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7400 Up 
7401 Up 
7402 I4p 
7403 Up 
7404 Up 
1405 Up 
7406 40p 
7407 40p 
408 20p 
409 2Gp 

7410 ISp 
7411 20p 
74'2 20p 

AA'13 lOp I 
~~lW ~:~ I 
AC126 Up , 
AC127 Up 
AC127/0' 25p 
AC'28 lip 
AC151 2Sp 

~gmK :g~ I 
ACY17 35p I 
ACY2' 30p 
AO'49 Hp 
A0161 40p 
A0162 Up 
AO'6' /2MP 

Hp 
Hp AFl14 

AFl 15 
A F' 16 
AFl 17 
AF118 
A F125 
AF' 39 
A F239 
ASY26 
BA11 4 
BA121 

Hp I Hp 
Hp 
SOP 
25p 

=:~ ! 
40p 
tp 
Bp , 

ROTARY 
SWITCHES 
BY LORLlN 
lP12W 40p 
2P 6W 40p 
3P 4W 40p 
4P 3W 40p 

BZYII 
ZENERS 
OV7-33V 
10p eac h 

POTENTIO· 
METERS 
IK lin-2M lin 
5K log·2M log 
lOp each 

FND 500 
SEVEN 
SEGMENT 
COMMON 
CATHODE 
DISPLAY 
£1 'lOp 
4for £5 ' 00 

BF251 10 fo r 
£1 ' 50. 

DIL 
se)' .rs 

• In Up 
14 Pin t,p 
16 Pin Up 

T.T.L 74 I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7413 :lOp 7432 Up 7454 15p 7490 3Sp 74, 2, :lOP 7('39 I lOp 741 56 70p 74174 lOOp 74'89 350p 
7414 lOp 7437 Up 7460 15p 7(9, 75p 74,22 40p 74,4, Hp 74'57 70p 74175 75p 74190 140p 
74'6 30p 7438 2Sp 7470 30p 7492 4Sp 74123 lOp 74'42 270p 74,60 top 74176 lOOp 74191 UOp 
7417 30p 7440 ISp 7472 25p 7493 40p 741 25 SOp 74143 270p 74161 top 74171 lOOp 74192 l2Gp 
7420 15p 7441 Up 7473 :lOp 7495 Hp 74126 SOp 74'44 270p 74, 62 90p 74178 140p 
7422 20p 7442 15p 7474 30p 7496 71p 

74130 UOp 
74145 75p 74163 Hp 74179 UOp 74193 120p 

7445 lOp 74100 ISp 74147 230p 74'94 lOOp 7423 25p 7446 ISp 7475 30p 74104 40p 74'3' 'OOp 74148 110p 74164 12Sp 74180 lOOp 
74, 95 1 100p 7425 2Sp 7447 75p 7476 lOp 74105 Up 74132 Up 74150 12lp 74165 125p 74181 200p 

7426 25p 7448 70p 7483 ISp 74107 lOp 741 35 lOOp 74'51 asp 74166 12Sp 741 82 75p 74196 lOOp 
7427 25p 7450 15p 7485 lOOp 74'09 SIp 74136 lOp 74153 asp 74167 32Sp 74184 150p 74'97 lOOp 
7428 40p 745' 'SP 7486 lOp 74118 lOp 74137 lOOp 74154 120p 74170 200p 74' 85 150p 74'98 liSp 
7430 15p 7453 15p 7489 250p 74,20 90p 74138 125p 74155 70p 74173 150p 74'88 350p 14'99 liSp 

SEMICONDUCTORS 
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 

BA138 
BA148 
BA154 
BA' 57 
BA173 
BA216 
BA31S 
BAX' 3 
BAX16 
BB'05A 
BB1'0 
BC, 07 
BC,OB 
BC108C 
BC109 
BC'09C 
BC1'3 
BCl17 
BC125 
BC, 26 
BC146 
BC147 
BC148 
BC148C 
BC149 
BC157 
BC158 
BC'59 
BC167A 

Up 
16p 
12p 
15p 
15p 
16p 
16p 
5p 
5p 

35p 
4Sp 
lOp 
lOp 
Up 
lOp 
Up 
12p 
lip 
20p 
15p 
12p 
lOp 
lOp 
Up 
lOp 
'Op 
lOp 
lOp 
12p 

I 
BC168B 
BC168C 
BC169C 
BC171 
BC172C 
BC178A 
BC182 

I :g:gL 

I 
BCl 83L 
BC184 
BC'84L 
BC186 
BC205 
BC2'2 
BC212L 
BC2'3L 
BC214 

I BC214L 
BC258 
BC294 
BC303 

I BC317 
BC323 
BC328 
BC338 
BC547 

I :g~~B 

14p 
ISp 
ISp 
12p 
12p 
lip 
lOp 
12p 
lOp 
12p 
lOp 
12p 
24p 
14p 
lip 
12p 
12p 
Up 
Up 
Up 
3Sp 
sSp 
up 
Hp 
up 
12p 
'2p up 
12p 

I gg:g~ l;~ 
BC549C Up 

I 
BC557 Up 
BCY34 Hp 
BCY70 15p 
BCY7' 20p 
BCY72 UP 
B012' a5p 
B0123 lOOp 
B0124 I'p 
BO' 3' lap 

I BO' 32 31p 
BOl33 Up 

I 
BO' 35 40p 
B0136 40p 
B0137 40p 
B0139 Jlp 
B0140 40p 
B018' lOp 
BO'82 lOp 
B0207 TOp 

I :g~~ :;~ 
BOY,O lOOp 
BOY62/0' Hp 

I BF120 SOp 
BF121 4Sp 

ELECTROLYTIC 
CAPACITORS 

RESISTORS 
CARBON 
FILM 5% t w E1 2 
100 for £1 -00 
A ny one v81 ue. 

" F/V 
' 47/25 
1/16 
1/25 
'/50 
2 ' 2/25 
2 ' 2/35 
3 '3/25 
4 ' 7/10 
4 ' 7/16 
4 ' 7/25 
4 '7/50 
6 ' 8/25 
,0/1 0 
' 0/16 
,0/25 
,0/35 
,0/50 
22/6V3 
22/1 0 
22/18 
22/25 
22/35 
22150 
33/6V3 
33/18 
33/25 
33/40 
33/50 
47/1 0 
47/16 
47/25 
41135 
47/50 
'00/10 
100/16 
100/25 
lOO/50 
100/63 
' 25/15 
220/16 
220 125 
220/50 
330/25 

5p I ~g~~g 
5p 470/10 
5p 470/25 
5p 470/35 
5p 470/50 
5p 680/25 
Sp 1000/'6 
5p 1000/35 
Sp 1000/63 
5p 2200/1 0 
5p 2000/35 
SP 2200/'6 
5p 2200/63 
Sp 2200/' 00 
5p 3300/16 
~~ 3300/25 
5p 3300/63 
Ip 4700/25 
5p 4700/40 
:~ 4700/63 

lip 
lip 
!Zp 
Up 
lip 
22p 
2Sp 
2Sp 
lOp 
SOP 
21p 
50p 
35p 
75p 

!ZI p 
40p 
42p 
lOp 
45p 
SOp 

120p 

Ip I 5p 
Ip 

POLY'TEII 
CAP'ITORS 

Ip 
Ip 
l p 
Ip 
Ip 
Ip 
Ip 
7p 
Ip 
Ip 
Ip 
Ip 

lOp 
Ip 

lOp 
120 
Z8p 
Up 

Mullard or Erie 
,'IF 
' 00' 
· 0022 
·0033 
·0047 
' 0068 
' 0' 
·022 
·033 
·047 
·1 
·22 
·33 
' 47 
1 ·00 
2 ·2 
4 ·7 
8 ·8 

Jp 
Jp 
Jp 
5p 
Jp 
Sp 
5p 
Jp 
Sp 
Ip 
lp 'p 

12p 

20p 11 U p 
35p 
40p 

OECODER 
BOARD 

Contains 
18 x 74156 
2 x 741 55 
2 x 7409 
1 x 74180 
1 x 74150 
1 x T IP32 
2 x 60 W ay edge 
Connector. £4'00 
No technical de­
tails avail able. 

MURATA 
ULTRASONIC 
TRANSDUCER 
MA40LlR 
£3 ,00 each 
€5 ,50 pair 

SPECIAL 
OFFERS 

BCU7 
BC148 
BC'4D 
BCI57 
BC'5S 
BC'S9 
8F' " 
BF'9S 
BFI98 
Bf197 

lOO 
ASSOR­

TED 
FOR 

£ 7 ' 50 

BF'23 
BF125 

I 

BF127 
BF,60 
BF187 
BF173 
BF179 
BF179C 
BFl80 
BF181 
BF182 
BF183 
BF186 

I 
BFll14 
BF'95 
BF198 
BF197 
BF198 
BF199 
BF200 
BF224 

I :m~ I BF244B 

1 :m~ 
BF259 
BF274 
BF324 

4'p BF338 3'p 
4'p BF337 lSp 
SOp BF363 lip 
31p BFS94 30p 
25p BFW58 21p 
2Sp BFX29 30p 
35p BFX81 130p 
40p BFX84 25p 
30p BFX85 30p 
35p BFX87 2Sp 
30p BFX88 2Sp 
30p BFYSO 2Gp 
25p BFY51 20p 
lOp BFY52 2Gp 
Up BFno 125p 
lOp BR10l 35p 
lOp BRY39 35p 
Up BRY58 lSp 
Up BSX2Q 2Gp 
30p BS Y 40 2Sp 
ZOp BS Yts 20p 
20p BT'OOA lOp 
lip BU105 lSOp 
Up BUl 33 l5p 
21p BU208 HOp 
2.p BY,OO 20p 
30p BY12G Up 
15p BY127 15p 
lOp BYl33 Hp 

BY'84 
BYX94 
C1120 
C1164 
El 00 
E300 
E430 
'MJE340 
MPSA06 
OA10 
CA47 
OA90 
OA91 
OA202 
OC23 
OC25 
OC28 
OC35 
OC42 
OC43 
OC46 
OC7' 
OC72 
OC75 
OC81 
OC810 
OC83 
OC84 

SOp 
Ip 

30p 
2Gp 
42p 
47p 

12Sp 
45p 
Up 
40p 
Up 
Gp 
6p 
Ip 

200p 
lOOp 
75p 
75p 
3Sp 
35p 
3Sp 
25p 
30p 
30p 
30p 
2Sp 
SOp 
SOp 

MULLARD MODULES CA3130 
CA3'40 
CA3076 
CA3OB5 
CA3088 
CA3089 
CA3090AQ 
CA3130 
LM3OOT05 
LM301AN 
LM307N 
LM3OBT05 
LM30BDIL 
LM309K 
LM310T05 
LM311T05 
LM317K 
LM324 
LM348N 
LM380N 
LM391 
LM555 
LM710T05 
LM7100lL 
LM723T05 
LM7230lL 

LP'152 
LP'l 53 
LP1165 
LP1166 
LPll68 

lP'18' 
ECL1043 

£2 ' 00 
£4·10 
£4 ·00 
£4 ·10 
£4 ' 00 
£4 ' 00 
£4 ' 50 

B0807/608 POWER COMP . PAIR £"50 

BRIDGE RECTIFIERS 

,A 50V 
lA looV 
lA200V 
lA 400V 
'A 600V 
2A50V 
2A l00V 
2A 200V 

Z5p 
30p 
30p 
3Sp 
40p 
35p 
SOp 
J5p 

V/ REG. 
7805 
78'2 
7815 
7818 
7824 

U~p 

UOp 
UOp 
I U p 
150p 

ggm ':g~ ::::~~~~ ~:g~ 1 ~~n~ ~:~ 
OC2OO lOp TIP36A 350p 2N13OB lOp 
ORP,2 lOp TIP41A lOp 2N171' Hp 
"1039 150p TIP4' B 7Sp 2N22'9A ZSP 
TlP29 4Sp TIP4'C 80p 21>12463 30p 
TIP29A 47p TIP42A lOp 2N2906 tip 
TIP29C lSp TIP42B ISp 2N2907 20p 
TIP30 55p TIP29S5 70p 2N3053 ZOp 
TIP30A 51p TIP30S5 5Sp 2N30S4 SOp 
T IP30B 6Sp TIS90 2Sp 2N3055 lOp 
TIP30C lOp TIS9' 25p 2N3439 50p 
TIP3' 5Sp IN914 5p 2N3702 11 P 
TIP31 A SIp I IN3754 20p ~~~~~ n~ 
::::~~1~ ;:~ :~:gg~ ;~ 2N3705 12p 
TlP32 lOp IN4003 Sp ~:m~ g~ 
TIP32A ISp IN4004 5p ' 2N371 5 ' 00 

