass

EMI 5° mid r:

Elac 59RM109 (1 5) 59RM114 (8)
Elac 63" dlcone. roll surr 8 ohms
Elac 10” 10RM239 8 ohms

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

Eagle FR65

Eagle FR8

Eagie FR10

Eagle HT15

Eagle HT21

Eagle MHT10

Eagle FF28 muiticell. horn

Fane Pop 15, 8 or 16 ohm

Fane Pop 25T, 8 or 16 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 16 ohm

Fane Pop 55, 8 or 16 ohm

Fane Pop §0, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 16 ohm

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

Fane 920 Mk li horn

Fane HPX1 crossover 200 watt
Fane 13 x 8, 15 watt dual cone
Fane 801 T BZd/c. 1ol] surr,

xent
Audiom 100 16 ohm
Audiom 200 8 ohm
Axiom 402 8 or 15 ohm
Goodmans Twinaxiom 8, 8 or 15 ohm
Goodmans Twinaxiom 10 8 or150hm
Goodmans 8P 8 or 15 ohm
Goodmans 10P 8 or 15 ohm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm °

£15-62

SBIERRGD
HgResas

g
3EaEBa3ER
2828388

B23npnnllel

onil

AR
bttt et 334441 1 1

hn®
-

1

SPEAKERS

Goodmans 12AX 8 ot 15 ohm
Goodmans 15AX 8 or 15 ohm
Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 ohm
Goodmans Hifax 750P
Boodmans 5” midrange 8 ohm
Gauss 127 200 watt

12
Kef DN13 SP1015 or SP1017
Lowther P
Lowther PMG Mk 1
Lowther PM7
Peerless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 ohms
Peerless KO4OMRF 8 ohms
Peerless MT225HFC 8 ohms
Richard Allan CA12 12” bass
Richard Allen HP8B
Richard Allan LP8B
Richard Aflan DT20
Richard Allan CN8280
Richard Allan CN820
Richard Allan Super disco 60W 12"
Richard Alien CG15 15” bass
Richard Alien Super Disco 10" 50 watt
Richard Alien Super Disco 8" 50 watt
Radford BD25
Radford MD9
Radford MDG dome mid range
Radtord TD
Radford FN
Radford FN 12a or b
BD25 Mk 1I
STC 40016
Tannoy 10” HPD
Tannoy 12” HPD
Tannoy 15" HPD
Wharfedale Su'ger 10 RS/DD 8 ohms
Castle 8 RS/D

SPEAKER KITS

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

Helme

Helme XLK 50
KEF kit 1
KEF kit 11l
Peerless 20-2
Peerless 30-2
Peerless 20-3
Peerless 50-4
cerless 3-15
Peerless 1060
Peerless 1070

each

el ionndenes B3R 0 200RE

ARNSHIASRBRLZLURTURES388338Ne

3

BB
8a2a885
32

request.

Beyer, AKG etc.

COMPLETE KITS IN STOCK FOR RADFORD STUDIO 90,
MONITOR 180, STUDI0 279, STUDI0 360, HIFIl ANSWERS
MONITOR, HIFl NEWS NO-COMPROMISE, WIRELESS
WORLD TRANSMISSION LINE, PRACTICAL HIFI AND
AUDIO (GILES) MONITOR ETC.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy etc. free on

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

FREE with crders over £10—'"HiFi Loudspeakers Encl es' Book

S e o
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WILMSLOW AUDI

HE Firm for speakers!

SPEAKER KITS

Peerless 1120 each -09
Richard Allan Twin assembly each £19-95
Richard Alian Triple 8 each #£16-50
Richard Altan Triple 12 each £23-
Richard Ailan Super Triple each -7
Richard Allan RAS Kit pair £42-00
Richard Allan RA82 Kit pair £53-00
Richard Allan RAS2L Kit pair  £73-
Wharfedale Linton 1 kit pair £23-12
Wharfedale Glendale 1] kit pair £40-62
Wharfedale Glendale 3XP kit pair  £58-
Wharfedale Dovedale Hi kit pair  £63-12

Hi-Fi
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers & Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Allan, Rotel, Tandberg, Trio, Videotone
Wharfedale etc.—Ask for our HiFi
price list!

Complete RADFORD range in stock,
Amplifiers, Preamps, power amps,
low distortion oscillator, distortion
measuring set etc.

All items guaranteed new and perfect.
Prompt despatch.

PRICES INCLUDE V.A.T. & ARE
CORRECT AT 30.12.75
Carriage: 50p per speaker. {12” and over 75p each)

Tweeters, crossovers 30p each
Kits 30p each (£1-60 pair)

Kiet' ' Ch. ing a »

Send stamp forfree b

WILMSLOW
AUDIO

Dept. PW
Loudspeakers: Swan Works, Bank
Square, Wilmslow, Cheshire P.A.,
HiFi etc: 10 Swan St. Wilmslow.

HiFi, Radio etc: Swift of Wilmslow, 5 Swan
St. Wilmsiow. Telephone Wilmslow 29599
(speakers) 26213 (HiFi. etc)
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\. Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.WB36

Q&Q P.O. Box 156, Jersey, Channel {slands.

NAME
ADDRESS

Block caps please .

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

Telephone: 01-440 8641. Mail order only. Most leading makes.

ALL NEW & BOXED VALVES (subject to availability)

AZ3l 78p EZ40/1 §8p PD500 22-50 UL84 48p
DY86/7 a0p  E280 38p  PFL200 8lp UY8s 87p
DYR02 48p  EZ81 33p  PL36 8 U2 80p
EB91 2lp  GYs01 £1:50  PL8L 56p  U26 76p
ECCE1 89p G230 40p  PL8IA 80p U8l 80p
ECC82 37p POB6 70p PLS2 43%p 6/30L2 8
BCOS3 37p PC88 20p PLS83 51p 8BwW7 756p
jo! p PCo7 44p PL84 51p 6F23 8
TCCs8 52p  PC00 54p  PLS0O 6F28 75p
ECH42 80p PCOB4 44p PL504 88p 6ve 52p
ECH81 40p  PCC8S 48p  PL5O8 2110  10F1 75p
ECHB3 90p PCC88 68p PL50Y 2195 20L1 92p
ECHS84 8% PCCBY 55p PL519 2310 20P4 98p
ECLS0 57 PCC18% 58p PL802 30C1 44p
ECL82 5lp  PCF80 44p Y33 B7p  30C16 868p
ECL83 75p  PCF82 85p  PYS1/3 45p 0C17 88p
ECLs8 p  PCF8 84p P¥s 30C18 £1-35
33p PCF200 £1:05 PY800 45p 88p
EF85 P PCF801 55p PY801 a5p 30FL1 £1 08
EF88 57p PCF802 80p PY500 £-10 30FL2 £1.08
EF89 85p PCF805  £1:85 PY500A 44p
%g{gi 4lp ggll;ggg ﬂﬂg UBFS 44p  B0L1S 88p
? G
EH90 62p  PCH2 8y uonn o aur o up
BLoY S heoLEd 10 yoms 46p  30P10  £1-00
BLs S PCLA3 80 Hiles 16p  30PL1  £1.50
EL84 88p  POLS4 5%p o
ELS0/1 48p PCL8S 88p UCL83 64p 30PL13
EM84 49p  PCL805 70p 75p  S0PL14  41-30
EY51 PCL86 §5p  UF89 46p  30PL15  #£1:30
EY86/7 40p  PCL200 2180 UL4&t 80p  30P4MR 98p

We offer return of post service. Post free over £10-00.
Many other types available.

Items in stock at time of going to press but subject to possible
market fluctuations if unavoidable.
TRADE. Representative will call West Country & S. Wales.

Enquiries sa.e. DISCOUNT PRICES, CWO only.

One valve post 7p, each extra valve 6p (maximum 50p) LISTS
s.a.e. please.

LEGTROVALU

The good cbmponents service

In relatively few years, Electrovalue has risen to a position
of pre- eminence as mail-order (and mdustnal) suppliers of
semi-conductors, components, accessories, etc. There are
wide ranges and large stocks to choose from as well as
many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 AWAITS YOU!

Enlarged to 144 pages. New Items. Opto-electronlcs. Diagrams
of components, appllcations, I.C." circults, etc. Better than
even No, 7, Post free 40p, inciuding voucher for 40p for spend-
ing on order over £5 |ist value.

RISCOUNTS

On all C.W.0. mail orders, except for some items marked NETT,
5 / on ‘orders list value on orders list value
0 £10 or more

0 £15 or more
FREE POST & PACKING

On all C.W.0. mail orders in U.K. over £2 list value. if under,
add 15p handling charge.

PRICE STABILIZATION POLICY

Prices are held and then reviewed over minimum periods of
3 months—Next price review due April 1st 1975,

QUALITY GUARANTEE

On everything in our Catal N, facturer’s rejects,
ds or sub--standards

handi

ELECTROVALUE LTD

A Icommumcatlons to Secllon 3:1. 28, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW26 0MB. Telephone Egham 3603, Telex
284475, Shop hours 9-5.30 dal/y, 9-1 pm Sats.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester
M18 INA. Telephone (061) 432 4845. Shop hours Daily 9-5.30 pm ; 9-1pm Sats.
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TECHNOLOGICAL
©00060 PRECISION PRODUCTS

——
ROCKWELL 63R —Rechargeable A6 ore gy B M S 27T

owy OO Fumction ™ Setscio, Seiteh iy
EXTRA LARGE 12-POSITION DISPLAY R W
WITH SCIENTIFIC NOTATION
® 8-digit i 2-digit and 2 positions for
gative mantissa and exponent sign @ 4 functions
{(+,—,x, <) @ Fully addressable memory @ Algebraic
logic (enter 5 — 3 =, display answer, 2) @ Floating
decimal @ Enter exponent key for working In sclenti-
ficnotation ® Two levelsof parenthatical operations
® Degree/radian conversion @ Trig functions in
either degrees or radians @ Inverse functions In
either degrees or radians @ Logarithmic func-

Volume Poko Dt

fions (common and natural) @ Antilogs (eX and Time Oivtey  Contrs
10%) @yX for raising posltive numbers to power Re,
@ Factorial ® Square root @ Reclprocal COMmmendeg

® Register exchange ® Slgn change @ Con-
stant pi @ Automatic constant for all four
f; i indicator for improper opera-
tions @ Indicator for non-zero mem-
ory @ Automatic overflowfunderflow
@ Operates on rechargeable batteries or
Deluxe carrying wallet

\ ONLY £32-50 %5

INCLUDING RECHARGER

SPECIAL OFFER

DEGlMo OUR pg Price £50

ICE

E e [>] )
ONE OF THE MOST ead f and eaq play brigpiitch for time
n 267085 the 13,10 @ Radlo pri"eS contrgr: 1S
ADVANCED CALCULATORS oo b ey firoom @ Rado” " h ontal”
® Wake.to., ‘ ¥ Sliding o

music o

Ume & to,
The SR-50 is the full 30arm system, © Of Wake-to. @ T8 beaytifuy yygp Sontrol,

{ radio clock ; and p

i function portable slide ® Touch N' g, i ckis finig
SCIENTIFIC rule calculator, Com- extra ,-,,u“"“’sa—to give y ,g'aﬁ'ﬁl.rnietant ',}Z? 's" high-
ALGEBRAIC £ plex scientific calcula- fe-setting "‘:: Lo sleep w, fho?;"f' ®ch nish, YStyrene
CBM SR4148 12-digit + 2 exp. 39-95 | E tions are soived as ® Siee, . Uzzer ajaem,, resfa?”' arey high.i
CBM SR6120 10-digit + 2 exp. 31-95 metic ‘arovrome. " The | | gtomaticans AU of ragr, Wil Toay Srene’ cairoct
TEXAS SR16 8-digit + 2 exp. 31-50 SR-50 features an alge. to 89 its y‘L Ad‘US!abIe up front. nish ang siiver

TEXAS 50A 10-diglt + 2 exp. 4350 steep ang yq
TEXAS 51A 10-dlglt + 2 exp.  63-50
ROCKWELL 51R g-dligit con-

version 23-95

bralc keyboard with
single function keys for
eagy problem solving. «
® 10 digits + 2 expon-
ents @ Deg/Rad Switch

K -
€ Up to musie,

and m,
PLE 2Ry mo,
RADIG® ADD 8y T rg o onderful foa

ROCKWELL 63R 8-digit + 2 exp. 2999
ROCKWELL 61R 8-digit 21-50 :5:’:1 :(/? S.ql:;rseq;:r:l
SINCLAIR OXFORD 300 5-digit Koy ® 'c Remiprocal :
+ 2 exp. 21 Key @ x/ Factorial Key @ arc_inverse u s A 5_FUNCTION
NN

CASIO FX101 8-digit + 2 exp. 26:90 Trigonometric Key @ EE Enter Exponent
CASIO FX15 6-dIgit + 2 exp. 2408 Keir @ +/— Change Sign Key @ CE Clear
CASIO FX10 6-digit + 2 esp.  19-95 Eniry Key ® C Clear Kex‘ hyp Hyperbolic
The NEW Green VATMAN Function Key @ D/R Angle Change Key
SCIENTIFIC 8-digit + 2 esp. 27-80 #atlogl E:gn;ﬁ)ﬂ‘r:n Ikoaazlhr;l Ks;y tg I?I:
ur ey @ eX e to the x
gﬁ“g_';f; S%?Eﬂ%?lc'-ggll;i:t £ Power Key @ yXy to the xth Power Key
4 2 ex 11-50 ® XVy The xth Root of y Key @ x:y Ex-
No\,oug'ﬁm 8-digit thange Key ® STO Store Key ® RCL Re-
c

DIGITAL WATCHES

rrom oNLy £29:50

Presentation-packed, one of the finest digital
watches avallable at this low, low price. Full 5-
functions showing hours, mins, secs & date,
Limlted supplies. only £29-50 + VAT

ARNEX QUARTZ s above but with
Gold plated, fully flexible Intarwoven type

mathemati 19-50 call Key ® = Sum and Store Key

NOVOUS 4515 8-digit TEXAS SR51A

mathematic

100 stepgrogrammable 3950 All the functions of the SR-50A plus bracelet and case. Water resistant. Large round
NOVOUS 4520 8-digit 2 exp. many more are features of this powerful face, 2-button operation. Also avallable In ateel.
roll stack 4550 ’.mesldﬁla callcu:a!o;. el S-functions. £35-50 + VAT
OVOUS 4525 8-digit 2 exp. ditlonal functions include linear
o | Guiien i Sl I8 B8O oo A
1'408\788 ﬁ;%aé'fﬁ'}g';’t” ani%Y ge:’\leratnr' a‘r':i' 20 baslc conversions (and bracelet. Gold plated or -available In stalnless
* conversion 21-50 {heir Inverses). @ l‘rhre:ipgjel:‘endeﬂnt Ltllser steel. Our Price only £43'50 4 VAT
NOVOUS 6020 8-digit fi | 33-50 ible memorles, ixed or floating TELON o0ne of the finest and slimmest
NOVOUS 6025 8-digit financial decimal cptions £62-90 watches we have yet offered, FULL 7-FUNCTIONS.
100 step programmabl 59 @ Both calculators com- Beautifully styled flexible bracelet and case In satin

stainless steel. Bright L.E.D. display with 3 sec hold
and fadeout—hours, mins, secs (secs displayed with
mins!) month and date. Single-button operation.

tilustrated. Our Price £45:70 - VAT

e -90
NOVOUS 6030 a-dlgitastatlstlcal 38:00 |-Plete with rechargeable batteries, adapter/

NOVOUS 6035 8-diglt ts,tatlstical &5 charger. carry case and Owners Manual,
100 step programmable B NOVOI.IS 4515

100 Step Programmable

CBM SR7919D The New 100 Step Pro- |
grammable Scien ¢ CGal-
® 8 digit or 5 diglt tulator. Saves fime and (4 _-\
s::xg_gl;enéos eﬂ:l:lt":ith complicated '
1 ' y pr i
nd their inverse Thisistruly an All these watches have automati isation for 28 30 and|

# Natural Logs,
ommon Logs,

-Anti Logs

@ Square Root

@ Reciprocals ® x> @ 3 level stack @ 7T
x X il

oY@ xon @ Reglster exchange @ Sign

@ Register Exchange @ Memory plus change @ Memoty ® Mem- OUR PRICE

@ Store Recall @ Sign Change oty + x* @ Degree radian £45.50

unbeatable machine .
@ 8 digit @ Common and 3

natural logs and anti log i
@ Sine, Cos, Tan and thelr

31 day months and arrive in beautiful Zresentation boxes
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS-
THURS BETWEEN 2 and 5 p.m. 01-458 4755,

To: BARCLAY ELECTRONICS Dept. 4PW
STANLEY HOUSE, 1115 FINCHLEY ROAD, LONDON N.W.ii

Pleasesend me ......... oo

@ Algebraic Logic conversion @ Rechargeable N I A N A i . .
NIV, £12.50 SR (Recharger Included in + 83 VAT with/without mains ptor. | money order
o + 8% ,fgg‘;f&ct%n\g;ghaﬁ?se Gull ',Sgh'ﬁg‘é; total value £ .oorninniininnnienen including 85p to cover packing

.
1 year Manufacturer's Guarantee If you need scientific notatlon, then the

t(f)BtMt"l‘ains adaptor. Please add £2-50 NOVOUS 4524 is your answer. NAME
otaly 8 digit + 2 exponent 100 step program-
mable +4 roll stack and everything else ADDRESS ... O -

All goods fully guaranteed. If. Tharse1s has.

not satisfied—money refunded if ONLY £53-90 + 8% VAT T s A LT
returned undamaged within 7 Full one year manufacturer's guarantee
days Piease add 8% V.A.T. to ail prices except ‘ ,,,,,,, T TR 000506000008 0000000035

Clock/Radio.,

\-__————————-——
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AERIAL

k RQ80

This new CODAR A.T.U. tunes | -5-30MHz and is designed to match random
Iength single wire aerials from a few feet of indoor aerial to long outdoor
wires to the receiver.

Hi-Q low loss air spaced CODARCOIL inductor with no less than 10 position
tapping switch and tuned by two air spaced variable capacitors, gives ex-
ceptsona"y wide range of matching to all types of receivers.

Compact size, handsome low S|lm line cabinet 9” x 5” x 23”. Ready for use.
Price £00-00 (carr. free) + £2-50 VAT,

* P.R.40

R.F. PRESELECTOR

Will substantially improve receiver performance over |-5/38 MHz. Three
switched bands, Codar-coil low-ioss airspaced inductor with F.E.T. and wide
band R.F. amplifier gives outstanding performance. A mustfor the keen S.VV.L.
Price £11-00 {carr. free) -+ £2-75 VAT.

* CODAR COIL-PACK

Complete unit, 550 KHz-30 MHz in 4 switched bands. With Aerial trimmer.
Aligned, tested, ready for use. Suitable for valve or F.E.T. Mixer/Osc, As used
in the CR70A. Full instructions included.

Price £7 (carr. free) + £1:75 VAT,

ILLUSTRATED LEAFLETS FREE ON REQUEST
(STAMP APPRECIATED)

EXPORT—FREE QUOTES ON REQUEST
WORLD WIDE MAIL ORDER.

CODAR® TELECOM LTD.

CODAR

TELECOMMUNICATIONS AND
ELECTRONIC EQUIPMENT

MANUFACTURERS
+ C.R.70A communicario
£39: 00.(carr. f:ee) + £9-75 VAT, nEcEIVER

General coverage communication receiver. ldeal for the keen S.W.L. Tun

550 KHz-30 MHz with no gaps, in four switched bands. For 200-240 A. C. lc
only requires an aerial and 2/8 ohm speaker to bring the World right into
your home. Please note: This set is hand built to order and due to the very
farge number of orders dehvery is now approx. 10 weeks,
Roya! Nati “ee..Your 4 CR70A receivers have
proved very satlsfactory

v New MINI CLIPPER T.R.E. SHORT WAVE KIT

Tunes 550 KHz-30 MHz complete coverage with 4 miniature plug-in coils.

Receives AM/CW/SSB. Electrical bandspread. Output for low impedance
headphones or any 2/8 ohm speaker (optional extras). Full step by step

pictorial instructions, simple to build, Printed circuit board.

A quality Codar-Kit, 12 month guarantee, The ideal low cost starter Kit for

the beginner S.W.L. to enjoy the fascinating hobby of long distance listening

and collection of colourful Q.S.L. cards from all parts of the world! (Size and

appearance similar to the RQ80).

Price complete (less PP6 battery) £10-80 (carr. free} + £2:70 VAT.

Y MULTIBAND—G T.R.F. SHORT WAVE KIT

Tunes 550KHz-30MHz complete coverage with 4 miniature plug-in coils.
Receives AM/CW/SSB. Separate electrical bandspread. Main tuning cali-
brated, vernier slow motion drive. Output for any external 2/8 ohm loud-
speaker. Headphone jack. World-wide reception. Handsome styling, metal
cabinet., Full pictorial instructions, easy to build, printed circuit board.
Price complete (less PP6 battery) £16-56 (carr. free) + £4-14 VAT.

CODAR AERIAL-KIT

50’ stranded copper Aerial wire, plus 25" insulated lead-in wire, 4 insulators,
leaflet hints and tips on types of aerial.
Price £2-40 (post tree) 4 60p VAT.

Special discounts for Senior Citizens. Disabled, Educational. Send for details.
S.A.E.

Pay by ACCESS/BARCLAYCARD.
Quote No. clearly on Order.

l;ilT 2 - BURRELL BUILDINGS TEL: 090-63-61901

CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX
LYNX ELECTRONICS TD | BE™ 2=t
(LONDON) DL704 99p pLI4T 175 -2 RED LED ONLY 13p
pL707 99p DL750 1-75 GREEN CLEAR 15p
Transistors  BC183 10p* BF257 20p  Clo6F 35p oNees 14p | THYRISTORS
AC126 15p  BCis3L 1gp* BF258 35p CRS1-05 25p  2N697 12p ‘8A 1A 3A 6A 8A 10A
Afm Hoosom N mam, w. cuime e M | TP TP i Tge0 0 aen
p p P E p  2N928 14 a2 47
ACI28K 25p BC207B 12p® BFX29 26p  CRS1-40 40p N930 u: 100 25 25 40 41 48 5¢
AC141 18p BC212 1p* BFX30 30p CRS1-60 65p 2N1131  1Sp 200 27 35 45 58 80 (23
AC141K 28p BC212L 11p* FX84 23p CRS3-05 34p 2N1132  16p 400 30 40 50 87 88 98
AGlak 28  BGalaL 12b+ DBExss 30n  CRS320 0n  anias 208 | o T L
P 3
AC176  16p  BOC214 43* BFY50 20p  CRS3.40 60p  SNi741 1.:’, TRIACS (PLASTIC TO-220 PKGE, ISOLATED TAB)
AC176K 25p  BC214L 14p* BFY51 18p  CRS3-60 85p 2102  44p 4A 6-5A 85A 10A 15A
ACis7 18p BC237 16p* BFYs2 19p  MJs0 _80p 369 @ () @ b @ b @ (b (@ b
ACIB T8h B30 34 BEVGD h Moo -s0n  aNatay s | S0V 064 064 072 075 037 041 081 08 117 147
p p P p : . . k . g
AC188K 25p BC301 &2p BR100 20p  MJ4ol £115 2N2646 50p 400 V 0 11 0-78 0-80 083 0-97 1 01 113 119 170 1-74
AD140 S0p BC323 60p  BRY39 40p  MJE340 40p* 2N2905 13p 600 V 0:96 099 0-87 1:01 121 126 1-42 150 211 217
AD142 50p BC327 18p* BSXi9 P MJE371 60p 2N2905A 22 N.B, Triacs wnhout!nternal trigger diac are priced under column (a).Trlacs with
Ag}:g :gp gggg gp: Bs%g? 18p mjggg? g:p ;Nggggg L] Py lr;ter\‘r;alt:‘rl%ger diac aredpnced under column (b). When ordering please indicate
P P ]+ i’ clearly € lype required.
AD18t  35p C338 $7p* BSY95A 12p OA5  50p* 2N2026Y 8p*
Aber 3 BEVR b BT EIR® OAR b NG | M T e
p P p p 1-24 - 100 >
AL103  93p CY72 12p B8T108 £1'60 OC41 15p 2N3054 40p 7400 14p 2‘15;%9 1010': 7445 1.52: 23;?,9 51: 7492 1512: 2%;%9 10&:
A B BB R PR AR S I MR e | o omougow mom oun o
AF116  20p D132  40p  BVi05 £1-80* OC45 10p 2Na442 £1-20 7403 15p 120 10p  74i7A 9% 83p 81 74100 g1 b 120
AF117 20 D135 36p 105/ OC70 10p 2N3570 80p “p 13)1’ 2 e zsp zop 74107 35 i/ z;p zzp
AFi18  30p BD136 39 02 £190* OCH 10p  oN3702 10p* | Jdoa b (3P fjp 0 e 2o 20 S L
AFia9 33p BDI7 4@p  BVIos £1.60° OCT2  22p  2Navos 100 | 7400 1a6 13 b 7473 30b 255 20p  74i5s 41b  39p 315
s M BN @ am nnoooe MR o k|G G N M m B Abm & &
BC107B 18p  BD181 86p BYX36-300 $C408 81 2N3706 10p7 | 7417 z1= 200 7478 ng 26p zig 74154 £1°62 £1-48 acg
108 13p 3D182  92p C40D 98p  2N3707 10p* | 7420 t€p 13 fip 7482 T5p ©2p 50p 74174 £1-00 83p 67p
BC109 i4p BD183 87p avxas-soo SCAOF 65h  2N3114 £1-03 7427 2Ip  22ip N . .
€105C 168 Dot £1.09 SCHA 68 aNanefiis ToT Zip 22ip 18R 7455£1-30 £1°09 Wp  T4150£1-06 S8p  Tim
BCI{7  19p* 150 00p  BYX36-000 "  SC4IE Ton  ZNang £4.35 7432 21p 220p 18y 7486 3% 26p  20p 74181 £3-20 £2°50 £1-90
BCi25 18p* BD231 00p p* SC41D 85p  2N3771 £1-60 7437 2Ip  %2ip 18p  T4B9£2:92 £2-80 £2:10 74192 £1-35£1-14  90p
ggﬁ? ggp' 3233% :gp Bvxas~1z¢£ N s%ﬁ g:p gmg]’]g g :: 7441 T5p p S6p 7490 48p 40p 32p 74193 £1-35£1-14  90p
B z’: o “: E— =T “:. Nogig £230, 1 742 e%p  SSp  43p 7491 65 SSp  ASp _ 74196 £1-64 £1:34 99p
BC143 23p BD238 p 300  sop  TIP0A S2p* 2Nsso4 16p* | LINEAR IC's
ik BE S CUr o AR NS | wacomol m o meuemot m ssuonow o
BC143  9p° BDY38 60p  BYX3s- TIP3 £1-05  ON4290 So0K (3t IasndoinpiL 85T SeeBpinDIL  £1-500
BC149 9p* BDYS0 &Cp 900 &p IP41A  68p 2N4348 £1- 20 i il * pin X 567 8 pin DI £2-00*
BC152 25p* BDYS! 65  BYX3s- TIPA2A T2p  oNag70 gspr | SS0T4pinDiL - 804 7488 pin DIL s :
BC153 18p* BDYe2 55p 1200 e5p  IN2069 14p  3Neg/i 35p+ | 38114pinDIL  1-60% 555 8 pin DIL a5 CA3048 14 pin DIL  50%
gg}g; gp: gpﬂg gp BZX61 seﬁroies m%gzo |:p: 2“:8128 ;lgp: ggtﬁrglr_\chharge 20p per pair. P & P 20p—Overseas 80p. SEND SAE FOR
P’ F179 [ zenets 20p il P P’
BEis) b  BFI3S 100s BIVES serlos INDOS ot NGB Sdbe | BALTERY: PROBE & bCB HePs INCOWAT \KIT EXCLUDING CABINET.
P P series P "3 g N o
BClet b BRI 12pf zenors fip® INAO4  Tpy  2Nsoc0 20p: :
BCiose se: Brie7 i ClosA p NS gt aNsoer 2o | HIGHAM MEAD, CHESHAM, BUCKS. Tel. (02405) 75154
BCia2k 11p* F244 17p Ci06D 50p IN40O7 10p*  2N5064 30p* VAT—Please add 8% except items marked * which are 25

Practical Wireless, March 1976

www americanradiohistorvy com


www.americanradiohistory.com

100 WATTS!

HY200

The HY200 is a 100 watt amplifier of hybrid construction with an integral heatsink.
Internally the HY200 features open and short circuit protection with the added feature
of thermal shutdown when the heatsink rises above a predetermined temperature,
with these features the HY200 can be installed into any equipment with the confidence
that it is virtually indestructible under any operating conditions. The low distortion
and high signal to noise ratio together with wide band width makes the HY200 an
amplifier of true Hi-Fi performance and these factors coupled with its robustness
make it suitable for Hi-Fi, Group, Disco, PA, etc.