IN4005 5 • • p ::::~~~~ :~~ IN4006 &~ 2 I:~ 
::::~~A 19;~ IN4007 l~ . .. t.:;p 

::::~~~g m~ ~~~~: ~1 n~ !iit4 ~:~ 
TIP34 IISp 2N697 !!?' :~ 3Sp 

::::~~~ m~ ~~~~~ :: ~ ~~ 
TIP35 22Sp 2N1302 0l1li SOP 

lOOp I LM733 1I0p ! ". !Ii ~l SOp 

g:~ t~i;&lN 1~~ I :::~!;&ftjr ~;::~ 
ISp t~~~~N lOOp ' TA0100 ' 'lOp 

~ag~ MC1310P ,:;~ I :::~giJ8s '~~ 
400p I ML741 14 Pin 30p TBA120T 125p 

l OOp ~~~1~ m~ :::g~~gg ~~~ 
'~~ NE529K 150p TBA540 2:1Op 

&5p I ~m~ I~:~ ::::~~g ~;;~ 
!:IOp NE562B 400p TBA560C 335p 

I·!!P Mullard BTY87 I T BA64' A'2 2SOp 
-p l00R 'OOV 8 5A £1 00 T BA720 250p 

::~ 3817 OPC ClocW~ ::::~~~S m~ 
3Up SN76003N !lOp TBA82Q lOOp 
'SOp I SN760' 3N \sOp T BA990 280p 
2QOp SN760' 3NO 125p TCA270Q 250p 
HOp SN76023N '80p TCA270S 250p 
180p SN76023 NO 'Up XR2206 67Sp 
ZIp SN76227N 110p XR2207 4SOp 
lOp SN76228N 180p XR2216 6S0p 
65p I SN76666N lOOp ZN414 120p 

~~~ ::: ~!~gg l:g~ I ~~t~~,fAM :::~ 

SPECIAL SCOOP OFFERS ENAMELLED COPPER WIRE 50GR REEL 

LEDS ,125 
OR ·2 RED ONL V 

lOO for £g , " 

1000 lor £60 ' 00 
SPECIAL QUOTATION FOR 

LARGER QUANTITIES 

SKELETON 
PRE·SET 
POTENTIQ. 
METERS 

O' lW looR·'m Ip 

LEDS 
RED ·125 15p 
GREEN ' 125 ZSp 
YELLOW '125 Up 
RED ·2 Up 
GREEN · 2 Z5p 
YELLOW ' 2 Z5p 
OL747 0 ·6" 

Di s play 200p 

14SWG 
16SWG 
18SWG 
20SWG 
22SWG 

40p I 24SWG 40p 26SWG 
45p 28SWG 
SOp 30SWG 
SOp 32SWG 

SO'p I 34SWG 
SOP 36SWG 
5!1p 38SWG 
55p 40SWG 
lOp 42SWG 

IN4148 DIODES BY TEXAS/ITT 

100 for £1 ·50 

lOp 
Up 
70p 
70p 
lOp 

TEXAS TlS88A VHF FET 10 for £2'30. 100 for £20 00 

741 OP AMP 10 for £2 ·00 

R.C.A. T2Soo0 T RIAC 400V BA £1 ·21 G.S . SC1Sl0 TRIAC 400V 15A £1 ,50 555 TIMER 10 for £2 ,50 

XEROZA RADIO 
306 ST. PAUL'S ROAD, 

HIGHBURV CORNER, LONDON, N.1 
TELEPHONE 01-2261489 

Easy access ·to HiOhbury via Victoria Line (London Transport) Bri tish Rail 

7410 
7412 
7420 
7430 
7432 
7442 
7474 
7476 

10 for £1 ·00 7483 
10 for £1 ·50 7493 
10 for £1 00 7496 
10 tor £1 00 74107 
10 for £2 ·00 74121 
10 for £3·50 74153 
10 for £2·00 74161 
10 for £2·50 

10 for £7·00 
10 for £2 ·50 
10 for £4 ,50 
10for£2 ,OO 
10 for £2 ·50 
10 for £4 ,00 
10 for £8 ' 00 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 
AND V.A.T. AT 8 OR 12! % AS APPROPRIATE 

- ------ -
Manufacturer. (Large and Small) we welcome your enqulrle • • Over. eas Buyers/Agents etc. let us know your requirements. 

T.T.L. 74 I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7400 Up 7401 Up 7402 Up 7403 Up 7404 Up 7405 Up 7406 4Bj> 7407 <0p 74M 20 j> 7409 20p 7410 Up 7411 2a p 7412 20p 

7413 Mp \ 7414 »P 7416 SOP 7417 30p 
7420 ISp 7422 20p 
7423 2Sp 7425 Sip 
7426 25p 7427 2Sp 
7425 40p 7430 Up 

7432 25p 7437 ZSp 7433 2Sp 7440 Up 7441 ♦Sp 7442 SSp 7445 Up 7446 ISp 7447 75p 7446 70p 7450 ISp 7451 Up 7453 "p 

7450 SSp 7491 75p 7402 45p 7453 «Dp 7495 Mp 7496 7«p 74100 ♦SP 74104 40p 74105 40p 74107 30p 74109 SOp 74118 iDp 74120 Mp 

74121 Sflp 74122 409 74123 COp 
74125 Mp 74126 SGp 74130 UBp 7*131 lOCp 
74132 ♦Sp 74135 IMP 
74136 Mp 74137 IMP 7*138 IZSp 

74139 Iftflp 74141 «P 74142 270 p 74143 270p 74144 270p 74145 7Sp 74147 230 p 74148 IMp 741E0 Uflp 74151 ♦Sp 74153 (Sp 74154 120P 74155 TOp 

74156 TDp 74174 I00p 74157 70 P 74175 7Sp 74160 Hp 74176 100 p 74161 lOp 74177 UOp 74162 90p 74178 UOP 74163 Mp 74179 t49p 74164 125p 74180 lOOp 74165 l2Sp 74181 209p 74IB8 t25p 74182 75 p 74167 37Sp 74184 1»p 74170 ZOOp 74185 1S0p 74173 tSCp 74188 3 SOp 

74189 356p 
74190 I40p 
74191 UJp 
74192 I20p 74193 T29p 
74194 loop 
74195 .1«p 
741M loop 74197 lOOp 
74198 USp 
74189 185p 

SEMICONDUCTORS 
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 

AA113 lOp 
AAZ17 30p AC121 SOp AC126 Up A C127 "P A C127/01 asp AC12B Up AC151 25p 
AC153K 40p AC176 Wp ACY17 35p ACY21 30p AD149 Up AD161 40p AD162 40p 
AD161/2MP Mp AFl 14 22p AF115 22 p AFl IB 22p Af117 22 p 
AFl 18 MB AFl 25 25p AFl 39 SSp AF238 45p ASY26 4Cp BA114 ♦p BA121 ♦ p 
ROTARY 
SWITCHES 
BY LORLIN 
IP 12W 40p 
2P 6W 40p 
3P 4W *0p 
4R 3W 40p 

HZYB8 
2ENERS 
DV7-33V 

BA139 BAI48 BAI54 BA157 □ At 73 BA2|fi BA3I8 BAXIS BAX19 eatosA BB110 BCt07 BC103 BCtOBC 0C1O9 BC103C acua BC117 BC>25 Baze BC148 BCJ47 BC148 BCI48C 00149 ecisr BC15S eciss I BC1B7A 

EVtCTROLVTIC CAPACITORS 

POTENTIO- 
METERS 
IK I In 
BK log-^M log 
Mp each 

FND 
SEVEN 
SEGMENT 
COMMON 
CATHODE 
DISPLAY 
£1 Mp 
4 for £5 00 

BF257 10 lor 
£1-56. 

D1L 
sc -rs 

.in 13p 
14 Pin 14p 
18 Pin ISp 

um •47/25 51* 1/16 50 1/2S 5p 1/50 5p 
2 2/25 5p 2 2/35 5p 3 3/25 5p 4-7/10 5P 4-7/16 sp 4-7/25 Sp 4-7/50 Sp 6 8/25 5p 
10/10 5p 10/16 Sp 10/25 5p 10/35 Sp 10/50 Sp 
22/6V3 Sp 22/10 Sp 22/7 B SB 22/25 Sp 22/35 5p 22/50 «P 33/6V3 5p 33/15 •p 33/2S 6p 33/40 flp 33/50 7p 47/10 Bp 47/16 ♦p 47/25 ♦ p 47 35 «P 47/50 7p 100/10 *P 100/16 ♦P 100/25 •P 100/50 «P 100/63 lOp 12S/15 «P 220/16 lOp ?20'25 Up 220/50 20B 330/25 Up 

330/35 Hp 330/BO Hp <70/10 Hp 470/25 Up 470/35 tip 

lp BCMfiC Hp (p BC54CB 13p ip BC54SC 1<p 
P Bcssr Up '? BCY34 I0p P BCY70 13p |P BCY71 ?ep 

BCY72 15p P BD121 Bip P BD123 iMp P B0124 Up P BOiai Up Jf BDI32 38p 
^ BD133 4Sp " BD135 40 p 
n BD13S 40p g BD137 «p Z, BD138 Mp 
p 60140 4Qp p 6DT81 |0p a B0182 5flp p BO207 70p 
P B0233 Mp P BD263 65p p BDY10 KMp O H DV 62/01 Mp p 6F120 5Dp p BF121 45p 

RESISTORS 
CARBON 
FILM 5% iW E12 
100 for £1 00 
Any One vslue. 

BF123 45p BF336 55 p 8^125 «P BF337 35p BF127 "P BF363 ♦Bp BF188 Mp BFS84 Up BF1B7 ZSp 8FW58 Mp BF173 ZSp BFXM Up BF179 33 p 8FX81 T30p BF179C «p BFX84 ZSp BF180 30 p BFX8S 30 p BF181 JSP BFX87 ZSp BFI82 aop BFX68 ZSp BF183 aao BFYS0 Wp BFI86 ZSp BFY61 ZOp BF104 lOp BFY52 20 p BF1B5 Up 6FV0O I25p BF196 Up BRI0I SSp BFl 07 Up BRV39 SSp BFiaa ZSp 8RY56 SSp BFl 99 ZSp BSX20 ZOp 6F200 Up BSY40 Up 6F224 ZOp BSY95 Mp 6F225 20p BT1«A lOp BF941 Up BUI 05 l»p 8F2448 3Sp BUI 33 75 p BF257 Z6p BU208 220 D BF258 Zip BYIOO Mp BF259 3&p 8 V126 Up aFZ74 tip BY127 Up eFa24 39p BY133 Mp 

BY164 Hp BVX94 •p C1120 Sflp C1164 Wo El 00 42p E300 4Tp E430 IZSp WJE340 4Sp MRSA08 ZSP OA10 «p CA47 Up 
O ABO ♦ p OA 91 ♦p QA202 ip OCZ3 ZWp 
OC25 UOp OC2a 7Sp OC35 75 p OC42 35p 
OC43 SSp OC4S 25p OC7I ZSp OC72 Mp 
OC75 36B OCBI 30p OC81D ZSp 0083 50p 
OC84 SOp 

1000/35 30p 
1000/63 50 p 
2200/10 28p 

2200/100 I26p 

4700/40 SBp 
4700J83 12 Op 
POLY'TEH 
CAP'ITORS 

-001 Sp •0022 Bp 0033 ap •0047 Sp 

"022 5p 033 Bp 

•47 t?p 100 2Dp 

DECODER 
I BOARD 

Contains 
18 x 74156 

2 X 74155 
2 X 7409 
1 x 7418Q 
1 x 74150 
1 x TIP32 
2 x 50 Way edge 
Connector. £4-M 
No technical de- 
tails available. 

MURATA 
ULTRASONIC 
TRANSDUCER 
MA40LIR 
£3*00 each 
€5-50 pair 

SPECIAL 
OFFERS 

BC147 Bcua BC149 100 CCIST ASSOR- BC158 TED BC158 FOR Bf 194 £7-56 

OCUO IMp ] TIP35A ZMp OC171 40 p TIP35C ZiOp OC5DO 80p TIPMA 350p ORP1Z 70 p TIP41A 70p H1O30 IMp TfP4fa 75 p TIP29 45p TIP41C lOp 
TIP29A 4Jp TIP42A aop 
TIP29C 75p TIP42B 85p TIP30 SSp TIP2955 70p TIP30A Sip 1 TIPM55 SSp TIP308 SSp TfSBO ZSp TfP30C Up 1 TIS91 ZSp 
7IP31 SSp IN9T4 5p TIP3IA Mp IN3754 ZOp TIP310 65p | IN4001 Sp TiPaic 74p IN4002 5p T/P3Z €6p 1 rN40C3 Sp TIP32A ♦Sp IN4O04 5p TIP32B 85p IN40O5 Sp TIPSZC Wp IN4009 fip TIPaJ lOOp {N4007 7p TIP33A 105p fN4148 ♦P TIP33B 1 Up JS44 4t)| TIP33C I30p 2N456A TIP34 1l5p 2N697 Up TIP34A lUp 2N929 Mp TIP340 145p 2N930 Up riP35 225p 2N1302 ^P? 

I 2N1305 31 p SNISOfl 38p 2N1308 top 2N1711 27 a 2N22T9A 25 p 2.N24B3 30 p 2N2MO Up 2N2e07 20 p 2N30S3 20p 2N3054 5(Jp ZN3055 tip 2N3436 Mp 2N3702 11 p 2N3703 12p 2N3704 Up I 2N3705 12p 2N3706 lip 1 2N3711 12 p 2N3nB iKp 

hp 
iT i 6041 sop oasr- sop 

BRIDGE NEC 
1A 50V 

TIFIERS 
ZSp V/R A 100V 3<,P 7RrK A 200V 35p 7Bf A 400V 35 p /812 A 600V Up 7815 2A 50V 35p _, _ 2 A 100 V SOp 70,8 

NAMELL ,ED CO Pi 
JSWG <3| 5SWG 40| iSWG «!| JSWG »l 2SWG Ml 

SWG SWG «5; ISWG 70 SWG 70 SWG 90: 

SKELETON 
PRE-SET 
POTENTIO- 
METERS 
0 IW lOOR-lm 80 

LEDS RED -125 ISp GREEN -125 25p YELLOW -125 25p RED -2 I5t> GREEN - 2 2Sp YELLOW -2 35p DL747 0 6' Display 2Mp 
741 OP AMP 10 for £2 00 

R.C.A, T2200D TR1AC400V 8A £1-20 555 TIMER 10 for £2.50 

XEROZA RADIO 

306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON, N.I 

TELEPHONE 01-226 1489 

Eisy *cc©i*To Hlahbury via Victoria Line (London Transport) BrUish Rail 

7410 10 lor £1 00 7483 10 for £7 00 
7412 10 for £1 SO 7493 10 lor £2 50 
7420 10 for £1 00 7496 10 lot £4-50 
7430 10 lor £1 00 74107 10 lot £2 00 
7432 10 lor £2 00 74121 10 for £2 50 
7442 10 for £3-50 74153 10 lor £4 00 
7474 10 for £2 00 74161 10 for £8 00 
7475 10 for £Z 50 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE 
AND V.A.T. AT 8 OR 12^% AS APPROPRIATE 

M.nuf.ctur.rs (LafQ* and Small) w. welcome yoor etiquiiJac. Oveneu etiy.n/Aoonls etc. lei u. know you. reqitiremonts. 
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the quickes~ fitting \ \ \ , I ' I 
CLIP ON ~\ 'I 
capacitive discharge ./ 
electronic ignition 
in KIT FORM -Introductory 

SPECIAL OFFER 
£2 OFF Kit //. 
• Smoother running /'I 
• Instant all-weather starting \ \'" 
• Continual peak performance 
• Longer coil/battery /plug life 
• Improved acceleration/top speeds 
• Optimum fuel consumption 
Sparkrite X4 'I a high performance. high quality capacitive discharge, electronic 
Ignition system In kit form. Tried, tested, proven, rellabl. IIIld complete • • t can be 
assembled In two or three hours and fltted In 1/3 mina. 
Becaus. of the 8uperb design of the Sparkrlt. circuit It completely eliminates 
problems of the contact breaker. There 'I no misfire dUI to contact breaker 
bounce which I. eliminated electronically by a pulle suppres.lon circuit which 
proven" Ihe unit fI,lng.1 the polnto bounco open al hlOh R.P.M. Contact breoker 
burn 'a eliminated by reducing the current to about 1/5Oth of the norm. It will 
perform equally well with new, old, or eyen badly pitted point. and I. not 
dependent upon the dwell time of the eontact breaker. for recharging the aystem. 
Spe.rkrtte Incorporatea a ahort circuit protected Inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of blowing the 
translators of the SCR. (Moat capacitive discharge Ignltlon8 are not completely 
foolproof In this respect) . The clrcult Incorporates' a voltage reoulated output for 
greatly improved cold starting. The circuit Includes built in static timing light, 
systems function light, and aecurlly changeover switch. All kits fit vehicle. with 
coli/distributor Ignition up to 8 cylinder •. 

THE KIT COMPRISES EVERYTHING NEEDED 
Die pre •• ed epoxy coated ca.e. Ready drilled. aluminium extruded ba.e and heat 
Sink, coil mounting clip., and Iccessorles. Top quality 5 year guaranteed 
transformer and components, cables, connector., P.C.! •• nuta. bolts and .llIcon 
gre •••• Ful11nstructlona to •••• mble kit n.g. or p08 • •• rth and fully Illustrated 
installation Instruction • • 
NOTE-Vehicle. with currenllmpul •• lachometoro (Smith' code on dial RV1) 
will requlr. a t.chometer pul.e ., ..... unit. Price £3'35 Inc. VAT. POlt" p.cking. 

Electronic. De.lgn Assocl.te. (Dept. PWS), 
82 B.th Street, Wel •• " WS1 3DE. 

~ec~D~.S~~5 -., 11 :J1Bath Straet. Walsall. WS130E. Phone: (0922) 814791 

I I 
Name 

Address 

Phone your order ";iii; Access or Barclaycard I_m .. " .......... ~--.. I 
Ii 

Cheque No. iI 
Sond SAl: n broduo ooIr __ -----2 

LEADER Electronk: KIts 

I 
" , 

I] lO . 

Digital Clock Kits 
Available In 24 hour vers',on (K it No: LCK 101) 

or 12 hour version (Kit No: LCK20l) 
0.5" Hi~ bflghtness Red LED display, Teak 
cagewith OPliCdI graJe led pefspex front. 
Fast &. slow reset. 240v 50 Hz. Modular construction 
Full Instruction booklet. 

Rec. Retail £13.99 inc. VAT/P&'P (Ex. VAT £12.95) 

Bench Power Supply LPU102 
Variable voltage power SUpply kit With 
5 - 3CN DC. at 1 Amp. Featuring unrque 
FalrchTld regulator chip. (as featured In E. T.1. Magazine). 
Fully drilled &. painted caseldla~is. Meter. all parts, 
Full rnstruct ion booklet. 

Aec. Retail £18.15 rpC, VAT/P&P (Ex. VAT £11.36) 

--- - - ---- --- ---

~. 
I ''V I 

, .,--' - - - 114 

Laboratory Power Supply LPU103 
Excellent pOlNer supply design featuring exceptional 
regulation. Zero {Cl 30 volt and Zero to 1 Amp 
variable output with yariable limiting in twO ranges : 
0- l00mA & 0 - lA. Output meter reads both current 
& voltage. System can stand up to 2 hours In full 

~~~ ~~~~~er:n~~~:2& painted case/chassis. front 
panel decal Building manual/circuits etc. 

Ree. RetaIl £29.99 inc. VAT/P&P (Ex, VAT 1ZI.77 ) 

Test Bench Oscillator LT0104 
Sine wave test oscillator featuring Output variable 
0-1 volt between 15 Hz to 30 kHz in four ranges 
600 Ohm output Impedance. Max. 1% distortion at 1 kHz. 
Fully portable. (UgeS 2 )( PP3 batteries - extra) 

Rec. Retail £7.99 Inc. VAT/P&P (E)I(. VAT £7.40J 

"LEADER" Electronic kits enable even the roexperienced constructor to produce eQuipment 
of e)(celient appearance through our policy of providing: 
Comprehensive manual of building instructions, Fully finished cases/chaSSIS including ell 
necessary drilling, punching, plating. painting. 
Screen printed front panel decalS with all lettering etc, Matching instrument knobs, 
And most of all ALL PARTS to the last nut & bolt. 

"LEADER" Electronic kits are distributed by Arrow Electronics Limitl!ld, Leader House, 
Coptfold Road. Brentwwd. EsseK Tel : 0277 219435 Telex 99443 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
[CS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant­
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you arc studying for an examination ICS guarantee 
coaching until you are successful. 

City" Guilds Certificates: 
Telecomm1lDications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Comm1lDications Certificate 

Diploma Courses: 
Colour TV Suvicing 
Electronic:: Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Con.hactm 

, , , ' , . . . , . : , . = ICS To: Int ... national Co .... e.pondence = = School. = 
• 1leDt. No. 176T, I,,_t Ho_ LONDON • = SW8 4UJ or telephone 622 9911 = = Subject of lnteres!..... = 
• • _ Name • 

• • = Address = - . = ............. '-.. , ..... _. Tel:. . . . . .. . = 
•••••••••••••••••••••••••••••••••••••••••••••••• 
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capacitive discharge^ 

electronic ignition 
in KIT FORM _ / mgW 

Introductory — 

SPECIAL OFFER 
£2 OFF Kit 

# Smoother running ✓ / 
# Instant all-weather starting \ \ ^ 
0 Continual peak performance \ 
0 Longer coil/battery/plug life 
# Improved acceleration/top speeds 
0 Optimum fuel consumption 
SporkrUe X4 10 a high D«rfotmanee, high Quality capacltlva discharge, electronic Ignition system In kit form Tried, testid, pro»en, reliable end complete. 11 can be sasembled In two or throe hour# and flttod In t/3 mlns. Because ol the auperb design of the SoarHrUe circuit It completely ellmlnftlee problsma of the contact breaker. There le no misfire due to contact breaker bounce which Is eliminated eledronlctlly by a pulse suppression circuit which Erevonti the unit flrlng ,f thepoltrte bounce open alMfth ft.P.M. Contact breaker urn l» eliminated by reducing the current to iboul 1/Wth of the norm. It will perform eaufilly well with new, old, or even bsdly pitted points and Is not dependent upon tho dwell time of the contact breakers for rechirglno Iho •yslom. Sporkrlte Incorporates a short Circuit protected Inverter which ellmlnRtes the problems of SCR lock on and, therefore, eHmlnataa the pofitlblllly of blowing ihs transistors of the SCR. (Most Capacitive dlflchargo Ignitions are not completsly foolproof In thla reapect). The circuit incorporates e voltage reguleted output for greatly Improved cold Startlrg. The circuit Includes built In ststlc timing light, systems function light, end security changeover ewltch. All kite fit vehicles with coll/dlstributor Ignition up to B cylinders, 
THE KIT COMPRISES CVIRYTHfNfl NEEDED Die pressed epoxy coaled case. Ready drilled, aluminium extruded bsse end heat sink, coll mounting clips, end accessories. Top quellly 5 year oubranleed rranaformer and components, cables, connectors, P.C.B., nuta, bolts and silicon grease. Full Instructions to aisemblo kit neg, or pos. eerth end fully illuslraled inatallBllon Instructions, 
NOTE—Vehlcfes with current Impulse taehometsre (Smiths cods on dial RVl) will require a tftchomotor pulse slave unit. Price 43-35 Inc. VAT. poat« packing. 
Electfonics Design Auodates (Dept. PW5). 
82 Bath Street, Walsall WS1 3DC. 

tfoctronics Design Associates. Dept. pwb 
82 Bath Street, Walsall. WS13DE. Phone: (09221614781 

Phone your order with Access or Barcloycgrd 

miot ?in5 m« 
TAUfi RUSE S1AW UMT EUS 
Access or Bflrdaycsrd no. 

1 endoas cho^ufl/Ws for 

ChoQuo No. 
Sort SAE H brotars erif rsqitfftd. 

LEADER Electronic Kits 

Dig ita] Clock Kits 
AvsHable m24 hour verj'oMKh No: LCKT01I or 12 hour verwi (XH No: LCK2011 
06" Kigh brightnws R«d LEO d'Sptav. T«ek ca«i with Opuc«i giaJe ted [wyin* tronr. 
Fast & sliw/ reset. 240^ 60 H*. Wodulv conjtruciion Full rnsiruclion booklet. 
Rec. Retail £13^9 Inc. VAT/P&P (£*, VAT ft2.86) 

Bench Power Supply LPU102 
Variable voltage power supply kit w>th 5 - 30* DC. at I Amp, Faaturing unipos Fairchilri regulslor chip. (» lealured in C.T.I. MSflazSdst. 
Fully drilled 6 painted ca*e/<taMis, Meter, ill pertj, 
full instruction booVtfll. 
Rec, Retail £1 B.75 ipc. VAT/P4P (E x. VAT £17 JB) 

Laboratory Power Supply LPU103 
Excallsnt peo^r uipplv dai^n fsaiurlng excaptionil regulction, 2«to iu 30 volt and 2»ro to 1 Amp 
vsriflble Oulcul with verleote limlinQ in IWO rangei: 0 — 100mA & 0 - 1A Output maiar teadi both currant 
6 voltage, Svi'Om can stond up to 2 hou's in full ihort circud condition, . 
Fully punched, pieted & painted cesa/chessis, front 
panel decai Building manuai/cirajus arc, 
Rec. Retwl £29.99 Inc. VAT/P8.P (Ex. VAT C77.77J 

Test Bench Osclllalof ITO104 
Sine w^ve lest oscluatof feaiuring Output variable 0 - 1 volr bstwsen 16 Hi to 30 kHz in tour rang«a 600Chm output imptdanca. Wax. iwditiortlon at 1 kHz. 
Fully pOriMJa, 2 x PP3 batiariaj - extra) 
Ra:. Relall £7^9 Inc. VAT/PAP (Ek. VAT £7AO! 

"LEADER" ElKforic kits enable even the inexperianced ccritrjctor to produce equipment ol excellent appearance ffirough our policy o( providing: 
CompreJiHriiive menuel of building instruciMjns, Fully fimshad cwaVcti^su includiog all necessary drilling, punching, plating, painiirvfl. 
Screen primed froru panel deceit with all letiarlng ait. Matching instnjmant knooa. 
And most of all ALL PAR TS to the tot nut 4 bolt, 
"LEADER" Electronic kit* ar# diitrlbuted by Arrow ElKlronici Llmiwd, Laader House, CoplfcW Road, Biantwuod, Emx Td: 0277 219435 Tdtx 99443 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own honie; in your own time aod at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 
City & Guilds Certificates^ 
Telecommtmlcations Technicians 
Radio, TV, Electronics Technicians 
Technical CommunicationB 
Radio Servicing Theory 
Radio Anvatenzs 
Electrical Installation Work 
MPT Radio Commnnications Certificate 

Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and ContractiAcr 

POST OR PHONE TODAY FOR FREE BOOKLET. 
■fRO To: International Correspondence 
luD Schools 
Dtot. It#. 2T<T. Inurtot Hsum, LONDON 
$W8 4UJ or telephone 622 9911 

Subject of Interest     

Address ... ■: 
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END OF SEASON SALE UP TO 50% off Makers 
List Prices 

WT DAY 

30th April 

SEND FOR LIST 

OF SALE PRICES I 
AdyertiHCI 
Pric .. 
EffectiYe 
I.t MAY 

POWER OUTPUT STAGES 

ALL RSC PRICES INCLUDE VAT 
* DISCOMAlOR 

POWER DISCO CONSOLE 
wltb integral Power Amp1lJler. 

TO I DISCO CONSOLE 
* TWIN FULL SIZE GARRARD 

turtables with cueing device. * CARTRIDGES with Diamond Styli. * 3 SEPARATE VOLUME CONTROLS 
for each turntable and Mic. 
FULL HEADPHONE 
MONITORING FACILITIES 
CONSOLE COMPLETE WITH LID 

£199195 

Incorporating twin BSR type 
turntables and Sonotonc or Acos 
Cartridges with diamond styli. 
Separate Vo!. controls for each 
turntable , Also MONITORING 
FACILITIES, plus Treble and 
Bass Controls. Separate Input 
for 'mike· with vol. control. 

~~a~~~~i:telf3vered £119.95 
Or Dep £16 ·49 &. 18 f'tntly pymts. 
£6'75 (Total £137'99) Carr. £3 ·SO. 

(2) 8. (3) PAIR 100 WATT L'SPEAKERS 
including 12" UNITS £169·95 

TDlSSTEREO 
VERSION £125.00 

DISCOMAJOR/IOO TWIN TURNTABLE POWER CONSOLE 39·95 TITAN IOOW BASS BINS £99·95 "f.:; 
Twin Full size BSR turntables. Sonotone or Acos Cartridaes with Carr. £3 ·50 
Diamond Styli. Facilities as TDI Console but with built-in lOO watt Power Amplifier 

Hiab quality 15- hiah flux Bus Unit and JI04 Horn 
Tweeter in folded horn enclosure providins amazina level 
of sound output. Tenns Dep. 1.14·95 ""d 18 fortnightly 
payments. £5·51 (Total £115 ·39) Carr. f3·50. 

. complete with lid. Terms: Deposit £19·95 and 

Ratins 30 walls. 3 inputs. 2 vol 

18 fortniabtly payments £7 ·70 (Total 1.158 . SS) 

DISCOMAJOR/200 £159·95 Carr. £4-00 
200 watt version of above, 
Tenn.: Dep. £19·95 and 18 
forfnilhUy payments £1,60 
(Total £184 ·75) 

FANE 'POP RANGE' SPEAKERS 
r&:::. ?:~·I:!;:lj5':.'h.!.~~~.P~:E~~TEE 
ALL MODELS AVAILABLE-CASH or 

12" pop 40 045w £14·95 IS" pop 70 70w £19·95 
12" POP SOH SOw £16·99 18" POP 100 100w £49·95 

Bass '" Treble controls. Suitable '''<'. ___ ~_ ,_. 
Radio. Tape, etc. Inc, Hish Flux 
monthly payments £8 ,71 (Total 

12" pop 75 75w £ll·9S 18" POP ISO ISOw £55·00 

LIGHTING TITAN GROUP/DISCO SPEAKERS GUARANTEED 
IOOW POWER (SLAVE) AMPLI FI ER by PUUAR Carr. £1'20, under £18. over this add 6p per £1. 5 YEARS 