Specification

Output power 100 watts into 8Q. Input sensitivity 500mV R.M.S. Input impedance 100kQ. Signal/

noise ratio 96dB at 100 watts. Power bandwidth 10Hz-45kHz —3dB. Distortion 0-05% typical.
Weight 1kg (2-2lb).

£21-20

plus £5-30 VAT. P. & P. free

Power supply PSUS0 for one HY200 output 45-0-45V d.c. at 2 amps.

£10-56

plus £2-64 VAT. P. & P. free

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd. Please supply ....cccccniiniimniinncnii i e e

Crossland House, I Enclose: Chedue L1 Posial Ordors, L1 Wonay Order 11"

Nackington, canterbury Please debit my Access account [T] Barclaycard account [ ]

Kent CT4 7AD Account number ........ e T TP TPPT
Name and Address ..o oo oo

Tel (0227) 83218 s
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ALL PRICES
INCLUDE
V.A.T.

PERSONAL CALLERS
ARE WELCOME!

all items subject to manufacturers
increase and availability

High Quality
Construction
Kits. stocked
at all branches

AMPLIFIERS P&P 95p
Sansui AU2200
AU4400

Pioneer SA5300

ins. £1
£63-

RECCRD DECKS P&P 85p Ins. 50p
Garrard SP25 Mk. IV £23-00
Garrasd SP25 MK. 1V/G800 £36-85
Plinth & Cover

BSR MP60 £17-00
Connoisseur BD1 Kit

BD2 Chassis/SAU2

SAU2 Pick-up Arm

sScw Carmdge
Pioneer PL12D
Plinth-cover for Garrard, BSR

SPEAKERS P&P 45p
EMI 13" x 87, 3, 8 ohm plaln
with co-axial tweeter
8 ohm only
with Tweeter & Crossover
15 ohm only
137 x 8” Bass unit, 15 watt

WHARFEDALE

SPEAKER BARGA(NS

P&P 85p Ins, 50p
Chevin (pain
Denton 2 (pair}
Linton 3 (paln)
Linton 2 (kits)
Glendale 3 (kits)
KiT FORM CABINETS

Teak Veneer P&P 85p Ins,

12”x8”x4%”(8x50r7 x4 cutout) £3 34
127 x12” x 7‘" (10”7, 8x 5,

and 33”)
18" x11” x 74" (8” x 33” or 13 x 8) £5-94
22"x14”x7§”(12”x3 ”cr13x8) £718
T\'l)V&EPETSERS & CROSSOVERS

Cone Tweeter 8 or 15 ohm,
10 watt £3-68

Cone Tweeter 8 ohm, 3 watt £1-93
Horn Tweeter 8 ohm, 20 watt  £8-72
Dome Tweeter 8 ohm, 30 watt £7-18
Crossovers CN23 (3 ohm) CN28

(8 ohm), CN126 (16 ohm) £1-75
CARTRIDGES & STYLIl

P&P 25p Cart. D. D.
Acos GP91/2S

SCSM ster. ceram. £2-75
Sonoton
9TAHC or STAHC G
(Diam)
3508 ster. ceram,
Audio Tecnica AT55
Empire 999 REX
Goldring G850
G300
GB0OH
G800E
Shure Carts & Styli
M44G
M55E £7-81 £6-18
M75ED Type2 £14-68 £10-31
M75Ed Type 2  £12-18 £7-81
MICROPHONES PP 25p
CM;I;) f'llanet stick metal, switch
DM1l§0 Dynamic omni-dir. ball
UD130[50K6000hm uni-dir, bafl
CONDENSER MIKE 600 chm,
uni-dir,
Cassette STICK MIKE with R

£2:12
£6-18

£7-34
£10-62

CASSETTES P&P 25p
ow
Type noise

Philips
C60 3lp 59p
€80 48p 81p
c120 59p £1-18

CASSETTE CASES

Cassette Head Cleaner

BIB Stereo Test Cassette -32
AMPEX Head Cleaner Demag £1-99

TAPES P&P 25p

Stnd, LP DP  Cases
g"'” 59 T0p £1-08 32p
s

T0p 92p — 38p
7’ 82p £118 £1-99 43p

SINCLAIR ®ROJECT 80 P&P 25p
Stereo Pre-amp £16-13
Active Fiiter Unit

Z60 25 watt Amp.
P25 Power Supply for 240
P26 Power Supply for 240

63" 8 ohm, 10 watt
8”8 ohm, 10 watt
8” x 8* C, Mag. 5 watt 3, 8

or 15 ohm
8” x 5” Dualcone 8 ohm,

P28 Power Supply for 260
FM Tuner

Stereo Decoder

Q16 Speaker

1C20 steres amp. kit
PZ20 Power kit

Send 25p for complete catalogue,

tylit
1
B Sater "5‘7"‘"’ £1:80 £1°20 " ontrol on/oft switch (254
ster. cryst £1-60 £1-20 35 mm) J/Ply) £1-56
GP9a/1 of 961 Cassette STICK MIKE with R/
ster, ceram. £2 M £1-20 Control (Phiiips Type) £1-97
v]qatt GP101 cryst. comp, £1-80
Elac B” 8 ohm Dualcone GP104 ster, ceram, £215 £1-20
&8 ohm Dualcone £3-37
Baker Group 2512”, 8 or 15 ohm £15-00
Adastra 10" 10waﬂ. 15 chm 4-
Goodmans 8” x 5” 8 ohm
Global 8 ohm 5 watt (pair)

BATTERY ELIMINATORS

BSR X5M or H5X
£1-65 £1-20 240v|nput6 7-5 or S volt output £2-75
12v d c input (specny output PLEASE BRING THIS ADVERTISE-
8.7 £4-682 MENT TO OB N THE BENEFIT

OF THESE SPECIAL PRICES

ryst. comp,
SXBM or SX6H
£2:25 £1-20 5or9d.c.)at300
MERCHANDISE FULLYGUARANTEED

cryst. ster.
Mail Order Dept EER
Belmont 5t, Monton,
Eccles, Manchester,
Tel: 061-789 5268

£8.93
r ' Manchester
v 36-32 Shudehill. {ei 061-832 7710
5 o Market St tel 0332 42708
4 Weww Market 51 1e 3
NELE RONICS Liverpoaol
" 15 whitechapel el 051234 0738

ULTROMN COMPONENTS J. BIRKETT
35 PARK AVENUE, POTTERS BAR, HERTS. 01-882 4355 . .
CASH WITH ORDER, Radio Component Suppliers
MAIL ORDER ONLY
N A 25 The Strait, Lincoln, LN2 1JF
DISCOUNTS:-15% off for 12+ 20% off for 50+ 25%, off for 100+ of onetype L y
COMPARE THESE PRICES- Add %5p p & p for o
ALL INCLUSIVE OF V.A.T. orders under £5-00 3 "ﬁﬁﬁﬁé"ﬂ%‘é‘%&;’n‘i‘éo‘zs Assorted Unmarked @ 45p.
® SSO € nmarkes
ALL TOP BRANDED MAKES, AND GUARANTEED ot e R R R L
D
D TAPE RECORDER MECHANICAL DIGITAL cOUNTERs 20p.
ACI26  13p ( BCIs2  10p MJE3055 85p § 2N2926  9p | R.C.A. 25 BC 107-8-9 METAL TO18 TRANSISTORS Un ested @ 57p.
ACI27  1bp | BCI1S4  12p 30p § 2N3053  18p | 40309 80p 50 ASSORTED TRANSISTOR ELECTRO| CAPACITORS @ 57n.
AC128  15p | BCY42  Q7p 2N697 14p | 2N3054  42p | 40310 48p 18 VOLT 1 Amp TRANSFORMER 240 Volt ACInpu a5p.
AC154 19p | BCv43  26p ! aN698 28p { 2N3055  44p | 40311 a2p 1ooouf 40v.w. ELECTROLYTIC CAPACITORS size 1*" +”, 3 for 35p.
AC187  12p | BCY58  16p | 2N699  80p y 2N3302  8bp | 40312 50p 60 ASSORTED WIRE-WOUND RESISTORS 1 to 10 Watt @ 57p.
AC188 12p [ BCYS9  18p | 2N706A 11p | 2N3525  80p | 40314 3% 35 ASSORTED PRE-SETS and SLIDERS @ 57p.
ACY17 p | BF154 16p | 2N708 18p § 2N3614  80p § 40315 38%p 5 WAY + 2 EARTH TAG STRIPS 20 for 35p.
ACY20  19p [ BF177  27p | 2N914  18p | 2N3615  63p | 40316 48p 10 SILICON 10 Amp SUB-MINIATURE BRIDGES Untested for £1:25.
ACY21  20p | BF182 33p | 2N918 30p } 2N3663  12p | 40317 2% s'r REO GA NGED POTENTIOMETERS 22K Lin, 22K Log, 100K Lin, 1 Meg
ACY22 15p | BF183  83p | 2N920  485p | eN3702  10p | 40319 89p 30p each.
ACY40  2]p | BF185  20p | 2N920  18p { 2N3703  10p | 40320 82p su.lcou RPN PHOTO TRANSISTORS 6 for 50p,
ACY4l  25p | BF195  20p | 2No61  B5p | aN3704  1lip | TIPSSC  80p CON NPN PHOTO DARLINGTON TRANSISTORS 6 for £1.
ACY44  86p | BF200 8lp | 2N1131 0p | 2N3705 1 TIP35 2200 SMAI.L SILICON SOLAR CELLS No information. 4 for £1.
ADI49  48p | BF274  18p | 2N1132  20p | eN3707  10p | TIP36C £3-80 UNMARKED GOOD 2N7°6TRANSISTOR$12for 57p.
AD161  85p | BFW8s 19p ]| @N1302  16p | 2N8708 6p 20 BRANDED ASSORTED 250mW ZENERS for 75p.
AD162 35p § BFW8S  18p | 2N1303  16p | 2N3708 Diodes BRANDED tTT 25 Amp THYRISTORS Assorled may be up to 200 Volt.
AF114 p | BFW91  17p | 2N1304 18p | 2N3710 1lp | 6A stud  28p
AF117  18p | BFX29 25p| 2N1305 28p | 2N3711 1lp { i5A stud 48P zo BRANDED 750mA SILICON DIODES Assorted for 57p.
AFI125  24p | BFX$8 80p | 2N1306 28p | 2N3730 90p | 1N4005  6p ITT SPECIAL NPN 300 MHz TRANSISTOR TYPE TM“ With Data Sheet
AF139  82p | BFX87  28p | 2N1307 2N3771 £1-10 ; INi14S  §p @ 12 for ;
178  48p | B¥xss  21p | 2N1308  87p | 2N3773 £2:2% COMPRESSION TRIMMER$10p1 30pf, 50pf, 150pf, 1000pf All at 6p each.
BCL07 10p | BFY11  20p | 2N1309  27p | 2N3781 £2-26 | Bridge 200 ASSORTED TUBULAR CERAMICS for 57p.
BC107B  10p | BFY18  47p | 2N1671 2N3818  25p | Rectifiers VHF DUAL GATE MOS FET’s Like 40673 33p each. 4 for £
BC108 10p { BFY19  54p | 2N1671A 95p | 2N3866 7 1A 600V  28p ERIE TUBULAR TRIMMERSl to 12pf @ 5p. MULLARD TUBULAR TRIM-
BC109  1fp | BFY50 1 2me7m 5100 2N3903 14p | 24 600V  48p MERS 1 to 4pi @ 3)
BC109B 1lp | BFY51  18p 217 2N3904 14p PLASTlc POWER TRANSISTORS 30 Watt NPN. 22p each. PNP @ 25p
BCl13  18p | BEY64  88p ‘2N2218 2011 9N3905 15p | 8.C.R.s each o
BCIl4 lp | BFY90  78p | 2N2220 18p | 2N3%06  15p | 1/05 80p RF AMPL!FIER TRANSlSTORs BF 332 NPN 230 MHz. 8 for 56p.
BC115  13p | BSW70  18p | 2N2297  27p | 2N4061 p | 1/10 38 FET's ;nmm to 2N 3818 @ & for £1.
BC116 13p | B8X26 2N2303  75p | ON3458  27p | 1/20 40p 400 PIV 1 Amp TRIACS Unmarked @ 3for
BC116A 14p | BX67 p | 2N2369 13p ] OAsl 15p | 16/400 B% F.M. 1.C’s similar to TAA 570 Untested wlth data @ 5
BCL17  13p | BY127  1lp | 2N236%A 15p | OC20 -00 | 16/600 21 50 PLASTIC SILICON NPN TRANSISTORS 85% Good @ 57.
BCL18  10p | BU108 #2965 | 2N2411  B0p | 0C28 58p 50 PLASTIC SILICON PNP TRANSISTORS 85% Guod @ 5'
BC119 P F103 35p | 2N2646  44p | 0C29 50p acn 250pf SOLID DIELECTRIC VARIABLE CAPACITORS @ aap Tonch.
BC134 12p | MJI480 75p | 2N2846  70p | OC3b 48p | 8C40D 2108 UHF TRANSISTOR TV TUNER Brand New @ £1-10.
BCLS6 16p | MJ481 95p | 2N2894  85p | OC38 50p | 8C45D  £1-30 200 ASSORTED DISC CERAMICS @ 57p.
BC187 18p | MJ490 85p § 2N29 45p } 0C71 30p | BC45E 1-48 6 OP-AMPS in 8 Lead TO5 Can Untested with data @ 51p.
BC138  16p | MJE371  60p | 2N2905 82p | OCS3 20p { 5C50D  21-50 PL 504-509 CERAMIC VALVE BASES @ 15p
BC153 17p | MIE2801 2N2806  14p | OCP71 75 7 ASSORTED JAPANESE and couTINENTAL VOLUME CONTROLS
BC154 17p 2N2906A 16p | ZTX107 sp L. for £4.
BC158 MJIE2955 2N2907A 18p | ZTX108 741 253 100 ASSORTED SILVER MICA CAPACITORS @ 51p
BCI67B  12p 2N2925  14p | PL4005 10» 1310 42 500 yd Reel of PVC CABLE 14 Strand -0048 @ £3
Mullard Hl-Siab 1 watt resistors, 2ip each Please add 15p post & packing for orders under £1-50,

988 Practical Wireless, March 1976

www americanradiohistorvy com


www.americanradiohistory.com

Videomasler
urge allgood elecironics
enthusiasls lo play the game

The best thing about the Videomaster Indetail . . . The Videomaster Mk. lll has eleven
Home T.V. Game Mk_Iil is that the sheer integratgd circuits' ... fourtransistors . ..
pleasure of building it is immediately followed ~ ©levendiodes . .. iseasytobuild . .. withno

alignment necessary because with ready-buiit

by the excitement of playing three fascinating and tested transistorized UHF moduiator, is

games. _ . complete withall parts . . . including fully
The famous Videomaster is now drilled and prepared p.cb. . . . handsome plastic
available for youto make. It plugs into any box ... controlleads .. . complete step by step

standard UHF 625 line TV set and it shouldn’t ~ a@ssembly instructions . . . Runs ona PP7 S volt

. battery . .. and haslogic and analogue “state
take you longer thanafew hours to build. of the art” circuitry all with National Semiconductors

CMOS devices . . . with full specification.

POST TODAY TO: The cost? Only £19.95 (+VAT)
L4
| Videomaster Ltd |
119/120Chancery Lane,London WC2A 1QU
I Pleasesendme ... ....... (insert no.) Videomaster Mk. lil kits at £21.55 ea. inc. VAT.P& P I
l lenclose my cheque/money orderforf. . ....... ... g I
I Tick if VHF Modulator required [ ] —£1extra I
' NAME e — |
I ADDRESS . . . . o e e |
I . e o o . PW3 I
ALLOW 14 DAYS FOR DELIVERY __Rei_m_*_‘_'_‘ 5_512_ _J
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Greenbank Electronics ca

DIGITAL CLOCK
P.C.B. KITS FROM

5 plus 10p post
£9 9 and VAT @ 8%)
Features:—

% High quality fibreglass P.C.B. 112 X 89mm (both
types), a suitable case is available as illustrated. or
you can make your own.

% Coniponents mount on one side of the board for
neatness and simple construction.

* AY-5-1224 chip and L.E.D.s ‘plug-in’ for easy
assembly and servicing.

Uses L.E.D. display (believed to have the longest life
time of all electronic display types known at present).

*
* A single 12V, 500mA, 50 Hz supply is the only input
required (e.g. our 2 X 6V Min. Tr., see below).

*

Full eight page instructions provided, and back up
assistance if you need it—success guaranteed!
. Suitable for even the absolute beginner.

The itlustration shows the two P.C.B. kits already assembled, one has 8mm high digits, the % Easily converted to give additional 4 range ‘stop-
other has 16mm high digits. Also shown is an example of a completed clock. watch’ facility, for e.2. darkroom timer.

Free on request: Data on AY-5-1224 and MK50253 clock chips, 4 and 6 digit alarm clock suggested o
circuits, quartz cr stal timebase, and L.E.D. displays, (If you can send an S.A.E., it makes things a % All parts available individually at no increase in
little easier for us). price-—buy only what you need.

CLOCK/'STOPWATCH'® P.C.B.s
Type 1224-704E/PCB for 8mm high display 95p. Type 1224-747E/PCB for 16mm high display 95p.

COMPONENT KITS
P.C.B., AY-5-1224 Chip, 4 L.E.D. dmts. transistors, diodes, resistors, capacitors, mounting socket pins, fuse and holder, full instructions.
Ref I224-704E/II/K|t (8mm high digits) £9-2!
Also, as above but using 16mm high digits (P.C.B. is same size). Ref: 1224-747E/1}/Kit £12-53
(Either P.C.B. kit can be supplied assembled and tested for an additional 75p)
CLOCK CHIPS .
AY-5-1224 4 digit £2-30 MK 50253 4/6 digit alarm £5-50
L.E.D.s (Piease check avallabihty)
DL-Series 7 seg. displays, anode and cathode types: 0-3” single digits, ‘Economy’ 70p, ‘Prime’ £1-48; 0-5” double digits,
‘Economy’ £1-80, ane £3 75; 0-6” single digits, ‘Economy’ £1-50; 'Prime’ £2-45, 0-2” single red L.E.D. indicator I2p
MINIATURE TRANSFORMERS

&VA Types with 240V primary, approximate dimensicns W.45mm H.38mm D.40mm, fixing centres 535. Secondary voltag ilable: 2 x 44V, 2x 6V, 2 x 12V,
2 x {5V, 2 x 20V, all same price Eﬁsz.
CMOS

Popular types 4001, 4011 gates I5p (Range is being extended—send for list.) New CA 3130 R.C.A. COS/MOS op-amp T5p.

ANTEX SOLDERING IRONS
C.240 15 watt miniature type £2-45. X.25/240 25 watt £2-45.

Terms: C.W.O. Add VAT to all prices at 8%. Post etc., U.K. 10p per order, export 75p (no VAT). All orders processed on day of receipt

GREENBANK ELECTRONICS (Dept. W3P)
94 New Chester Road, New Ferry, Wirral, Merseyside, L62 5AG, England. Tel:—051-645 3391

Newest, neatest
system ever de-
vised for storing
smail parts and
components : re-
sistors, capacitors,
diodes,  transis-
tors, ete. Rigld
plastic units, ins
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have label
siots, 1D have
space dividers. Build up any
size cabinet for wall bem:h or table top
SINGL! UNITS (5" x2%*x24") £2-00 Dozen
URLE UNIT: ﬁ 50 Dozen, TREBI.E (30) £3-50 forB
DOUBL! TREBLE £4:90 for 8.
EXTRA_’IEAROGEd SIZE <52II £l4 -50 fo;d g
ll'l'llle rders over P ease a /o carr.,
UANTITY DISCOU 5% in £] for orders over £20

“N-TE-R-L-OQ-C- K I-N G
DLAETIE TORAGE OHAWERS

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
P bl 40 watts k. : =
s'.’n"-'lfhfi' i soa d '/M for 1 watt Cloctar 'v':gut" Dot I odances
ohm temparature range: —20°F to +175°F, Size
(WxDxI.):11I10"x11'3/4 X 1411/16”. Weight: 19 ouncn-

£8'50 each Stereo pair £16'50
INCLUSIVE OF VAT AND POSTAGE

ARG Bl PE T web europa
FLAIRLINE SUPPLIES ez oway 24 D s oress 4844 P.0. Box 9, Ruthin Clwyd
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HIGH POWER BATTERY MOTOR
6/12v opetated strong
enough fo power s
motor mswer go-cart
or similar. Speed easily
] p variable. 8eries wound
8o virtually impossible
to stop, very heavy
duty, Spip at £8-50.
VAT & Postage 8bp.
Less Powerful 12 volt motor suitable for fan or
Heater £2-00. VAT & Postage 65p.

PERMEABILITY TUNERS

ram M.W. two stage ideal for
- use with ZN414 or similar

circult. Price 15p each +

post and VAT 15p.

MAINS TRANSISTOR PACK
Designed to operate trangistor sets and amplifiers.
Adlustable output 6v., 9v., 12 volts for up to
500mA (class B working), Takes the place of any
of the following batteries: PP1, PP3, TP4, PP6,
PP7, PPO and others. Kit comprises: main

rectifier, thing and load resistor,
condensers and instructions. Real snip at only
21-50, VAT & postage 60p.

NUMICATOR TUBES
Yor digital ipstruments, counters,
tirmers, clocks, ete. Hi-vac XNII
Price £1-25 each, 20p Post and VAT,

DC HIGH CURRENT PANEL
METERS

33" wound wide angle 240 move-
ment meters, flush mounting
ftted with external shuntg, made
by Crompton Parkinson, brand
new, atill in maker’s cartons.
These are a real bargain at £5-50
each. Reasonable gquantities
available in the following ranges 0-10 amps,
0-20 amps, 0-30 amps, 0.-40 amps, 0-560 amps.
Post and VAT £0p each.

TAPE DECK

In metal case with carrying
handle, heavy ﬂ{‘wheel and
capstan drive. Tape speed
33. Mains operated on
metal platform with tape
head and guide. Not new
but guaranteed good worke
ing order. Price £1-50 plus
VAT and Postage £1-50.

SOUND TO LIGHT UNIT
Add colour or white light to g
your amplifier. Will operate
1, 2 or 3 lamps (maximum
450w). Unit in box aliready
to work. £7-85 plus 95 VAT
and postage.

TELESCOPIC AERIALS

for portable, car radio_ or

transmitter. Chrome plated—

six sections, extends from 7% to

47in. 50p + 15p. Post & VAT,

KNUCKLEP MODEL FOR F.M. 80p + 17p
Post & VAT.

OVEN THERMOSTAT
Made by the famous Diamond H
Company, this has a sensor joined
by a capilliary {0 a variable control
and when fitted with a knob is ideal
for many ovens or processes, 5OP
each - post and VAT 156p

MAINS TRANSFORMERS

All standard 230+250 volt primaries 2

1v . oviiviveiiorsen... Lamp (special) 178

5 amp -85

«vs 2amp 1-25

. $amp 17

. lamp 25

3-5 amp 8 50

13 amp 1-50

1 amwp 1-00

. 1 amp 1-50

1 amp 1-50

2 amp 225

3 amp 380

50mA 1-20

BO0mA 120

} amp 1-50

2 amp 350

1% amp 1-85

50v 2 amp & 6~ 1amp 4-50

680v & amp & 5v 1 amp 7-50

27v 8 amp 4-50

37 amp 22-00

80v tapped Tov & T0v ... 4 amp 5-50

230v-60mA & 6:3v ...... 1-5 amp 175

275-0-275v at 90mA & 604v 3 amp 225
EHT Transformer 5000v

23mA . ... (intermittent)  5-80

Charger Transiormers

6v and 12v. . 2 amp 1-50

6v and 12v .38 a.mp 2%

6v and 12v. 3-50

« 5 ai
Add 30p pel‘ piece to cover postage and VAT 26%,
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HONEYWELL PROGRAMMER
Thisis & drum timing device, the drum being
calibrated to equal divisions for switch-
setting purposes with trips which are
infinitely adjustable for position. They

are also d o allow 2

Per switch per rotaticn. There are 18§
changeover micro switches each of

10 amp type operated by the trips,
thus 15 circuits may be changed per
revolution. Drive motor i8 mains L

operated 5 revs per min. Some of the many uses of this timer are Machmery
control. Boiler firing. Dispensing snd Vending machines. Display lighting
animated and sxgns Signalling, etc. Price from makers probably over £20 each.
Special snip price £9-88. £1-06 Post and VAT. Don’t miss this terrific bargain.

BREAK-DOWN UNIT

Contains hundreds of useful parts some of
which are as follows-—66 ailicon diodes equiva-
lent QA91, 68 resistors, mostly § watt 6 %
covering a wide range of values 4 x -1 mid
400v mid condensers, 15 x +01 mfd 10¢v con-
densers, 2 RF chokes 8 x B9 valve holders, 1
X 4H choke 1 x 115v transformer, 1 boxed unit
containing 4 delay lines also tag panels, trim-
mer condensers, suppressors, etc., on a useful
chassis sized approxr 97 x 5” x 7”. Only 75p
(the A6 diodes would cost at least 10 times this
amount). This is a suip not to be missed. Fost
and VAT 75p.