and v ..... "'. Suitable for use with DlSCO..consoles, AIIo for OPTIKINETICS Tl2/45R 12" 45w £15'00 £11·95 
increasins output of lower-powered Amplifier. TI2/60R 12" 60w £21'00 1.13·95 
Dep. £9'00 and 8 mthly pyts of £49.95 GROUP TI2/IOO 12" 100w £36·00 £15'95 ~ ~ 
£6·05 (Total £57'40) Carr. £1'50 Equipment Tl5/60 IS" 60w £26·00 £16 ·99 

~~~~~~~.rI.~~IOO~+i:.!l~OO~W!.~M~O~D~E~L~£6~9~.9~5~ca~r:r.~£I~·S~O'J by F.A.L and TlS/70 W 70w £28'00 119·95 _ CARLSBORO TIS/IOO IS- 100w £41 ·00 £29'95 Ratins RMS 
TITAN TA/50A SOW AMPLIFIER Tl8/100 18- 100w £47·00 £36·95 Imp 8-15 ohms 
Solid state, 3 sep. controlled inputs plusllJlaste, RA~V1EL 0 CABINm FOR ABOVE Heavy duty, finished in black 

~'::i'd~' c!::~d T::~~e w:h =~::epr~~~i~~. SPEAKERS ~~~~;~~t~~~i~glo~ts~ p{fJifl~~Somer pieces. Varioul 
Value £60. Terms: Dep. £9 by TEl 2 x 12" 1.16 ' 95. Low Deposit Tenns on orden over £20. 

fT~lI:rm~~~)p~~~~ £6·OS. £49.95 F N 
Matcbina Speakers in Cabinets I x 12- £19·95, 2 x 12" £49 '95 A E INTEREST REFUNDED on.=t i:"3= 

A <Nne-0)RuyMe ArLor'!.f!t·oBnRaIIGunH,·tT!ith Carr. £1.50 .. 70' '" 
A P ...... MAXI-STlIOIE w,th 7" parabolic reflector 1.52·91 ' 

many facilities. R.M.S. Rating. Matcbins JUMBO-STROIE with 9" parabolic reflector 1.76-'5 • 
2 x 12" 120w Cabinet speaker £49'95 with 

~~Nc!~~:tJ~~~MP~~~~~: SULlPERG~STTIRNOBEG wB,tYh 5~5~LpaSrAabRol,Ac rNefD'ectOorPTIKINETI.I~~_ CJ ... . 
-:::-:::-:~-:-:-:-:--::-_=-___ ab_o_ve_o_n...:.ly_Ca_rr_. _£I_.S_O __ - ----,--- --..J PROJECTORS earr. Free 

TITAN 'ADD.ON' HIGH HORN UNITS IUBBl.ELlTE inc wheel .u9·,S PULSAR SL SUPER (Sound to lite) ,",95 

MODEL TS1H 
Inc. Pair of hlllhly 
sensitive Horns. 
Ranse 3·IS kHz. 
Imp 160. Use with 
80r IS02 x 12"0' 
I x 15" or IS" 
Drive Unit for in­
creased sound 

.. " ' 
Ii\; 

! 111 Ill. I 
, ~ y 

tlt 

MODELTlH 
With sinale super 
emcicnt Horn. 
Ranse 3-IS kHz. 
Imp 80, Use with 
mu 802 X 12" or 
sina1c 15" or IS .... 
80 Drive Units. 
Maximum ampli­

clarity and projection Rating 100 
watt •. 

fler power output to be 100 watts. 

Either model £27.95 Carr. 73p Comparable with units at twice the cost. 
Terms: Dep £6 ,95 &. 8 mthly pyts £3,12 (Total £31·91) 

PAnERNLlTE inc cassette 0',95 PULSAR ZERO 3000 (Sound to lite) f.I4·95 
SOLAR lOll inc wheel rotator ""'5 PULSAR SPOTBANKS (less bulbs) 1.29·70 

MODEL J44 Imp 80 

~
' ~~~xa~f!0:·3· 

~ 
Ratins 30-S0 
watts Ranse 
3-15 kHz 

£6·95 ¥~:! 

£27,'5 1.15"5 

RNS 'J' 
MODEL J73 Imp 80 
Size approx n" x 3" x 
61" Rating 50 watt. 
Ranse 2-20 kHz 

J104 
Imp 80 
Size ap­
prox lot" 

x 3tH x 7i" 
Rating 50-70 

watts Range 2-IS 
Carr, Free £J4.95 

Impedance or total impedance of 
12", IS" or 18" Drive units musl 

RSC MAINS TRANSFORMERS ~~~Flj~: (I~:LI~. ~~gko:s : FAL DISCO LIGHTING ~~~~~~d.!~:'~"::J~~Wt~~I:m 
OUTPUT TRANSFORMERS). Aa »revJoualy adoertJeed Btm ,,·&llAble. SYSTEMS rrom£58.95 or Jl04 .wlable for &mpliDer power 
mAJnIlT OB TBAlI1l8TOB POWD PACK I AlI'rO (1I'l'Bl' lIP/8'l'BP DO .. ) up to 100 watts subJect to above and 
~2;~ . ~~. :1~'6~!~6~:8\~~·~g~.63!V~r ~~\~iS:~ 'l'IWIIPOB.SBB 0'110/1200, 200. Incl 2 Spotbanks and bulbs Carr. Free with HPX2R 'Cross-over' 
13·16. 0·9·t8 •. lla 12·16, 0·12·26·42 • . 2013·84. 230·260., RO ... '3-60; Uo... ",118; JINGLE MACHINES from i£37.9S COLUMN SPUKERS from 1£:19.95 
~!':aB~~::a~ ~:'86:t. !f4~.~la 12'76; 250 ... 1186; noo .. , .11·80. ECHO CHAMBERS from i£U.9S GROUP DISCO SPKRS In cabs •• 1£ 11.9S 

New Branches at ~ [E ' fII!lll'iil'Ht'l :lI1I~:.'ll'"_ ~'=." ====m... " ~ ~ CABD NUII[IIEB accepted T.I: 0681 6'1'1861. 
LEEDS, HANLEYand • c VISA MAIL ORDERS MUST NOT 8E S~NT TO SHO'S 

TDJII C.W.O. or C.O.D •• 0. C.O.D. a_U. POITAO. eo, ... WOLVERHAMPTON OUU OB AI QlIOftD, PboDe or Wrlle lor FBU CATAL0&1I1I. 

OPEN ALl,. DAY SATURDAVS CS Day W .. k) Pri~lsi~~~~~~.~~ 7~V~J.lal"~~~. MIDDLES.ROUGH 103 Ltnlhorpo Rd. (Cl. Wed.) Tel. 24701 • 
• RA FOR 1 N hP {C HANLEY NEWCASTLI UPON TYNE 59 GralnaerSt . 
• IR:'NGH'lM030/~rtG, •• ~r~:.ter~~.~~·I . Tol . 2534. Stoke-on-Trent,<M Piccadilly Tol . 28'1'1114 (Clo.ed Wed.). Tol. 21 ... 

(ClolOd Wed.) Tol. 021-2381271 HULL 7 Whltolrla'~at. (Cloled Thuro.). Tol. _ NOTTINGHAM ,./,.A Marbt St, .. t 
g~e~~i:~ ~~a~~~,to~t';:t., (f~~'~ecT~c~:-')' ~o~i. ~~:: LEICESTER 32 Hla St'.ot (Cloled Thuro.). Tol. 511420 (Cloled Thuro.). Tol. _ 
DERBY 97 St . Polo,'. St, •• t CClo .. d Wed.) Tol. 41381 LEEDS 18-18 County CMecca) A(~'~:.:~:t~ Tel. «_ SHEFFIELD 13 Exchango St'OIt (Callle Mkt. Bldl.) 
g::~:3~~~/\~ ~t~~:!!:/~~!~:dW~~ •. ) T:'~IC:: LIVERPOOL ~!~:'~~~RllY INOPERATIVE duo to STOCKPORT (Cloud Thuro.). Tel . 20711 
DONCASTER 3 Qu .. nlgat., Waterd.t. C.nt,.. LONDON 238 Edgwa,e Road, W.2. (Cloted Thur •. ). 8 Llltlo Unde,bank (Cloted Thuro.). Tol. 48O-Om 
EDINBURGH lOt Lothian Rd. (cI~~~~edw!!l~flfeT.°Jt~ MANCHESTER lOA Old ham St,oet (Clolod w~3!i. 723182t 
GLASGOW 328 A'gylo St (Closed Tu .. ,), Tel . 24841118 Tel. 23& 2778 WOLVERHAMPTON 1b':.~~''4-~t,'.~r. Tol.211812 

Practical Wireless, May 1978 

END OF SEASON SALE UP TO 50% K 
LAST DAY 
30th April 

SEND FOR LIST 
OF SALE PRICES 

Adv«rtlt«d 
Prrcci 
Effective 
let HAY 

:^2D0WATT DISCO SYSTEM ALL BSC PRICES INCLUDE VAT 

TDI DISCO CONSOLE 

ga 

'^jjjjjgsz Consisting of 
W TWIMTfTABLE CONSOLE^B^ 

wltt» PRE AMP, »nd 
POWER OUTPUT STAGES ^ 

(2) & (3) PAIR 1QQ WATT I,'SPEAKERS 
including 12" UNITS 

Rac. Mic. ^LfDIBOCardioW 
£9.95 extra with systam only 

* DISCO MAJOR I 
POWER DISCO CONSOLE 
with integral Power Ampliflcr- 

* TWIN FULL SIZE GARRARD luriahles with cueing: device. 
* CARTRIDGES with Diamond Slyli. 
* 3 SEPARATE VOLUME CONTROLS for each fumiablc and Mic. 

FULL HEADPHONE 
MONITORING FACILITIES CONSOLE COMPLETE WITH UD 

1 rcims: Deposit £40 00 and OlnAanE 
12 mootblv paymeDis £15-60 * 1MM 

KTotal £227-20) Csfr. £4-75. CM I %M%t UV 
Also available 100 WATT SYSTE M £ 169-95 

Incorporating twin BSR type 
turntables and Sonotonc or Acos Cartridges with diamond styll. 
Separate Vol. controls foe each t unit able Also MONITORING 
FACILmES. plus Treble and 
Bass Controls. Separate Input for *nnltc' with vol control. Black Vynidc covered / ■ iq qp 
Cabinet with lid Or Dep£16 49 & 18 f'tntly pymts. 
£6-75 CTotal £137-99) Cam £3 -50. 
TD25 STEREO /l-)Cnn 
VERSION IIO'OU 

1 

DISCOMAJOR/IOO TWIN TURHTABLE POWER CONSOLE £139-95 
Twin Full lire BSR turntables. Sonotonc or Acos Cartridges with Carr. £3-50 
Diaxnond SiylJ. Facilities as TD! Console but with buill-m 100 watt Power Araplifer 

complete with lid. Terms; Deposit £19-95 and 
18 fortnightly payments £7'70 (Total £158*55) 

DISC0MAJOR/200 £159-95oo 
200 wait version of above. a-JS.il 
Tcnnt; Dep. £29-95 and 18 fj-on ■, ,"?!■ 
fortniahny paymcnu £8-40 t— - 
(Total £184 -75) 

RSC PHANTOM 50 COMBO AMP. £69*95 
Rating 50 walls. 3 inputs, 2 vol comrols. individual Carr. £1 -50. 
Bass & Treble comrois. Suitable for Lead or Rhythm Guitar, mic-, 
Radio, Tape, etc. Inc. High Flux 12" JOw Speaker. Dep. £10-95 & 8 
tnonlbly payments £8-71 (Total £80-63), 

I00W POWER (SLAVE) AMPLIFIER 
Suitable for use with DISCO-Consolcs. Also for 
increasing output of lower-powered Amplifier. 
Dep. £9-00 and 8 mlhly pyls of /^I0«0C 
£6-05 (Total £57-40) Cam £1 -50 " 
100+ IOOW MODEL £69-95 carr £i so 

r 

f 
Pi 

•Iwi 

i 
TITAN TA/50A SOW AMPLIFIER 
Solid state. 3 sep. controlled inputs plus Master sB 
control. Bass, Treble & Presence Controls ' 
Vynidc covered cab. with comer protcctives. 
Value £60, Terms: Dep. £9 "■ ' 
& 8 monthly paymenu £6-05. yao or 
(Total £57'40> Carr. £1. MY.YS " Matching Speakers in Cahiaets I x 12*£2>'9S,2 x 12" £49-95 

m, TITAN TA/I00A IOOW AMPLIFIER 
 TWIN CHANNEL—4 INPUTS fAO.qq 

(NORMAL OR BRIGHT) _ ' " 
A De-luxe professional unit with Larr. £1-30 

—J|l— t'-'NIlL 1 -J many facilities. R.M.S, Rating. Matching 2 x 12" 120w Cabinet speaker £49 95 with 
above only Carr. £1 -50 

TITAN IOOW BASS BINS £99-95 Tft; 
High quality IS* high flux Bast Unit «nd J104 Horn 
Tweeter in folded horn enclosure providing amazing level 
of tound output, Terms Dep. £14-95 end 18 fortnightly 
payments. £5-SS (Toul £1J5-39) Carr. £3-50. 

FANE 'POP RANGE' SPEAKERS 
Pow.r racial. R-M.S. Cone. 2 VR5 GUARANTEE ■G. IU 14006 Imp B—IS ohm. CARR FREE. 53 ALL MODELS AVAILABLE—CASH or TERMS 
12" POP 40 4Sw £M-95 IS" POP 70 70w £29-95 
12" POP S0H SOW £16-99 IB" POP 100 lOOw £49-95 
12" POP 75 75w £22-95 IB" POP 150 150w £55-00 

LIGHTING TITAN GROUP/DISCO SPEAKERS GUARANTEED 
by PULSAR Carr. £1 -20, under £18. over ibis add 6p per ft. 5 TEARS 

and Value RSC Price 
nDTHriumn TI2/45R 12" 45n £15 00 £1195 urimmciiu r|2(60R |2. ^ £21-00 £13-95 

GROUP T12/100 12" lOOw £36-00 £25-95 
Equipment TI3/60 15-60W £26-00 £16-99 

by F.A.L and F15/70 IS"70w £28-00 £19-95 ^ 
CARLSBORO T15/10015* lOOw £4100 £29-95 Rating RMS 

PTTI T TI8/10O18-lOOw £47-00 £36-95 Imp 8-15 ohms 
RANrpoF cabinets for above Heavy duty, fi ished in black tV/MNVJEL or Vimid. V. -.i. r.«-,r   vr.Wni.. 

Value RSC Price 
£15 00 £11 95 
£21-00 £13-95 
£36-00 £25-95 (P^iKkVB} 
£26-00 £16-99 
£28-00 £19-95 
£41-00 £29-95 Rating RMS 
£47-00 £36-95 Imp 8-15 ohma 

RANGE f)F1CABINETS f0" *B0V£ Heavy duty, finished in black enr- a t/ r-r»o with Vynair ffonts» protective comer pieces- Variout ^FfcAK-hKb sizes and cut-outs. TEI 1 x 12'£11*95 
J>y TE2 2x12* £16-95. Low Deposit Tenns on orders over £20, 

FANE INTEREST REFUNDED 
en Credit Purchases 

settled in 3 mths 

LIGHTING BY PULSAR AND 0PTIKINETICS 
SUPIR-JTROBE with 5-5* Darabol.c reflector £3»-» 
MAXI-STR0BE with 7' parabolic reflector £51*9 
JUMBO-STROBE with 9* oarabol ic refI ector £74 •» 

TITAN 'ADD-ON' HIGH FREQUENCY HORN UNITS 

single 15" or IS* 
80 Drive Units. 
Maximum ampli- flcr power output to be 100 wads. 

MODEL TS2H  —^ MODEL TIH Inc. Pair of highly With single super s-nsilivc Horns. efficient Horn. 
Range 3-15 kHz. Range kHz. 
Imp 160- Use with I Lno go. Use with 8 or 150 2 x 12*0-max BO 2 x 12* or 

x or IS* .ingle 15* or 
Drive Unit for In- 80 Drive Unlts. crcased sound Maximum ampll- 
clariry and Ptolecifon Ratjag 100 flcr power output to be 100 wads, 
watts. 
Either mode! £27-95 Carr. 73p Comparable with units at twice the cost. 
Terms; Dcp £6-95 & 8 mtbly pyu £3-12 (Total £31 -91) 

RSC MAINS TRANSFORMERSTTPEB F0H VALVB BADfos a i\jv rmin-j iMn-jrvnncnA AUpL]P]ERS (rQC< LF chokes t 
OVTPUT TRAHBFOFMERa). Aj. pfevioimly riUl mvalbifata, 
ntAOTHT 0E TRAlfSlflTOE POWEE PACK ADTO (STEP TIP/STEP DOWE) 12v. la. U'SC, 6-3v- i-fla 41-30. 6-3?. 2a 42*44. wsaxflrriTiMPRfl; fi-nn/icftv omi- «.3v. 3a J£ W. Q-Sv- 6a 48-18. ]2v. 5* or 24v. 15a ™ L ' , i _ 43 16, 0-9-l6v. IJa £8-75. Q-lS-ZD-riv 2a 43«4. a80-2flOv. Mtw. 48 80; l«hr 4«£8: CHAR0EE TRASS o-D-lfiv. lia 42-60, Si« 42-76: 250w. 47 M; 80Qi». £11-60. 2. £290: 6a 43-40; fla W'88j Ra £4 20., 

 ] PROJECTORS Carr. Free 
BUBBL£UTE inc wheel £39 95 PULSAR SI SUPER (Sound to lite) 
PAT1EHHLITE inc cassette £39-95 POLS£8 ZERO 3000 (Sound to lite) 
SOUR IOOB inc wheel rotator £49-95 PULSAR SP0TBAHK5 (less bulbs) 
BUBBLE GUM inc liquid E1T-95 PUISUR REMOTE CONTROL 

max BC12 x 12* or I MODEL J44 Imp SO Size approx. Sizcapp/ox71"x3"x 
31* X 3}" x 3" 61" Rating SO walls Rating 30-50 Range 2-20 kHz 
watts Range 
3-15 kHz 

FAL DISCO LIGHTING Vf 
SYSTEMS Erom£58-95 W 
Incl 2 Spolbanks and bulbs 
INGLE MACHINES from A17-9S 
CHO CHAMBERS from «S3-9S 

FAME HIGH FREQUENCY HORNS SERIES A m<W>IX 
MODEL J73 Imp 8(1 ime *n 
Size approx 73-x 3" x / s™ /" 
63" Rating SO walls pro* 103" 
Range 2-20 kHz X 3}* x 73" 

Rating 50-70 walls Range 2-1J 
kHz- Carr. Free £J4.95 

11 Impedance or total Impedance of 
12*. IS" or 18' Drive units must not exceed impedance of single horn 
or pair in aeries. Pair 344. Sidgle 373 

/ in.qc or JI04 suitable for ampllfler power vr - '•* up to 100 waits subiect to above and 
Carr. Free with HPX2R -Crossover' 

•95 COLUMN SPEAKERS from 529-95 
<95 GROUP DISCO SPKRS In cabs ,.<11 -95 

New Branches at 
LEEDS, HANLEYand 
W0LVERHAMPT0N 

OPEN ALU DAY SATURDAYS O Day Wm*) 
BRADFORD tQ North Pirode (Cloted W«d,). T«t. 25Wfl BIRMIHOHAM90/31 Gre«t WMtern Arcftd®. (CloSfld WwJ.) T«l. Wt-SSS 1274 CARU&U B EnoUah 5trB«t (CloaM Thur«,>. T«l. 38744 COVENTRY 17 Sh«1ton Sq.. Thu Praclnct, Tel. 25883 OERSY 97 SI, Palec'i Streoj fClo«ed Wed.) Tel. 4IM1 OARLINOTON 19 Norihoate (CJoied Wed.). Tel. 6flM3 DIW80URY 0/11 Klngsway (Cloied Tuee.) Tel. 468058 doncaSTER 3 Qoe«neoote. Waierdate Centre, {Closed Thure). T«l. MMfl EDINBURGH 101 Ulhitn Rd. (Cloted Wed.) Tef. 229 9501 GLASGOW 325 Argyle $1 (©oietf tLee.) Tel. 248 4168 

rMI-fJTlVJTni * ACCW MAIL 0BDEHS A KJP0BT CTGUIAIli TO:— PHONB OHDKRH quotlnir AUDIO H0D3E. HiSCOSIES LAKE, LEXOI, 2|. 
mmmtmm CABD NUMBER ac«pnd T«l: 0622 677«ai. 

w I ]■ y/SA ■ MAtt OROEAS MUST NOT BE SENT TO iHOfS 
aj ■ ■ raua c.w.o.« o.ojj. io, c.ojj. owier«. fostaoi «* «b   \m - jm,> ORDER OR AS 0TJ0T6O. FbOae « Write lor FREE CATALMDE, 

Pn^VJ^a S^.rraT.'i'o.E. HIDDLIBBBOUOH IM LlntherpaRd.CO. W.d ) T.1Z.7M! 
Da ail CV.. 1 . ' .... NEWCASTLI UPON TVNE Sg GrainaerSt. HANLEY Stoke-«n-Trent.« Piccadilly r.i.jsDM (cto.ad wad), t.i. 21«« 

itafrlarqate (Clo.ed Thura l- Tal. 20801 MOTTIMOHAM 19/IBA Mnrt.l St-OTt : 32 Hlnti Sll.ol (Clo.ad Thura ). Tel. M420 (Cto.ad Tbura.). Tel. .MM •18 County (Mecca) Arcade. BrloB.ta (Closed Wed.l.Tel.rrKO* SHEFFIELD 13 Enchanso Sl.-eel (Ca.tla Mkt. Bid..) 
>0L MflfeRliY IN0PERA7,VE dU* 10 8TOCKPORT (Ctoe.d Thure,). Tel. W7t9 
3 Edcmare Road. Wi.(ClQMdThur».l. a LlWm Underterli {Cfaiad Thure.}. Tel. 4«K)777 

HULL 7 WhUefrlaraele (Cloted Thure.) LEICESTER 32 High Stfeot (Cloeed Thure ). Tel, 56420 
I County (Mecca) Arcade. Brlgnate LCC l/i (C, 0, ^ vv^, ), Tfl|, uwfi 
LIVERPOOL JwlOu?flfeRI!"Y 'OPERATIVE du. Ig 
LONDON 233 Edo^are Road, W2. (Closed Thure,). Tel, 723 1629 

Tel, 20605 Tel. 54420 

MANCHESTER MA Oldhem Street (Cloeed Wed.). WHI VPRH4MPTON WuWrun Way Tel. 23fl 2778 TTLrLf CnnRnr lUH fctoeed Thure.). 
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BENTLEY ACOUSTIC . DAF91 ·81 EOU 1-00 EKDO ·10 KTU HO PENDD· UL41 '80 .1..1.129 ·11 UFU. ·U 
DAF961·00 BOle ... BL32 1 ·00 KTa3 '70 4020 1·00 UU' '80 UZ18 ·11 BF180 '81 
D090 '70 EC88 ... BU7 1·00 KT71 1000 PpL200 1'86 UH80 HO .1.0107 ·18 BF181 '47 

CORPORATION LTD. DD4 ·80 BODO ·60 BL41 1 ·00 KT81 "00 PU. 1'00 UU9 1·00 AClla ·80 BFI85 ·n 
DpS! ' '71 BCH 1·00 BLBI 1-01 ItT88 1-71 pua '80 UU12 ·16 AOl 2a ·It BFY50 '11 
DF91 ·80 Beg7 ·76 ELB3 1·00 L6S ·et pLal ·It UY41 ·70 .1.0127 ·80 BFYBl ·.8 

7. GLOUCESTER ROAD. LITTLIIHAMPTON, IU'II!X DF92 ·116 BCCS2 1·00 BL8' ·18 LN1l9 ·76 PU1A '76 UY42 ·10 ACI26 ·11 BFY52 ·1. 
All prlc •• Incluaiv. of V.A.T. at 111% Telephone '741 Dlrge 1·00 B0088 "00 EL88 '80 LN162 ·66 pLB2 ' 60 UYS5 '70 .1.0132 ·18 BYlOO ·.1 

DH8S ·76 ECOU 8·00 BL90 ·76 LN809 1·10 pLB. '60 UIO 1·00 AOU4 ·80 BYU, ·11 

0.1.2 1 '80 SAH8A ·70 181'24 
DH76 ·60 B0C40 1·00 BLU5 ·.1 LZ819 '80 PL8' '10 U12/1' HI Acua ·18 BY120 ·11 

·80 7V7 B'OO 18 1·25 . 60BH5 ·116 DH77 '00 ECOn ·61 lIL380 ... 0 .118186 "00 pLU5 1·00 U18 1-10 ACU7 '80 .8Y127 ·11 
OB2 ·40 GANa '70 81'25 1·00 7Y, ·80 IUQ6 ·et 10L80T1'00 DHSl HO BCOI2 ·81 JiLOOI 1 ·00 MS187 . ·00 pLaO'/500 U18 HI .1.0185 ·11 BYZIO .,. 
OOS ·60 GAQ6 ' 75 61'26 ·46 7Z, '80 19B060 S6ltU 1·00 Dlt82 '80 BCOII ·61 1liL800 •• 10 .118162 8·00 1·01 U28 1000 AOI0S ·ao BYZU ·ao oz, ·11 6AQ8 ·50 8P2S '85 8D2 ·ao 1 ·00 72 '70 DIt'O 1·00 BCOI' ·ao JiM80 1·00 KHL4 1·00 PLOoa 1-86 Ute ·80 Aoua ... BYZ12 '10 lA. ·80 GAR6 1·05 8PS2 1·00 8D8 '68 HG6 ... 0 77 ·11 DK91 ·60 BOO" '10 KHLD6 .. PLOO' 8-10 usa 1-71 .1.0176 ." BYZ18 ·ao 
lA60T ·66 GAS7G UO 6GOG 1 00 9RW6 ·80 HHl 4·00 86.1.2 HO DK92 1·00 BCOII ' ·00 

BK81 1' 00 
MKT4 1·80 PLOU 8.75 uas 1-75 AC177 '81 p8YllA ... 

lA7GT ·80 SATd .80 I IGHU '80 9D7 ·70 lOYS ·40 8U' 1·40 DL88 '70 BCCS8 .71\ BKIJ 1·00 
lIIU14 HI pT'D 1·00 Va7 .·10 AIlY18 ·85 F8Y41A ·81 BM84 1·00 IB.GT ·H SAV8 ·55 dOlt6 '76 DU8 ·15 20111 ·70 DOOI 1·50 DK9' 1·00 Boon ·86 BK86 1-80 lIIX40 1 ·00 pYal ·50 U81 '80 A0Yl8 .8& 0.1.0 ·It 

102 1-00 GA Vd '81 :g~~ 8::: 1002 '70 20D. 8-60 108CI ·40 DL68 '70 BooISU,OO N160 1' 00 PYU/'J ·60 Ulal '60 AOY20 ·U 0.1.4.7 ·11 
ID6 1·00 10014 ·80 'Jon ·86 ISGC'J UO DL82 1·00 B00604 ·.0 lIK87 1·11 

NIO~ ·88 PY80 ·.0 U2U 1·00 ACY21 ·Ia 0.1.70 ·11 
IG8GT 1·00 :!~A l:~ dH6GTI0 10DI 1·00 20Ll 1·80 21680 ·80 DL92 ·81 BCOIOU'" 

E_801 
N709 ·18 PYIl ." U801 1·00 AOT22 '85 0 .1.71 ·18 

IH&GT ·80 dBSG .7. dJ6GT ·et IODE7 ·80 201'1 1·00 916 ·50 DLD. 1 '00 BOpeo ·H I ·to 
1'81 ·10 PY82 ·10 UfO. ·gO ACT 28 ·85 0.1.70 '11 1L4 ·116 8BA6 .H 1!.J6 '86 101'1 1·00 201'1 1·00 807 HO DL91 1 ·00 BCF82 '10 BYU ·80 PYS. '10 UfO' '75 ADI'O ·60 0.1.61 ·11 BYel 1·10 PADC80 .,. lLD5 ·70 8B08 ' I~ 8J7G ·50 101'9 ·15 20N ·84 lG21 1-10 DM10 1·116 BOFS8 '10 P0I6 ·80 PY88 1·11 U801 1·00 ADl81 '51 OAa6 ·11 

ILN6 ·70 
SBB6 '70 =.1. ::~ 101'18 'd5 201'6 1·10 1821 1 ·00 DM71 1'71 BCHU 8·00 Eyal HO POIS '80 PY500A8'01 U_O 1·00 AD182 '58 0.1.90 ·It 

IN6GT ·16 lOL14 ·50 20.1.60 1·00 6702 1·80 DW' H6 BOHO 1'00 EY8d/7 ·41 P002 ·H PY800 '80 vP4 (I) 8·00 API14 ·80 OAU ·11 
IR5 ·10 6BG6G 1·00 6K7G 50 10LDll '7. 21LdG 1-00 6783 8 ·71 Dnl 2·00 BOH81 '56 EYU 1·00 peg6 1·00 PYSOI '10 VP2. ·16 APll6 '10 0.1.86 ·11 
184 ·40 ::~6 1 :~: 6K8G 60 lOLD12 ·45 2bn 80 dOl7 8·00 DYS7/' ·12 BOH8.1 ·00 BYOI ••• peg7 ·76 pZIO '60 vP41 '80 APi17 ·88 OOSO 1·00 
185 '85 6BK7A .86 61t8GT ·66 10pL12 ·76 2OT60 '80 6060 ' ·00 DYS02 ·ao BOHU ·71 BYlOO 1·46 

PC800 ·66 QQVOI/ IO VRI06 '80 API21 ·88 oou ·11 
IT' ·80 8BNS 1.60 aLl 2·60 10FU ·10 25Z4G '10 0087 . ·00 JilOOO 4·71 B0L80 '66 EZ36 ·50 

PCC" ... . ·00 VRUO ·71 .1.1'124 ·88 0045 ·11 
IU4 ·70 6RQ6 '18 8L7 1'50 101'14 . ·10 21Z6 ·15 61'8 HO BlOCI' 8·00 BOL82 ·80 B.Il40 1 ·00 VU III 1·00 .1.1"180 'H 0070 ·11 
IU6 ." 8RQ7A 1.40 6L12 '60 12.1.1 1·00 2616G ·10 8488 . ·00 BIOI' 6 ·50 BOUI 1·60 IIln 1 ·00 1"0011 '17 Q806/10 

VU120 1·00 .1.1'116 ." BZ80 ·41 POOI8 ·n 1·00 0071 ·18 
2D21 ·65 6BR7 100 :t~; .::: 12AC6 ·80 26D7 8·00 7025 8 '00 B83F a'60 BOU, '10 QV04/71 '00 VU188 1·00 BA1l6 ·18 0072 ·11 
20K6 ·76 12AD6 80 10.1.6 '76 7191 ·eo B8800 1-10 BCL86 ·80 BZ81 ·11 pCC88 U QV06/20 WI07 1·00 BAlll '81 007' ... 
212 ·70 6BR8 1·88 6LDl2 .18 12AB6 ·ao 3001 '80 7476 1-20 B92Q9 4·60 IIOLSS ." EZ90 ·86 POOlS. '80 

4·70 W729 HO BAUO ·14 0076 ·11 lA, ·16 6BWS '·76 SLD20 .10 l UTe ·u 10016 1·00 8002 ... E18000 6·00 BCLLBOO F04 1·00 pOPeo ·H BIO 6·00 1'1 1·00 BAlSO '11 0071 ·11 
3B7 ·611 6BW7 ·611 6N7GT '70 12AT7 ·9 30017 ·.0 9001 ... BUOP 6·60 10·00 OYI01 1·40 pOP82 ... 

RIO ·71 168 '·00 BAl48 ·80 0077 ... 
IDa ·to 6B16 ·40 6pL12 .80 12AUI ·60 30018 .·88 .1.8042 '·00 B182C06·60 Enl 1·00 OZiIO ' 75 POFM ·7. UABOIO ·11 Z769 8-60 BAl61 ·18 0078 ·11 IQ' ·80 6BY7 ." 61'16 ,S 12AU7 '81 301'1 '70 AOPBNl·80 Bis8COI'00 Bp40 1 ·00 OZI' 1·00 POP81 ·17 UAp'2 ·70 'l'raDllllon B0107 ·14 0078D '11 IQIGT ·70 IBZ8 1 '60 IQ7G ·75 l2AVI ·eo 30L1 88 A02pBN B280P12'60 BF41 1·00 OZ8I 4·00 POP2001·11 

UB041 '70 • Dlod •• BOI08 ·14 0011 ·11 as, ·611 604 '60 6Q7GT ·76 12AX7 ·9 SOLII ·76 1·00 Ell'l ·10 BF7I 1-71 OZ34 1-11 pOnOI! 00 UBOIl ·It IN"" ·18 BOI09 ·14 ·11 aV4 1·00 6C6 'U 6Q7(lI!) ·71 12BA..6 60 80Ll7 ·70 AC2PBNI BA60 ·40 EF80 ·40 OZ37 t·OO POI'801 ·t. UBF60 '00 2N'0' '11 BOn8 ·10 oo8lD 
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You'll learn a lot from the free Heathkit catalogue. 
. ;:'" The Heathkit catalogue is packed with 

4 

NEW Computer Systems 
Send for a special 16 page brochure. 

NEW Bi·directional 
RFWattmeter 

. scores of top quality electronic kits. 
Educational, practical and fascinating :-/;;:'" ~ - Ne;; 
items which you can build yourself. {,~ ~ ""~ 

.. -----------. / l - ':',~ I Send for the catalogue now. ~..-.&:l?> 
I To Heath (Gloucester) Limited , ~ 
I Department PW58 , Bristol Road, ~ 
I Gloucester, GL2 6EE. ,~!~ ~~~ .... 
I Name .... . .. .... .............. :""-.. _. "$; ~.~~1 
I Address . 

I I ....................... .. ............... . 
I 

Please tick the literature you want and enclose the appropriate 
amount in postage stamps. 

I Heathkit catalogue only 0 (enclose IIp to cover postage) 16 page 

I computer brochure only 0 (enclose 20p to cover postage and part 
NEW De-Iuxe Coin·tracking Metal Locator costs). N.B.1f you are already on the Heathkit mailing list you will 

I automatically receive a copy of the latest catalogue without having 

NEW De·luxe 
12'CRT Ignition Analyser 

I to use this coupon . 

I When you receive 
your catalogue 

I you'll get details of 
thiS free offer worth I approximately £4 75. 

I 

I HEA~H - I 
~m·Hi .• 

1'heworld's 
biggest producers 
of electronic kits. 

-=-' ..... "" 

~------------ -~ There are Heathkit Electronics Centres at 233 Tottenham Court Road , 
London (01-636 7349) and at Bristol Road,Gloucester (Gloucester 29451). 
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Here is a portable, high precision 
frequency counter up to 100MHz 
guaranteec:l;:'typically 1l0MHz. 
It has 8 big, bright (0.6") LED displays, 
so there's no range changing. 
The crystal time base has 3ppm accuracy 
and updates the display every second. 
Sensitivity is astounding. It will trigger at 
30mV,yet is protected to 200V peaks. 
It comes complete with clip lead input 
cable. An antenna for coupling to RF 
equipment indirectlY,and a low-loss 
in-line RF tap are optionally available. 
Take it with you anywhere. Run it on 
internal rechargeable NiCad's,110 or 
220V AC,12V from your car cigarette 
lighter socket or from any external 7.2 to 
12V DC supply. 

11 

I nput frequencies over 100 MHz cause 
the most significant digit to flash. 
Input voltages below 6.6 V DC flash all 
8 digits at 1 Hz, alerting the user, 
and prolonging remaining battery life. 
The MAX-lOO, gives you the maximum 
for your money. 
Telephone 01-890 0782 and give us your 
Access, Barclaycard or American Express 
number, and your order will be in the post 
that night. 
Or, write your order,enclosing cheque, 
postal order, or stating credit card number 
and expiry date. (Don't post the card!) 
Alternatively, ask for our latest catalogue, 
showing all CSC products for the engineer 
and the home hobbyist. 

Specifications 
Frequency range: 20 Hz to 100 MHz guaranteed:" 
Input impedance: 
1 M.nshunted by 56pF capaCitor. 
Temperature stability: 
better than 0.2 ppm/oC between 0 and 50°C. 
Decimal point: 
Automatically appears between sixth and seventh 
digit when frequency exceeds 1 MHz. 
Size: 1. 75" x 7.38" x 5 .63~' 

FORONLY MAX-100+input cable(batteries not included) ___ £85' 37 
l()(}CLA for 12V DC use via cigarette lighter £ 2·48 
1OQ-CA1 for charging NiCad's £ 6' 21 
1OQ-CA2 for 110 or 220V AC mains supply. £ 6· 21 
lOO:MWA antenna £ 2·48 
lOQ-LLC low loss RF tap £ 9·29 
lOQ-CCsoftcarrycase £ 6·21 
VAT (8%) and postage included. 

CONTINENTAL SPECIALTlES CORPORATION (uK) LTD .• SPUR ROAD. NORTH FELTHAM TRADING ESTATE. FELTHAM. MIDDLESEX TW14 OTJP. TELEPHONE ' 01·890 0782. 
REG IN LONDON, 1303780 VAT NO: 224 8074 71 • TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENQUIRIES WELCOME. TELEX, 8813669 CSClTD. 
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8 Digits 

100 

Here is a portable, high precision 
frequency counter up to lOOMHz 
guaranteed;'" typically 110MHz. 
it has 8 big, bright (0.6") LED displays, 
so there's no range changing. 
The crystal time base has 3ppm accuracy 
and updates the display every second. 
Sensitivity is astounding, it will trigger at 
30mV,yet is protected to 200V peaks. 
It comes complete with clip lead input 
cable. An antenna for coupling to RF 
equipment indirectly, and a low-loss 
tn-itne RF tap are optionally available. 
Take it with you anywhere. Run it on 
internal rechargeable NiCad's, 110 or 
220V AC, 12 V from your car cigarette 
lighter socket or from any external 7.2 to 
12 V DC supply. 

Input frequencies over lOOMHz cause 
the most significant digit to flash. 
Input voltages below 6-6V DC flash all 
8 digits at 1 Hz, alerting the user, 
and prolonging remaining battery life. 
The MAX-100,gives you the maximum 
for your money. 
Telephone 01-890 0782 and give us your 
Access, Barclaycard or American Express 
number,and your order will be in the post 
that night. 
Or, write your order,enclosing cheque, 
postal order, or stating credit card number 
and expiry date.(Don't post the card!) 
Alternatively,ask for our latest catalogue, 
showing all CSC products (or the engineer 
and the home hobbyist. 

100-CAl 

100-MwA 
Antenna 100-ClA 

Specifications 
Frequency range; 20Hz to lOOMHz guaranteed? 
Input impedance: 
1M a shunted by 56 pF capacitor. 
Temperature stabilhv: 
better than 0.2 ppm/0C between 0 and 50oC. 
Decimal point: 
Automatically appears between sixth and seventh 
digit when frequency exceeds 1 MHz. 
Size: 1.75,,x7.38"x 5.63:' 

FOR ONLY 

£85.37 

MAX-lOO+input cable(batteries not included)- 
lOO-'CLAfor 12 V DC use via cigarette lighter  
100-CAl for charging NiCad's  
100-CA2 for 110 or 220V AC mains supply  
100-MWA antenna—   
100-LLC low loss RF tap. —  
100-CC soft carry case  
VAT (8%) and postage included.   

cowtenM SMOAUK ooeroRAnoN 

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD.. SPUR ROAD, NORTH FELTHAM TRADING ESTATE. FELTHAM. MIDDLESEX TWM OTJP. TELEPHONE 01-890 0782. 
REG IN LONDON. 1303780 VAT NO, 224 8074 71" TRADE MARK APPLIED FOR ©CSC (UK) LTD 1977. DEALER ENOUIRlES WELCOME. TELEX: 8813669030X0. 
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MINI CONSOLES 

Ideal for small desk control 
",:>__ panels and consoles. 

'- . $-~~~!'/:"; Moulded in orange, blue, 
,;;0"t!~/?;;~~ black and grey A~S. 
_: ." . Incorporates slots for holding 

1.5mm thick pcb's 
Aluminium panel sits recessed Into front of console 

and held bV screws running into integral brass bushes. 

MC 161 x 96 x 58mm £212 (1·9) IIncludesVATJ 
MC 215 x 130 x 75mm £294 (1-9) (Includes VAT) 

(Prices include VAT &. P,P.) 

ECONOMY DUALITY LEO', 
50 for only £5 - 100 for only £9 

Mixed bags, all sizes. various colours 

_..= _._ 125' "...... .16" ......... 

."AI lens ~ le ns ~ 

Full specification LED's also avai lable 
Red (specify size) 75p per pack 

. 2" 
lens 

Green, Yellow, Orange (specify size) £1.20 per pack 
Packs contain 5 LED's, mounting clips and data 

TYPE A NEON INDICATORS 
Supplied with resistor for 240 Volts operation 

Held in 8mm hole by plastic bezel 
150mm wire leads 

Red. Amber. Clear, Opal 19p each 
Green 28p each 

12VOLTSMINIHANDDR~IL .• F~ 
Ideal for drilling pcb, chassis ,.. .. . . 
etc as well as model makmg. 'I - " " . 
Supplied with 2 collets that " I _/ 

accept tools and drills with· ..... ~ /" 
3/32" and 0.50" dia,shanks. '-"-..1., ( , 
£7.56 (Includes VAT & P.P.) <-

~-

Stop wasting time soldering 
Th. NEW MW BREAOBOARD accepts 

Transistors, LEO's, Diodes. Resistors, Capacitors 
and all OIL packages with 6 to 40 pins 

Includes slot-in Component Support Bracket and has 
470 individual sockets, plus Vcc and Ground Bus Strips 

Price £9 .72 (includes VAT & P.P.) 

TYPE MP NEON INDICATOR 
Suppl ied with resistor for 240 Volts operation 

150mm leads. held in 6.4mm hole by nut 

====~.~-
Red, Amber, Clear, Opal 20p eacH 

SEVEN SEGMENT DISPLAYS 
Economy quality 

Red, ye llow and green It 
Only 45p each 

Common Anode - 0.3 !..Left Decimal 
Full specification display!. 

also available as above 
Red @ 98p each 

Green and Yellow @ £1.35 each. 
Data supplied with full spec ~ . 

displays only 

Quantity quotations on request 

POP. Note Unless included in price add 25p Post & Pack ing 
for orders totalling under £10 All prices include VAT and 
are valid in UK only for 2 months from journal issue date 

miEhael Williams EleEtraniES 
47 Vicarage Av. Ch •• d)e Hulme. Cheshire SK8 7JP 

SC BOXES 
Easily drilled or punched, .-' _ 
orange. b lue. black and grey 'I~g~ ..... 
ASS. I ncorporate slots for ~ . r 
holding 1.5mm thick pcb's, ~ I 
Aluminium panel sits recesse<:,d '. \. ' . '~~~.f l 
into front of the bo~ an~ _ ~~ 
held by screws running Into ~ 
integral brass bushes. ~ 

SC 85 x 56 x 35mm 
SC 111 x 71 x 48mm 
SC 161 x 96 x 59mm 

97p (1-9) (Includes VAT) 
£1.29 (1·9) (tncludesVATI 
£1.81 (1-91 (IncludesVATI 

Add 25p per £1 order value for Post & Packing 

240 VOL TS MINI HAND DRIL~S 
Ideal for drilling pcb's, chassis .{ 
etc as well as model maktng. }, 
Supplied with 3 collets that "-. fJ. 
accept tools and drills With ...... "~. ', :"\. 
lmm, 2mm and l IS" dla ~ . . i!~ 
shanks. . 
£9.72 (includes VAT & P.P.) 
Accessory tools .. , 5 Burrs. lmm, 2mm, 1/8th Drills 
3/32" Collet Price £1.75 ( Include, VAT & P.P.) • 

~~ RC BUXES ABS and DIECAST 

~
_--- 1.5mm pcb slots and close 

fitting flanged lids. ASS in 
. orange blue. black or grey 

i ' colours. Diecast in natural 
: - or grey hammertone colour. 

lid held by sc rews running 
_.' into integral bra!>s bushes. 

- ABS Natural HlImmertone 
D IBeast D leeast 

RC 100 x 62x25mm 68p 70p 93p 
RC 112x62 x3 1mm 79p 94p 1.23 
RC 120x65x40mrn 88p 1 22 1.59 
RC 150x80 x SOmm 1.03 1.64 2.11 
RC 190x ll0x60mm 177 2.53 3.08 

Polystyrene version 
in grey only, no slots, no integral brass bushes 

RC(P) 112 x 61 x 31mm 61p 
All prices are 1·9 off, include VAT. but please add 

25p per £1 order value for Post & Packing 

You'll ftnd It easy to learn with this outstandingly 
succe •• ful PICTORIAL METHOD. The essential facta 
are explained In the .Implest language, on. at a time, 
and each I. Illustrated by an accurate cartoon-type 
drawing. These clear and concls. lIIustratloM make 
study a real pleasure. The booka are bas.d on the latest 
research into slmpllfted I.arnlng techniques. This easy­
approach-to-Iearnlng method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex­
perience. 

Should you b.,ln 
MY wer clisutll' 
fled withthl 
MANUALS your 
moneywlllb ..... 
funded by ... tum 
of post. 

TIle ...... ' 
.. n ... .,· .. . 

......... v .... .. -----­Th. Se)ray Book Co., 60 Hayes t~·II-=: 
Hill, Bromley, Kent, BR2 7HP. 

WHAT READERS SAY 