HORSTMANN 24-HOQUR TIME SWITCH
‘With 6 position programmer. When fitted to hot water

Y this could a8 follows:
Programme Hot Water Central Heating
0 oft oft
1 Twice Daily Of
2 All Day Off
3 Twice Daily Twice Daily
g All ay @ All Day

Suitable, ot eourse, to programme othe.r ihan central heating and hot water, for

2D electric heating or heating and
eooling or taped music and radlo. In fact. there i no limit to the versatility of
this Pr Mains Size 8in X 8in X 2in deep‘ Price £5-50. 80p
Post and VAT. as illustrated but less case.

THIS MONTH’S SNIP
MULLARD UNILEX

A mainy operated 4 4 4 stereo
systemn. Rated one of the finest per-
formers in the stereo field this would
make a wonderful gift for almost
anyone in easy-to-assemble modu-
lar form and complete with a pair of
Goodmane speakers this should sell at
about £30—but due to a special bulk
buy and ag an incentive for you to
buy this month we offer the system
complete at only £15-50 including
VAT and postage.

GPO PUSH BUTTON DIALLING UNIT

‘Will take the place of the normal rotating dial has 10 numbered
keys, so suitable for other digital systems. A desk mounting
unit with rubber feet, this ig a very intricate and exbensive
piece of tus. New and d price only 29 each

+ £1'36 post and VAT.

TWIN OUTPUT POWER PACKS
These have twe d t;
so can operate two battery radlos on a etereo amp
without eross modulation (they will of course
operate one radio-tape-cassette-calculator in fact any
battery appliance and will save their cost in a few
months) Specs: Full wave rectification, double
ted mains t 1 total ) in a
hard P.V.C. oase—thee core mains lead—terminal
output—when ordering please state output voltage
41v, 6v, 73V, 9v, 12v or 24v.
Price £3-95. Post and VAT inciuded.

ONLY £1-50 FOR SEVEN
ELECTRIC MOTOR

7 powerful batt. motoras a.s used in racing cars and
power models. Output and types vary for use in
hundrede of projects—Tools, toys, models, ete. All
brand new reversible and for 13-12v batts. Wiring
dtiagi ine, VAT P Post 40p. FREE plan for min. power
station.

BLACK LIGHT
As used in discotheques and for stage effects ete. Virtually no white light appears
until the rays impinge on luminous paint or white shirts, etc. We offer 9 6w
tubes complete with starter, choke, lamp holders and starter-holder, Price £2'76
-+ 30p post. Tubes only £8. Post & VAT 50p.

176 Watt model £8-56 + 92p Post and VAT.

EXTRACTOR FAN

Cleans the air at the rate of 10,000 cubic feet per hour.
Suitable for kitchens, bathrooms, factories, changing
Tooms, ete. It's o quiet it can bardly be heard. Compact,
5}” caging comprises motor, fan blades sheet steel caging,
pull switch, mains connector and fixing brackets £4-25
VAT & Postage £1-50.

‘Monthlv list avaiiable free: send long stamped envelope.

TERMS: Where order is under £5 please add 30p surcharge t0 offset packing
expenses.

YOU MAY BE IN TIME

For a valve volt-meter at £7-50—a signal generator
at £8-80, an oscilloscope at £12-50-—a trequency
sts,ndard at £19-50 as these and many other good
buys were offered in our December Advanced
Advertising News. Send 8.A.E. for & copy today.
Subscribers received thiz list at least a month
ago chanvces are best buys will have been snapped
up so whilst writing why not send £1-26 and
receive the next 12 issues in advance.

NOTE: PLUS SIGN AFTER THE
PRICES INDICATES VAT,
Ferrite pot core (Vinkor) made by Mullard, maker’s
ref. No. LA 14107402K, circular, size approx.
13” x %", a size which is the same ar the one
npeclﬂerl for the Scropio car ignition system. Price
only 50p + 4p per pair. Post 15p + 1p.
12v DG motor made by Smiths, powerful, ideal for
car blower; motor size 4” long x 3* diameter, *
apindle, 1&" long.82 + 16p. Post 40p + 3p.
Plinth and cover for BSR plinth is teak colour and
cover ig smoky, Special offer 4 + £1. Post 81 +
25p. Covers available separately price £2 + 50p.
Port £1 + 25p.
Plinth and cover for 8P25. This is a deeper, rather
nicer plinth, unfortusately more expebsive.
Price 85-80 + £1-37. Post £1 -+ 25p.
Centzal heating coniroller, the Randall Mark &, a
fitted to Trianco and many other central heating
systems, Has a two onfoff per 24 hour clock
switch and a 7 position selector switch. Price
£68-50 4+ 52p. Postage 50p + 4p.
Light for growing, Putting back the clock makes
us realise how short daylight is during the months
of November, December, January and February.
As plants cannot grow without light, short days
represent a loss of growing time which can be
supplemented by wusing fluorescent lighting,
especially important now that heating represents
such an expensive itemn. *¥e can offer & very cheap
form of Buorescent lighting, (we do not think any
other firm can beat our price), 50’ of Huorescent
light £20-+ £1-60 if you can collect, or 28§ + £2:00
if we have to despatch by British Road Services.
For this you get 10 x 5’ tubes, 20 tube ends,
1) chokes, 10 siarters and holders and 20 terry
clips for mounting the tubes. You only have to
supply the wooden battens and wiring wp wire,
Do not miss this offer—only 50 parcels now
remain,
Connecting wire. Suitable for joining up these
fluorescent lights is available, price £5 + 40p per
100 metres, This is & good guality flat, twin with
heavy duty insulation. Post £1 + 8p per reel.
70 stranded very heavy duty wire rated at 15 arps
but will carry considerably more than this. 500
metre d6rums only £10 + 80p per drum. Carriage
+ 1
Mulh-zanga {test meter, 11 ranges all selected by
central switch. first-class two jewel movement,
Japanese made. The righi size to put in your
ocket. always carry one with you to save your
egs and earn your morey. Banges as foliows:
AC 10, 50, 250, 1,000; DC 10, 50, 250, 1,000,
Resistance 0-150,000 ohms. Current 0-1 0-100. A
‘hig purchase of these enables us {o offer at £4-88 +
36p (post 409p + 3p). which is very little taore
than we originally sold these for € years ago.
9v Baltery operated record player motors, on plate
with turntable and mat. Price 84 + £1. Post
50p + 13p.
Inltrument motor, mains operated, makes 1 rev
n 4 hours, made by the famous Smiths Company.
Pnce £1-50 + 12p, Post 10p + Ip.
‘We have other di Iarge
types from £2 {7
cabinets for portable planrs and rndio: from 50p
upwards,
Key chrin radio {microsonic) Whilst clearing ount
our Park Street store we came across & box of
these, brand new, just as they left the factory,
some had suffered in transit and storage but we
tested them all and quite a lot are in working
order. You might know someene who would like
one for Christmas. We have not got many but are
offering at £2 each. Post 40p + 10p. Please note
thig is just for the radio in its zipped around
can'ymg case. The re-cbargeable batteries have
beyong ané go we are not
including these,
Thermostat with capilliazy with sensor joined by
approx. 1 metre of capilliary covering the tempera-
ture range 0-170°C capable of switching 16 ampe
at 260v. Made by the famous Ranco Company
with screwed thread and spindle rather like a
volume control —has dozems of a.pplxcahons.
Offered at only 78p + 6p. Post 12p + 1
Aerials. For medium ang long wave, wound and
fitted on ferrite rod, 6” long by 47 diameter.
Price 80p + 15p Post 10p + &
Smoke, fire and gas slarm (SAGA Mark II) Winter
is the worst time for fires because more heaters
are used. Even all electric homes are now be-
coming an increasing fire rigk, Coleur television,
blower heaters, electric blankets have all been the
cause of tragjc and disastrous fires, 5o the need for
protection in the home becomes greater every day.
Do not leave it until it is too late! The money
invested in our SAGA Mark II spread over its
useful life is negligible compared to the life of one
of your dear ones. The SAGA will trigger off when
the level of smoke, gas or heat exceeds normal.
Price £15 + £1-20. Post 75p + 6p.
Blower/fan by Siths, maker’s ref FFB 0701-022.
This is & mains operated blower, the special feature
being that the motor is mounted inside the
1] so mgking this very compact. Fan

J. BULL (ELECTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CRO IXX.

housing size approx, 73" x 83", outlet size 3” x 8}",
Price 55 75 + 46p.b Post 80p + p.

Pial #

50F to 250F, dial sizse’ 3}” chrome and glass iront‘
75p + 6p. Post 10p + 1

Rocker switch 13 amp 250v, white, small snaplin
fixing into oblong hole, size approx 1§ x §”
engraved “onjoff”’. 25p + 2p Post 1p.

+
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Q4 85/60D6G 160|6SK7GT -52/20L1 199|90AG 298| EA7e 140 | EF18¢ -40|KTé6 298 PL83  -50iyupsp 47| ACLOT 20/ BCVIO -59 | OC77 -85
3Q5GT -70{6CGBA 88|68Q7  -§0{20PT 1-00|90CI -88| EABCSO -45 | EFS04 175 [KT81 210 | PL84 50 | yrsi 75 |ACLS 33| BOY1> -84 | 0078~ -20
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5V4G  -50/6DE7  -88|7H7 -88|25Z4G  -50/6067 1.00{EBC81 -45 | EL81 70 P61 -80 | PY80 -47|Ul9  4:00|AC157 88| BF163 26 | 0084 81
5Y3GT -B5/6DT6A -88{7R7  200{26Z5 -75/6060 1.00, EBF80 -40 [ EL83 .70 {PABCS0 45| PY81  -40 | U256 70 | AC165 -38{ BF173 -49 | 00123 -29
523 88|6EWe -88|7va .80(2526G -80|6067 100 EBFss .50 |ELS4 -86|PCS6 70| Pys2 40| U26  -65|AC166 -33{BF1S0 -39 | OC169 29
574G -55|6B5 117|774  80|28D7 200|7193 .02 EBFsp .40 |ELS6 80I/PC88 70 | PYs3 45 /Us3 175|ACls8 -4 BF181 5% ) oCl72 48
Z4QT 55|6F1 8097  70|30A5 -76/9002  -59|EBL2l 234 |EL360 180 PCo5 70 | pyss 47| Uss 175 |ACLIG  TLIBEISE 53 OC200 8
6/30L2 .80|6F6G  -60|10C2  -76/30Cis -80|0008  -§0|EC86 .90 |ELSOS 190 |PCO7  -42 | Pysoos |Uds 117 ACUT 88 BEWSO 29 ) OC201 -89
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GAH6 80|6F1s  -64|10F13  -80|30FL1 1.10|ACGPEN -60|ECCS5 $-00 | EM84 47 [PCCBS -85 | PZ30 Usor -6 | ALWEY 23/ BYLM 28| O%ans 3%
6AT6  -76|6F2 80| 10111 88120615 110 AGITHI *|BoGd 199 | EMS5 180{PCCSS 60| QQv0s/z0 |U03 90| ACYZ X120 0C206)
6AKS  -47|6F24 100/10P13 -88/30FL13 -84 1-00| ECC81 40 | EM87 110 /PCC185 -80 210 U404 75 ' yIATOHED TRANSISTOR SETS:—
AK6  70|6F25 117|10P14 2:34|30FL14 8 17| E : P15 (AC118, AC1B4. ACI5 D
6AKG 70 3| AL60 117|Eccsz -89 80 PCF80  -47 | Q875/20 peol 801Lpis(AClis. 'AC157. AA120) 68,
6AMBA -70(6F28 78/12A6  7630L16 -82|ATP4 -50{ECC83 -39 250 {PCF82  -50 1- 026 75| per pack, 1—0CSLD & 2—0C81, 56,
6ANS -82)6F32  -70|12AC6 -90|30L17 -76[AZl  -50{ECC84 -40 | EX51 -BO{PCF84 -70 Q895/10 VE23 8511 Ocu4 & 2—O0C4s, -55p. 1—OC82D. &
gﬁg -53166G6G  -80[12ADG -90[30P4MR | AZ31 -go %%gg 1-33 EY81 50 [PCF86 -50 100 { VP41 88|, (082 -89, Set of 3—0C8S -84p,
k 6GH8A - g g AZ41 q g
GaSy 1o|eoEEA B8 MRS 0 aepiz LSSIBZes sa|moces Le8 | VALVES ALSO REQUIRED TO PURCHASE. LOOSE OR BOXED, BUT MUST BE NEW. OFFERS
gﬁ%% ig G%IGJ& ~gs 12AU8 gg 30P19/ Cgss ig %%éBg 1'22 MADE BY RETURN.
+40|6HOGT -29|12AV6 - 30P4 -88,CYIC 1- 07 1 All goods are unused, tested, and guaranteed. Despateh charges:—25p on all orders below £10 in
2‘2&;&4 gg ggGT ﬁ gggg gg gg;iﬁa igg Cl)gal;‘lsl Zg %gggg gs value. Orders over £10 post free. Orders despatched same day as received. Any parcel insured against
8AX4 -88/637G -85 12BH7 -59|30PL141-29!DAFO6 -60ECF86 -88 | damage in transit for 5p per parcel extra. Terms of business available on request. Many others in
4B8G -8516TUSA ESI 12BY7 -85i30PL15 -90{DCH0 70! ECF804 2-83 | stock too numerous to list. Please enclose 8.A.E. for reply to any correspondence.

Brochure
on hew

CROFTON don't just sell kits, we offer you a technical
back up service 10 ensure your success

The following isa selection of some of the more popular kits -

Multard CCTV Camera

PE. CCTV Camera

PE Rondo Quadraphonic
Four Channei Sound
{Designer Approved )

Etectronic Ignition

Sound Operated Flash

PW Tele-Tennis Game

UH.F. Modulator

Bench Power Supply

Wobbutator

All ETI Top Projects

Many of the Elektor Projects

-
*
*
*
+ -
i
*
*
w*

NOTE PCBs for most published projects avadable to order

CROFTON ELECTRONICS LTD

Dept 9, 124 Colne Road, Twickenham, Middx, 01 898 1569

MHI CLOCK KITS
Contents: Clo:k :hl;

MH1-50250 7 seg Alarm & snooze
MHI-50253 'llzseg Alarm & snooze.
MHI-50204 Hrs, mins, secs &

Stop, start reset
MHI-50395 Up/Down counter.

MHI DISPLAY KiTS
MH|-7074 digit) O 3
Miiroye (e 93

MARION 0442 62757

driver chip, PC board.

MHI-5309 seg. Reset to
£7-35
MHI-5311 BCD output—TTL inter-
facing, printers 7-35
MHI-5314 7 segment output £6 -60
MHI-5318 External digit selection £7-35
MHi-5378 Car/boat clock. Quartz

crystal timing source £15-10
Hr+ 60Hz/24Hr+50Hz £8-35

Hr+50Hz/24Hr +60Hz £8:35
1/10 secs.
£14-00

6 Decade £19-50
MHI-50396 Up/Down counter.
MSS £19-50
MHI-50397 Up/Down counter.
MsSS.99 £19-50
MHI-700f Time, date, alarm &
sleep. 7 seg output  £10-00

Contents: Litronix LED dnsplays &PCboard.
£6-60

£9-50
MHI-727/4 0 5" £8-50
MHI-727/6 0-5” £12:00
MHI-747/4 0-6” £9-80
MHI-747/6 0-6”7 £14-70

MHI case (Please include 25p p. & p.) £2:95
Economy LEDS: DL707E 70p, DL727E 180p,
DL747E 150p.

NEW CATALOGUE NOW 'AVAILABLE
TERMS: CWO, Access, Barclaycard (simply
quote your number and sign). Credit facllmes
to Accredited account holders.

68 Ebhberns Road, VAT: All pricas
Hemal Hempstead, exclude VRT 8%)

Herts HP3 9QRA P/P: 15p.

SHORT-WAVE
KITS

H.A.

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip+
ment of quality. "H,A.Cr' were the Original
suppliers of Short-Wave Receiver Kits for the
ama.teu.r constructor. Over 10,000 satisfled

ical Colleges, Hos-
pltals, Public Schools, R.AF., Army, Hams, etc.

1976 “DX" RECEIVER

Complete kit—Price £6:00 (incl. p. & p. & V.A.T.).
Customer writes: “I think the performance is
astonishing for such an inexpensive and foolproof
kit. T would whu\ehe&rtedly recommend this kit
to anyone, h
to TV-mS, and as an entry into a fascinatlng
hobby™.

This kit is ready to assemble and contfains all
genuine short-wave components, drilled chassis,
valve, accessories and full instructions. Full range
of other 8.W. kits, including the famous mode}
K plus” (illustrated above). All orders despatched
within 7 days. Send now for free descriptive
catalogue of kits and components.

Send stamped envelope lor details,

“H.A.C.”> SHORT-WAVE PRODUCTS
P.0.BOX Na. 16, EAST GRINSTEAD,
SUSSEX RHI9 3SN
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SUPERSOUND 13 HI-Fl MONO
AMPLIFIER

A superb solid state audio amphi-
fler, Brand new components
throughout. & esilicon tran-
sistors plus 2 power output
trangistors in push-pull.
Full wave rectification.

Output approx. 138
watts r.m.s. into " 8
ohms. Fregquency re-

wponse 12Hz I0KHz 4
adb. Fully integrated
pre-amplifier stage with
weparate Volume. Bass boost
and Treble cut controls. Suitable
for 8-15 obm speakers. Input for
cerauic or crystal cartridge. Sensitivity
approx. 40mV for fail output. Supblied ready built and
teeted. with k.nobs. escutcheon panel, input and output
. Overall size 3” high x 6” wide ~ 73" deep. AC
2001250\' PRICE £15- 00 P. & P. 85p.

DE LUXE STEREO AMPLIFIER

heavy duty
tully  ieola-
ted mains
transform -
er with full
wave recti-
tication
giving ade-

quate
atia Uhis with negligible hum.
EC1,86 Triode Pentodes. 1 x EZ80,

Valve line up.- 2 -
a8 rectifier. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate *Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak

output of 4 watts per channel (8 watts mono), into 3 ohm
speakera. Full negative feedback in a carefully calculated
circuit, allows high volume levels to be used with negligible
dlsmrtlon 8upplied complete with knobs, chasals size
11”w x 4”d. Overall height including valves 5”. Ready
b\xﬂt & tested to a high standard. £12-50. P &P. 95p.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
inpat. Four switched fully smoothed D.C. outputs giving
6v. and 7fv. and 9v. and 12v. at 1 amp ou load.
Fitted tnsulated output terininals and pilot lamp indmabor
Hammer finish metal cage overall size 8”7 x 34" < 2}”.

Ready buiit and PR'CE £6 35 P.&P.85p.

tested.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price #1-30 yd. length. P. & P. 35p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSON'S SUPER MONO AMPLIFIER

A super guality gram amplifier using a double waund tully
isolated mains trensformer, rectifier and ECL82 triode
pentode vaive an wdlo amplifier and power output
stage. Impedance 3 olims. Output approx. 3.5 watts,
Volume and tone controls. Chassia gize only 7in. wide
» 38in. deep X 8in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested with good quality output transformer. £5 .oo

& P. 85p BARGAIN PRICE

BRAND KEW MULTI-RATIO MAINS TRANSFOR-
MERS, Giving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-£0-15-20-25-30-356-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Bize 8in. long x 3}in. wide x: 3in. deep.
Price 2375 P. & P. 75p.

MAINS TRANSFORMER. For power auppliea.

Pri. 200/240v. Bec. 9-0-8 at 500 mA. £1-35. P. & P. 35p.
Pri. 200{240v. Sec. 12-0-12 atlnmp £1-50. P. & P. 55p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. $2:20. P. & P. 70p

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar. etc. and suitable for
use with valve or transistor equipment. 8-18v.
battery or from H.T. line 200/300v. Freguency
response 15Hz— 25K Hz. Gain 26dB. Solid encap-
sulation aize 13” x 13” x §”. Brand new cumplete
with instructions. Price #1-50. P. & P. 1ip

STEREO-DECODER
BIZE 2” x 3”7 x §” ready built. Pre-
aligned and tested. Sens. 20-560 mV |

Ll
for 9-16V neg. earth operation. Caxn, w’ : |
be fitted to almost any FM VHF radic @
or tuner. Btereo beacon light can be
fitted if required. Fall detalls and ?
instructions (inclusive of hints and @
tips) suppiled. £6-85 plus 20p. P. &
Btereo beacon light if required 455 S|
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heary
duty double wound malns transformer, KCCs3, ELS4,
and rectifier. Beparate Bass, Treble and Volume control-
Complete with output trn.mlormer matched for 8 ohm
speaker.-Bize 7in. wide x 8in. deep x Gln high. Ready
bulit and tested, PRICE #8-50, P. & P. 90p.

ALSO AVAILABLE mounted on bosrd with output
transforiner and speaker. PRICE £7°75, 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 snit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noise IF stages. Automatic frequency controt to
“lock-on’ station and prevent drift. IC stereo decoder
for maximum stereo separation. L.E.D. for stereo beacon
jndicator, Nominal output of tuner 100mV. Approximate
size 124" wide < 8” deep by 2}” high. Bupplied ready
built, fully tested and fully guaranteed. A/C Maine
200/240V (not available in kit form).

SPECIAL OFFER for | month only £25 +
£020 p. & p:

LATEST ACOS GP91/180 mono compatible cartridge with
tfo stylus for LP/EP[78. Universal mounting bracket.
2176 P. & P. 18p.

CERAMIC STEREO CARTRIDGE. Universal Mounting
brackets and turnover stylus. 70mV per channel output.
ONLY 2206 + 18p P. and P.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T{O stylus Diamonad Btereo LP and Bspphire 78,

ONLY £2:62 P. & P. 10p. Also available Sitted with twin
Diamond T/O stylus for Btereo LP. 43-18, P. & P. 18p.
LATEST CRYSTAL T/0 TEREO / COMPATIBLE
CARTRIDGE for EP/LP/Stcreo/76. #1-98 P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE tfor
playing EP/LP/78 mono or stereo records on mono
equipment. Only #1-75, P. & P. 18p.

SPECIAL OFFERS

Mullard LP1159 R.F.~-I.F. Double Tuned Amplifier
Module for nominal 470 KHz. 8ize approx. 2§¥ x 13" x
§”’ 7-6 Volt -+ earth. Brand new pre-aligned. Full speci-
fication and conmection details supplied. £2-50. P. & P. 12p

Pye VHF/FM Tuner Heal
covering 88-108 M/Hz. 10-7
M/Hz I.F. output 7-8 Volt -
earth. Supplied pre-aligned,
with full circuit diagram ami
connection details.
Beautifully made with pre-
cision-geared FM and 323
Pt 4+ 323Pf AM. Tuning
éz‘ange only £8-50 + P. & P.
5D-

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 8/P ¢/O
interlocked switches plus 1 Cancel Button Plus 3 d/p C/o.
Overall size 57 x 2§” x 1”. Supplied complete with
chrome finished switch buttons. 2 for £1-50 + 10p P & P.

HI-FI LOUDSPEAKER SYSTEM MK (I

Beautitully made, d teak finish )

with atttactive sh\tted front. 8ize 163" bigh x 10}"
wide x 9”7 deep (approx.). Fitted with E.M.I.
Ceramic Magnet 187 X 8” bass unit, H.¥. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).

OUR PRICE £12:50 cach carr. £1°60.
Cabinet Available Separately £7-50, Carr. £1-20.
Also avallable in 8 ohms with EMI 13" x 8” bass

speaker with parasitic tweeter #11-00, Carr. £1°60.

LOUDSPEAKER BARGAINS

ﬂln 3 otun £1-45, P. & P. 35p.7 x 4in. Sohm #1-69,P. & P,

.10 x 6in. 3 or 15 ohm 48-50, P. & P. 75p. EMI
8 x 5in. 3 ohm with high flux magnet #3-06,P. & P. 50p,
E.M.I. 134 Xx 8in. with high fiux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm #412, P. & P. 85p.
E.MJI. 13 X 8in. 8, 8 or 15 obm with inbullt tweeter
and crossover network £5-50, P. & P, 95p.
E.M.I. tweeter. Approx. 34”. Available 3 or 8 or 15 ohms,
£2-00 -+ 25p, P. & P.

“POLY PLAKAR" WA!'IB-TYPE WIDE RANGE
ELECTRO-DYNAMIC SPEAKE

fize 113”7 x 143”7 % lﬁ” deep. ‘Weight 190z, Power
handling 20W r.m.s. (40W peak). Impedance 8 chm only.
Reaponse 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, ete., and used with or without
baffle, Send 8.A.E. for full details. Oniy £7-68 each.

P. & P. 70p.

Now also available 87, 10 waflts, Tun.s. 20 watt peak
40 Hz-20,000 Hz. Overall depth 7. 1deal tor Hi-Fi or
for use in cars £518 + 40p p. & p.

HARVERSONIC SUPERSOUND
10 STEREO AMPLIFIER KIT

10

A really fitst-class Hi-I'I Stereo Amplifier Kit. Uses 14
transistors’ including 8:licon Transistors in the first five
stages on each channel resulting in even lower noise,
level with iruproved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very sxmple to
modity to suit tic cartridge—instructions inel
Qutput stage for any speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metalwork
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire. solder, nuts, bolts—-no extras to buy. Simple step
by step instructions enable any constructor te build an
amplifier to be proud of. Brief specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response +3dB 12-80,000 Hz Hemsitivity:
better than 80mV into 1MQ. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut gpprox. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1-0 amp.
Overall Size 127w, < 8”d. < 2§"h.

Fully detailed 7 page construction manual and parta
list free with kil or gend 26p plus large 8.A.E.
AMPLIFIER KIT o £15-00 P. & P. 55D
(Magnetic input comp(mems 33p extra)

POWER PACK KIT .. 4535 P. & P. 80p
CABINET 2535 P. & P. 5p
SPECIAL OFFER—onIY £24 if all 3 items
ordered at one time including p. & p.
Full after sales service

Also available ready built and tested £32-50. P. & P. £1.
Note: The above amplifier iz suitable for feeding two mone
sources into inpuls (e.g. mike, radio, twin record decks, efc.

and will then provide mixing and fading facilities for tned-
tum powered Hi-Fi Discotheque use, elc.

8-VALVE AUDIO -
AMPLIFIER HA34 MK I

Designed for Hi-Fi{ reproduc-
tion of records. A.C. Maina
operation. Ready built on
plated heavy gauge metal
chassts, size 787w, X 47d. x
4§"h. Incorporates XCCES.
EL84, EZ80 valves. Heavy
duty, double wound mains
tranaformer and output trans-
tormer matched for 3 ohm
speaker. Separale volunie control and now with improved
wide range tone controls giving bass and treble litt and
cut., Negative feedback line. Output 4% watts. Froni
panel can be detached and leads extended for remote
mounting of controfs. Complete with knobe, vaives, etc..
wired and tested for only £745. P. & P. 85p. 3

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced ecircuitry. Complete set of parts. etc £6-50
P. & P.85p.