Interesting, absorbing, a joy to study. More 
power to your elbow. C.B.T., Wood Green 
To say I am completely satisfied is inadeqlJate 
as to the fabulous value. 

B. W.J., Stoke-on-Trent 
The volumes are way ahead of any self-taught 
instruction books available. 

A.B., Brockenhurst 
It is a great pleasure to meet up with such 
excellent pubhcatio~. C. W., Sawbridge 

r----------------------, I To The SELRAY BOOK CO.,. HAYES HILL. HAYES, • 
BROMLEY, KENT. BRI lHP 

I Please find enClosed P.Q./Cheque value t ... ..... . '" I 

I BASIC ELECTRICITY 5 parts £12·50 0 I 
BASIC ELECTRONICS 6 parts £14'50 0 I 
BASIC TELEVISION 3 parts £7-50 0 

• Tick SetCs) required. Prices include Postage I 
•
. YOUR , .... /0 GUAItANTII. If aft ... tt da~ •• x .... lnatlon ~ou decld. to I 

return the Manuall ~our mon.~ will b. refunded In full. 

I NAME .......................................................................................... I I ILOCK LlTTEU I 
FULL POSTAL ............................................................................ ,. I 
~~.~ ~~~~. :::: .... ::: .. :: .. :::::::::::: .. ::::::::: ........ ::: .. : .. ::::::: : .. : : .... : .... : .. :: .. :::::::::::::::::: I ------_________________ J 
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MINI CONSOLES 
,^e3' ^or Jm3l, deik control ' ] panels and consoles. 

' Moulded In Orange, blue, 
black and grey ABS- 

'• ' Incorporates slots tor holding 
1.5mm thick pcb's Aluminium panel sits recessed into front of console 

and held by screws running Into Integral brass bushes 
MC 161 x 96 •< 58mm £2 1? {191 {Includes VAT) 
MC 215 x 130 x 75mm £? gfl <1-9) tlnCtud«VAT) 

(Prices Include VAT A P.P.) 

ECONOMY OUALITY LCD's 
50 for only £5 - 10D for only £9 

Mixed hags, all sizes, various colours 

to ,£=• rJS) ^ 
Full specification LEO's also available 

Ped (specify size) 75p per pack 
Green, Yejlowv, Orange (specify size) £1,20 per pack 

Packs contain 5 LED's, mounting dips and data 
TYPE A NEON INDICATORS 

Supplied with resistor for 240 Volts operation 
Held In 8mm hole by plastic bezel 

150mm wife leads 

Red. Amhet. Clflar, Opal 
Green 

12 VOLTS MINI HAND Dnm 
Ideal for drilling Ocb. chassis 
etc as well as model making, 
Supplied with 2 coflets that 
accept tools and drills with 
3/32" and 0.50" dia shanks. 
£7.56 {Includet VAT & P.P.) 

AA AG AH 
190 each 
28d each 

TYPE MP NEON INDICATOR 
Supplied with resistor for 240 Volts operation 

150nim leads, held in G,4mm hgle by nut 
Ht ft 

SEVEN SEGMENT DISPLAYS 
Economy quality 

Red, yellow and groon 
Only 45p each 

Common Anode —0,3 "Left Decimal 
Full specification displays 

also available as above 
Red @ 98p each 

Green and Yellow # El,35 each, 
Dais supplied with full spec 

displays only 
Quantity quotations on request 

P.P. Note Unless Included in price add 25o Post & Packing 
for orders totalling under ClO All prices include VAT and 
are valid in UK only for 2 rnonths from journal issue dale 

lUichoel Ulilliams Eieitronits 
47 VkiragB Av. Chusdle HulmB, ChesWra SK8 7JP 

SC BOXES 
Easily drilled or punched, 
orange, blue, black and grey " V 
ABS. Incorporate slots for 
holding 1.5mm thick pcb's. |i uJ 
Aluminium panel sits recessed ■' lil 
Into front of the ho* and <4- " 
held by screws running into 
integral brass bushes. 
SC 85 x 56 x 35mrn 97p (1-9) (mctuaes vat) 
SC 111*71 x 4Smm £1,23 (1-9) (Includes VATI 
SC 161 x 96 x 59mrn £l.Bl {1-91 (inciudet vaTI 

Add 25p per £T order value lor Post & Packing 

240 VOLTS MINI HAND DRILLS 
Ideal for drilling pcb's. chassis \ 
etc as vw|| as model making I 
Supplied with 3 collets that f \ Vr' 
accept tools and drills with -i '' "j^y I 
1mm, 2min and 1/8" dia ^ 
shanks. ^ 
£9.72 (includes VAT a P.P.) 
Accessory tools... 5 Buris. 1mm, 2mm, 1/8iJi Drills, 
3/32" Collet Price £1.75 (Includes VAT & P.P.) 

x RCBUXES ABSand DIECAST 
1,5njm peb slots and close 

£ fitting flanged lids. A8S in 
orange blue, black or grey 
colours. Diecast in natuidl 

V; or grey hammertone colour. Lid held by screws running 
F mto integral brass bushes. 

ABS Natural Hentmertoiw Dieeasl Piecdsl 
RC 100x62x25mm 6Bp 70p 93p 
RC112x62x31mm ?9p 94p 1.23 
RC120*65x40mfn 88p 1 22 1.59 
RC 150*80K50mm 1.03 1.64 2.11 
RC 190* 110x€0mm 1 77 2.53 308 

Porystyrcne version 
in grey only, no slots, no integral hraw bushes 

RCIPI 112x61 * 3lmm 61p All prices are 1-9 off, Include VAT, but please add 
25p per £1 order value for Post & Packing 

Jhe Pictorial Method 

A Jl ^ I ^ ELECTRICITY(5vols) 
K£m E LECTRONICS(6 vols) 

TELEVISION(3vols) 
You'll And It «My to learn with this outstandingly 
successful PICTORIAL METHOD. The essentiel facts 
are explained In the simplest language, one at a time, 
and each Is Illustrated by an accurate cartoon-type 
drawing. These clear and concise Illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy- 
approach-to-l earning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

■- ■.V.W.W.'AV.VAW.V • 
A-.viWWVivi^AWAVf. - ... 
SmSI TOO* 

aoxK 
OUARANTEE 
Should you b«,ln 
•ny way dlrsttlt- 
flsdwithth* 
MANUALS your 
monoy will bo ro- 
fundodbyrotum 
of post. 

. WAW.VAWiWAV.', 
■. -'AW.VtVAVi'.V.ViV.'. 

Tko egrtog _wfH be of ex* ^ sepflaxal value |n 
. "^haaks a*d 

The S«lray Book Co.. 60 
Hill, Bromley, Ktnt. BSa 7HP- 
WHAT READERS SAY 
Interesting, absorbing, a joy to study. More 
power to your elbow. C.B.T., Wood Green 
To say 1 am completely satisfied is inadequate 
as to the fabulous value. 

Sloke-on-Trenl 
The volumes are way ahead of any self-taught 
instruction boohs available- 

A.B., Brockenhurst 
It is a great pleasure to meet up with such 
excellent publication*. C. W., Sawhridgr 

T® Ths SELRAY BOOK CO., SO HAYES HILL, HAYES, 
BROMLEY, KEMT. 8R2 7HP 

Please fine enclosed P.O./Cheque value C  
BASIC ELECTRICITY 5 parts fl2-50 H 
BASIC ELECTRONICS 6 parts £14-50 n 
BASIC TELEVISION 3 parts £7-50 Q 

Tick Set(s) required. Prices Include Postage 
YOUR 1W% OUARANTEE. II after 1# day* •xamlnsUon yon decide to 
return the Manual* your money will be refunded In full. 
NAME  
BLOCK LETTEKS 
FULL POSTAL  
ADDRESS    
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LOOK! Be ... ·s how you 
masler eleelroDics • 
.... the practical way. This new style course will enable anyone to 

have a real understandirrg of electronics by a 
modern. practical and visual method. No 
previous knowledge is required. no maths. and 
an absolute minimum of theory. 

I 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, but 
also later if you decide to develop your 
knowledge and enter the profession. It 
rerrains your property and represents a 
very large saving over buying a similar 
piece of essential equipment. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self · 
employed electronics engineer. 

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

2 Read, draw and 
understand 
circuit diagrams. 

I n a short ti me you Will be able to 
read and draw circuit diagrams. under­
stand the very fundamentals of television, 
radio, computors and countless othllr 
electronic devices and their servicing 
procedures. 

!Carryout over 
40 ex~imenlS 
on basic circuits. 

We show you how to conduct 
experiments on a wide variety of different 
circuits and turn the inforrration gained 
into a work ing knowledge of testi ng, 
servicing and rraintaining all types of 
electronic equipment, radio, t .V etc. 

All students enrolling in our courses receive 
a free circuit board originating from a 
computer and containing many different 
components that can be used in experiments 
and provide an exc;ellent example of current 
electron ic practice. --------------­To find out more about how to learn electronics In a new. exciting and absorbi ng way. just clip the 

coupon for a free colour brochure and full details of enrolment. 

British National Radio & Electronic School 
p.a. Box 156, Jersey, Channel Islands. 

NAME 

I 
I WBS ADDRESS ________________________________________________________ ___ 

Block caps pl~e. -------------------.. 
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LOOK! Here's how you 

master electronics. 

the practical way. 

nriflKiiirtTiM 

\ 

v 

« 

1 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 rot only 
for the course's practical experiments, but 
also later if you decide to develop your 
knowledge and enter the profession. U 
remains your property and represents a 
very large saving over buying a similar 
piece of essential equipment. 

This new style course will enable anyone to 
have a real understanding of electronics by a 
modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

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

n 

2 Read, draw and 
understand 

circuit diagrams. 
Ir\ a short time you will bs able to 

read and draw circuit diagrams, under- 
stand the very fundamentals of telavision. 
radio, computers and countless other 
electronic devices and their servicing 
procedures. 

!-S' 

3 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.vetc, 

All sludants enrolling in our courses receive 
a free circuit board originating from a 
computw and containing many different 
components that can be used In experiments 
and provide an excellent example of current 
electronic practice. 

>. 
Or 

To find out more about how to learn electronics in a new, exciting and absorbing way, just clip the 
coupon for a free colour brochure and fuli details of enrolment. 

British National Radio & Electronic School 
P.O. Box 156, Jersey. Channel Islands. 
NAME 
ADDRESS 

Block caps please 
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GREEN\NELD 
443 Millbrook Road Southampton 
801 OHX Tel:(07031 772501 

BUY A COMPLETE 
RANGE OF 

COMPONENTS AND 
THESE PACKS WILL 

HELP YOU 
* SAVE ON T'ME-No de'ay. in 

waitine for part s to come or 
shops to open! 

* SAVE ON MONEY-Bu'" buying 
means lowest prices-just com­
pare with others! 

* HAVE THE R'GHT PART-No 
J'ueSJwork or substitution 
necessary I 

ALL PACKS CONTAIN FULL SPEC, 
BRAND NEW, MARKED DEVICES­
SENT BY RETURN OF POST. VAT 
INCLUSIVE PRICES. 
K001 SOV ceromlc plate capacitors. 
5%. 10 of e8ch value 22pF to 1000pF. 
Total 210, £3-35 -
KOO2 Extended range, 22pf to O·lp.F. 
330 values £4 10 
KOO3 Polyester capacitors, 10 each at 
lhe •• valUe.: 0'01, 0'015, 0'022, 0'033, 
0'047, 0068, 0'1, 0'15, 0'22, 0'33, 
O'47.uF. 110 altogether for £4'75 
KOOt Mylar capacitors, mln lCOV type. 
10 each all values from 1000pF to 
10,OOOpF. Total 130 for £3'75 
KOO5 Polystyrene capacitors, 10 each 
valUe from 10pF to 10,OOOpF, E12 series 

tr~80i~nr:i~a~ 37g~:~ £~~~:S:Cltors. 10 
each of the following: 0'1, 0'15, 0'22, 
0'33,0'47,0'68,1,2'2,3'3,4'7,6 ' 8, all 
35V; 10/25 15/18 22/16 33/10 47/6 100/3. 
Total 170 tanto for £14'20 
K007 Electrolytic capacitors 25V 
working, small physical size. 10 each 
of these popular values: 1, 2-2, 4'7, 
10, 22, 47, l00"F. Total 70 for £3'50 
KOO8 Extended range, 8S above, also 
Including 220, 470 and l000"F. Total 
100 for £5'10 
K021 MiniatUre carbon film 5% resistors. 
CR25 or similar. 10 of each value from 
10R to lM. E12 series Total 610 reSistors, 
£1'10 
K022 Extended range, total 850 resistors 
from lR 10 10M £1'30 
K041 Zen er diodes, 400mW 5% BZY88, 
etc. 10 of each value from 27V to 36V, 
E24 series. Total 280 for £t5'3e 
KO,,2 As above but 5 of each value 
£1'70 

71b BARGAIN PARCEL 
Hundreds of new components-pots, 
switches, reSistors. capacitors. PC 
Boards with semiconductors, l oads of 
~g~:s.and ends. Amazing value at only 

PC ETCHING KIT MK III 
Now contains 200 sq . Ins. copper clad 
board, lib. Ferric Chloride, DALO etch& 
resist pen, abrasive cleaner, two mini­
ature drlH bits, etching dish and Instruc­
tions. £4'15 

FERRIC CHLORIDE 
Anhydrous technical Quality In 11b 
double sealed packs. lib £1'00; 31b 
£2'11; 10lb £5·1ItI; l00lb £3"00 

CALCULATOR CHIP 
Type C500 by GI. 4 function + constant. 
S digit. Multlplexed output for simple 
keyboard interfacing. 24 pin OIL. With 
comprehensive data + socket £t·5O. 

DARLlNGTON COMP PAIR 
BD895A and BD896A-45V 8A 70W 
plastic powerll gain 150 @ 4A. PNP­
NPN pair £1-58. 

VERO OFFCUTS 
Pack A, All 0'1" Pack e, All 0·151# 
Pack C, Mixed Pack 0, All 0'1" Plain 
Each pack contains 1 or 8 pieces with 
a total area of 100 SQ. In. Each pack 
la £1 '50. Also available by weight. 
lib £4'ze, 10lb £32·50. 
17 x 31" Strips: 0'1" £2·ze; 10 for £15 

0'15" £1·98 
0'1" Plain £1'13 

Our retail shops at 2f D.ptford Broad. 
way, London. SEI (01-692 2009) and 
31 Lower Addl.comb. Road, Croydon 
(Ol-nl 2958) stock some of lhe 

:~r;.r~~~~ t~~~dfO:~~t~"~~onal callers 

All prices quoted Include VAT and 
UK/BFPO postage. Most orders des­
patched on Qay of receipt. SAE with 
enqulrl.s plea.e. MINIMUM ORDER 
VALUE £1. Official orders accepted 
from schools, etc. (Minimum Invoice 
charge £5). Export/Wholesale enquiries 
welcome. Wholesale list now available 
for bona-fide traders. Surplus com­
ponents always wanted. 

SIRENS 
Work oft 4 x HP1 batteriell, emit. very 
loud noise. Overall size 110 x 15 x 
6Omm. Use as Burglar Alarm in car, 
house, workshop, etc. ONLY £t-8. 

VEROCASES 
t~anStti;nJogac~~d boHom. ally panels 

Type 
1410205 x 140 x 40mm 
1411 205 x 140 x 75mm 
1412205 x 140 x 110mm 
1231154 x 85 x 40mm 
1.238 154 x 85 x 60mm 
1239154 x 85 x 80mm 

£3·70 
£4,17 
£5'20 
£2'13 
£3'05 
£3'75 

VERO PLASTIC BOXES 

~!f::~~~On~a' w~~a\I~~ •• :g I ~o.~~. g~:~ 
mounting PC Board •. 
Type 
2518 120 x 65 x 40mm 
2520150 x 80 x 50mm 
2522 188 x 110 x 60mm 
Sloping front version. 

Type 

£2·24 
£2·" 
£3'72 

2523 220 x 174 x l00/52mm £. ·10 
1798171 x 121 x 75/37'5mm £4·.5 
Gen. purpose plastic potting box 
71 x 49 x 24. In black or white COp. 
Hand Controller box, shaped for ease 
of use In the hand, 94 x 81 x 23mm Mp. 

RELA YS and SOLENOIDS 

~::t~c~~~~t~rlc~l:t~deJ:~ ~~? :u1°:0~'~ 
well on 6V DC lOp. 
240V ac enclosed, 11 pin plug In base. 
3 lOA c/o contacts, £1'20, 
240V ac open, 215A c/o contacts £1'10. 
Solenoid. rated 48V DC, but work on 
24V. 10mm push or pull action. Single 
hole fixing. Size 27 x 18 x 15mm. 
Made by V.rlay. Only 40p. 

SCR & TRIAC SCOOP // 
Cl087-100V 6A Pla.tlc SCR. 3 for £1. 
10·for £2'50. 
8A 600V TRIAC-Pla.tlc, only 75p. 10 
lor £6'50, 100 for £51. 

EDGE CONNECTORS 
Special purchase of these 0'1" pitch 
double-sided gold-plated connectors 
enables us to ofter them at les8 then 
one-third their original list pricel 
18 way 41p; 21 way 47p; 32 way 72p; 
40 way lOp; 49 way IlIp. 

SOLAR CELLS 
Aa used on apace labs, etc., these tiny 
cells give SOuA @ 0'5V In sunlight. 
Ideal for powerlng small C .. MOS pro­
Jects. etc. Can be banked together for 
greater power output. Size Ht x 0- 5mm 
3 for £1; 10 for £3; 25 for £7; 100 for £25. 

POWER PACK 
Wood grained metal case 90 x 80 x 
15mm containing mains transformer 
giving av @ 200mA, 2 co-o.. lockets. 
PC board with 1-1" fuseholder R's era, 
etc. Only £1. 

S·DECS & T·DECS 
S-DEC Breadboard 