10/14 WATT HI-FI
AMPLIFIER EIT

A stylishiy finished
monaura} wmplifier
with an output of
14 watts from 4
ELB84s in push-pull.
Buper reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section woumi outpat tiatsforiuer to
match 3-15 {) speaker and 2 independent volwue controls,
and separate hass and treble controls are provided
giving good lift and cut, Valve line-up 2 EL84s, ECC83,
EF86 and E780 rectifier. Simple instruction booklet
25p + BAE (Free with parts)’ All parts sold separately,
ONLY 212:-0C P. & P. £1'25. Also available ready bullt
and tested 216-50 P. & P. £1-20.

SPECIAL OFFER Limited number of the latest B8R

Cl41R1 &nto/\{amul chapger de-tuxe. lughiwelght
tubular arm, cue-ing lever biss cnmpeusxtor £14-00 +
£1-10 p.

I Prices include VAT at Current Rate

Open 9,30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

Al miou and specifications correct
at time of press and subjeci i6

altoullon without notice.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 70 HIGH ST., MERTON, LONDON, 5.W.19 Tel.:

w minutes from Soulh Wimbledon Tuh Stai

tion.
SEND STAMPED “ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please-write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TC U.K, ONLY,

. & P, ON OVERSEAS ORDERS
OKARGED EXTRA.

01-540 3985
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FOR SPEAKERS AT FANTASTIC
REDUCTIONS k..

[ELIZABETHAN STEREOD TUNER AMPLIFIER

This compact Tunetr Amplifier gives you tull medium wave and V.H.F. coverage
and FM stereo. With inputs for your turntable and tape recorder.
It has rotary tuning, Velume, Balance. Bass and Treble controls and push
button selection switches for
Phono/tape FM Stereo, FM
mono, Medium wave

and A F.C. has buiit-in

stereo beacon and switched
headphone socket.
Technical Specifications
15 transistors, 11

diodes, integrated circuit.
Power output 8 watts. Size of tuner amplifier:
4" x 10" x 15%" approx. Finished in selected rosewood £29.00
veneer with brushed aluminium front panel and matching controls.  +p & p £1.50.

THE ‘COMPACT’

EASY BUILD SPEAKER KIT 4

A compact bookshelf speaker system giving a high electro
accoustic efficiency for the low powered amplifier.

The professional finish can be obtained with the minimum
of tools, the‘infinite baffle type enclosures come ready
mitred and professionally finished. simply apply glue,
fold up around baffie board, and fix together with
masking tape tiil glue dries.

The cabinet measures 12”x9”x5” deep approx finished in
simulated teak, incorporating a quality 7”x4” elliptical
speaker, power handling 4 watts, flux density 30,000
maxwelis, impedance 8-15 ohms inal, voice coil dia
i 5" magnet size 23" appmx

EASY TO BUILD SPEAKER KITS

These superb simulated teak-fi ker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthus;ast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification. these new RT-VC speaker kits
(350 type kit) incorporate 13" X 8" woofer, 31"
tweeter and matching crossover.

Easily put together with just a few basic taols.
Specification (each speaker): Impedance 8 ohms.
Power handling 15 watts RMS {30 watts peak)
Response 20-20,000 Hz Size 20" x 11" x 93’
approx. Comparable built units (EMI LE3) sofd else-
where for over £45 pair.

£6.00

pair inclusive.P & P £1.70

As above but with a BSR CI23 Turntable in
matching teak veneered plinth and a pair of
‘Compact’ easy to build ] +p&p
speakers (see opp. panel) £39 00 £3-00

BSR DECKS WITH PLINTHS
AT FANTASTIC REDUCTIONS

MP 60 Type (illustrated) £16-00

Less Cartridge P&p£150

€141 (not I1lustrated) £12°00 i

Auto. with Cue P &p £1°50 £22.00 pair complete .¢5.20, 45
Fitted Stereo Calhldge 1

€123 (not illustrated) £10°00
Auto. with Stereo p&p £1°50
Cryslal Cariridge |
All plinths finished in matching Teak veneer.

Complete with Components and circuit diagram

EM' 350 KlT System consists of a 13" x 8"

approx. woofer with a 3" tweeter,

. crossover comporients and  circuit

£ 25 '+£1.20p&p. - diagram. Frequency response: 20 Hz

Complete with crossover o 20 KHz. Power handiing 15 watts
Components and circuit RMS into 8 ohms. {Peak 30 watts.)

“diagram

VISBIIIINT W STERED SYSTEM

System 1a. £69.

The new 20+ 20 watt Stereo Ampllher incorporating the fatest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
fimished cabinet, with anodised fascia to harmonise with any decor. Polished trim and knobs.

The VISCOUNT IV has a comprehensive range of controls - volume, bass, treble, balance, mono/stereo,
moge selector, and scratch filter. i
Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right
speakers, lape recerder, auxiliary, tuner, disc and microphone. <
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable -B-15 ohms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @

47 K ohms {RiAA); 2. Crystal/ceramic PU. ~ 50 millivolts @ 50 K ohms (HIAA) 3,4, 6 Tape.
Tuner/Aux. — 140 millivolts @ 50 K ohms {fat frequency resp ; 5. Microp — 3 miltivolts @

50 K ohms {flat frequency response).

CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual

rotary controfs for treble. bass. balance and volumé. Headphone socket. tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz @ full sated output. Signal to noise ratio: better than

—~50 dB on all inputs. Tone controf ranga: Bass + 15 dB @ 50 Hz: Treble +12 dB @ 10 KHz

Power requirements: 200-250V AC. mains @ 60 watts. Approx, size: 151" x 3" X 10",

MPG0 type deck with magaetic cartridge. de luxe plinth and cover.

Two Duo Type lla matchad speakers ~ Enciosure size approx. 194" x 10§ x 7§ in simulated

teak. Orive unit 13” x 8" with 3" tweeter. 15 walts handling. 30 walls peak.

Complete System with these spukers.fsg no +£6.50 p & p.

sYStem 2 £ 85 0 0 PRICES: SYSTEM 1a PRICES: SYSTEM 2

Viscount IV amplifier (As System 1a) Viscount IV R103 Viscount IVR103

MPGO type deck {As System 1a) ampifier £27.50+£190p & p. amplifies £2750+£130p&p.
Two Duo Type 111 matched :pnaksrs 2 Dua Type Hla 2 Dug Type il

— Enclosure size approx. 27” x 13" spealers £3000+£650 p&p.  speakers £46.00+£7.50 p & p. £
X 114" Finished in teak simulate. MPE type deck with Mag. cartridge MPE0 type deck with Mag. cartridge
Drive unlts 13" x -8 bass driver. and de hoe plinth de luxe plinth

two 3" {approx.) tweeters. 20 watts and cover £22.00+£3.30p&p. andcover  £22.00+£3.30p&p.
RMS, 8 ohms . trequency range — Totalif purchased Total it purchased :

20 Hz to 18.000 Hz. separately:  £7950 separately:  £85.50

Complete System with these Avaifuble complete for onty: £69 00 Avaitable complate for only £85.00 Scotland and the Orkneys P & P Surcharﬂg S

speakers £8500 +£7. 80p&p. +£6.50p & p +£760p&p.

System.1a £1.75 System 2 £3.50
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PUSH BUTTON CAR RADIO KIT-
THE TOURIST TT*

sTenQ] QUAL

NOW BUILD YOUR DWN £9.50
PUSH BUTTON CAR RADIO +£105p&p.
Easy to assemble construction kit compnsmg fully
completed and tested printed circuit board on
which no soldering is required. All connections are
simple push fit type making for easy assembly.

Fine tuning push- button mechanism is fully built
and tested to mate with printed circuit board.
TECHNICAL. SPECIFICATION: (1) Output
4 watts RMS output. For 12 volt operation on

negative or positive earth, {2) Integrated circuit |

output stage, pre-built three stage IF Module.
Controls volume manual tuning and five push
buttons for station sefection, illuminated tuning,
scale ‘covering full, medium and long wave bands.

Size chassis 7" wide 2" h»gh and 43" deep approx.

_ Speaker including baffle and fixing strip £2.00
+45p p & p. Car Aerial Recommended — fully
retractable £1.60+40p p & p.

The Tourist | Kit For the experienced constructor.
It you can solder on a printed circuit board you
can build this model. Same technicai specification

asTourist 7T Price £8.20-+£1.05p&p.

SPECIAL OFFER

The Toun:ist 1 Kit, same specification as
Tourist TT complete with speakers, fixing

kit and fully re- £1 0-50 +p&p

tractable aerial £1-50

ITY SOUND FOR
LESS THAN £24.00

Sterec 21, easy to assemble audio system kit. No soldering
required.

The unit is finished in white PV.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth.

Includes — BSR 3 speed deck, zutomatic, manual facilities

. together with stereo cartridge.

Two speakers with cabinets.

. Amplifier module. Ready built with control panel. speaker leads and
full. easy to follow assembly instructions.

Spacifications — For the technically minded:

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channei. Qutput impedance 8—15 ohms. Stereo
headphone socket with automatic speakes cutout. Provision for
auxitiary inputs — radio, tape, etc., and outputs for taping discs.
Overall Dimensions. Speakers approx 161" 8”x 4", Complete deck
and cover in closed position approx, 153" >« 12°x6".

Somplete enly £23.20 300580

Extras if required. Optional Diamond Styli £1.60,

“DISCO AMPLIFIER

Reliant Mk IV Mone Amplifier, ideal for the small
disco or house parties. Output 20 watts RMS into ™
8 ghms (sunable for 15 ohms).

Inputs *4 elecmcally mixed inputs. *3 individual
mixing controls. Separate bass and trebte controts
common to all 4 inputs. Mlxer employmg FET.
(Field Effect Transistors). *Selid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. {Sefector
switch for desired sensitivity.) — inputs — 2), 3), 4).
Medium output equipment — ceramic Cartridge,
tuner, tape recorder, organs, ete. — all 250mV
sensitivity. AC Mains, 240V operation, Size approx:

Specially selected pair uf stereo headphonss wuh individual leve!
controls and padded earpieces to give onti p £5.8 124"x6"x33" £20 uﬂ +€136p&p

BTRACK HOME £, v s o s *
e wih Yo - L OWN STEHEI] AMPLIFIER
Compatible with Viscount 1V system,
cABTnInGE PI-AYEB Unisound module and the Stereo 21 For the man who wants ta design his own stereo — here"s

Technical specification Mains input, |

s . your chanrce to start, with Unisound — pre-amp, power
240V, Output  sensitivity  125mV . amplifier and control panel. No soldering — just simply
screw together. 4 watls per channel into 8 ohms. lnputs:
120mV {for ceramic cartridge}. The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers (74"} £10 1 £1.75p & p. £8.98 + £1.05 p & 5.
Also availabie with the ‘Compact’ (see opposite page) easy build speaket kit £13.50- £2p&p

As above but complete with build
yoursell Unisound Amplifier Kit
(see opposite panel) + 2 ‘Compact’

Yours ety easy to build £25.00

for oniy speaker kits (see
+p &p£2-00

opposite page) INCORPORATES. Pre-Amp with full mixing facilities, including switched input

for mic with volume control, switched input lar auxiliary with volume control,
bags and treble controls, volume control and blend controf for turntables. Two
B.S.R. MP60 type single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION: Console size — »

Praamp — Output — 200mv.  Unit Closed— 17§ x 134" x84 {app.)
Auxiliary inputs — 200mV  and  Unit Open —353 x133"x4" {app.)
750mV inta 1 meg. Mic input — BmV  This- disco ccnanle is Jeally matched
into 100K. 240 volt_ operation.  for the Reliant IV and Disco 50 er any
Turntables capacity — 7", 10" or  other quality ampiifier.

12" records, Rumble, wow and flutter
Rumble Better than —35dB. Wow
Better than 0.2%. Flutter Better then
0.06% (Gaumont kalee meter}.

The unit is firished in biack PVC with
contrasting simulated teak edging,
diamond spun controf knabs- with
matching control panel.

Finish — Satin black mainplate with
black turntable mat inlaid  with
brushed aluminium trim. Tenzarm and
controls, in  black and  brushed
alumimum.

Yours for only

£49.00 s650p4).
All prices include VAT at current rates

Mail orders to Acton. Termis C.W.0. All enguiries
) mpddungdrmod wnvelope. Goods ot despatched
outside UK.

Leaflets available for ail items listed thus® Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1st Jan 1976 and
subject to change without notice.

21C HIGH STREET ACTON LONDON W3 6NG

323 EDGWARE ROAD, LONDON w2
Personal Shoopers EDGWARE RD: 9 a.m.—5.30p.1n. Half day Thurs
ACTON: 9.30a.m.~5p.m. Closed ali day Wed,

DO NOT SEND CARD
Just write your order giving

your credit card number @ Minimum order on ACCESS/BARCLAYCARD- £11.
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 tecknowledgey in consumer ICs-and their applications.
~ W@V@ ﬂlOVCd Modules & Kits

SGS Audio ICs’
e _ A . New modules:

] A
i‘ ”‘ : To accomodate sxpanded R & D 8011 Totally touch tuned varicap c?ntr_oller built £14.99,
o facilities, AMBIT has moved sales 8005 L"‘és'w.',‘ tunerset accs:ory u(r:m, wulnh pitot tone filter
ot g N io . rectifier, ilizer, #
L, el and administration to 26 High St. :irxmg\:s.|£4s.tgaga(sksctu ier, 1C stabilizer, meter driver
d f Brentwood. The existing 37 High 8001 S5kHz low pass filter {mpx birdy filter) £2.35 buift
R Street premises are retained for the £1.75 (kit)
engineering activities. 2001 Stereo scratch and rumble filter, with(cont_i;\uously
: s iable ting frequencies. £5.80 (built
One of the first products of this P LT R DU
? move has been the development of 3000  Stereo control preamp - a wide dynamic range, low

a TV socund tuner, from an "off
air'” system, using its own varicap

distortion AF preamp, with vol, bal, bass and treble
controls. kit £5.78

UHF TV tuner, with ICIF am- 2020k The TDQEOZO stereo amp kit photographed on the
plifiers and block filters by TOKO. oy el

TV off air UHF s;:und turier - built £26.00

And then one of our best ever {4 preset stations
circuits - an electronic touch tuner,

with scanning mode, and facilities

The much heralded TDA2020 is here. And just
10 make sure that you don‘t go wrong, so is the
SGS application test circuit PCB for a stereo

9000 kit AM/FM mpx tuner chassis, with mech. wuner  £17.50
7004 kit  MW/LW varicap tuner module, inc. ferrite rod £3.95

15+ 15 (RMS) Hi Fi amplifier. for 6 preset stations. The unit is 7262  HiFi MOSFET FM tuner module by Larsholt  £24.00
. suitable for use with FM, and now 7253 HiFi FET FM tuner module inc decoder £24.00
Prices : IC _laupio DISCRETES AM of course, and offers a com- 260%%02 EE‘IC'\ MOS§E;¥arica9r6u£8rhead by TOKO gé‘logs
’ . tunerhead from 2
TBABIGAS +HS 1.09 ZTX107/8/9 14p plete tuner system without any Complets FM Tuner kits, inc cass, for use with the ahove
TCA940E +HS 1.80 |51%a1 3(LN) 17p moving parts. Selection is by means modules: details SAE please. Prices range from £40 - £60.
TDA2020 289 |51%212/3/a 16p of touch tuning in all cases, with . . .
FM LINEAR ICS |8D £35 7A/60v 52 manual scan and preset switching Amongst our various accessorics for entertainment
B Al P P automatically interlocked. electronics is a range of FM tuning, frequency and
MC1350 070 {BD536 . sig. strength meters with 12v, 50mA bulb. £2.50 ca.

pn p

BD377 npm 3A/50v 29p .

CA3088 +QC 1.94 Our R&D facilities are available for
Conde  ag 138 |eows owe e

general consultancy to OEMs: further
BD515 npmy 2A/45v 27p details on application. Standard project

MPX LINEAR {ICS BD516 pnp 30p estimation fee, including project evalue-
MC131 dP +LED 220 BD609 npn, 10A/90v 70p tLovn comment data is £15.00 payable in

- advance.
CA3090AQ +LED 3.75 (8D610 pnpl _ 102p R J

Free price list with an SAE, catalogue of modules and parts
40p., including postage and VAT

General Terms: CWO please, official bodies and companies
please note min. invoice £7.50. PP for CWOQ orders 22p per
order. (UK and Eire). Overseas customers please include suffi-
cient for postage. VAT is not included, and must be added

ambit international
25 high street, brentwood,

tel: (0277) 216029

essex. cm14 4rh.

tix: 995194

at 25%, In stock orders despatched within 48 hours.

VALVE BARGAINS

Any 5 64p, 10 99p, 50 £4.
Your choice from the
following list: ECHS84,
ECC82, ECL80, EF80,
EF183, EFi84, PC86, PC88,
PCF80, PCF802, PCL82,
PCL84, PCL85, PCL805,
PCL86, PFL200, PL36,
PL504, PY33, PY8I, PY800,
PY88, EH90, 30FLI, 30FL2,
30PLl4. 6F28

Colour Valves 25p each
PL508  PL509, PYS500/A

Press 4 Button Tran-
sistor UHF Tuners £2-50

AERIAL BOOSTERS

We make three types of
Aerial Boosters all. for
set top fitting, with Co-ax
Plugs and Sockets.
Bll~For Stereo and
Standard VHF Radio
Bi2—For the older VHF
Television, please
state BBCl and ITV
Channels.
B45—For mon. or colour

this covers the. com-"

plete UHF band.
All Boosters are com-
plete with Battery and
take only minutes to fit.

Price £3-90 each

All the Components below were originally made for I
Phillips Equipment
We offer them at unrepeatable prices

TOKO COILS
85 FNS 4399 P.O.
85 HNS 20030 P.O.

Potentiometers

Double and Single and Slides some
with switches mixed

at 10 for £1 + 25% VAT

85 FCS 4402 SEJ
L 5662 P.O.

L 5663 S.W.S.
YRCS 3A 184 HM

Capacitors and Resistors
Mixed Values app. 50% each
at 500 for £2-50 + 25% VAT

YRES 3A 185 AM
YRES 30855 PRO
YRES 30856 SN
YHCS 30862 N

Push Button Switches

Doubles, Singles, Fours and Sixes
5p ea., 10p ea., 15p ea., 20p ea. +
25% VAT + p.p.

154 TES 7A 5075 AO
154 TES 7A 5076 N
154 TES 7A 5074 ABM
KACS 8440 SZ

YXRS 30850 N

RXOS 6A 5076 EK
YMO SZA 117N
TKACS 8448 PJQ

Car Radio Push Button Sets
at 40p ea.
Min. ord. £1 + 25p p.p. + 25p VAT.

BARGAIN PACKS

All Components in the Bargain Packs are unused

and marked.

Pack I-~Polyester (C280) Axial Leads Capacitors—
250V/W & 400V/W, very good mixed selection from
0-0F UF to 2-2 UF. Price 100 £1-25, 1000 £10-00 (our
choice).

Pack 2-— Resistor Packs. Good mixed selection of

Resistors from 33 ohm to above Im-ohms, £ watt to 2

Knobs to suit Potentiometers and
switches 2p ea. + 8% VAT
No P.P. if ordered with above,

Trimmers 3p each
Pre Set Skeleton 3p each

yact, Price 100/80p, 1000/£6-50. L 5687 N Min. order 50p -+ 25p p.p. +25% VAT
Small Plastic Boxes (white) made out of high impact

plastic with flick on lids.. deal for most projects. All M 1:,023 AC2 . I'NUTS, BOLTS, SCREWS and
three types one price. Pricess I15p each. Ten £1-10 85 4397 P.C. WASHERS

Size (approx.): Type 1—3%ins x 28ins x lin deep. Type 2— All above at 20 for £1 | Mixed 1lb Pack at 50p + 30p p.p.
3ins x 2%ins x 2ins deep. Type 3—3Lins x 3%ins x l3ins + 25% VAT 8% VAT .

deep.
Prices include V.LA.T. P. & P. under £1/15p, £1 to £3/20p.

K.K.S. TRADING CO.| TERMS CASH WITH

. A ORDER
above £3/30p. Overseas at cost. Money back guarantee on DEPT. R.C.

all orders. i ° y back g 38 OAKDENE Please Note Only Limited
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., CHESHUNT Amount,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. HERTS Regret Mail Order Only.
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rescent Quality

omponents

BARGAIN CAPACITOR 2, OOOMFD at 50v. DC wkg.
x

Size — 27 13~ dmmeter Tag ended. All new and
unused. Qur price §5p, + 25%- 2
BARGAIR PROJECT BOX JBI1D STEREQ

A plastic box with mouided JUNCTION BOX
extrusion rails for PC or The most popular

Chassis panels with metal .
front plate fitted with four § Stereo junction box.
uAcre;Es Sll supgie(il). 0 Facility for two pairs

n ideal box give a smal
project a professional finish, ot headphones and
SIZE- (nterna) &lmm x | tWo speakers, 3 posi-
tion switch selects

S1lmm X 28mm.
headphones, loud-

OUR PRICE
o
40p. +8% -"'l gpeakers or both.

\ A Dbargain at £2:50
W +25%

DERCO L¥. TRANSFORMERS

IFT.11. Midget IF transformers suitable
for use with valves ‘NEOSID’ Iron dust
core tuning, complete with sereening can
78p Size—2-5m.m Square X 49m.m.
Please State:- 465K/c. 1-6M/c. or 10-7
Mjec.

IFT.13. Miniature IF transformer wound

tuning complete with screening can 70p
Bize—1lm.m square X 18m.m. 470K/c.
last IF as above.
1IPT.18. Miniature IF transformer SPEC as above but
16 Mje. 62p
IPFT.17. Miniature last IF transformer as above. . 64p
IFT.18. 465K/c or 1-6M/c. Double tuned transformer
complete with screening can. 82p 8ize—I1lm.m square X
38m.m.
TIFT.15. A 10-7M/c IF transformer, Double tuned complete
with screening can. 75p + 25% VAT Size—2lm.m bigh
x 1lm.m square.

IFT.04.

DENCO TRANSISTOR TUNING COILS
Coils for Transistor Superhets and
Converters suitable for chassis or BSA
base mounting.

T, COILS

BLUE: Aerial coil with base input winding
YELLOW: Interstage R.F. coil with cplgs
RED: Oscillator coil for 466Kc/s 1.F,
WHITE: Oscillator coil for 1- GMcIs 1.F.

RANGE 1T I
Mofs 0-15-0-4 | 0-516-1-545 .
METRES 2000-750 580-104
RANGE | 47 4T} 641

Mofs 16753 516 | 10-5-31'6
METRES | 186-57 60-20 28-9-5

on ferrite pot core with adjustable core °

.8” x 5” 8 ohm Perman’t Magnet 51-60

ARTEX SOLDEBING IROMS AND SPARES
X25 25 watt = £2-4i
X25 Spare Element = g1-20
X925 Spare Bits No. 50, 51, 52 = 44p each
C240/2 15 watt = £3-45
C240/2 Spare Element = 21-10
C240{2 Spare Bits No. 2, 3, 6 = 32p each
8T3. Soldering Iron Stand Suitable for all models = £1-10

& 8% VAT
LOW PRICE TRANSISTORS
BF303B = 159 TIP42A = 75p
AC142K = 25p 0C75 = 22p
BC149B = 16p AAI20 = €p
4 95% VAT

POWER SUPPLY mm's +8%

PP1 switched 3, 4%, 6, 74, 9 and

12 volis at 500 mja, with onjoft

switch and pilot light. Size: 130mm

X 55mm X 76mm.

ONLY £4-00

PP2 Switched 6 — 7§ — 9 volt Battery Eliminator. Approx.
size 21”7 x 21”7 X 33”. Ideal for cassette recorders £3-25

PP3 Car converter. From 12v Pos. or Neg. to = 6 - 7} -9 2 Pole 4 Way
volt. Euy to fit and transistor reguiated 2390 gPole :g&y .
Pole By

VEROBOAED +5% 15 AT 4Pole 8 Way $7peach 8%
2} X 3! 38p 28p 18p SCOOP PURCHASE

2% x 4lp Alp 20p MW—_LW-—FM STEREQO TUNER
31 x 3! 41p 41p We supply a MW—LW--FM-—Stereo Tuner fully wired

3% x 47p 49p 34p and aligned on a 6”7 x 4” x 1}” printed board, plus the
17 x 2i 1-24p 93p eop Ferrite Aerial and switch whick you connect following
17 x 3% 1-88p 1-82p 97 our complete instructions.
17 x 5 2-16p 1-37p Now you only need a 9-12 volt D.C. supply and you can
Pin insertion tool 8lp feed this tuner into any Stereo Amplifler.
Bpot face cutter S FANTASTIC VALUE AT 2700 + ss% VAT
Pkt 36 pins (state -1 or -15) 80p FTRIATURE ERLATE
LQ'UDSPEAKEBB +26% Brand new range of EXTBACTION TOOL
2378 ol 80p | LOW British ~ made  Relays. Sayes dgmuge fo
27 40 ohm 60p | VOLTAGE Size 13 x 17 x ¥”. All Valuable It
23" 80 ohm STEREO two changeovers with | ONLY 40p + 8% VAT
5" 8 ohm ceramic #1-85 | AMPLIFIER 250v  1-5A and
6}” 8 ohm dual cone jc #2-50

CLEAR PLASTIC PANEL METERS

Bize 59mm x 46mm X 35mm these mefers require &

38mmw hole for mounting.

=0 t0 50 micro amp Full Scale

ME7 =0 to 100 micro amp Full Bcale

ME8 =0 to 500 micro amp Full 8cale

ME9 =0 to 1 m/a Full Bcaie o
=0 to 5 mfa Full Scale

=0 to 10 mfa Full Secale

=0 to 50 m/a Full Beale

=0 to 100 ta/a Fuill Bcale

=0 to 500 m/a Full Scale

=0 to 1 amp Fuil Scale

=0 to 50 volts

=0 to 300 volis

. Full Seale

UUR PRICE 83°90
+8%

8 17

Stereo Ampli-
fler with Vol'e,
Base, Balance
and Tone Controls. Approx. 3 watls into 8 ohm per
channel needs a 9/12 volt DC supply and is complete
on a 2}’ x 7§ P/C board.

Ideal for domestic record players, eic. A Bargain at
25 + 26% VAT.

10” 8 ohm dual cone ceramic 43-78

IO-XIWH 8 OHM DUAL CONE
ufactured by “ELAC” to &
. very high standard these loud-
speakers are a real bargain
SPEC:—8ize =10"” Dual Cone.
Power=10 Watts
Frequency=40-12000Hz
+25% Om- Price = #£3-75p each

IAIIS  KEYNECTOR o
Equipment t‘;l the mim supply in

PRICE: BLUE: Range 1 —80p; Ranges 2-5 — M4p
YELLOW: Range 1 — 88p; Ranges 2-5 - 7lp
RED: Ranges 1-5 - T4p
WHITE: Ranges 1-5- 74p

Clock Chip +8%

CT7001 MOS/LSI Digital Clock/Calendar
Chip Plus full Circuits and lnformatxon
leaflet

+ 25% VAT

Circuits and Information Sheet 25p
Lit 704 Led Display for above £1-10
Or 4 for £4-20

POTENTIOMETERS All types 17 and less diameter
Bingles Dual
8K

Log or 5K
10K  Lin Less 10K
28K Bwitch 2K Less
BOK 17p each S0K  Switch
100K 100K B3p each
230K Double 260K +25%
500K Pole BOOK.
M Bwitch 1M
2M  37p each 2M

MAINS TRANSFORMERS
Open Type Double Wound Continuously Rated, two
hole Axing clamp with colour coded Aying leads, varnish

impregnated. Approx. size: 13 x 13* x 1§ high
Fixing centres: 28/s;".

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/a All

TRS 9-0-9 v 100 m/a 240 Volt

TR4 8-0-6 v 100 m/a Primary

TRS 8-0-3 v 100 m/a
Our Price £1-23 each +8%

for bench garage

ete. Mulf
can be mde (moax. lond 13A tused).
SSa6LE%

8%

Metal project boxes give your work & professional finish

L w
AB7 21 $3 it b5ép
ABS 4 4 1 88p
AB9 4 2% % 84p
AB10 4 53 13 3y
AB11 4 24 2 54p
AB12 3 2 1 45
AB1S [ ] 4 2 9y,
ABI4 T 5 2% 84y
AB1S 8 L] 3 9
ABl16 10 7 3 21-35
ABI7 16 4% - 3 £1-028
AB18 12 5 3 4120
AB19 12 8 S 21-5

ABS PLASTIC BOXES +6%

Handy boxes for construction projects. Moulded extrusion
rails for P.C. or chassis panels. Fitted with 1mm front
panels.

1008 = 105mm X 78Smm X 45mm = 85p

1006 = 150mm X 75mm x 47mm = 72p

1007 = 184mm X 124mm X 80mm =

= £1-28

1021 = 106mm X 74mm X 45mm (sloping front) = b8p
TELESCOPIC AERIAL

Nine section fully swivelling telescopic aeriai with 4BA
single bolt fixing or two hole fixing bracket.

Fully extended=43" Fully closed = 77

Our Price 50p + P/P + VAT @ 25%
LOW NOISE LOW PRICE CASSETTES +8%

Good quslity tape in well made screw type cassettes.
Presented in single plastic casea.

C60=381p C90—=42p €120 = 58p

109, Discount on ten or more cassettes of one type

for ftting on | TWO WAY STEREQ

*Im Veroboard. ADAPTOR

Type Volts Cur- Ohms
Te!

nt
17MJA 700

Stereo jack plug to two
stereo line sockets complete

27JA 12v with 110 mm of cable.
21/A 12v  28M/A 430 For plugging two stereo
12/A 6v  33M/A 185 invuts into one. A Bargain
All £1-80 each — at 85p. + 26%

CABLE LESS SOLDERING IRON  WAHL.“ISO--TIP"

+ Complietely Portable

Y Heats in & seconds

+ Bolders up to 150 joints or more per charge

% Recharges automatically in its own stand

Y No AC leakage or d current to d
components

“ Heats to 700 deg. F

v Fine Tip for delicate and general purpose soldering
Y Only 8” long and weighs just 6 oz:

OUR PBICE l% 176 +8% (spare bitl are available)

FERRIC CHLORIDE
Anhydmus ferric chloride in double sealed One pound
poly
Our Price 850 + P/P + VAT @8% perlb.
8 KILOWATTS PSYCHEDELIC
LIGHET CONTROL UNIT
Three Channel Bass.
Middle, Treble. Each
channel has its own
sensitivity control. Just
connect the input of this
unit to the loudspeaker
terminals of an amplifier,
and connect three 250V
up to 1000W lamps to the output terminals of the unit,
and you produce a fascinating sound-light display. (Al

e £18-50 i wso e v, + 8%

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargain.
approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£120 +8%

P.C, ETCHING EIT
This kit contains all that the constructor Will need to
etch the circuits of his own design
Contenta= Plastic etching dish.

Sample copper clad board.

YLaminate Cutter.

1 Ib Ferric Chloride.

Large Plastic Spoon.

Etch Resist Pen.

_Fuil Etchiog Instmctions.
Complete and Big Kit Value at £3-75p +8%

VAT-—Al prices are excluding
VAT. Please add to each item
the VAT rate indicated.

CRESCENT RADIO LTD.r.w.

Al mail to No. 1 ST. MICHAELS TERRACE
WOOD GREEN, LONDON N22 48J.

Phone: 01-388 4474

U.K. POSTAGE 50p
UNLESS OTHERWISE
STATED

Callers Welcome at 15 Mayes Road & 13 South Mall, Edmonton N9.
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www americanradiohistorvy com

997


www.americanradiohistory.com

'AERIALS — are — AERIALS

e PARTRIDGE VFA
wou rigoror WORLD RECORD!

DISCOVER WHAT YOUR EQUIPMENT CAN REALLY DO!!

SYSTEM ‘A’ for Communications Revrs. £32-96; SYSTEM *J’ for TXs/TXVRs
£41-03; SYSTEM ‘RC’ for Poor and impossible locations; TV interference, etc.

Please write for details enclosing 8ip stamp stating your problem

(Each SYSTEM consists of the elegant gold stove enamelled 7 6” VFA and a matching finish JOYMATCH A.T.U.
despatched direct by parcel post—our risk). (All prices delivered-—our risk).

COMMUNICATIONS HEADPHONES 8 OHMS £4-92; R.F. Field Strength meter (Jap) £2:13 OR59DS-DE, replacement valves
incl. OA2 £6-23; A.G.T.U. Art. earth 72p plus radials 75p each. Prices subject to alteration without notice.

COMPLETE RADIO STATION FOR

- ANY LOCATION. Comprising: Trlo QR686
PARI Rl DGE SUPER PAGKAGE Gen, Cov. RX, Headphones VFA., System £206'93
‘A’, all connecting cables, del. (our risk) )

(A CASH SAVING OF £14:05))

Send stamp for details and expert advice.

R TRIDG, ‘Phone 0843 62535

BOX 5 ROAUSTAIRS UENT ENEL or 62838 -

ma,
LECTRONICES] o™ cvra

NEW 1976 OFFER LIMITED OFFER
IN4148 SWITCHING DIODES
10 For 30p 50 for £1-25 BC107 — BC108 — BC109 9p each
100 For £1-50 1000 for £10 100 for £7-50

POPULAR BRANDED TRANSISTORS

BC147 — BC148 — BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
8p each. 100 for £6-50. Type numbers may be mixed for quantity discount.

ASSORTED RESISTORS CARBON AND CARBON FILM TYPES  WATT to 3 WATTS (25 DIFFERENT VALUES)

PLESSEY/T.C.C. CAPACITORS WIRE-ENDED -02/300V, -02/350V, -03/350V, -05/350V, -25/250V. 100 OF ANY VALUE
£2-00 OR 100 OF YOUR OWN CHOICE. :
PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 25% AS APPROPRIATE

8 PIN DIL 741’s NEW LOW PRICES
14- 25p 10+ 22p 25+ 20p 100~ 18p

1 Amp diodes [N4001.1N4002 IN4003 4p each 30 for £1
, IN4004 1N4005 IN4006 6p each 30 for £1-50

ZENER DIODES BZY88 400 MW 3-3V to 33 VOLTS 7p each 100 for £6-00

MULLARD FERRITE CORES LAS3 100 to 500 kHz S4p
LAS5 30 to 100 kHz 81p, LA7 L 10kHz 81p
- LA13 for W.W, OSCILLOSCOPE £1-50

300 for only £1:50
WIRE-ENDED GLASS NEONS 20 FOR £1 i

MAIL ORDER ONLY.
XEROZA RADIO
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON
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On a cold dark winter's evening, with the
rain lashing down and the wind howling
around, there's nothing 1 like better than to
curl up in front of a fire, with tea and toasted
scones at my side . ... and my catalogue
on my lap. | then start choosing the bits and
pieces for my next project. Home Radio
Components had sent me one of their
special order packs, so | had six order
forms and six pre-paid addressed envelopes
to simplify my job. I've now gone even one
better. When I've written. out my order, |
pick up the phone and order direct. This was
another thoughtfui idea of Home Radio.
They’ve made it easy for anyone to open a
Credit Account without the delay and
formality of references and all that fiddle
faddle. Once you have an account, you can
order anything, any time during the 24
hours! Just think what a boon that is, if
you run out of wire or solder late at night.

How ABOUT YOUZ

| expect by now you're itching to know how to get in on this.
It's really quite easy; but for a start you need the fabulous
Home Radio Components Catalogue. It costs 85 pence, plus
45p post and packing; but with the catalogue you get 14
vouchers, each worth 5 pence when used as directed, so vou
can recover 70 pence of your investment. Why hesitate any
longer? Post off the coupon below today, with your cheque or
PO for £1-30, and join the merry band of Armchair Shoppers!

———_———_—_——-,

Please write your Name and Address in block capitals

|k
Today’s finest Components |
Catalogue 83 plus 45p Fiekike , |
. ) TR E T T R R R LR ) - r

POST THIS GOUPON [ T — | ;
with;héqueorPO for £1-30 | Home RADIO (Components) LTD., Dept. PW, (Regn. No. _l

234-240 London Road, Mitcham, Surrey CR4 3HD London 912966)
NN DMEEN OGNS IS TN NN S -— - - TR .S s

The price of £1-30 applies only to customers in the U.K. and
to BFPO Addresses.

HOME RADIO (Components) LTD  Dept. PW, 234-240 London Road, Mitcham,CR4 3HD. Phone 01-648 8422
Practical Wireless, March 1976 ‘ 999

www americanradiohistorvy com


www.americanradiohistory.com

Everest Instruments Ltd,

34, Shakespeare St., Nottingham.
. - Tel. (0602) 45466

2" prices quated include p. & p., & VAT, min, order

1:50, CWQ only.
Transformers -
All 240v 50hz primaries
Volts Amps £ p
63 15 1-33
83 3-0 29
80 10 183
12-0 05 183
12-0 1-5 200
12-0 3-0 3-02
6-0-6 05 1-96
$-0-8 05 1-98
9-0-9 10 2-23
10-0-10 2-¢ 3-00
12-0412 i-0 223
12-0-412 2-0 313
12-0-12 3-0 4-32
15-0-15 10 2-88
15-0-15 2-0 3-78
18-0-18 20 4-32
20-0-20 10 3:03
20-0-20 20 432

-0-30 1-0 432
0-10-12-14- )

16-18 40 458
0-12-15-20- /

24-30 2 A-45

5-20-30-

40-50 20 654

Smh 1 amp chokes 0-25
20mh 2 amp chokes 0-35
240v a.c, solenoid  0-30
Dual reed relay 35 ohm
coil 2 reeds N.Q. 0-50
Buik tape eraser 353
15-8-3 ohm 12 want
matching 1M
Translstor driver
HE ) 0-27

1Ba'wa sheet
aluminium  0-45 s
Cut in muitiples of G”

12 x 18,

X Clrcull etchant 250m| 0-55
1 Ih ferric chloride  &-50
Etch resist pens 00

- Semiconductors
Diodes
1N1181 80piv 30amp 0-40
BB113 LW/MW/SW triple
varicap LY 4
4001

1
1N4002 I
IN4003 8:0
IN4004 'z
IN4006 p
IN40OT
QA70
QAS81 1tp
QA0
OAg1 6p
QA202 Hp
BA154 D
BA156 : 13p
INg14 4p
IN4148" 4p
400mw zeners

3v to 33v 10p

i.e. 816 8 x 12,12 x 12,
7

Silicone bridge
rectifiers
2a 50v rms
2a 100v rms
Thyristors
1a 100v plv
1a 400v plv
3a 400v piv
Triacs

2a 400v piv
6a 400v plv
10a 400v plv
Diac¢

Linear 1. C’

555 timer
;‘ series T.T.L.

oy
1129 5v reguiator

7 segment Jed
numeral display,
common anode
14 pin DiL

?.l.l.. sockets

40p
41p

25p
In
4p

free data sheets supplied
on request with orders for
.C.s, Li29 or numeral

dls lay.

5WR10 swe bridge
singlemater

SWR50 swr bridge

& power twin meteh

{luminated 150La

edge meter

2-50

Electrolytics. Tubuiar with axial leads except where
stated.

Mid. Volis
47 4
330 4
68 63
470 T 83
1000 6
25 10
47 10
220 10
330 10
18 16
3z 16
08 .18
220 16
220 16
330 18
1000 16
10 25
22 25
4 25
100 28
150 25
200 25
1250 25
5000 25
1000+ 1000 30
2300 30
68 40
16 40
100 40
1000 50
1 (5]
47 [
10 63
32 83
800
4700 63

Pence

-
By RN N

ShvouuNo N

o

single end can
single end can
single end can
singie énd can

SRR oy~

o
ST ENT TR RN

singie end can
140 singie end can

o
o

single end can

single end p/c fitting

single end p/c fitting

FULL SPEC. LED'S

Packs of G.~Ine clipe & data
R 14

1287 lens - 16" lens -2” Jens
RED 2076 £0-75 2075
GREEN £1-20 £1-20 £1-20

YELLOW 8120 £1-20 £1-20
ORANGE £1'26 £1-20

ECONOMY QUALITY LED’s
MIXED BAGS ALL COLOURS OF ALL SIZES—
IDEAL FOR FKPERIMENTB
50—£5
100—£0

FULL SPEC LED
SEVEN SEGMENT DISPLAYS

03" COMMON ANODE

L.H. DECIMAL

RED, GREEN, YELLOW 1
£1-85 ea inc data =

ECONOMY QUALITY
98" COMMON ANODE—L.H. Dec. RED 73p ea.

PLASTIC BOXES-—

COLOUR GREY

ABS—Ribbed inside on $nun cenires for 1-5mm
PCB. Bruss Corner inserte for securing top with
Smm screws. 62mm x 112mm x 31mm 1.9 52p ea;:
10+ 48p; 120mm x65mm x40mm 1.9 §6p ea;
104 62p ea; 150mm X 80mm % 50mm 1.9 75p es;
104+ 71p ea.

POL!STYRENE—PLAIN INSIDE—TOP SECURED
BY SELF. TAPPING SCREWS
6Imm x 112mm x 3lmm 1-9 85p ea, 10+ 32p ea,
SPECIAL OFFER
SAMPLE PACK—4 BOXES—1 ea size
P, & P. 25p per £1—minimum 25p.

2210

NEON INDICATORS

150mm lead out wires
TYPES AA

Fit 8mm hole and include spire clip for fixing

RED, AMBER., CLEAR, OPAL -
GRBEN : ’ -
TYFE MP

Fits 6-4mm hole—nut fixing

RED, AMBER, CLEAR, OPAL 209 ea

LAMPHOLDER DH

Takes either LES (with adaptor provided) or
MIDGET FLANGE BULBS8.

Fits 18mun hole—nut fixing

RED, BLUE, GREEN, AMBER, CLEAR, OPAL,
ORANGE 25pea {bulbs not provided)

QUOTATIONS FOR LARGER QUANTITIES ON
REQUEST. ALL PRICES INCLUDE VAT AT 8%

Unless otherwise stated please add 20p p. & p.on
orders under £10. TERMS—CW

MIGHAEL WILLIAMS
ELECTRON!CS

47 Vicarage Avenue,
Cheadle Hulme, Cheshire SK8 7JP

GIRD MO, 331 88, Ao
Barelaycard sceapd
:|n L TI:|IH1I ot sl

g
Export ﬂrum’ -u1q Irjas welcpme

Ofic o
Educationat & Go rtlnm-:r.d
Elapariments
ALL FRICES |JNCLUDE WAT
ANDPFEPF

SHOP HOURS—9-12.30, 1.30-5 pm § DAYS

66 Pages—3000 Items Fully lllustrated
#20p Credit Vouchers % All New Stock
* Satisfaction
Guarantee
% Discounts

*New Price
plus top i
postage

Hardware - Audlo
Accessories ~ Solder
Connectors « Veroboard
Transformers - Screws -
Knobs - Calculators -
Audio - Modules - Audio
Leads - Batteries - Heatsinks
- S Dec Storage Units etc. etc

SSPE?.;AlL R.ESISdTOR‘lleSk(CA)RBON FiLM

rices include pos ackin

/E) % A %p KITp10 of each E12 value,
ohms—IM. n total of 570 £8-29

25212;WI.W or IW/TW KIT: 250f each E12value,

22 ohms—iM. a total of 1425 £12-64 net

= e e el
B. H. COMPONENT FACTORS LTD.

SPECIAL CAPACITOR KITS
€280 Kit—PC Mounting polyester 250V. 5§ of each
value'. 0:01, 0022, 0-047, 0-1, 0-22uF, 2 of 047,

uf, £1:98
6296 Kit—Tubular polyester. 400V. 5 of each
Elue.o 01, 0022, 0:047, 01, 0'224F. 2 of 0-47uF,

Ceramic Kit—square plaque. 50V, 5 of each value,
%z‘" F 1 . 100, 220; 330, 470, 1000I3F. 2200, 4700pF,
u

B
250V Paper Kli—Tubular metal case. 3 of each
value: 0-05,0-1, 0:26, 0-5, TuF £1-41 n,
500V Paper Klt—TubuIar metal case. 3 of each
value: 0-025, 0:05, 01, 0:025, 0-54F, £1-41 net
1000V Paper Kit—Tubular metal case 3 of each
value: 0-01, 0-025, 0-05, 0-14F, £1-63 net

R Y i
MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000/ Volt. [t
Vvdc—0-5—1000V in 7 ranges %
Vac—2-5—1000V in 6 ranges i )
1dc—0-05—500mA In 5 ranges
Resistance—5Q—iM Q In 4
ranges.
Accuracx—-s/ of F.8, D.
OSCILLATOR—1 KHz and
465KHz (A, M) at approx. 1 Volt
Size—160 x 97 x 40mm.
Supplied complete wlth carrylng
case, test feads and b

PRICE £8-64 net P. & P SP

MULYIMETER U4324
34 Ranges, quh sensitivity.

1ac—0-3—3A In 5 ranges.
Resistance—25Q—8MQ in 5 ranges
Accuracy-—dc and R—23% F.S.D.
ac and db-4 ofFSD
Slze——161 X 98 x 63mm

With st
test |eads, spare diode and battery
PRICE £1° 64 net P. & P. 7

U4324

MULTIMETER U4341

27 Ranges plus Transistor Tester.
16,7000 /Volt,

Vdc—-0-3--800V in 8 ranges.
Vac—1-5—T150V in 6 ranges.
1dc—-0-06--600m A in 5 ranges.
1ac—0+3—300mA In 4 ranges.
Resistance—2KQ—2m 0 In

4 ranges. Accuracy—dc—2:%
ac—4% of F.S.0.
hfe—10—350 in 2 ranges.
Size—115 x 215 x 90mm.
Complete with metal carrying
case, test leads, and battery.
PRICE £11-88 net P. & P. 75p.

.9
<@

U434t
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(P.W.) LEIGHTON ELECTRONICS CENTRE.
56 NORTH STREET, LEAGHTON BUZZARD,
LU73§EG Tel: Lelghton Buzzard 2316 (Std. Code
0525,
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i R TP S R e SN
TRIMMERS air spaced ceramic 20pf 10 for 80p.
TRIMMERS miniature 3/10pf 10mm dia 5 for 50p. ENGINEERS
FEEDTHROUGH CONDS 1000pf/500v solder in
type 10 for 50p. ERIE Feedthrough filtercons solder
in type 1750pf/250v high spec filters 10 for £1. I
HEADPHONE LEAD with high to low res matching
trans 5ft fitted standard jack £1-30. EARPIECE
single unit 20 ohm with ext cord £1. INSULATORS
small stand off ceramic 6ba stud, solder . tag
approx 11mm high 10 for 50p. NUT & BOLT ,
ack approx 300 2 to 8Ba inc washers, solder tags
2tc £1-30. MINIATURE COILS with scr cans & YOURSELF FOR A

slugs 5mm dia formers 10 for 50p. MINIATURE RF
coupling trans as two windings one with ct wound on BETTE“ JnB WITH Mnn! an!
two ferrites 20 for 50p. R.F. chokes miniature wire

 shows how! .

wires plus one screened pair & one single scr approx.
5/8th 18ft long £1-40. CRYSTALS FT243 type range
5-6 to 8:6Mc/s in 25Kc steps 5 different for £1-40.
Also min wire ended type in range 13 to 19Mc/s ex

MUNICATIONS Heating, Ventilating Managements
Colour TV & Air Conditionive  Accts.

Servicing Architectural
C. & G. Telecoms. Draughtsmanship DRAUGHTS-

O

[ 3 =
end.s 10 for 50p. SPEAKER UNITS .sma" horn Do you want promotion, a better This easy to follow GUIDE TO
speaker for use °n£m°t0|'cys‘;l(§r: l(i)hm ‘ﬁ'éh gxot"{k ; iob, highe]r1 pay? “l\ll;ew tt)ppor; ESESESS s&g}lld be Sr:ag l:_y eﬁr‘y
cable size 5x3” £2-50. DIB D tunities” shows YVou how to ge itious engineer. Send for 1§
12” closed 36” open 6 core black 2 for £1. REMOTE e o o e Mo oblgation. nepedy i il on
Tx/Rx crystal chan sel provision for 6 Tx & 6 Rx to buy and you can pay as you  you. It could be the best thing you
crystals Hc6/u type plus 6x BC108, 6x trimm swt fearn. EveRldid,
diodes etc £1-60. SWITCH min rotary 2p 5w 3 x1”
shaft 2 for 60p, HANDSETS with press to tatk swt CHOOSE A BRAND NEW FUTURE HERE
low res earpiece & dynamic mike 4ft ext cable with
piug £1-50. Also handset with press button & high }4 - T-,:UT:::T'T““C?‘,]PO“ :- -
res 4K mic £1.50 UHF. heac unit with LF. unit 4. ok Bost to address below,
crystal osc, 450/470Mc/s O/P at 10-7 Mc/s two items . . . e I
all transistor with circ £4-70. CRYSTAL FILTERS  ELECTRICAL &  Radio, Sorvicing & Beimtiotee [
all 10-7 MC/S min type 30kc b.w. £1-30. 15 Kc b.w. & Practical Radio & Radio Amateur’s . l
12 Kc b.w. £1:60. COAX CABLE type UR57 heavy . Electronics Exam. MECHANICAL
duty type 75 ohm approx 3/8th suitable 18/62 sets etc (with KIT) O :
20 mts for £3. L.F. TRANS.miniature type 455Kc Electronic AUTO & AERO AMS.E. (Mech)[J
adjustable size 14x14 x18mm 3 for 65p. INTER~- | Engineering . General Mech.
GRATED CIRCS three types CA3014 1.F. amp & Certificate 0 Motor Mechanics [ Eng. -0 l
disc wide band, ULN2111A wide band amp with General Elect, Eng. {7 & G: Motor V. - Inst. Engineers &
I product det, TAA300 audio amp 1 watt O/P into Certificate echanics Technicians [ I
3 ohm one of each with data sheets £1-50. V.H.F. C. & G. Elect. S:;ﬁf:érf:‘g‘w ;) Maintenance
Tx osc, multiplier drive ass all on one board 6 x 41" Installations AMLMI = Engineering O
gives 500 Mill/W drive O/P in 70/90Mc/s range, as int Elect. Install. & et Welding O I
phase mod, uses Hc6/u crystals, 2N3866 in final Work ) 'gg;r%eé‘:rt{;‘“"“ O I
stage, some gen £3. JACK PLUGS. min 2:5mm 5 S
+for 50p. H.F. Trans 75 to 600 ohm 1 to 20Mc/s 70 watts |} Gl Soeet. ) MAAJLMI Dip. MOnCEMENT &
fully enclosed £3-40. HEAD & MIKE sets for use Computer l
with 19 set low res moving coil mike & headset, hand RADIO & CONSTRUC- Programming  [J
mike £3. CABLE multi core with 27 x 1 amp, 4 x 3 amp R ECoM. TIONAL T, R £ I
equip 10 for £1-50. METER CONT No. 1 with mains Technician’s Cert, (] & Design EVANSHIESS I
P.U. & carrying case meter ind -1 to 10 Mill/Rongt @ @ e L.1.O.B. [ DESIGN
tested with circ etc £8-50. SIGNAL GENERATOR | TV & Electronics _ Carpentry & gg;;r;gsmhi o
Triplet 1632 range 100Kc to 120Mc/s in 10 bands, with Mech. Cert. O Joinery i g B
‘xtal check, int mod, o/p meter etc for 115v 50c/s Radio & TV Plumbing AM.LED. DI
supplied with circ, inst book tested S/Hand £29-16. , Engineering T"'Ch“°‘°gy‘ . O Electrical
IND UNIT APN-9 as 3BP1 CRT, 34x octal valves, Course 0 General Building {1

Draughtsmanship (] l
100Kc xtal, in neat case 20 x 12 x 8" with CRT mag-
nifier, {/P 115v 400c/s S/Hand with circ. £13-50.
CALIBRATOR Unit general purpose with O/Ps at
100K, 1 & 10Mc/s harmonics to 25th, use 3 separate
crystals, int mixing, for use on 240v mains with
handbook, S/Hand tested fuller spec on request £19.
TAPE HEADS 8 track for 1” tape low imp £1-20. I

PO N GoCoEo
Nos)j —58 ‘0’ & ‘A’ Level Subjects

—over 10,000 Group Passes!

RX UNIT crystal controlled 70/80Mc/s dual conver-
sion 10-7 & 2Mc/s |.Fs ofp for speaker, 2 RF stages,
supplied with 2nd osc crystal & circ S/Hand £3-75.

Aldermaston College

D{ep_t. TPW {5, Rgading RG7 4PF.

also at our London Advisor.y Office, 4 Fore Street Avenue,
Moorgate, London EC2Y S5ET. Tel. 628 2721. .

Above prices inc carr/postage & V.A.T.
all goods are new unless stated S/Hand.
SAE for list or enquiry. Shop open
Tues to Sat.

NAME (Block Capitals)
ADDRESS -vorvpieeararoronsemsnaniaess

- i
A. H. SUPPLIES
122 HANDSWORTH RD., SHEFFIELD S9 4AE Accredited by C.A.C.C. Member of A.B:C.C.
e li2) HOME OF BRITISH INSTITUTE UF ENGINEERING TECHNOLOGY
Practical Wireless, March 1976 1001
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Receivers and Components

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

TRANSISTORS | DIODES & RECT | BRIDGE RECT.
AF125 0-20 [ IN914 0-04| 1A 100v W010-20
ASY29 0-25 | IN4148 0-04 | 1A 200v W020-22
BC107/8/s  0-09 | IN4001/2  0-08| 1A 600v W06 0-30
BC108C 0-11 | IN4003/4/5 0-08|25A 200v  22-00
BC441 0-20 | IN4006/7  0-08| ZENERS

BO461 0-25 | IN5401 0-11 | BZY88c 3-3-
BCY70/71/720-13 | 0A91 005 33v5% 009
BFX86/7/8 0-20 1 watt 6-8-
BFY50 0-18)3015F 1001 200v5% 018
BFY51/52 012§ DL747 245]L.E.D.