T -DEC Breadboard 

£2'25 
£3'15 

19T7/78 CATALOGUE NOW 
AVAILABLE - MUCH BIG· 
GER AND BETTER, WITH 
SOp DISCOUNT VOUCHERS 
ONLY 30p, Plus 15p POST. 

COMPONENT PACKS 
400 asstd. carbon resistors £1'50 
100 Wlrewound. 2-15W £1'50 
200 Miniature resistors, i. t . and iW 

200 poly, mica, ceramic caps 
100 polye.ter, '01-2'2uF 
200 PC resistors 

£1'30 
£1'20 
£t·OO 

75p 

TEXAS 741 
8 Pin OIL-Full Spec. 
100 off £19·50 
25 off £5 ,50 

MAIL ORDE.R DE.PT:-

CRESCENT RADIO L TD 
• ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON, N12 4SJ 
TELEPHONE: 888-4474 

• BlLOWA'l"1' 1'81'CHBDIIILIC LIGIl'r 
GOI'TBOLUlI1'I 
1000 WATT PER CHANNEL. 
Three aluumel: Bau. IlIddle. Trebl •. 
TIle lDput of ibis 1IDIt Is CODIleoted 10 the 
loucbpea.ker term.lDal.a of aD. ampWlel and 
the required lIghiIDg Is CODIlected 10 the 
outpat termlDall of the 1IDIt thlll ..... bllDtl 
~t ~~c:.uoe a faIcluAtlua lOuud to 

l!'ull ln8tru.CttOId IUppUed or S.A.E. for 
details. ._0 Value .t.I8O·OO + 8% VAT. 

LOllDlPBADB IJIILBC1'IO. 
+ 12t% VAT 

21" 8, 40 ADd 7G ohm .t 11·10 
(1'1_ ot&te "blab Imped&oos I. required) 
G" 8 ohm ClllRAJUC at 11·70 
8" GOODMANS 'Audlom 8PA' 8 ohm 

15 .... t .. · .. 
10'" '.8LAO· DuAl Cone 8 ohm 10 watt 

at 11'71 

POWD 81Il'PLY 1III1TI + 8% VAT 
PPl---8wilahed 3, 4t, 8, 7t. 9, 12-. .t 
GOOm/. with on/o/! l1I'It.ch ... d pO.t Orht. ::go:x abe: 130 x 1515 l( 7Gmm. ONLY 

PPl5-Hea.vy duty 1:1 volt ponr IUPply. 
HA .t1~ volt DC. Approx. me: 155 x 10 
x 91Smm. ONLY 11·00. 

BABGAm ftAI8I'OlUIBBI 
240v primary, 12"() .. 12v GOQmA .eoond&rY· 
.\ppro>: me: 60 x 40 x 50mm. l"I:dDg _es 75mm. PRICIII: 11·80 + 8% VAT. 
Alao available Malnl traUlformer with 
18v GOOmA lee. Price aDd u:r.:e ame AI 
above. 

BAGLlI ftAI8I'ORJ111118 
LT" IlinJature driver transformer 

PRDl. 20K O. SIII(J. 1K O. 
LT700 MInIature out,l)ut trandmner, 
200mW. 

PRIl\{.1·2KO. SIII(J. 3.20. 
PRICE: EITHER OF THE ABOVB 

~lp+12t% VAT. 
JU.lIIlI TBAIID'ORJ111118 

MT8 240v PRIlL 6/0/6'1' 100mA 8EC. 

~i~~Mls~i~i~2~!gv:~%\~~: 
JU.lIIlI '1'&U'UOUJ!R8 WlTII !WO 
IIDDD1IBft 8IIOOIIDABY 
WJIIDD'1IfI. 
MT1oo. PBIl\{. 24Dv. 8111(J. 0-24'1', 0-24'1' 
@ 100mA. 
liT1GO. PRIlL 24Ov. 8Il10. 0-11'1', 0-11110 
@lGOmA. 
JilT'UlO. PRIl\{. 24Ov. SIII(J. Hv, H., 
@280mA. 
PRICE: ltITloo, MT150, MT280 

11'" + 8% VAT. 
JU.lIIlI TBAIID'ORJ111118 

MT40. PRIl\{. 240'1'. SEC. 20/0/10'1' @ lA. 
PRICB: .. ·H + 8% VAT. 
MT10, MT15. MTOO 100 volt llne 
tr&lll1'ormers. 
PRICE: ltIT10, ltIT13 .. ·11 + 8% VAT. 

1IIT20 lI·n + B% VAT. 
INPUTS ON TIIEIIE: 8 or 18 Ollltlll. 
S.A.E. fur details on these or any 01 the 
above. 
Pleue add 2Gp p.tp to all order. 10r 
EaaIe Tranaform1llrs. 

PlBZO IILIIIOT1UO HORI' UII1T8 100 watt 

:~ ~~~:r Q~~tl~!:~e~~;:; 
3·8KHz to 28Kl11. Spec. Sheet IeD.t OD. 
receipt 01 8,,\,111. 
OUR PRICE: 17·10 each + B% VAT. 

AOOBllS AND BAROLAYOAlID AOOIIIPTIIID-PHONIII ORDIIIR8 WIIILOOMED 
ALL PRIOIII8 INOLUDIII POSTAGIII UNLIIISS OTHIIIRWISIII STATIIID-PLIIIA8111 ADD 

V.A.T. AS 8HOWN---8.A.III. WITH ALL ENQUIRIBlI PLEASE. 
Penonal caller ... elcome at: 81 GBDB' LAIIIIS, PALIIBRII GBDII", .~a, l'IIoDo: 88I-l108 

and 18 I01l'rJl1lALL. BDIIOIITOI''' l'Ilou: IIOI-lIII 

All the many types of components we supply are BRAND NEW 
and luaranteed and only from manufacturers direct or approved 

suppliers. (No surplus, no seconds) 
CMOS-buffered and protected (BE) 
-4000 IIp 4013 Sip 4023 23p 4043 100 4081 23p 
4001 IIp 4014 1-07 4024 1·04 4044 94p 4082 I~.& 4002 Up 4015 1·14 4025 ?7s 4046 1·40 4510 
4006 1·14 4016 Sip 4026 4049 54p 4511 1'50 
4007 23p 4017 1·14 4027 60p 4050 'lp 4516 1·44 
-4008 99p 4018 1·]2 4028 9Sp 4060 1·40 4518 1·16 
4009 61p 4019 61p 4029 1·23 4069 lOp 4520 t·16 
4010 61p 4020 1-31 4030 Sip 4070 50p 
4011 Up 4021 1·14 4041 84p 4071 16p 
4012 11p 4022 I·fl 4042 96p 4072 16p 

OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS 

'SIEMENS CAPACITORS 
Worfd-famous for quality and depend­
ability-exceptionally large stocks held. 
PCB TYPE5-7·5mm PCM 0-001 to 
0·01 5p each: 0·012 to ·0068 6p each: 
O' I 7p each. 
CERAMIC-25mm PCM 0·01 4p: 

RESISTORS 
t, t, t watts-lp each·: metal film. 
menl oxide and I watt carbon Sp 
each*: Magnetic field dependant 
from £1'50. Hall effect from £I·ll. 

0 -022,0'033 $p each: 0 ' 1H7, 0·068 6p SIEMENS TRANSISTORS 
5mm PCM O' I 7p: 0·22 lOp. Silicon npn and pnp from Bp each: 
ELECTROL YTIC5-I/IOO, 10/25, LEDs, red I9p: yellow or green 13p 
10/63, 100/25, etc, etc. (3 or 5mm): Photo transistors from 
For full ran ee see our current lists. 76p. 

KEEN PRICES. GOOD SERVICE. WIDE RANGES 

DISCOUNTS I V.A.T.-Add 8% to value of order 
5% if list value of order over £10 or 12*~ with items marked*. 
10% if list value of order over £25 (No V.A.T. on overseas orders). 
Discounts available where cash, P.O. or Goods ~ent post free on. C.W.O. 
cheque is sent with order. orders In U.K. over £5 list value. 

If under, add 27p per order. 
MONTHLY -BARGAIN LISTS S.A.E. brings monthly list of bargains. 
Also current quick reference price list of all ranges. 
Cash with order (P.O. or cheque payable to Electrovalue Ltd) or your 

Access or Bardaycard number. 
TRADE AND INDUSTRIAL ENQUIRIES INVITED 

For all round satisfaction-be safe-buy it from ELECTROVALUE 

I a I iij iiItllL, .1) iii.) 
Dept PW5.1B St Judes Rd. EOlllef,e ld Gre e n, Egham, Surrey TW10 OHB. 
Phone Egham 3603: Telex 26-4-475 
Northern Branch (Personal 680 Burnage Lane, Burnage, 
Manchester MI9 INA. Phone 

Practical Wireless, May 1978 

MAIL ORDER DEPT.-. 

<4<43 Millbrook Road Southampton 
SOI OHX Tel:f07C33J 772501 

BUY A COMPLETE 

RANGE OF 
COMPONENTS AND 

THESE PACKS WILL 
HELP YOU 

* SAVE ON TIMB—No dtlart M 
wetting for ports to como or 
thopt to oponf 

* SAVE ON MONEY—Bu/k buying 
meant fowetX pricei—jutt com- 
pare with ethei-Ml 

* HAVE THE RIGHT PART—No 
guettwork or tubrtltution 
rteecssaryt 

ALL PACKS CONTAIN FULL SPEC. BRAND NEW. MARKED DEVICES- SENT BY RETURN OF POST, VAT INCLUSIVE PRICES, 
KOOI SOV cflrumlc Dlol« capacllora, 5%. 10 of each value 22pF to IfXIOpF. Total 210, £3 36 K402 Extended fan bo, 22dF to O f/tF. 330 valuea £4 10 KOW Polyester cBDacltOra, 10 each ol the#© valuee; 0 01, 0 015. 0 022. 0 033, 0 047. 0 069. 0-1, 0-15, 0 22, 0 33. 0-47«F. 110 ©ItOCPther for £4 75 KW< Mylar caoacltors, mln TC0V typo. 10 each all value# from lOOOpF to lO.OOOpF. Total 130 lor £3-75 K005 Polystyrene capacltOfs, 10 each value from lOpF to lO.OOOpF, E12 series 5% tMV. Total 370 for £tl » K>M Tantalum bead cnoadlort. 10 each of the followlna: 0-1, 0-15, D M, 0 33, 0 47. 0-83. 1, 2 2. 3 3. 4-7. 6-8. all 35V: 10/25 15/16 22/16 33/10 47/6 100/3. Total 170 Jsnte for £14-20 KOOV Electrolytic capacUore 25V worfdng, amall physical elto. ID each of these popular values: 1, 7-2, 4-7, 10. 22. 47. IWpF. Total 70 for £5-M «M8 Extended ranoe, se above, also Including 220. 470 and ICOO^F. Total 100 for £5 » Kfl21 Miniature carbon fl/m 5% resistors. CR25 or slmllsr. to of aach value from lORtO 1M, Ct2 series Total 610 resistors, £6-M KOtt Extended ftmae. total 650 resJetora from 1ft to 10M £1-30 K041 Zener diodes, 4MmW 5% BZYBS, etc. 10 of each value from 27V to 3SV. E2< 6artea. Total 280 for £13-39 K042 Ae aboy© but 5 of each value £1 72 

71b BARGAIN PARCEL 
Hundreds of new components—pots, switches, resistors, capacltora, PC Boards with earn)conductors, loads of odds and ends, Amarlng value at only £1 45. 

PC ETCHING KIT MK III 
Now contains 200 sq. Ins- copper c/ad board. Kb, Ferric Chloride, DALO etch- realst pen, abraslva cleaner, two mini- ature drill bits, etchlno dish and Instruc- tlom. £4 15 

FERRIC CHLORIDE 
Anhydrous technical Quality In lib double sealed pecks. 1lb £1'#0; 31b £2 11; 10tb £5-U; lOOIb £39-00 

CALCULATOR CHIP 
Typ© C5D0 by G1. 4 fu nctlon + constant. 0 digit. MultlpEexad output for simple keyboard interfacing. 24 pin OIL, With comprehenslvB data + socket £1-50. 
DARLINGTON COMP PAIR 
BD695A and BD68BA—45V 6 A 70W plastic powerll gain 760 @ 4A. PNP- NPN pair £t-50, 

VERO OFFCUTS 
Pack A. All 0 1* Pack B. All O-IS* Pack C, Mixed Pack D. All 0-1*Plain 
Each peck contains 7 or 8 pieces with a total area ol tfk) sp. In. Each pack Is £1-50. Also avellsble by weight. 
11b £4 28. IQlb £32-50. 
17 x 3}' Strlpa: O-l" £2 20; 10 lor £15 0-15* £1 -#• 0-1* Plain £1 83 
Our retell shops at 21 Daptford Broad- way. London. EES (01-602 20M) and 36 Lower Addlacomba Road, Croydon 
W1-®M 2B50> stock eome of the advertlead poode lor perBonal callers only. Ring tham for details. 
Afl prices rjuoted Include VAT and UK/BFPO postage. Most orders des- patched on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1. Official orders accepted from echoola. etc. (Minimum Invoice Charflo £5). Export/Wholesale enquiries welcome. Wholesale Hit now available for bona-flde traders. Suro/us com- ponants alwaya wanted. 

SIRENS Wort off 4 x HP7 balterleB, ©mil vary loud noise Overall slxe 110 x 75 x 6Qmm. Uee as Burglar Alarm In car, house, workshop, etc. ONLY £f «. 
VEROCASES 

Plastic top and bottom, aMy panets front end beck. 
Type 
1410 205 x <40 x «mm £J 70 
*411 203 x 140 x 7Smni £4 17 
1452 205 x 140 K llOmm £3 20 
1237154 x 85 x 40mm £2-13 
1233 154 x «5 x Wmm £3 «3 
1239 154 x 65 x 60mm £3-75 

VERO PLASTIC BOXES 
Professlonaf euallly, two tone prey polystyrana with Ihratdtd Inserta for mounllng PC Soarda. 
Type 
2518 120 x 85 x 40mm £2-24 
2320 150 X 60 x Mmm £2-66 
2522 188 x 110 x eomm £3-72 
Sloping front version. 
Type 
2523 220 x 174 x 100/52mm C6-H 
ITjHJ 171 x 121 x 75/37-Bmm £4 « 
Gsn. purpose ptaatlc polling box 71 x 4fi x 24. In bfach or whlfe 40p, Hand Conlroller box, shaped for ease of use In the hand. 94 x 81 x 23mm «4p, 
RELAYS and SOLENOIDS 
Open construction relay with 2 10A clo contacle, coll rafad 24V bc, but works well on 6V DC Mp. 240V ac enclosed. 11 pin plug In base, 3 IDA c/o contacts, £1-20, Z40V ac open. Z 15A c/o contsctQ £1 - SO. Solenoid, rated 48V DC. but work on 24V, 10mm push or pull action. SlnoTe hola fixing. Sixe 27 x 18 x Ifimm. Made by Valley. Only 46p. 
SCR & TRIAC SCOOP 1) 

C1067—100V 6A Ptaatlc SCR- 8 for £t. 10 (or £2 50. 8A 600V TRIAC—Plastic, only 35p. 10 for £6-52, 100 forest. 
EDGE CONNECTORS 

Special purchasa of Iheae 0-1" pilch riouble-eiiled cold-plated connectora enables us to offar them at less then ane-lhlrd thalr original list prlcel 16 way 4tp; 21 way <7p: 32 way 7Sp; 40 way Mp; 49 way Hip. 
SOLAR CELLS 

Aa ueed on space labs, etc., these tiny cells give SQtiA ® 0-5V Jn aunllght. fdeal for pawerlng atnafl C-MOS pro- lects, etc. Can be banked together lor Sreater power output, Slxe 19 x e-Smm tor £1: 1D lor £3; 25 for £7:100 lor £25. 
POWER PACK 

Wood grained metal case 90 X 80 x 76mm containing malna Inmefotmer giving 6V @ 200mA. 2 co-ax. ■ockela, PC board with 11" fuaeholdsr R'e C'e, etc. Only £1. 
S-DECS & T-DECS 

S-DEC Breadboard £2 25 
T-DEC Breadboard £3-95 

5977/78 CATALOGUE NOW 
AVAILABLE - MUCH BIG- 
GER AND BETTER. WITH 
50p DISCOUNT VOUCHERS 
ONLY 30p, PJus f5p POST. 

COMPONENT RACKS 
400 aestd, carbon resl stois £f -» 
100 Wlrowounds2-tSW £t » 
200 Mlnlafure reslalora. 1.1. and LW £1 36 
200 poly, mica, ceramic caps £t-tt 
100 p olyester. -01 -2-2uF £1 • M 
200 PC real store 75p 

TEXAS 741 

8Pin DIL—Full Spec. 

100 off £19-50 
25 off £5-50 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON. N22 4SJ 
TELEPHONE; 888-M74 

t KILOWATT PflCHnmC UflHT OOSTSOL unr 
1000 WATT *£R CHAffSTOi. 
Three ohanoel: Baas. Middle, Treble- The topat 01 thte urn la comwcted to the toodapeaJu? (ermlnsls of an ampHCaf apd ih« r««jnJ«d Ughtloc ts ofmnected to the octpal termlnali of the unit thai enfibltng Cto prodaoe * faedaaUDi eoacd to t diiplsj. 
FtD iosteoeUone coppUed or 6, A-E. lor details. 
Paalaatla Valoe at. 120 00 + 8% VAT. 

LOODIFE&EXS fELXOnOV 
+ 131% VAT 

Ui- 8. 40 and 75 ohm »t C IO 
(Fiease state which Impedaooa It r«Qu1r«d> 
5' 6 ohm CERAMIC at C TO 
8* GOODMANS 'Andlom SPA' S ohm 15w at 45 W 
10" OCIAtT I>u*S Cone 6 ohm 10 watt aftfttn 
POWER ITJPPLY UlTTfl +8% VAT PPX—Swllohed S, 4|r «. 71. 9. J2r at aOOm/a with on/off jwltob and plljl UffhL *U«: 150 x 55 x Oftmm, ONLY 
PPfl—Eoary doty 12 roll po#er sapply. 1-6A at 13 volt IDC. Appro*, aize: 155 x 90 x Mram. ONLY 18 00. 

BAEOAIF TEAEWOBWRI 
24Ov primao', I2-0.12V COOoiA soooods/y Approx dxe: 60 x 40 x SOmrn. Pixl&f oeatrej TBtnm. PfitCS: 11-80 + 8% VAT. Also araQable Mains ua<ulotm«>- with 
18* 600mA sec. Prfoe aod size same M above. 

RAGLE TEAESrURVRRJ LT44 Mtntature drirtr LrBcelurctr PBIM. MK a SEC. IK O. £+700 Miniature outpnl trasflwrmer, 200mW. PKIM. l.SKn. BEC. 3.2Q. PB1CS: EIXBSE OF TEE ABOVE 21p + 13|% VAT. 
ItAlZB TBAT5TOEMZR8 

»m wov peoi, a/o;ev 100mA beo. MT12 240v PSIK- 12/0A8T eOinA BSC. PRICE: HT8. MTiail-I? +6% VAT. 
MATTE TRAJCTORKEES WITH TWO 
DfPEPRJDmT 8W0FDAET wmnwi. hmoo. PBDtf. 3407. BEC. 0-24?, 0-24y ® 100mA. MTiaO. PBIM. 2407. BEC. 0-12▼. O-ltr SiflOmA, T380. PBIM. 540T. BEO- <MT. O-flr 0 SSOmA. PRICS: MTi«. UTlfiO. HT280 13 58 + 6% VAT- 

MAna THArooamEBS MT40. TUTV. 240r. SEC- SO/O/Mr @ LA. PRIOB: tt-W + 6% VAT. XliO. arris, imo 100 roil line trazufennere. PRICK; MTIO, MTJB U iA +8% VAT. MT2D 42 M + 8% VAT. INPUTS ON TBEBHr 8 or IB OEK3- 8.A-E, fur dotailt m theee or say of the above, Pleaae add 2"p p4p lo aC crden foe ExgL* Transformers. 
F1TZO ELECTEIO HOBB Uim 100 wait New High Quality, Hi^h Power Twtetrr. No Xovar reqolrtd. Freq. £e*pont«; 88SHj to MSHa. Spec. Bhe«t eeat on receipt of BJLB. 
OUR PBIOH: f? 10 each + 8% VAT. 

ACCSBS AND BABCIATOABD AOOEPTE&-PHOSB OEDERR WZLOOMED 
ALL PBICBa INOLTTDB POSTAOB UHLBBB OTHEBWESB STATED—PLHASB ADD 

V,A.T. Afl BHOWN—S-AJE. WITH ALL ENQDIBJEB FLBA8B. 
Pewonai caUtrs welcome at: 81 ORJOT LAKES, PALMERS 0RZET, KJLt. Phow: 88M20B 

and 18 SOOTH MALL. EDHOTTOir T9 Phcaa; SOS-lSU 

ELECTROVKLUE 
All tho many types of component* we supply are BRAND NEW 
and fuaranteed and only from manufacturer* direct or approved 

suppliers. (No aurpfus, no second*} 
CMOS—buffered and protected (BE) 
4000 OJp 4013 SIP 4023 Up 4043 1 00 4081 Wp 4001 Up 4014 107 4024 1-04 4044 94p 4082 4007 2Jp 4015 1-14 4025 ."rS 4046 1 40 4510 4006 114 4016 5Jp 4026 4049 54p 4511 1 50 4007 Tip 4017 i-14 4027 60p 4050 S3p 4516 1 44 4000 »p 4018 I 32 4028 9Sp 1 23 4060 1-40 4518 1 ■26 4009 62p 4019 62p 4C29 4069 lOp 4520 (■26 40(0 62p 4020 1-32 4030 Sip 4070 S0p 40 J1 23p 4021 (14 404( Wp 407 ( I6p 4012 aip 4022 t '13 4042 9«p 4072 26p 
OUR COMPUTER TAKES GOOD CARE OF YOUR ORDERS 
'SIEMENS CAPACITORS 
World-famous for quality and depend- 
ability—exceptionally large stocks held. 
PCB TYPES—7-5mm PCM 0 001 to 
0 01 5p each: 0-0(2 to '0C6fl Bp each: 
0-1 7p each. 
CERAMIC—2 5mm PCM 0-01 4p: 
0 022, 0 033 5p each: 0 047, 0 068 6p 
Smm PCM 0 1 7p:0-22 lOp. 
ELECTRO LYTICS—I/100. 10/15. 
10/63, 100/25, etc, etc. 
For full range see our current lists. 

RESISTORS 
-i. i watts—2p each*: metal film, metal oxide and 1 watt carbon Sp 

each": Magnetic field dependant 