IN2646 0-301TBABOO  0-90}209-RED 017
2N29926G  0-08]555 Timer 0-50]LED CLIP 0-02
2N30563 014 OP. AMP. IC's
2N3055 0-88 D 1L, SOCKETS |709C TO%9 0-3
0028 0-46° & Bir 012{709C D.LL. 0-80
0035 03514 Pia 0-12{741C TO99 0-86
0C26 045! 1E Fin 014/741C D.IL. 0-38
0C36 0-36 7%30 g;i g-gg
TIP31A 0-80 747C D.LL. 0
Tipsza___0-85]ADD17% V.A-T{745c DIL. 038

KEW CAP-PAC 1 NEW
CONTENTS:—AL ELECTRBOLYTIC CAPACITORS
10mf 16V 6 pes

2%mf 16V 3 pes Value £1-65
47mt 16V 3 pes .
100mt 16V * 6 pes Now £ l .00 (ine. VAT)

25mf 25V 3 pes

C.W.0O. PLUS P.P. 15p TO
BETA DEVICES,
4, Highbridge Street,
Waltham Abbey, Essex.

ENTHUSIASTS OF RADIO 1920 to
1945! For, components, valves, service
sheets & complete receivers, contact
us. Monthly newsheet available upon
receigt of S.AE. Tudor Rees, 64,
Broad St., Staple Hill, Bristol, BS16
SNL. 0272 565472.

. HIGH STABILITY

QUARTZ

CUSTOM DESIGNED OR
| PRODUCED IN A FULL
| RANGE OF INDUSTRIAL

| | AND MOBILE SPECS.

WRITE OR TELEPHONE FOR DETAILS:

TRISDENE ,
A6 CRANK ROAD, SILLINGE, WICAN, LANCS. WNS 7EZ
ENBLAND. Tel: 051.347 4263

BRAND NEW COMPONENTS BY
RETURN: _Electrolytics—16V, 25V,
50V—0-47, 1-0, 2-2,” 4-7, 10 mfds.—
5p. 22, 47751215. (50V—6p)
Zg. (50V——8§)), 20—8p. (50V—10§ ,
0—11p. (50V—16p), 1000/25V—18p.
Subminiature ead-type tantalums
—0-1/35V, 0-22/35V, 0-47/35V, 1-0/35V,
2:2/35V, 4-7/35V, 10/20V, 22/16V, 47/
6V, 100/3V.—llp. Mylar Film 100V.—
0-001, 0-002, 005, -01, 0-02.—3p.
0-04, 0-05—3l;p. Mullard tubular
golyester 400V E6 series 0-001-0-022—
Lp. 0-033-0-1—41,p. Mullard minia-
ture C333 ceramics 63V E12 series 2%,
1-8 pf.-47 pf.—3p. 56 pf.-330 gf. 1 p.
Polystyrene 63V E12 series 10 pf.-1000
pf.—3p. 1200 pf.-10,000 pf—4p. Minia-
ture Highstab. carbon film resistors
1 W EI2 series 5% 10-10MQ. (10% over
1MQ) 1-2p. Postage 10p. Prices VAT
Inclusive. The C.R. Supply Co., 127,
Chesterfield Road, Sheffield S8.

RES!STOR BARGAINS
Brand New mixed value packs of + watt 5% carbon
fiim resistors in the range 100hms—1 Meg.
No large quantities*of high values.
Pack of - 250 £2-00
500 £3-50

1,000 £5:00
THESE PRICES INCLUDE POST & PACKING
AND VAT
Electronic Digital Clocks,

43a, Chipstead Valley Road,
Coulsdon, Surrey. Tel: 01-668-8693.
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500 COMPONENTS. Resistors, capaci-
tors, diodes, transistors, pots, coils, etc.
Identified, formed leads, fall-out, and
surplus. Good value at £1-60. All inclu.
sive (UK. postal rates only). CWO
lglease to L. Penseney, PW Bankhead

arm, South Queensferry, West
Lothian.

Precision Polycarbonate Capacitors
All High Stability —exiremely Low Leskage

490V AC RANGE 83V DU RANGE

Value Dimen~ Price | Value uF +£1% £2%

(uF sions (mm) each | 0-01uF & 0-1uF ~ 66p Sp

L D 0-22uF; 0-33uF; 67p 50p

O1uF 27 127 Blp | 0-47uF 87p  50p
0-15uF 27 127 58p } O0-68uF 74p 53D
0-22uF 33 16 64p | L-ouF 82p 62p
0-25uF 33 16 67| 1-5uF 89p 7lp
0-33uF 33 16 75p | 2-2uF 86p 75p
047uF 33 19  80p | 3-3uF - £1-15 D
0-5uF 3 b 47 £1-62 £1-13

3 9 87p
0-88uF 508 18 83p ] 6-8uF

£1-06 £1-38
1-0uF 508 19 2108 | 10uF £240 $1-85
16uF 508 25-4 8121 | 15uF £3-22 £279
20uF 508 25-4 £1-44 } 29uF £4-28 £3-68

TANTALUM BEAD CAPACITORS—Value available:
0-1, 0-22, 0-33, 0-47, 0-68, 1-0, 22, ¥-3, 4-7, 6-8uF at

15V/25V or 35V; 10-0uF at 16V/20V or 25V; 22-0uF at.

6V/10V or 16V; 33-0uF at 6V or 10V; 47-04F at 3V or 6V;

100-0uF at 3V. ALL at 12p* each; 10 for £1-10%, 50 for

£5-00%, 100 for £6-06*.

TRANSISTORS V 10.s

BCI07/8/9  9p | *BC212/219L 1dp | 2N3702/4  1lp

:ggﬁ;/s/s 1op | vBO213/21SL 11p oo
»*

BCIsyiisg izp | BN | Nhsgsminer 6lp

*BCI57/6/9  12p | *BF194/ %0 | 741G 8pin DIL

*BC182/182L 11p | BFY50/1/2 20p a2p
*BC183/183L 11p | AF17S 30p | ZN414 £1-15
*BC184/184L 12p | A¥234 88p | SN76013NDEL-50

POPULAR DIODES—IN914 8p. 8 for 45p, 18 for 90p:
LN916 Bp. 6 for 48p, 14 for 80p; 1844 5p. 11 for 50p,
24 for £1-00, 1N4148 8p, 8 for £7p, 12 for 48p; 1N4001
§p; 003 6p; 003 6ip; 004 7p; 005 7ip; 006 Bp: 007 Bip
LOW PRICE ZENER DIODES-—400mW, Tol. +5% at
SmA. 8V; 8V3; 3V6; 4V7; 5V1; 5V6; 6V2; 6V8; 7VH;
8V2; 9V1; 10V; 11V; 12V; 13V; 13-5V; 15V; 16V; 18V;
20V; 22V ; 24V; 27V; 30V; 33V. All at 7p each, 5 for 83p,
10 for 65p, 50 for £3-12. SPECIAL OFFER: 100 Zeners
(may be mixed) for £6-00.

RESISTORS—High stability, low noise earbon film 59,
W at 40°C, 3W at 70°C. E12 series only—from 2:2Q
t0 2-2M Q. ALL at 1p* each, 8p* for 10 of any one value,
70p* for 100 of any one value. SPECTAL PACK: 10 of
each value 2-2 Q to 2-9M 2 (730 resistors) £6%. -
SILICON PLASTIC RECTIFIE 1-5 amp, wire-ended
DO27: 100 P.1.V. 7p (4 for 28p); 400 P.LV. 8p (4 for 30p.
BRIDGE RECTIFTERS—-2} amp: 200V 40p; 350V 48p:
600V 88p.

SUBMINIATURE VERTICAL PRESETS—0-1W only:
All at §p* each 50; 100; 220; 470; 680 ohm; iK; 2K2;
4K7; 6K8; 10K; 15K; 22K; 47K; 100K; 250K; 680K ;
1M; 2M5; 5M. o
PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF SEA/ATRMAIL.
Add 8% VAT to all items except those marked with *
which are 259
Send 8.A.E. for additional stock lists.
Wholesale price lists available to bona fide companiex.
MARCO TRADING (Dept. W3),
The Old 8chool, Edstaston, Nr. Wem, Shropshire.
Tel: Whixall 464/485 (STD 094 872)
{Proprs, Minlcost Trading Ltd.)

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only controls and tuned cir-
cuits. § volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted users.
From £11-50. SAE details. PR Gol-
ledge Electronics, Millend, ,Stone-
house, Glos.

VALVES

Radio-TV Industrial Transmitting
2200 Types. 1930 to 1975, many obsolete. List
2V?,p. 8.A.E. for quotation. Postal export service,
e wish to purchase all types of new and boxed
valves, Wholesaler's, Dealer's, efc., stocks
purchased.

COX RADIO (SUSSEX) LTD., The Parade,
East Wittering, Sussex. West Wittering 2023

TRIACS (é)lastic) 10A/400V 67p (34
64p), DIAC 19p, NES555 44p, 13X BCl48
80p*, 10XBC158 80p*, LEDs 0-2in dia,
red 20p, yellow, amber, green 25p.
300W dimmer kit £1-95. P&P 15p, add
8% VAT (*25%). TK Electronics, 106
Studley Grange Road, London W7 2LX.

SCOOP! 10mfd/12V _ 10/20p. 100/£1.
10mfd/70V 22mfd/50V 10/25p 100/£1-25,
100mfd/16V  1000mfd/6V 10/30p 100/
£1:50. 1N4002/4p. 1N4004/5p. 1N4007/6p.
IN914/4p. 1N4148/4p. BRIDGES IX/
200V 2/50p. 2A/200V 2/65p. TRAN-
SISTORS, ~ Plastic BCI07/8/9 10p.
ZTX300/500 14p. ZTX304/504 22p.
TIP3055/45p. TTP2955/64p. METAL CA.
BC107/8/9 "12p. 2N3055/73p. LED’S W/
Clips TIL209/Red 16p. Green, Orange,
Yellow, 2Ip. 1.C.’S 8[?' /741 25p. 555/
49p, P. & P./20p. AUDIO-OPTICS, 19,
Middleway, Chinnor, Oxon.

WENTWORTH RADIO

1A WENTWORTH CT.,
ALSTON ROAD,
BARNET. HERTS.
TELEPHONE No. 01-449-0409

TBAS20Q £2-20 R2010B  £1-80 IN4143 £0-05
TBAS550Q £3-00 SN76227N £0-80 2M3055 £0-41
TBAT750Q £2-15 BT106 £0-95 TiP29C £0-34
TBASSOQ £2-85 BC107/8/8 otor TIP30C £0-46

COMPONENTS, UNITS, VALVES,
SEND S.A.E. FOR LISTS.
MINIMUM ORDER 75p. P&P 5p. per ITEM'
MINIMUM 15p. PLUS 25% VAT.
ALL PRICES SUBJECT TO
FLUCTUATION.

COMPONENTS GALORE, pack of 590
assorted Radio, TV and Electronic
components, a real bargain at a real-
istic price. Send only £1-50 c.w.0. This
applies only to United Kingdom and
Ireland. Overseas prices by arrange-
ment. Caledonian Components. PO
Box 3, Glenrothes, Fife, Scotland.

BULK *BCI57 £6-00 BFY51 £10-00
BFY64 £12-50 ,

OFFERS *BC158 £6-00
1N400t £2-50 *BC159 £8-00 X20 £9-00
1N4002 £2-80 BC161 £10-00 BSYS5A
1N4003 £3-20 *BC184C £6-00
1N: £3°50 £6-00  OC81D £4:00
1N4005 £3-90 *BC208 £6 *PBC108
1N4006 £4-3¢  *BC328 £10-00 £5-00
1N4007 £4-70 *BC347 £6-50 26302 £6-00
1N4148 £2-30 *BC348 £5-00 2N3055 £28-00
BC107 £7- *BC548 £6-00 2N3442 £75-
C108 £6-50 BD131 £16:00 *2N4062 £7-50
BC109 £7- *BF152£10-00  *2N4418 £8-00
*BC118 £5-5 BF173 £14-00 2N5294 £21-00
BC11¢ £12-00 BF181 £20-00 SN7440 £6-00
BC139 £14-00 *BF194 £6:00 SN7490£29-00
*BC147 £8-00 *BF195 £6-00 SN76660
*BC148 £5-00 BFW43£12-00 £22:00
*BC149 £6-00 BFX83 £14-00 741 £19-00

SPECIAL: AD161/2 matched pairs at £40.
All prices per minimum quantity of 100.
All devices full spec, & marked,
*ELECTROLYTICS, Wire ended small size.
Teletron 1000mfd 10V_£6/100; 470mfd 16V £5/100;
4-7mfd 25V £3/100; 47mfd 25V £3-50/100; Kapco
2200mfd 10V £8/100; Plessey 100mfd 40V £4/100;
ITT 47mid 63V £4/100; Impec 10mfd 25V PC
£2-50/100.
*Non-Polarized: 470pF 160V polystyrene £4/500;
33pF ceramic_plate €3-50/500; 100pF £7-50/1,000;
Lemco 1000pF Tub. Cer. Type 316K £1-50/100.
Ferric Chloride, Anhydrous. 100 x 1Ib bags £30-00.
*Miniature Mains Transformers: 6-0-6V 100mA
£5-80/10; 8-0-8V 100mA £6-30/16; 12-0-12V 50mA
£5-40/10;12-0-12V 100mA£6-80/10;12V100mA £5/10
*Plugs and Sockeis: Co-Ax back to back conns
£4-20/100; 5 pin 180 Din plugs £8/100; Sockets
£5-50/100.
Computer Panels, good quallty 5% x 54" boards
retailing 20p-50p each. £12/100; £25/300; £65/1000.
Veroboard offcuts: £2-85/lb.; 10 + lbs £2-60.
*PP3 Battery connectors £4/100; £16/500.
* Add 25% VAT, rest is 8% VAT. MINIMUM
ORDER £5, exc!. VAT. Carriage free on all goods
8.A.E. List, Enquiries:

JUNIPER ELECTRONICS (PW3)

PO BOX 61, SOUTHAMPTON, SOg 7EE

(NO EXTRA NEW) BCl07/8/9 12p;
IN4148, IN4001, IN4002, 6l:p. Many
others, Mail order only. Electronix
Ltd.,, 17 Longueville Court, Lumber-
tubs, Northampton.
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Service Sheets

Books and Publications

SERVICE SHEETS — COLOUR TV MANUALS-

Service Sheets for Black atgi White TV, Radlos Record Players and Tape Recorders 59p.

lease send large
We can supply manuals for most makes oi Celour Television Rncnevers
B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc.
Piease send a Stamped Addressed Envelope for a prompt reply.

G. T. TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

LARGE ggppusk
SERVICE SHEETS

(T.v., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 50p EACH
** PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "'
Otherwise cannot be attended to
{Uncrossed P.O.s plsase, original

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50p and SAE,
Hamilton Radio, 47 Bohemia Road, St.
Leonards, Sussex.

ELL’S TELEVISION SERVICES for
service sheets, manuals & books on
radio/TV etc. Service sheets 50p plus
SAE. Service sheet catalogue 25p.
Back issues of magazines from April
"74 onwards cover price pius 12p post.
Free booklists on request. SAE with
enquiries please to B.T.S., 19¢ Kings
Road, Harrogate, Yorkshire. Tele-
phone Harrogate (code 04231 55885.

returned it service sheets not

PLEASE NOTE
We operate & *'by return of post' service. Any
claias for non-dellvery should be made within
7-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 8BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number aiternative.
Free TV fault tracing chart or TV list on
request with order.
Malil order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

Educational

C AND G EXAMS
Make sure éou succeed with an ICS home study
course for G Electricaj Installation Work &
Tenhnicians Radlo’TV/Electronlcs Technicians,
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING
Make the most of the current boom! Learn the
techniques of seivicing Colour and Mono TV sets
through new home study courses, approved by
leading manufacturers.

TECHNICAL TRAINING

SERVICE SHEETS, radio, TV etc.
10,000 models. Cataiogue 24p, plus SAE
with orders, enquiries. elray, 154
Brook Street, Preston PRI 7HP.

Sitnations Vacant

Tens of thousands of new computer
personnel needed over the next few
years alone. Now for the first time
anybody (no special qualifications
are needed) can train outside the’
computer industry for an exciting
career as a computer operator in
only 4 weeks, It can pay around
£35 p.w. as 2 starter and can
reach over £90 p.w. We subscribe
to the code of practice for Com-
puter schools of the National Com-
puting Centre—a non-profii organi-
sation which was set up and spon-
sored by the British Government.
Write without obligation for FREE
details TODAY

London Computer Operators
Training Centre

€27, Oxford Hse
9-15 Oxford St. W1. Tel: 01-734 2874

Technical Books -~

RadioiElectronics

Worig's Radin & TV Stations (International Edit). £0~70
Audio Amplifiers .. ... 0.0 veveenno. £0-75
Boys Book of Crystal Sets .

Television Timebase Circuits .
Radio TV and Industrial Tube & Vaive Equiv .
How to get the best out of vour Tape Recorde
Practical Electronic Science Projects . . ..e.. s
Jock Darr's Service Clinic, .........
Transistor Circuits tor Modern Test Equipmi
Modern Tape Recording Handbook . .vvvvs s
1st Book of Transistor Equiv. and Substitutes
Hi Fi, PA & Disco Ampiifier Design Hndbk. .
Radio Servicing Problems .
Electronic Circuits for the Amat Photographer ., £0—70

57 Projects using 1IC 747 or EQUivs .. vv v v enn 0y £0-85
TV Fault FInding - vveenirnnsarnranes 0008 T£1-15
Tansis Circuits for Rad, Controt'd Models . .. ... £0~50
Practical Stereo & Quadrophony Handbook .. ... £0-85
Radio Amateur Operator's Handbook £0-85
Coil Design & Construction Manual . £0-60
Radio TV & Electronics Data Book £0-70
79 Electronic Novelty Circuits . .. . £0--85
The Complete Car Radio Manual £0-85

Radio Technicians Bench Manuai . £3—-40
Servicing Transistor Radio Receivers. ... . £0-95

1st Bogk of Hi Fi Loudspeaker Enclosures .
2nd Book of Hi £i Loudpeaker Enclosures. .
Manus! of Efectronic Circuits for the Home.
Modern Crystal Set Circuits for Beginnars. .
Electronic Novelties for the Motorist.. ... .

2nd Book of Transistor Equiv.& Substitutes.. ... £1-10
Handbook of Electronic Musical Novelties. .. ... £0-60
Transistorised Noveities for Hi Fi .. £0-45
Fauit Location Exercises in Rad.& TV Vol, 1., £1-00
Fauit Location Exercises in Rad.& TV Val, 2.... £1-60
Coiaur TV Picture Faults. . ... teeereran .o
Practical Transistor Novelty Circuits . ...oove v

Boy: Bock of Practical Radio & Electronics
Radio Receiver Construction using [Cs & Transis £0-70
1Cs & Transistor Gadgets Construction Handb'k , , £0--70
Integrated Circuits Equiv. & Substitutes Hbk. .. .. ’£0-85
Audic Technicians Bench Manual . . ... ... .. .. £3-40

adio Antenna H'bk for Long Dist. Receptlon
Guide to Printed Circuits ,v .o vvvnrnirenren £3-40
Dicde Characteristics Equiv & Sunstitutes
Electronic Gadgets & Games v oo oo vvenin s

All prices include Postage & Packing

ADIC BOOK SERVIC

Wy A BR

T.. REPAIRS MADE EASY

4 easy to follow repair manuals cover the mono
sets and 3 cover the colour sets from the early
dual standards to date.

Priced at only £3-50 each, you just send make/
maodel no. {chassis type if possibie plus cost to
recaive manual covering the set by return. P & P
50p up to 3, £1 over 3

British Colour T.V. Circuit Diagram Manuals
in 2 vols. cross referenced to the above repair
manuals at £8:50 (p. & p. £1) each. All mono
sets circuits in 1 huge manual for same price.

T.V. TECHNIC, 76 CHURCH ST., LARKHALL
E

LANARKS MLY 1H
Tel. (G698) 883334.

Home study in and Ei
Enulneerlno. Malntenance. Radlo. TV, Audio.

and P
aelf—buxld radio kits. Get the auauﬂcaﬂons VOU
n3ed to succeed.
Free detalls from :

INTERNATIONAL
CORRESPONDENCE SCHOOLS,
Dept. 778Q, Intertext House, London SWB84UJ.

Or Phone 01.622 8311 {All Hours)

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 8JZ

TAPETALKS are the CLEVER way to
LEARN.
THIS MONTHS SPECIAL OFFER:—
TWO C60 Cassettes entitled
‘INTRODUCING ELECTRONICS’
will be sent to you by return of post for
only £5-42 plus 55p. VAT/P.Pkg.
TAPETALK, P.O. BOX 99 (PW),
MILTON KEYNES MK3 5BR.
Tel: Milton Keynes (0908) 77710.
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Miscellaneous

TRANSMIT!

60KHz MSF RUGBY RADIO RE-
CEIVER. Avajlable in kit form or
assembled unit. Details from Toolex,
Bristol Road, Sherborne, Dorset.

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 for yours now!

% Psychedelic MINISTROBE 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 now!

(all prices include V.A.T., packing
& postage.)

Send remittance to:

BOFFIN PRGJECTS,

4 CUNLIFFE ROAD
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

STYLI-CARTRIDGES

FELSTEAD ELECTRONICS (PW97)
Longley Lane, Gatiey, Cheadle, Ches. SK8 4EE

Our complete list with illus. stylus chart
and best values in cartridges, cassettes, tape,
audio leads, microphones, meters and multl-
testers, phones, plugs, sockets and many useful
accessories for radio, recording and hi-fl. Yours
FREE for S.A.E. Usual trustworthy service.

Most items availabie to callers In Manchester
at Trionix, 177 School Lane, Kingsway Cur. 19
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SUPERB INSTRUMENT 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 75p. Examples: width, depth,
height, 8in x 5in X 3in, £1-55; 10in X 6in
x 3in, £2:20; 10in x 8in x 3in, £2:75;
12in X 10in x 3in, £3-60; 8in x 4in x 4in,
£1-80; 10in x 6in x 4in, £2-70; 12in X
8in x 4in, £3-60; 7in x 7in x 5in, £2-65;
8in x 10in x 6in, £3-60; 12in x 8in x 7in,
£4; 12in x 12in-x 7in, £4-40. Plus 62p
postage and 8% VAT. Over 400 madels
to choose from. Prompt despatch. Free
literature  (stamp would be appre-

ated), Bazelli, Dept. No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT. R

THE P.E. ‘VARICAP'
STEREO PUSH BUTTON
TUNER
TR e e

Using the latest Mullard modules for R.F. and
IF. circults—pre-aligned for_ ease of con-
struction—this KIT has an F.M. tuner with
stereo decoder, push button tuning, self
regulated power supply, etc., etc., for highest
quality reproduction.

Price £34-50
inc. V.AT.P&P
S.A.E. for FREE brochure
t th
e e il RS AL STRBONER s
85p + 12p P&P fora tull constructional bookiet

containing performance details, specification
assembly instruction and fault finding guide.

ELECTRO SPARES

Dept. P.W,
288, Ecclesall Road, Sheffield, S11 SPE

GLASS FIBRE P.CB’s, Send 1l
master and 30p per board plus 7p
per square inch tinned or plus 9
per square inch drilled and tinned.
Discount for _gquantity. _PROTO
DESIGN, 4, Highcliffe Way, Wickford.
Essex. S811 8LA.

THE SCIENTIFIC WIRE CO

Copper - Nicke! Chrome - Eureka - Manganin
Wilres.

Enamelled « Silk - Cotton - Tinned Goverings.
No mi harges or ith
Trade and Export enquiries welcome.
S.A.E. Brings List.
P.O. BOX 30, LONDON, E4 sSBW

NICKEL CADMIUM cylindrical accu-
mulators for dry battery reglacement.
Buy no more dry cells. ¥/ cg S.A.E.
brings full details by return. andwell
Plant Ltd. 1 Denholm Road, Sutton
Coldfield, West Midlands. 021-354 9764.

BUILD YOUR OWN

You are Invited to send S.A.E. for lists of our
yery extenslve range of high quality amplifier,
pre-amips, F.M. tuners, instruments, Radiocontrot
Ignitlon units and many other kits. Please state
requirements.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON NS

OVAL DIGITAL CLOCK CASES

Attractive stoneware pottery cases; ‘oatmeal’
glazed; suitable for most digital clock circuite
that use 4 or 6 digit L.E.D. displays.
ONLY £3-80 Inclusive 4
Send S.A.E. for fuli details ot
above and many others, to:

J. BARRIE-SMITH *
56 Conifer Road, Coxford. Southampton,
Hants. SO1 6FX.

RADIO. Learn from the beginning, 16
vintage circuit diagrams, receivers and
transmitters with notes. £1. Allister,
58 Wavell Road, Maidenhead, Berks,
SL6 SAD.

ENAMELLED COPPER WIRE

S.W.G. 11b reel 4 ib reel
10 to 19 2.40 1.35
20 to 29 2.45 1.40
30 to 34 260 1.50
35 to 40 2.85 1.40

All the above prices are inclusive of postage
and packing in U.K.

COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061445 8753

TREASURE TRACER
MH I" Hetal Lucator

Varicap tuning
= Britain's best seiling matal
locator kit; 4,000 sotd
. @ Wel only 220z. Flited with
g F shieid.

Prebulit search coll assembl
Thoroughly professional finia
& As seen on BBCt and BBC2 TV
® You only nead soldering iron,
screwdriver, pilers and snips
Five transistor circult
Send stamped, addressed
envelope for I'uﬂot

Comalets £12.50 Baikslested £17-50
Pout d5p -E100 VAT K%, Paal - £140 VATES
MIMIRITE CTROMICE, |

s CLEVELAND ROAD,
LONDOM, EIN ZAN (Mall order anly)

and earph D
E Knocks down to only 17in.

1lp PACKS OF ASSORTED SIZES OF

COPPER LAMINATES for 80p plus

p&p 30p. per pack. Min. order 1lb.

Cash with order to:—F.ES. Norton

Springs, Norton Canes, Cannock, West
idlands.

_ PRINTED CIRGUITS
and HARDWARE

Readily available supplies of Con-
structors’ hardware, Aluminium sheet
and sections. Printed circuit boards,
top quality for individual or published
designs. Prampt service. Send 15p for
catalogue.

Ramar Constructor-Services,
Masons Road, Stratford on Avon,
Warwicks. ‘Tel. 4879

JAYBEE FOR
KITS

AMTRON, JOSTYKIT, ETC.

Send $.A.E. for full Information

JAYBEE ELECTRONICS, Sarum Farm Est,
SARUM ROAD, WINCHESTER, HANTS
Telephone 0082-61808

1004
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- (30p); 250f

Synthesiser
Sounds
Supreme

by Dewfron (5% VAT

axtra.)

Famous kiis, e.g. wad-waa compietz
kit £4-50. Fuzz kit £6-50 P&P 25p
under £10. Ring Modulator modules
£11, ““Mister Bassman” Bass Pedel
Units and whole range of synthesiser
modules, musical novelties, etc, Cata-
logue 20p from D.E.W. Lid., 254
Ringwood Road, Ferndown, Dorset.

AERIAL WIRE. High quality PVC.
covered multi-strand copper, 50ft, 75p
(lZp;; 75ft, £1-12 (158p); 100ft, £1-48
(18p); 150ft, £2-25 (28p); 0

; t, £3-60 (33p); 300ft, £4-30
(36p). P&P in brackets. Longer
len available. SAE all enquiries.
Al Radio Components, 14 The Borough.
Canterbury, Kent CT1 2DR.

e MIN! ACCUMULATORS
volt MULTI - USE
eniod Lead Acid Re-
chargeabls Cells.
Size L430—14" x 14~
x 44", § for &£213

Inc. P. & P.
Size GAZ—17” x 1'%
x §”. & for 2283
3 inc, P. & P.
i 3 Suite FI-Cord
GARFIELDS, 295 Rye Lane, London,
S.E18

DOJYI-YOURSELF loudspeakers for hi.
fi are our speciality. Full range of
components and accessories includ.
ing chassis speakers, crossovers, sound
absorbent, grille fabrics etc. always
available. We stock the fabulous
value Helme speaker kits complete
with full and easy instructions, also
Peerless and Wharfedale kits. Just
about the lowest prices anywhere!
Send 8l2p stamp for bargain list to:
Audioscan, Dept. PW375, 4 Princes
Square, Harrogate, North Yorkshire.

Cut out this advertisement and take it along
to the Heathkit Centre, 233 Tottenham Court
Road, London W1.(Tel: 01636 7349). In return
for it we'll give you a free bag of electronic
components (worth at least £5) which you

B should find invaluable for many projects. There’s
nocatch. We just want to encourage you tolook
atthe extensive Heathkit range of electromc kits.
‘The World’s largest in fact.

| HEATH

Please n;)te: this offer applies to personal callers
only (one bag per person). Offer valid until
31st March 1976 —whle stocks last.

Practical Wireless, March 1976
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‘
TEXAN AMPLIFIER PARTS 12 VOLT 21" 13 watt Fluorescent Lighting Wanted

Pack 1: Res, 89p, Pack 2/3: Caps. £3-56. Pack 6: {by Thorn/AEl) with diffuser & on/off swllch ldnal
Pots M so Pack 7: Seml Conductors £8-25, P.C. \boa., emerg lighting.ete. G
Bd. . Chassis £3 (p.p. 50p). Case £3-50 o WE BUY New Valves, Transistors and

(p.p £) clean new components, large or small

L2 n 25p. Tax :::: ;Iﬁg ELECTRONICS quantltiesw X}}.T gﬁt.gﬂs. . g;uo%tion by
return. 5 orcester

325 FORE ST.. LONDON No. 0737 W il Street, Wolverhampton.

iEN%D DsE AAELSF%?: fu‘zﬂ-%_ﬁ_kth%?st:JRr £5-50 inc. VAT & Post, List price £7-02 inc. VAT

T 0 -
FIERS & F.M. TUNERS. SALOP ELECTRONICS 23 Wyle Con, TOP PRICES PAID for NEW VALVES
Shrewsbury, Shropshire Tei. 53208 and TRANSISTORS

populsr T.V. and Radio types.
LOW-COST IC MOUNTING for any size . ! adio types

DIL package. 100 pin sockets, 50p. KENSINGTON SUPPLIES (C!,
7 and 8 hole plastic supports, 5p/pair. 367 Kensington Street. Bradford 8,

Quantity rates. SAE details and Yorkshire.
sample, Trial pack, $50p. (P&P 10p/ .
order.) PKG Electronics, Oak Lodge,

HI-FI 5 "IPH} Tansley, Derbyshire DE4 SFE
17""'3[“1'!1 KITS For Sale
RTTY FREQUENCY SHIFT CONVERTOR DISCOLIGHTS. Best! Cheapest! Re-
CY-IQAI?:*!“A—OA‘TMS r;l\‘usa betstet nr(s:tquar&l-fy liable! Bumper catalogue: Aarvak
release of this most souaht after onvertor.
Bried doscription uses 15 BGS & BG7 Valves, with & et ST CLO SR
2” C.R. Tuning Tube. Housed in Grey Alloy case
size 17" x 5" x 15° deep. Input Supply fully filtered
for interference. Requires 105-125 Volts A.C., MICROPHONES: AKG D202EI, £45-00;
A two position Selectivity or Fiiter Switch that AKG DI90C or E, £20-00; AKG D224
enables to set up for any Narrow Shift from 10- £60-00; S h MDZHI"I £45-00. Al!
200 Cycles, or any Wide Shift from 200 to 1000 ennheiser
Cycles. The Mean or Centre Frequency for the brand new and boxed. Please add 25%
. ;isasr(r,ow slhlft i': 1000IC‘{cldeis. :or t:nef wldeRshlflt is for VAT. All other AKG and Semnn-
] 2. N cycles. ormal udio Input from Recelver m]k
‘Tgpe Spools 5_” and 53" dia, with 600 O&MS The Convertor will operate with an | g:;s:‘;s (W(?gh %lx}eEent).mi.tguol\n’?anv‘;ood
quick foad slots in crystal polystyrene. Input of 60 Microwatts to 60 Milliwatts or about H Mat (e Y
Available ex-stock' —14 to + 18 DBM. Has Internal Tone OSC Freq ouse, ~Matching reen, Harlow,
’ . %95—1735 (slPs IMéarki s;)gcedSwltcs Norr:ml ot Essex. Tel: Matching 476.
5 everse. Supplied in Good used condition,
Plasro Plastics Ltd., Checked complete, but not tested EI v,
:: Wates Way, £22:50. Carr £2°50 onwards. COPPER CLAD LAMINATE
itcham, We alzo have a few COMPARATORS CM-
Surrey. 22A/URA-—BA same colour and size, using 13 PRINTED CIRCUITS
01 640 0145/9 BGY and BGY Vaives, made for use with above for ‘| Singie sided 1/16” paper base—1-5p/sq. inch.
Dual Diversity Reception, 105-125V A.C. Supply, Single sided 1/16” glass-spoxy-—2-0p/sd. inch.
Fully Filtered for interference. Used Good Con- Any rectangular sizes cut to your requlremonu
dition, checked complete but not Tested Elec- ;l?at?n“iagst::lz’vh{;tahsoarrc‘lgr - .
PRINTED CIRCUIT BOARDS. Supplied ronjcaly. £10-00, Car as above. From: "GIMTECH ENGINEERING LTD
complete for P.W. and P.E. projects. We have in stock a Clip on Fan Blower Cooler Dedham Road, Ardleigh, Colchester.
4 soldering varnish finish for the Mo Soitas o whon Uniis 96t to & Presslocted LS s
W1 n
1) i)on :{ld tm%eofi prﬁmted c1rcu1ts, Heat, Ngrmally if units are used up to 24 hours a elephone 0206
;&p o‘gopf ggaraﬁlarlexso (6p pel‘lsq in. day. Housed In Alloy case £2-50. Post or Carr 50p. COLLECTORS TIEM. 1027 Co
SSOT,
Drive, Oadby, Leicester (0533 716273) :eEvtE;2?\’1;Egrgﬁsali?§o-{:8ﬁ;‘::i'tga;eeb‘:’lgwaesr Melody Maker wireless with elimina-
100-1;50vtn .C. Few only at £2250 ea Carr £3°60 tor lf(or a. (C)o 24(1)/250VW B?{tterles a{l'\;i
or at cos speakers. mplete. orking
‘H. M. ELECTRONICS SUPPLY UNIT T tnput Voitage 12Y D.C. or 100- Smith, 30 Gaywood Hall Drive, King's
275a FULWOOD ROAD, BROOMHILL, 50 A.C., Output 70-100 Volts M/A twice. Lynn, Norfolk.
SHEFFIELD St0, 38D. :Iing-?n‘(aﬁ (B:o:‘) ‘IMr(eAse1:are- r:\‘:u?lycfor sup;ln;lpnsg'
BEC CABINETS (illus'd) Relay Voltage for the Teleprinters. Brand New :
5 at £3-50 Camr or Post £1-00, If possible collect Ex Laddel‘s
METAL CASES ¥ save Carr cost
DRY TRANSFER LETTERING g'}° Dg{)’;ﬁ”ﬁ"yg’iy'reémjacasgz";g’;_g“ﬂb‘#\T LADDERS. Varnished. 251; ft extended,
Send 15p for leaflets (Refundable) RADIO, 424 BRADFORD ROAD. BATLEY. 2l Coat s S e
Trade enquiries Invited YORKS. Tﬂmelanenl ford sggg 44an oft stairways.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for

insertions. | enclose Cheque[P.O. for £.........c.cccccnenen.
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

NAME ......... veervernaren R Send to: Ch | Adverti t M
.................. Cirestisiresensssscastonresncnnatanttiensttastastastnen :"Acﬂc“g“‘t"ﬁi,'_-isds F'Ea*‘:“ House,

arringdon ot, London

ADDRESS ....... Telephone 01-634 4451
Rate

OO0CONOCONCeOECArOnCoD corssetiennee 0HORC00000000000 OOOnOOOCO0ONON0AH000 FOHGA0000000 14p per word, minimum 12words Box No. 35p extra.
C istered in Engl R d No. 53626, Registered office: Tower House, 8/14 Southampton Street, London WC2E 9QX.
Practical Wireless, March 1976 1005
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TRANSISTORS

WA 9 £ B
ACizs* 28 | BC BD135* 55 { OC44 e
. 109C¥ 1 BD136* 13 | zT p
33/35, BT RUN I GS ﬁg;ﬁ%‘: 14 | BC117 2 BB}S-?- iﬂ 0C45 18 ZTiggg :: 2N2004A*24
MAIL. %ARDIFF ROAD, WATFORD "HERT Ais 14 | Beids 988 @ DEM] K JuZTXs0s )18 e s
RDER, CALLERS WELCOME. Tel. \?VaEUN %LQND Aty 4 actés 71 Bbver 78 | o7 7 | 5D gummé‘;
or’ 774 BC154 BD 74 28] ZT 2926G 10
ALL DEVICES BRA AC176* 1 20 Y51 65 | OC? X311 10 | 2N29:
ND NE 4 | BCi57 13 | BE115* 6 37 | ZTX34t 260 8
B A et S e B NS R R ged BB ORIGHL B BE R RE
o5 ACY17 35 28 | OCs: 1 13 31
WITH ORDER. GDVHEGUEIPQS OR BANKER TERMS OF BC167 12 | BFITe* 2 18 X5 011 16
S  DRAFT ACY18 28 | BCI 33{0Ce 28 02 18 | 2N3053* 1
INSTITUTION ERNMENT AND E i ACY19 68 42 { BF20 3310 7TX503 14 | 3
s OFFICIA DUCATIONAL -~ 25 | BCi6s 142 | BFrig G130 94 | ZTX 2N3054* 42
AND. EXPORT | L ORDERS ACCEPTED.. L ACY20 23 | BCi70 1 33 | OC140 10 47 { 2N3055*
BF184 0 | ZTX531 28 45
ALL ORDERS UNGU'RY WELCOME. P TRADE acv #len W 32 | 0C141 157 2N3614* 9
NDER £10-0 & P:ADD 25p* acyee 1 i 41 { BFiss 30 3 OC17 ZTxs%0 18 | 2Nspis® 35
AT COST, AIR/SURFACE. 0. OVERSEAS ORDERS P%s;;\ocs ACY3D 1 | Boir2 114 BEios 1o e L Navos 16
VAT Aonicabie touk < AQtie: 43 | BCTIST 16 | DEIS 1o | Scioi: a0 | aNeer: 1% | e
VAT, Please add 'Augilodmeu only. All prices are AD161* 37 C182 %0 gng", 15 | TIC44* 30 “sgag' 30 | 2N3705 12
Saalllleé’ welcome to our New Sho o' evices marked* To the '::!da‘:i’évz's;' 2%1152' 37 | BC182L 12 ngg; %: }'PZQ 43 2N§8g. }g 2N3 10
round. Monday to Satu » at 33, Cardiff Ro (3 4 18 cig3 1 £ 3 1P20A 45 | 2 H N3707 10
rday. Ample F ad, behind Watford F AF115* 18 | BC o | BFX8s> 25 | TiP2sC 7 NOT8* 40 | 2N3708
POLYESTER CAP B e B aring spacs svalable. | AFHS 18 1831 11 | BEXser 24 | TIPsd § | ZNozor of | anoo> 9
v oo L e ot O Tead t ilable. | AF117° Ctss 12 | BFxssy 22| TIPS BN 3| oo 12
5 . 0-0015, ype. (leues are i 48 | BC1s4L 12 FYs0® 50A 54 | oN113! 710 12
0-022 5p; 0-033, 0- , 0-001 8. omzz 0-0033 4, in uf). AF118* 40 | BC Ys0® 15 | TIP30B 64 | 2 ¢ 18 | eNa711 12
0-154p5 022§ 047, 0-068 6p 0-15, 0- p; 0-0047, 0-0068, 0-01, AF121* 186 22 | BFYS1Y 15 | TiP. oM1132 18 { 2N3TT1*
‘ p; 0-33 6p; 0 47 .p 0 %3 13 22, 9p; 0 33, 13p; 0-47, 17 0-015, 33 | BC1g7* 28 | BFYs2® 30C 76 | 2N1301% 3771* 140
7 i | J160v: 0-1, | AF124r 3 s2* 15 | TIP31* 20 | 2N3772*
POLYESTER RAD pi1:018p; 2.2 $4p: 0-14F /1000 o | BE212 12 | BSX20* 54 | 2N1302* 175
JAL LEAD P.C. ' V 20p. AF125* 30 | BC2 26 | TIP31A®* 58 17 | 2N3773* 228
0-01, 0-015, 0-022, TYPE (Values AF126* 121 13 | BSY9SA 14 1P: 2N1303* 15 | 2|
0 22 0-33 8p: 0-47 5, o 03349.0 w0 068, 0-1 595 0 in ”’) FEED 'rmmu 30 | 8C21a . 11 | BUIOS TIP31B* 70 | 2N1304* N3819 23
L p: 0-68 40p: 1-0 14p; 1-5 22 0-156p: | CAPACIT G" AFie* 30 | BG21aL 13 | MJa 260 | TIP3IC* 84 | 2N1305* 24 | 2N3s20 47
ELECTROLYTIC C 1S3t 2 T, Soooptisaov Abter: 30| BCaiaL 13 | Wtet 1o | TR Saliy ENIS0SS EEy oNasa
ELECTROLYTIC CAPACITORS: Axiaf load ! T Sep | AFiTe 49 | BC21aL 16 T ) fa e 2Nis0n% |28 1 2Nasoon €9
O e e T eps iyl are e : AbiTe g9 BCaAL 18| MUET &0 Tipssas B | a3 35 | 2Nacos 13
470, 22p; p; 100, 12p; 50V: 1 -5,2-2,2:5,33,4:7, 6 Fis0 55 | BC4s1* 80 | TIP32C* 99 35 | 2Na 1
5 ;;;;;%30-,;;9“0’?.';.'3:& e U 8 sengs | AR G 8 )b B 1Bl B x| B
6p; 470, 11p; 1000, 1500, 1 p;.2200, 34p; 3000, 39 6d,1506p} | A 31 65 | MPF103 30 2N2160* 3
1500, 18p; 4700, 46p; p: 4700, 47p; 18V : g Fig6 48 | BCY32 M TIP33C*130 5 | 2N4037 34
8 pi | 10V 4, 100, 6p; 64 i 10, 40, AF230% 44 92 PF104 30 | TIP34% 1 2N2217* 23 | 2N4058
TAG END TYPE: p’ 640, 10p; 1000, 14p: AFZi1 138 §°Y42 28 | MPFio5 30 | TiP34A® 10 | 2N2218A 20 | 2N406 15
113
TG RAD Vv TAVE 500, W0y T8 1pE V AFZI1 138 | BCY4S 28 | MES A% 30 | Tipos 115 | 2N22t9® 20 | 2N
. 360. i : 2000, 125;  25V: 4700, 48p} 5 | BCysg 18 | MPSA 348+ 167 | 2N2219A* 4062 14
; g 48p' ASY26 31 56 30 § TIP35* 259 9A*22 | 2N4871
TANTALU ) 48p° 1 Al Cv59 1§ | MPSAT0 32 9N2220* 18 34
Mot AT ;z:l:a c:;nggorf POTENTIOMETERS (AB) C - A%X%g ER M Ocasz " TIPSsAS3TO | NZOA*IE oNSds; 30
3-3, 47, 6-8, 25V; y rack. 0-25W Log & 0- arbon 104 115 | BCY72* ] TiP41B* 73 | 2N222 2N5458 30
E o oV 15 15, 10.16v+ | 1KQ (LIN.on) St SW Linear vaives | BEt07* 8 | BD115 18 | OC26* 48 | TIP42A* 78 2221 A"21 | 2N5459
av: oo 3 uF, 33. 6V : 47LF. 5Kﬂ-2Mg o ngle gang 170 a86108* 9 | B f45+ 52 } OC28* 58 |PasB* 7 2N2222% 20 | aN6027* 30
SRS JohE S o o i | BB 3|8 8| IR LA S
= val gang ste: BD124* 75 | QC3€* 18 | 2N2483* 95
MYLA re0 s0p | BCl09® 58 | 2TX 30 | 40361*
A e, | SRR o e B EEREEE
-015, 0-02, 0-04, 0-05 F'o. ' b og and linear values 601 X109 13 { oN2504* 30 85
eV 0 4TuF AuF 5p K$-500KQ Singt mm c 2 20 | 40673*
CERAM|5:v e 50 | okn Lin 150 Duay gang $25 %"ﬂ_ﬁs._____mzwmxg LINEARIC'S | |CLso3g® 2
CAP mm W 000 7 h
iov d.c. PIaquetteA l?olc].y°2'5‘:m teads PRESET POT':NTT;:::ET £300 | anot AE :2: AB0AE ;:S ﬁgc tem 33:’, MoK 12:'185 Stinia :;2"
ange: 0-5pF to 10,000pF . 0-1W 500-2-5M ERS AE 16p | 4033AE1U 41C 220 | Lm 3sp | SN76033 8,
0-0154f, 0-022uf, 0-0334t 3 o AR e T lon 4006AE 77p P} rC 70 S0 b | SNmos  20p
: : , 0-047uf 4 00Q-2-2M¢ Horl D § s007A 4040AE 88p ¥ 748/ p | Lmast 160, 115 200p
JACKSONS VARIABLE CAPS. :E T2V toog Ml Vernear o ;p 4003AE a5p | ek e QY?‘ 10 sson | Migs ,gg: TABTo 1309
ielectric SISTORS—Eri AE 44p | 40 Y-1-5051 120, p | TBAS4
100, rie mak 44AE T5 6 P ,, Data 0Q 286
fxe e ?:35355 2400 | carben, Miniature, Hish Z,b N ML 5D b AV 53500 eiop | MC1a0eP (b | T8Am 200
5000F R N R RANGE el Low Noise | D3AE b | dSteAEIER | AVSIN: Ton | MEISNE 2o TBAez0n_sip
SooF " 125p | 100 150; ore | 025w 5% 2-20-4TM s:.l' :;,99 :,°2+ O1RAE 44 o e = MC1si2 3’5::; JCAZI05Q 3o0p
500pF ©  195p | 'L': pf 195p | 0-5W 5% 22 "3p. 4017AE T1p | 4050AE 44 CA p | MC1710CG 55 $9p
. 3x3100F: AP Q-4-7M E12 1 B P 3020 145 P
6:1 Ball Drive L : W o p 08 4018AE T1p | 4059AE106 CA302 p | MFC4000B 54
323 5% 2-20- P 3028 90p | M P
21;0“ Yin | ov-axaspF 372p | 100 of ETeeTalT = miE:ezd 3 2 A Elar e Shiue  sop L ;!;guurom
AMIC TRIM - - 4021 A p | NESS5* 4
CERAMIC TRIMMER | srEneo MPX-aM/EM, e 4070AE 16p Cagors  130p | NESSODB* $p | 7805(103) wee
ZTF; £150F; 6-230F: AMPLIFIER. xcamwem, vonen | usat swics, | SEAE 1 p | dstoaktzen | ERSEEL, 138D | NESOh: 2 | a0y see
B R lampFAFC, G+ouait’ amp,  tono LA g am0a0 1950 | Nosee-  304p 7818(TO3) 140D
3-10pF; 3-30pF; 10-40pF sockets. Extra facllities ’ea ?‘hor\e TO65/TVZ 15p 99p 123 140p | NES567* 249p ;‘MSOSK 185p
com 15 I‘?‘De-ext. speakers etc. For mount- I»‘s’ﬁi}." 3 1% TTL T74% Less 5% foris + LD g1
S o™ Litog ;ucaanl:l;‘ye‘ A5JxBiN ¢ (Mica &2 K"h ob |DiGITAL 165 °%° 10% for 25 o[ D10DES BRIDGE SCR
| nly £25-00 & 2 washers) | 7400 AA11g  11p | RE 's*
go_zgm__ gg (Rta}’retthlsoﬂerlsforcalleyrs only) | pre sock '7281 }3'; 7,2;3 gg: ;ﬁgg :'Mp éﬂgg, 103 (olai:::F:;Ea':es) :A5°V 38p
160-5000F P.W. - ETS* | 402 14p | 747 43p 10p | 1A50 A0V 42
Compact s2n | ProsECTs | CATALOGUE Lowprofie ' | 740a 150 WS MeiTs g (At TP }Mot\)lv 2P [ 1a200v s
foe,sﬁ““s Kits availablefor | s ,: . 16 pin 130 405 1plney  apiraiss 1500 BYzT  lan 1A% B 14400V_43t0
bow iso, screwed | Easybuild Elect. Sg'dg;mgtjron, 24 pin 3 e sEe i 20| 14158 20p |oas % | 1 asoov 2;3 1AG00V  T0P
€80 . only38p each S crophones, o ELeome, T b s Bella niSAl ap | 2030y, BP FAs00v G
S et | semiatue | o aneen | P00 UV e Rl BlEG i oke Ay e =
-1 other itel ¢ D }7486 35 P loa7e 1 400V d8p | 3A400V - T4
DENCD COILS o ms. L oNLY asp |7412  20R17 | 74161 101 op | 2AG00V  54p | 3 p
D . ALUM. BOXE p |J412  ZPlrase  275p) 74162 10 0A81 8p | 4A1 p | 3As00V  99p
Bonpopee-or | Mmoo | £ g a Blim CElk s W Shuny fae | iy
678.Y,R  60p 2ispai” sp | 12 ] ) price 17416 33plmse s |14tes 1320 foam L3 Fvr sV 4 v gze
15 Greon  Tap | 4x2ixii” il ] 2 86 HSR O N R -] ot 133 joass 4 o G
TEanslstor Tuninglcolls 4xBExi2” i s @ 1530 sz 27 7{231 Wb | 74167 315p |OAZ00 b Sis 333 ‘hrdﬁ:mm 250
- 17",9 eoba® sp | — 245 200 ;:gg 220 | 7,56 ggn 74170 245p |OA202  6p BY164  54p | aNd4d4 1;::*
Lot e R B S5t b | WiTH AL FaRPANRLS: 1 Zin|riie 13t Tain s |PLUCGL e °
Tt e | SaS s | R w8 o | 2Bl dp i ok L 129 | zeNERS | TRIACS:
MW 5 R | 1o me  — 140 108 g 1w 5 iy, B fah a2 38 Lol b
MwiR R 1 | 120 190 | witH siop n |76 20 i7 b i fotp |ineoos  ge | TSV (30 | sAs0v 1200
D | 13 150p ) 2 ING ALUM. F/PANEL* | 743 2l 63 8 1i2p |INAOOA/S  6p © 1 6AS00V 150
EARPHONES o o0 i RS20 T8 (FEVURN 200 T 7ip| e son | Tatae loan |IN4voes7 4 10As00v 1855
AL * f
IGn Coro anc ok DALO PEN' 760 |VEROBOARD"Fitch i s e vem ol 20| vaRICNPE
Sl Magnetic: ep | CAMINA: CLAD SRBP o1 o5 o015 |44 1208 74120 E3nifizatad 1aab |1se eI Mvan: e Dlae*
3-5 mm ply p | LAMINATE* e (copper clad)  (plain) Tz 7'::21 30p | 74185 169p 05p | ST2 200
Crystal: ’ {50 S"‘g'e Sided 8ix83” 48p 2ix5” g§° 2p  15p 7440 sig 74‘.'2’2 é:szp 74135 9s0p |OFT.0 ELECTRONICS®
Cpsal: s ouble Sided 43x1” 35p § 33x33” 35 gg: 13p ;:45 105p 73125 543 ;mg ::3;) tgg IIL 209 {red) with SocKet 14
FIBREGLASS BOA 3" dp 4 = 47 sop | 74126 54 ( arger 0-2” diam. Red P
RD: | 2ixi7” 108 16 zop |7448  7omf74128 7 74191 160p |LED Lan + Red +socket 18p
SPE Single Sided 6 3 p 7p &p |7 0o [ 74192 125 ger Grn, Yeli, Amb.+
SFERKE Zinole Slded B 11en pihy e 1se op |ue +diplini e 122p |seven Sop plspiays socket  22p
LA - o b —  iop |7433 18 14 BSp (74194 1280 IMAN o 3015¢ i9n OCP70 40
h.gn 24" “p FERRIC CHLORIDE Spot f S ping 20p |74 15p § 74143 2722 ;ﬁgs %D IMAN 35‘48 170p OCP 71 ._r,p
p 1 1lb Bag* 65p+ 30p (p & ace cutter 52 7460  15p | 74144 274 6 103p t0p ORP L
p & p) | Pin insertion too! o pE s gaalasn an LIT704 oo Cath): $250  ORP 1T "og
172 26p ) 74147 233 p 707(Cran. A J
2p | 74199 2 . Anode) 1259
105 JLIT 747 (Cran. Anode) 215p EHiSTIY “"J
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ATFORL ROG (Continued from other side)
SIGNAL | FREEZER | pp3 Batter PLUG: | SOCKETS
S e S

0Z, * ) Screened Plastic Open | Moulded
Only 395p | Only 80p - h . body metal | with
“ g-gmm ::p 'gp i :p I c:r:?aa:ts
dmm i P -]
KNOBS* fits & shaft | St MONO % | 3 19 | 1Ip
with grub screw, except Std, STEREO Iip fAp ;. 15p | 22p
K2 {push fit) & K8 (for == 3 z
shiders), DIN Plugs Sockets
K1 Black or White pointer type 9p [ 2 pin Loud L
K2 Shm silvered aluminium 0m | 3, 4, 5 (180° & 2409 12p 8p 1
K3 Black 13" with chrome rim 15p | -
K4 Black serrated. Metal top with CO-AXIAL (TV) 10p 8p
. line indicator 33mm diam. 20p z -
K5 Black fluted metal top and skirt PHONO 1 5p (sgl.)
calibrated 0-10. 37mm diam. p | assorted colours TP p (dbl.)
K6 PK2 as K5, pointer on skirt 22p { Metal screened 1Zp 10p (trpl.)
K7 Black, knurled, tapered. Metal o am E
top & skirt. Calib, 0-10, 30mm  22p [ BANANA 4mm . dp | k{3
K8 Black or silvered for slider pot  7p 12mm TP p

LAMP HOLDERS AND LAMPS*

LES HOLDER Dome shaped, Red.
Blue, Green, Yetlow, White 1ip

PANEL METERS* Fuli scaie

59x 46 x 35mm req. 13” hoie

0-50uA 0-100mA 500 A-0-50uA LES BULBS 6v and 12v e
0-1002A  0-500mA 1002A-0-1004A | MES HOLDERS Chrome cover, Red or
g—SOOuA 0-1 Amp 2%0165/\-0—?100#/\ Amber, Jewelied top Hp
OCimA  S30VOC EDGEWISE | MES BULBS SV 6V 12V T
0—10mA gy 89 x 32 x 70mm NEON: 3” Square top, Red or Green,
0-50mA “vue 0-imA, 0-500#A [ Round top Red sealed with Resistor Zin
Price £2-85 each. Price £4-14 Neon with leads
TRANSFORMERS MAINS (P&p) | SWITCHES* MICRO-MIN*
Primary 220-240V TOGGLE: ggg/%LE, =
6-0-6 (Miniature) 100mA Wp g;g; 29 o o
9:0-8 (Minsature) 100ma Pn SUB-MIN TOGGLE | DPDT @25
12-0-12 (Miniature) 100mA ik P r" 5 SL 250V ;
94-0-24 500mA op(25) | 3P ¢ angleover wp 1AID§ P
30-24-20-45-12.0 (MTT9AT) 1A* 2881 (4} Repyer e ABRcio d28
30-24-20-151 202 op (52) | DEDT 6 tag H P
15_0 15 1A* 196p (42) DPDT Centre off SOP I3ADP ~  %m
6-3V 1A* 330p (48) | SWITCHES* PUSH BUTTON:
6:3V/1-6A 240V/60mA* 234p (48) | Push on/Push off, spring loaded 44p
0-12 012 500mA 37D (48) | Miniature Non Locking
12-0-12 1A* 185p (48) | Push to Ma e Sp
ITT Pulse TransformeH 1 110p Push to Mp
6:3V1A Heater/Cathode Short*  330p (48) Sglc:tgﬁgemz:—t?en‘ 0A 250V s
LT44 Mini Driv. Pri 20K Sec 1K ] ROCKER - (biack) onloff 10A 250V 208

LT700 Méni O/P Pri 1-2K Sec 3-20 54p
MOT Mini O/P Pri 1-2K Sec 8Q 42p
(P & P) shown is to be added to normal
postal charges

fod

ROCKER: illuminated (white)
fights when on. 3A 240V 48p
ROTARY : 1p/2w, 2p/6w, 2p/2w, 2p/dw,

3p/3w, 3p/4w, 4p/2w, 4p/3w 5p

ENGINEERS

YOURSELF FORA

BETTER JOB - MORE PRY!

Do you want promotionm, a better job,
higher pay? “New Opportunities’ shows
yom how to get them through a low-cost
home study course. There are no bocks to
buy and you can pay-as-you-learn,

This helpful guide to success should be
read by every ambitions

Hend for this helptul 76 page FREE book
now. 'No obligation and nobody will call
on you. It could be the beat thing you
ever did.

---CUT OUT THIS COUPON IR Il NN SO

N O CHOOSE A BRAND NEW FUTURE RERE!
O Tick ar state subject of interest. Post to the address below. l

l Buifd-As-You-Learn Electronijc Transistor l
PRACTICAL RADIO Engineering Technology ]

' AND ELECTRONICS Computer Electronics CITY AND GUILDS l
(with kit) ] Computer Installations and
Eleetrical Programming ] Wirlng jw]

l Engineering rj Colour TV Bervieing [] OCITY AND GUILDS

Ee C&G Radio, TV & Elec- Electrical
Electrical Installations tronic Mechanics  [] Techniclan 0
l and wiring O general Badio and CITY AND GUILDS
Electrical v =}
Draughtsmanship [ Radio Servielng, Radio Amateurs’ Exam
l Electrical Maintenance and ete. ete. [} I
Mathematics [m] Repairs (]

l To ALDERMASTON COLLEGE Dept. EPW.]3,Reading RG7 4PF I
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate
London, EC2Y SEJ Tel: 01-628 2721
NAME (Block Capitais Please)

ADDRESS...... ... T
POST CODE
Other subjects . . . e =5 . Age . . |
Accredited by C.A C <. Member of AB.C.C.

'NDEX To ADVERTISERS Electrovalue Ltd. ... 984 Pulse Electronics ... 218
Everest Ipstruments Ltd 1000 Precision Petite 948
Ambit lnternanona! 996 Felstead Electronics 1003 Radio Component Specialists ... 925
Antex - 951 Flairline Supplies ... 990 Radio Constriuctor .. 918
A.S.P. Ltd. 924 Radio Book Service ... 1003
Astro Electronics Ltd. . 942 G.T. Technical Information Service 1003 Radio Exchange Ltd. . .. 978
A.H. Supplies . 1001 Garfields 1004 Ramar Constructor Services ... 1004
Greenbank Electronies 990 R.S.C. (Hi-Fi) .. 914,915
Bamber, B, .. 1008 Greenweld Electronics 916 Radio Society of G.B. ... .
Barclay Electronics .. 985 R.S.T. Valve Mail Order Co. ...
Barrie Electropics .. 914 H.A.C, Short-wave Supphes 992 Radio & T.V. Components Ltd. ... 994, 995
Barrie-Smith, ). . .. 1004 H.M. Electronics ... 1005
Bentley Acoustié Corp Ltd. . 992 Harversons Surplus . 993 Salop Electronies . ... 1005
Beta Devices .. 1003 Heath (Gloucester) Ltd. ... 943 Sales Team, The .. . ... 989
B.H. Component Factors Ltd. . 1000 Heathkit Centre ... 943, 1004 Saxon Entertainments Ltd. 930, 931
Bi-Pak Ltd 922-923 Helme Audio . ... 1005 Scientific Wire Company, The ... 1004
Bi- Pre~pak Ltd, . 926 Henry's (Radio) Lid. 947 Simtech Engineering Ltd. 1005
Birkett, ). 988 1 Home Radio . 999 | Sinclair Radionics Ltd. 966, 967
Boffin Projects . . ... 1003 Sintel . 916
British Institute of Engmeermg Tech- I.L.P. Electronics Ltd. ... 987 Southern Valve Co. 984
nology .. 1001, 1007 Intertext 1.C.S. 928, 1003 Surplectronics 948
British Nanonal ‘Radio & Electromcs Swanley Electronics- 948
School .. 917, 920, 984 Jaybee Electronics 1004
. Bull (Electrlcal) Ltd . 991 John’s Radio 1005 Tape Talk . ... 1003
Bywood Electronics 992 Juniper Electronics 1002 T.V. Technical Publlcatlons ... 1003
Technomatic ktd. .. 952
Chromasonic Electronics Cover iii Kensington Supplies 1005 Teleradio Electronics 10041005
Caranna, C. ... 1003 K.K.S. Trading 996 Trampus Electronics e 942
C.J.D. Ltd. . 924 Trisdene Ltd. ... 1002
Codar Radio Co 986 Lewis Radio 944 | Tuac ked. ... 929
Colomor (Electromcs) Led. .. 932 Linear Products .. 932
Copper Supplies ... . . 1004 London Compucer Operators Trammg Ultron Components 988
Combined Precision Components ... 944 Centre ... . . .. 1003 M
Cox Radio . 1000 Lynx Electronics ... 986 Vero Electronics ... 957
grefentEfl’\adno Ltd g;%
rofton Electronics 2 Manor Supplies . 924 i 1006,
C.T. Electronics ... Cover ii Maclr s Eleccromcss . 0 o 933 sz:tgoEr:rELeactromcs 0 'g%
’ Maplin Electronic Supp les over iv
D.EW. Ltd. . 1004 | Marco Trading om0 ooy | st London Direct S”"f"es : " 150
Doram 916, 919 Marshall, A. & Sons 928 Michael Williams Electronics . 1000
Minikits Electronics - 1004 Wilmslow Audio ... 983
Eaton Audio 952 Wrights, S. G. 944
Efectronics Design Associates 920 Newmart Electronics 988 '
Electronic Digital Clocks 1002 E. R. Nicholls 927 x Radi 998
Efectronic Mail Order Ltd. 996 eroza Radio
Electronic Supphes(Prmt a—Klt) 920 Partridge Electronics Ltd. 998
Electrospares & 1004 Plasro Plastics Ltd. . 1005 Z. & |. Aero Services . 1008
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Head Office a/nd Warehouse
44A WESTBOURNE GROVE
LONDON W2 5SF

Tel: 727 564)/2/3

Z & | AERO SERVICES LTD.

Please send all correspondence and Mail-Orders to Head Office

" Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi

Tel: 580 8403

Open all day Saturday

AC/DC

1200V

Level:
+12db

nickel cadmium batteries.
PRICE £10-85

MULTIMETER
TYPE U4324

33 ranges covering
D.C. current

60uA to 3A;

AC current
300:A-—3A;

DC voltage: 0-6—

AC voltage: 3—
900V

Resistance;
50002—500kQ
~10 to

Sensitivity:
20,000 o.p.v. DC.
4,000 o.p.v. A.C.

tnstrument is powered by re-chargeable

MULTIMETERS—MADE IN USSR

Oscillators, 22

o.p.v. Oscillator
minimum,
PRICE: £9-20

AC/DC MULTIMETER TYPE U4323
Apart from usual muitimeter facilities
the instrument incorporates fixed fre-
quency Audio (1kHz) and I.F. (465kHz)
ranges covering AC
Voltage 2:5-1000V; D.C. Voltage 0-5-
1000V; D.C. current 50uA to 500mA and
res:stance 0 to TMQ. Sensitivity 20,000
output voltage—1V

D.C. current 50uA~2-5A; A.C, current:
5004A-2-5A; AC/DC voitage: 1~1000V;
Resistance 300Q-500k2; Capacity up to
0-5uF; Transmission level: —15 to +2db;
Sensitivity: 20kQfV DC, 2kQ/V AC.

PRICE £11-25

. AC/DC
MULTIMETER
TYPE U4315

42 ranges
covering:

PLEASE NOTE THAT NO OVERLOAD PROTECTION IS INCORPORATED IN ANY OF THESE INSTRUMENTS.

for your copy.

Full description of the above, as well as other instruments, is available in our illustrated 126-page catalogue, which aiso includes
price list of comprehensive range of transmitting and receiving valves, semiconductors and passive components. Please send £6-20

48 hours.

All prices are exclusive of V.A.T. When remitting cash with order please add £1-00 per instrument for packing and postage
and appropriate rate of V.A.T. (at present 8%) to the total. No C.0.D. orders accepted. Mail orders are dealt with within

B. BAMBER ELECTRONICS

MINIATURE 2 PIN PLUGS AND SOCKETS
(tit into #in hole, pins enciosed, with covers fo
chassis mounting. of can be used for in-line
connectors). Bargain pack of 3 plugs + 3sockets
+ covers. SOp.
PROGﬂAMMERS (magnetic devices). Contain
9 microswitehes (suitable for S opsra!lon)

with 9 rotating cama, all individu
ldeul for switching d‘sco Hghts.

macl

PLEASE ADD 8% VAT (uniess otherwise stated)

TRANSISTOR HEATSINKS, to take 2 x TO18
tranalstors. screw in clamps, biock size 1 x
#in, with holes for mounting, 3 for S0p.

HIGH QUALITY SPEAKERS, 8}in x 6in aﬂlphcal
omr 2in dosp. inverse magnet. 4 ohms. rated u

50 aach,or 2 for £2-75 (Qty. dltcount
nvalllblc) + 25% VAT.

slow motion motor to dnvo cams, not

9 switch version £1:50, or 15 switch version £2.
10 WAY PUSH-BUTTON UNITS. $in square
buttons, marked 0-8.

Con-z:: #in dia. Hln long psxolin formers,

p
on one PCB for eagy fixing, ex-eq

HEAVY DUTY HEATSINK BLOCKS undr"led
base area 2:m x 2in, with 6 fina. total height
2}in 50p eat

sv RELAVS Contmsnlnl type, 2 pole change

RUBBIR MAGN!TS #in squdre. with mounting
hole, 20 for

SPERRY 7- SEGMENT P.G.D. DISPLAYS, digit
height §-3in red. with decimal points, 150V ta
200V {nominal 180V) operation. These are high-
volt industrial type and therefore brighter than
normai diaplays. All brand new. AT THE
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332
{two digits in one mount) £1 each. TYPE 333
{three digits on one mount) £1.50. {Sorry, no
single digi available.) Data Supplied.

B8SX20 Transistors. 3 for 50p.

8C108 (mstal can). 4 for 50p.

PBC 108 {plastic BC108). 5 107 50p.

OC200 Transistors, 6 for 50p.

BSY95A Tranaistors, 6 for 58p.

BFYS1 Transistors, 4 for 50p,

BCY?2 Transistors, 4 for 50p.

PNP audio type TOS5 Transistors. 12 for 25p.

5 for
xed bag of 10 for 50p.

Springs, tin Iong x in dia. per pack 25p.
LF chokes on $in x 2in cores. 5 for 20p.
2-8pF, 10mm circular ceramic trimmers (for
VHF/UHF work) 3 pin mounting. 5 for 30p.
TO3 transistor [naulator sets, 10 for
P<': Board Withdrawal handles.,

or
Solder, 20 SWG, 60/40 alloy, approx 8 yds for 25p.
Multiturn Pots, 10 turn, $in spindle (sx-equip).
following values available, 2kohm. 5kohm,
400kohm, £1 each.
Lead :upprunon (10kohm) for mobile plug
leads, 4 for
TmA Meters, 2 ln square, plastic fronts (these
have 8 paper scel ick over the original marked
D-1mA which it pesled off and an internal
18K resistor wi is easlly umonﬂ). £1-78
each or 2 for £3.
Sifam 100uA Meters. Black 4,

mixed cois.

Greenpar (BGE30015) Chassis Laad Terminations

(thnn are the units which bolt on to the chassis,
lesd is secured by screw cap, and the inner

o' lha co.x passes through the chassis). Xp

each, 4 for

PL25§ Plug- (PTFE) brand new. pscked with

reducers. §! r $ for £3.

SOZJB Sockﬁ(l (FTFE) brand new (4-hole fixing

type), 50p each or 5 for £2-

25-way ISEP Plugs and Sockou, 40p set (1 plug

+ Tmkt).

Pluge and sockets s501d »

Bulgin Round Free Skt

on test equipment, etc.. 25p ea

BNC Insulated Sockets (mnglo hole type). 85p

rately at 25p each.
n, lav mains input

?o\:gin Fiat 2-pin Flex Connectors non-revarsible

Dept PE, 5STATION ROAD, LITTLEPORT,‘CAMBS., CB61QE
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

PLEASE ADD 8% VAT (unless otherwise stated)

SPECIAL OFFER!
‘I:AIAISP;S TRANSFORMER, TYPE 14/4. 14V st 4A,

Mobile Converters, 24v DC input 13-8V at
approx 3-4A DC output. fully stabilised. £3-50
each {Idesl for running 12V car radio from 24V
forry batte g

Pkts. of 2BA Nuts (the self-locking ones with
the nylon Insert) 100 for 50p.

DIECAST BOXES (approx size in inches)
4:3x2:3x1-2 85p
48x2-3x1- 5p
48x3-8x1 5.
4-8x3-8x2 £9-00
B-8x4-8x2 £1-45
48x38x3 £1-58
§-8x4-3x4 -25
B6x58x2 £1.88
106x6-8x2 £2-25

Ploase add 8% VAT

WELLER SOLDERING IRONS.

PERT. Built-in-spotilght illuminates work
Pmol Qrip with fingertip trigger. High efficlency

per soldering lg
S}"ERT SOLDER GUN. £€-80 + VAT (S4p) J
EXPERY SOLDER GQUN KIT (spare bits case,
etc.), £9-80 + VAT (78p)
SFAHE IITS. PAIF\ 28p + VAT (2p)
LOERING IRONS

We now stock Spiralux Tools for the electronic

usias rivers, Nul and
Metric sizes, pop rivat guns, etc. S.A.E. for list.

LF. Cann #in sguare. suitable for rewind, 6

for 30

type
2in x 2tin (modern Pye type} marked 0—50
0-100, 0-150, 0-750, &l on one scale

t with min. jack plug, 2 for
50p.

SP15D 18W EZ 52 + VAT (20p)

SP25D 25W £2-52 + VAT (20p|

SP25SDK 25W ~ bits, etc, kit E3-12 + VAT (25p)
BENCH STAND with spring for Marksman Irons,
£1-30 + VAT (14p)

SPARE BITS

MT8 for 15W, 42p + VAT (Gp)

MT4 for 25W, 38p + VAT 3p).

YCP1 TEMFERATURE OONTROLLED IRON.

separately) with scale. £2 "
Midget 3 pole 4 way, rotary switches.
0p each.

Dubilier Electrolytics, 5QuF, 450V, 2 for 50p.
Oubilier Electrolytics, 100uF, 275V, 2 for 50p.
Plenoy Electrolytica, 470uF, 63V, 3 for 50p.

SPECIAL OFFER.
500!

hm Coax, high quality, PTFE

Rotary switches, min. 4 pole 2-way, 2 for 50p.

Telephone Type sarpiecs insert, S0p.
Hin poly chassis d

6 far 30p.

LES Lamps. 24V 1:2W, 10 for 40p.

Muliard Tubular ceramlc trimmers,

6 for 50p.

1.C.'s, some coded.

mixed. 20 for 25p.

Miniatyre siider

5 for S0p.

1-18pF,
14 DIL type, untested,

switches, 2 pole 2-way,

-insulation snd biue PTFE cover, sof

sitver
plated inner. and silver piated braid, approx 3m.
overall digmeter (ideal for unit wiring of RF
stages up to 23cms, etc.), 4 metres 10r209

uF, 30V, 3 for 80p.
f;lefuu:y‘ Eluc(rolyncs. 1000uF. 180V, 40p each
{
Dubilier Elactrolytics. 5000uf. 35V, 50p esch.
Dubilier Elsctrolytica. 5000uF. 50V, 88p each.
Dubilier Electrolytica, 5000uF, 70V, 85p each.
T Elactrolyﬂ(:l 8800uF, 25V. high grade. scraw
with i each.

PLUGS & S8OCKETS,

BNC Socket {Single-hole mounting type} Ex-
cqulpmenl (spacial offer) 3 for 50p.

N-Type Plugs 50 ohm, 60p each, 3 for £1-50.
N-Type Sockets (4-hole c mounting, 50
ohms (s smail conx lead type), S0p each.

ips, S0p
Plaasey Eisctrolytics, 10,000uF at &3V, 75p ea
Plessey Cathodray Capacllon 0—0 “4uF at 12 Skv
OC. Screw terminals. £1-
PLEASE ADD 25% VAT TO ALL CAPACITORS

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, S.A.E. FOR LIST.

T iron & PSU, £13-43
+ VAT (£1-47).

SPARE TIPS

Type CC lh:yla flat, Type K double fist fine tip.
90p eac T (8p)-

ALl SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s.w.9. in alloy dlapenser. 32p
+ VAT (3p).

Size CISAV18 Savbit 185.w.g., 58p + VAT (4p).
Size 12 SAVBIT 188.w.g. on pluﬂc reel £1-80
+ VAT (15p)

MINIATURE PLIERS Hixh quality “Crescent’’,
mede In USA, £4-35 + VAT 3

SIDE CUTTERS, hlgh qu!llty “Crescent’”,

in USA, £5-45 + VAT (44p).

made

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN.

Published on approximately the 7th of each month by IPC Magazines Limited, Heehuy House, l-‘&mng:;n Street, London EC4A 4AD. Printed in.England by Index Printers,

Dunstable, Beds. Sola Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ltd.: South

tral Newn ‘Agency Ltd. PracTical WIRZLEsSs is sold subject

o the following conditions, namely that it shall not, without the writien consent of the Publishers first having been given, be lent, resold, hired out er otherwise disposed of by way of Trade at
more than the recommended selling price shown ou the cover, excluding Eire where the seliing price is subject to V.A.T., and that it n!ull not be lent, resold, hired out or otherwise disposed

of in a mutilated condition or in any unauthorised cover by way of Trade or afixed to or as ym of any or adverti
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Data Sheet ond photocopy service ovailable 10p. per page

advert 115.1A of Series 8
0

]
o ot
Dept.1. 56, Fortis Green Ro=s=eny
D Musweil Hill. London, N1O sHN.
d telephone: 01-883 3705
. y 9,
LINEAR 1.L's
555 (B pindiplv 559 ¢ AY-1-0213 £6.93 LM2111 £1.12 | 800N (TAASEI;) €1.82
555 (TO-99YT 8‘2 { AY~1-505T £1.44 { M3900 69p i S:::Tg: 5 R
E ~ B el 556 {4 pindip; EI.29° | Ay-5-1224 £3.95 * | LM3909 66p * 1
Tl - L2 Sl i &  AYS30 £659 ‘ AP SNInN 51,98
CDA008AE . RIEFAAR g Mepnde SR [ASa 55 MCIZOR 210 | g7eSM HE
CDA0OTAE N 1 4 pin 2p. 1O Jl W C . — . MC1312P  £2.52 I % -
CD4008AE R TIPS e Tl 5 ;tn W Gpn 30 709 {14 pin dip] gZp | sHAOR: 4£3.01 MC1314P  £4.38 ;rj;ggg ;ewxsso);;
CO4009AE 16 pir. 13p Q6pin3?p.  Wpin 35p Gl GELHE MC1315P  £4.85 CNTBEEONITBAI20) 755
COA0I0AE . ’ 710 (10-991 e | cazim £0.19 ‘ MC1327P £1.48 f 085) 5% 12
CDA0NI A% 3 : }"f‘ CIRCUITS 718 {4 pin dip} 4;5;» | CA3045 21,69 | MC1330 89 ; SINTEE66N (CAS
D401 24 il . — 711i70-991 Slp CA3C46 8p | MC1339P  £1.60 o okt
CD4DI3AF - Our 8 Poge A4 Audio ) .C. Bookler 71 (14 pin dip: 44p CA30S3 59 I MC1350 68p i TAA263 21
CDACT4AE - e is supplied FREE with purchases of TR AM Rodigh £1.78 | Ca308s 1 60 MC1351 920 1AAGG0 £2.06
| CD4DISAE 4 146 7 117+ Lingar 1.C " wo.*h £1. or more 723 (T0-99) ‘ CA3075 £1.54 MC1352 92p TAA3I0A £1.87
CD4016AE L 48p” 4dp * i35p. iF sold olonet Contains circuits 723 {14 pin dip CA3078 £1 26 MC1357 £1.60 TAA320 £1.44
CD4CI7AE 1 £1.07 © 93" and pin connections 741 {8 pin dip 30p | caswo 5% MC1358 | TAA3S0 52,43
CDADIBAE < 5e- Higrs 1% 15 Amplifiers 250 m' 1o 20 wihss 741 (10-99) e CA308! £1.86 (CA3065) £1.23 | TAA3ZD £3.45
| CDAOISAE 3 b6¢  S3p v 5 Audig Pre-Amplifiers 741 (44 pin digh £1.86 MC1375 £1.,5 1 TAAS50 A
CDA402PAE * £1.64 7 €1.31 ° i Tape Pre-Amplificr 747 (14 pin dip) : (1DA1200) £2 43 | MC1455(S55T) 65p * | TAAS70 o=
CD4021AE * £1.46 * £1.17p " % Power Driver 48 (B pin dip} £1.67 = | MC1456CG £1.77 . TAA700 £5.03
1 coso23Ae . i7p* I4p 1 instrument Amplifier 1B:fevi 748 (10-991 £1.76 MC1458CPI 89p . B
CLA072AE ¥1.53 Y £1.22 ° | Genaral Purpose Mini Amplifier 748 714 pin diph 84, MC1468G  £2,30 | TBAI20S £1.7%
CD402AE .05 84p 4 D.¢. Controlled Gain Controf 753 F M. b daRe CAJ4OTE 1LM3900) 68p MC1495L  €4.48 i TBAZ3! £1.02
CD4025AE B Gl o 4 Micrommini rodis 12 1.C's} 1!:»2; | CA36008 £1 44, mg;gggg g -215 f §:§%723) gfz
CDADIAE = £2.83 ¥ £1.8¢ * BT : b ' :
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Morethan
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-digit clock, 6-digit ciock, 10W high quality power:
amp., High quality stereo pre:amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS ... . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., ete. . . .

Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,
relays, resistors (even 1% types! ), switches, interlocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, tools, organ components,
keyboards, L.E.D.’s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc., etc. . . .

Really*good value for money at just 40p.

SYNTHESISER

We stock all the parts for this brilliantly designed synthesiser,
including all the PCB's, metalwork and a drilled and printed front
panel, giving a superb professional finish. Opinions of authority
agree the ET! International Synthesiser is technically superior

to most of today’s models. Complete construction details

in our booklet now available price £1.50, or S.A.E. please
for specification

ELECTRONIC ORGAN

Build yourself an exciting Electronic
Organ. Our leaflet MES51, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
a simple 49:note instrument with a single
keyboard and a limited number of stops.
Leaflet MESS2, price 15p, describes the
extension of the organ to two kevboards

YOU MUST ;
SEE OUR PRICES BEFORE YOU BUY (sa. piew for des)

GRAPHIC EQUALIZER

A really superior
high quality, stereo
graphic equaliser
as described in
Jan. 1975 issue

of ETI. We stock
all parts (except
woodwork)

including all the each with five voices and the extension
metal work by an octave of the organ’s range.
drilled and Solid-state switching and new foozages along with a pedal board

printed as required to suit our components and PCB’s.
Complete reprint of article—price 15p.

and a further extension of the organ’s range are shown in
leaflet MES53, priced at 35p (Pre-publication price 15p)

NO MORE DOUSTS ABOUT PRICES &

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance;for
just 30p a year {refunded on purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of
GUARANTEED prices. Send us 30p and we’'ll put you on our mailing list — you'll receive lmmednately our latest price list then every
two months from the starting date shown on that list you'li receive details of our prices for the next GUARANTEED period befora the
prices are implemented! — plus details-of any new lines, special offers, interesting projects — and coupons to spend on components to
repay your 30p

NOTE: The price Iist is based on the Order Codes shown in our

0

catalogue so an investment in our super catalogue is an essential
first step.
Call in at our shop, 284 London Road, Westcliff-on-Sea, Essex.

Please address all mail to

MAPLIN ELECTRONIC
W SUPPLIES
i P.O. Box 3 Rayleigh Essex $56 8LR.

MAPLIN ELECTRONIC SUPPLIES £:S, 8973 Raviaier
EENEEEEEEREEEEES
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| enclose Cheque/P.O. value

For copy/copies of your Catalogue
Name =
Address
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