from £1 -50. Hall effect from £| -23. 

SIEMENS TRANSISTORS 
Silicon rpn and pnp from 6p each: 
LEDs, red I9p: yeifow or green 23p 
(3 or 5mml: Photo transistors from 
Tip, 

KEEN PRICES • GOOD SERVICE • WIDE RANGES 
DISCOUNTS V.A.T—Add 0% to value of order 
5% if list value of order over £10 ff. '2^ with items marked', 
10% if list value of Order over £25 JNo V.A.T. on ovemeas or'iom). 
Discounts available where cash. P.O. or Goods sent post free on C.W-O, 
cheque is sent with order. orders in U.K. over £5 list value. ———   ■ — if under, add 27p per order. 
MONTHLY BARGAIN LISTS S.A.E. brings monthly list of bargains. 
Also current quick reference price list of all ranges- 
Cash with order (P.O. or cheque payable to Eiectrovalue Ltd) or your 

Access or Bardaycard number, 
TRADE AND INDUSTRIAL ENQUIRIES INVITED 

For all round sacisfaciion—be safe—buy it from ELECTRO VALUE 

eleciroValueltdI 
Dept PW5, 28 St Judcs Rd, Engleheld Green, Eg ham, Surrey TW20 0HB. 
Phone Egham 3603; Telex 264475 
Northern Branch (Personal shoppers only) 680 Burnage Lane, Eurnage, 
Manchester M19 iNA. Phone (061) 432 4945. 
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15-240 Watts! 
HYS 
Preamplifier 

HY30 
15 Watts 
into 8n 

HYSO 
25 Watts 
into 8n 

HYI20 
60 Watts 
into 8n 

HY200 
120 Watts 
into 8n 

HY400 
240 Watts 
into 4n 

POWER 
SUPPLIES 

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common Input 
fUnction. (mag Cartridge, tuner, etc) are catered for Internally. The deBlred function 'a achieved 
either by a multi-way switch or direct connection to the appropriate pins. The Internal volume 

r:~~~np8af,i{'f~i!~tr;~w'r.L~~~~~,;~;~~c~:rRe~~ ~~~r~~~~t:~~gn'ee:~~~~~~~~~nd.~~~c~~~ ~~: 
mounting a P.C. connector Is supplied with each pra-ampllfler. 
FEATURES: Complete pre-ampllfler In single pack-Multl-functlon equalization-Low nolae 
-Low distortion-High overload-Two simply combined for etereo. 
APPLICATIONS: HI-FI-Mlxers-Dlseo-Guitar and Organ-Public addre .. 
SPECIFICATIONS: 
INPUTS. Magnetic Plck·up 3mV; Ceramic Plck·up 3OmV: Tuner l00mV; Microphone 10mV; 
Auxiliary 3~100mV; Input Impedance 4·7kQ at 1kHz. 
OUTPUTS. Tapel00mV; Main oulpulSOOmV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB all0kHz; Ba •• ± all00Hz. 
DISTORTION. 0'1 % at 1kHz. Slgnal/Nolse Rallo 88dB. 
OVERLOAD. 38dB on Magnellc Pick-up. SUPPLY VOLTAGE± II1-!50V, 
Price £5 22 + a5p V AT P&P Iree. 

The HY30 Is an exciting New kit from I.L.P. It feature. a virtually Indestructlblel.C. with short 
circuit and thermal protection. The kit consists of I.C., heatllnk, P.C. board. 4 rell.tors, 8 
capacitors, mounting kit, together with easy to follow construction and operating Instructions. 
This amplifier Is Ideally suited to the beginner In audio who wlahel to use the most up·to-date 
technology available. 
FEATURES: Complele KII-Low Dlslortlon-Short, Open and Thermal Prolecllon-Easy 10 
BUild , 
APPLICATIONS: Updating audio equipment-Guitar practice ampllfler-Test amplifler­
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. Inlo 80: DISTORTIONO 'I% all 5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-I6kHz-3dB. 
SUPPLY VOLTAGE ± 18V, ' 
Price £5 ·22 + Up V AT P&P Ir ••. 
The HY50 leads I.L.P.'s total Integration approach to power amplifier design. The ampllfler 
features an Integral heatslnk together with the Simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that It must be one of the mOlt 
reliable and robust High Fidelity modules In the World. 
FEATURES: Low Dlltortlon-Integral Heatslnk-Only five connectlons-7 amp output tran­
sistors-No external components 
APPLICATIONS: Medium Power HI-Ft systems-Low power disco-Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY SOOmV 
OUTPUT POWER 25W RMS Inlo 80 LOAD IMPEDANCE 4-180 DISTORTION 0'04% at 25W 
.1 1kHz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-3dB. 
SUPPLY VOLTAGE ± 25V SIZE 105 50 25mm 
Prlc. £1 IZ + 15p VAT P&P fr •• 
The HY120 Is the baby of I.L.P.'. new high power range. Designed to meet the most exacting 
requirements Including load line and lhermal protection Ihls amplifier .ets a new standard In 
modular design. 

~:~!M!E!~~ee~li~~:~~~~~~~~n-;l~*:~':~nhe~~~lnk-Load line protection-Thermal protee-

APPLI CATIONS: HI-FI-Hlgh quality disco-Public address-Monitor ampllfler-Gultar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY SOOmV. 
OUTPUT POWER BOW RMS Inlo 80 LOAD IMPEDANCE 4-180 DISTORTION 0'04% alBOW 
811kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Price £15 U + £1 27 VAT P&P Ir •• , 
The HY200 now Improved to give an output of 120 Watts has been designed to stand the malt 
rugged conditions such 81 dlseo or group while stili retaining true HI-FI performance. 
FEATURES: Thermallhutdown-Very low distortion-Load line protection-Integral heatllnk 
-No external components 
APPLICATIONS: HI-Fi-Dlsco-Monltor-Power slave-Industrlal-Publlc Addres. 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS Inlo 811 LOAD IMPEDANCE4-160 DISTORTION 0 05% all00W 
allkHz. 
SIGNAL/NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kH,- 3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Prlc. £%3'3Z + £1 '17 VAT P&P Ir •• , 
The HY400 Is I.L.P.'s "Blg Daddy" of the range producing 240W into 40 lit haa been dellgned 
for high power disco address applications. If the amplifier Is to be uaed at continuous high 
power levels a cooling fan 18 recommended. The ampllfler includes all the qualities of the rest 
of the family to lead the market 88 a true high power hl·fldellty power module. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-No external 
components. 
APPLICATIONS: PubliC address-Disco-Power slave-Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Inlo 40 LOAD IMPEDANCE 4-160 DISTORTION 0 1 % at 240W 
~lkHz • 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
±45V 
INPUT SENSITIVITY SOOmV SIZE 114100 85mm 
Prlc. £3Z'17 + £2 ' 57 VAT P&P fr •• , 

PSU36 suitable for Iwo HY30's £5 ,22 plus B5p VAT. PIP free. 
PSU50 sullable for two HY50's £.'IZ plus 15p VAT. PIP fr ••. 
PSU70 suitable for Iwo HY120's £13'75 plus £1 10 VAT. PIP fre •• 
PSU90 oulloble for one HY200£II·., plus £1·01 VAT, PIP free. 
PSU1BO £%3'1' + £1·15 VAT. 
Bl £0 41 + £0,01 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON, CANTERBURY, KENT, CT47AD. 

I.L.P. ELEOTRONIOS LTD., 
CROSSLAND HOUSE, NACKINGTON, 
CANTERBURY, KENT, CT47AD. 

Practical Wireless, May 1978 

Please Supply 
Total Purchase Price --- --- --------------­
I Enclose Cheque 0 Postal Orders IJ Money Order 0 
Please debit my Access account 0 Barclaycard account 0 
Account number -------- - - -------------­
Name and Address --------------------

Signature ----------- - --
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15—240 Watts! 

HY5 
Preamplifier 

HY30 

HY50 

HYI20 

HY200 

HY400 

POWER 
SUPPLIES 

The HY3 is s mono hybrid ampfifier Ideally suited lor all aoplirallons. All common Input functlona {mas Cartridge, tuner, etc) ere catered for Internatly. The desired funcllon Is achieved either by b multi-wsy switch or direct connection to the appropriate ptna. The internal volume and tona circuits maretv require connactlnp to external potenllarratflra {not Included). The HY5 Is compaUbls with all J.L.P. power ampllftere end power euopKet. To ease conatruclton and mounting a P.C. connector Is supplied wllh each pra-amplifter. 
FEATURES : Complete pre-nmpllfler In sfnpte peck—MulU-functlon oqualliettoft—Low nplae —Low dla tort Ion—Hlph overload—Two simply combined for eterao. 
APPLICATIOM8: HI-FI—Mixer#—Oleco—Guitar and Oroan—Pub»c addren 
SPECIFIC ATJONS r INPUTS. Magnetic Pick-up 3mV; Ceramic Rkk-up 30mV; Tuner tOOmV; Microphone iOmV; Auxlflary 3-tMmV: Input Impedance 4 TkO at 1kHr- OUTPUTS. Tape lOOmV; Main output KJOmV R.M.S. ACTIVE TONE CONTROLS. Tr0blo+ 12dB at fOkHx; BaaB± at COOHi. DISTORTION, 0-1% at tkHt. Slonal/Soiee Ratio MdB. OVERLOAD. SEdB on Magnetic Pick-up. SUPPLY VOLTAGE ± 1«-BOV. 
P/Ica £5 a -f 65p VAT PAP frea. 
The HY30 la an exciting New kit from I.L.P. Itfoaturea a virtually indeetructiblo f.C. with abort circuit and thermat protsclion. The hit canalata of I.e.. hetlilnK, P.C. board. 4 leelBtora, 6 cagicllors, mounting kit, tosefherwHh easy to follow construction and operating Instructloni. This amplinar Is Ideally suited to the beginner In audio who wlfihee to ule the most up-to-dala technology availftbte. 
FEATURES: Complete Kit—Low Distortion—Short, Open ond Thermal Proteclion—Eaty to Bui Id. 
APPLICATIONS: Updating audio equipment—Guitar practfce amplifler—Test ampliflat- audio oeciliator. 
SPECIFICATIONS: OUTPUT POWER J5W R.M.S. Into SO; DtSTOHTIOtfO 1% »l 1 5W. INPUT SENSITIVITY MOmV. FREQUENCY RESPONSE —3dB. SUPPLY VOLTAGE± 16V. 
Price £5 12 + Kp VAT PAP Jrao. 
The HVSO leads I.L.P.'o total Integration eppraach to power artipllfler design. The empllfler tearurea an integral haatelnhfoQather with the elmplIcily of no external components. During the past three years Iho amcllfler has been reflned to tha extent thai It muat be one of the moat rellabia and robust High Fidelity modules In the Worfd. 
FEATURES: Low Dlatortlon—Integral Keatslnk—Only flv« connections—7 amp output iran- elatora—No exlatnsl components 
APPLICATIONS: Medium Power HI-FI syatems—Low power dlac<x—Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY SOOmV OUTPUT POWER Z6W RMS Into LOAD IMPEDANCE 4-16n DISTORTION 0 04% at2BW at ikHx SIGNAL/NOtSE RATIO 75dB FREQUENCY RESPONSE 10Hj-4akHr —3dB. SUPPLY VOLTAGE ± 25V SIZE 105 50 25mm 
Prlca £1 12 + ISp VAT PAP fro* 
The HYilO Is the baby ot l.LP.'s new high power range. Designed to meet the mo»t axacHng requirements Including load fine and therms I piofecllon this ampllflar eets a new i lands rd In modufof design. 
FEATURES: Very low distortion—Integral heatstnk—Load line protection—Thermal protec- tion—Five connecliona—No external componenla 
APPLICATIONS; HI-FI—High quality disco—Public ad dress—Monitor amplifier—Guitar and organ 
SPECIFICATIONS INPUT SENSITIVITY SOOmV, OUTPUT POWER 80W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0 04% at MW at IkH? SIGNAL/NOISE RATIO WMB FREQUENCY RESPONSE 10Hz-45hHr - 3dQ SUPPLY VOLTAGE i-?5V SIZE 114 50 85mm 
Price £15 M + £1 27 VAT PAP free. 
The HY200 now improved to give an output of 120 Watts has been dealgned to atand tha most rugged conditions euch as disco ox group Ahlleetlll tetalnlng true Hf-F* performance. 
FEATURES: Thermsl shutdown—Very low dCatortlon—Load Una protecMon—tnttgrat heataink —No external componenta 
APPLICATIONS: Kl-Fi—Dleco—Monitor—Power elave—Induslrtsl—Public Address 
SPECIFICATIONS INPUT SENSITIVITY SOOmV OUTPUT POWER 120W RMS Into 60 LOAD IMPEDANCE 4-t6D DISTORTION 0 05% at 100W at tkHr. SIGNAL/NOiSE RATIO MdB FREQUENCY RESPONSE fOHx-45kKa-3dB SUPPLY VOLTAGE ±45V SIZE 114 50 S5mm 
Price £23 « + £1 17 VAT PAP free. 
The HY400 Is I.L.P.'a "Big Daddy" ot Ihe range □ reducing Z<0W Into 41) I Ithea been designed tor high power dieco address applications. It the amplifier la to be used at continuous high power levels a cooling fan la recommonded. The amplifier includes all the qualities ot tha rest ot tha family to lead the market aa a true high power hl-fldellty power module. 
FEATURES: Thermal ehuldown—Very low dlatoriioh—Load line protection—No external components. 
APPLICATIONS: Public address—Ofaco—Power slove—Industrial 
SPECIFICATIONS OUTPUT POWER 240W RMS Into 4Q LOAD IMPEDANCE 4-160 DISTORTION 0 t%at24QW 
SIGNAL NOISE RATIO 84dB FREQUENCY RESPONSE 10K*-45kHx- 3dB SUPPLY VQiTAGE 
± 45 V INPUT SCNSITIVITV SOOmV SIZE 114 100 85mm 
Price £3217 -f £2 57 VAT PAP Iraa. 
PSU3S suitable for two HYSO'e £5 22 plus85p VAT. P/Pfree. PSU50 suitable for two HYSO's £8 82 plus »5p VAT. PIP free. PSU70 suitable for two «Y120'e £13 7» plus £1 18 VAT- P/P free. PSUW tultabta for one HY200 £12 15 plus £1 •« VAT. P/P free. PSUlfiO £23 It -I- £1 -85 VAT. B1 £t 48 + £a M VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACK1NGT0N, CANTERBURY, KENT, CT4 TAD. 

LLP. ELECTRONICS LTD., 

CROSSLAND HOUSE, NAGKINGTON, 

CANTERBURY, KENT, CT4 TAD. 

Please Supply — 
Total Purchase Price    
I Enclose Cheque □ Postal Orders □ Money Order □ 
Please debit my Access account □ Barclaycard account □ 
Account number —   
Name and Address  —  —  

Signature    
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. ~ ~ ...... -... " .. ~ 
EASY BUILD SPEAKER DIY KITS .. '. '-.... ""'!'!'" .... 

Specially designed by RT· VC for cosl I -- "--.. -~, .. j 
conscious hi fJ enthusiasts these kits : 'H" - - . -

Incorporate two teak · simulate enclosures, '" _~_~_--'-_!~~~~~~ ~ ,~_! __ ~ ~ 
two EMI13")( 8" (appro • . ) woofers. two 
tweeters and. p.lrol m.lChong ero;sovers 20.20 WATT STEREO AMPLIFIER £29!0 
Supplied complete with an easy· to · follow Superb Viscount IV Unit In teak finished cabInet 

£2800 circuit diagram, and crossover components. Silver faSCia with aluminium rotary controls and p &: P 
STEREO PAIR Input 15 waits rms 30 watts peak . each unit pushbuttons . red mains Indica tor and stereo lack (2.50 
+ p & p £5 50 Cabinet Slle 20" x 11 u )( 9i U (appro • .) . socket. Function sWitch tor mi c. magnetic and crystal 

SPEAKERS AVAILABLE WITHOUT CABINETS. pICk· ups . tape. tuner. and .u,iliary Aear panel teatures two 
It's the Units which we supply With the enclosures Illustrated mains outlets. DIN speaker and input sockets plus fuse . 
Size IT :0. 8" (approx) woofer IEMl), 2t" apD [1100 per 20+ 20 wattsrms. 40-t- 40 watts peak. 
tweeter, and matching crossover components. stereo pair 30. la WATT AMPLIFIER kiT 
Power handling 15 watts Ims. 30 wat1s peak . + p & p [3 .40 SpeCially deSigned by RT ·VC for the upeflenced construclor. 

DISCO AMP~"' ••••• 

£35°p
O 

1\ p [150 
Slle appro • . 
13r )I s~")( Si 
45 watts rms, 90 watts peak output Big feature s 
include IWO diSC Inputs both tor cera mic cartridges tape 
input and mICrophone Input.lellel mwng controls fitted 
with Inlegral push pull sWltc.hes . lndependent bass and 
treble controls an" maSler volume 

MONO DISCO . 
Slle appro' . .) 1111-'1 14" x 4"x lOi ~ 

Brushed aluminium ~ --~ I 
•• 

complete In every detail. Same facilities as faSCIa and (otary conlrols . ....~ 
• •• COMPACT FOR TOP VALUE These infinite baffle Viscount IV amplifier. 60 + 60 peak. P &: D £2 50 [2900 Five veltlcal slide COQtfols master lIolume. 

enclosures come to you ready mitred and professionally tape lellel. miC level. deck level. PLUS INTER DE CK fAOER 
finished. Each cabinet measures appro. . per stereo paar NOW AVAILABLE fully bUilt and tested . £39- for pedec! graduated change from record deck No. 1 t6 
12'" x 9~ x ~ .. deep. and IS In wood simulate. f8 S0 Output 10 + 30 watts rms. 60 + 60 peak p & p (2 50 No 2. or vice versa . Pre tade level control 70 watt [57 
Complete with lwo 8" lappro,.) speakers tor SPECIAL OFFER -ID ......... Shoppon (PFL) lets YOU hear next dISC betore ladong 140 watt peak 
ma"mum power handling 01 7 wans. 8Q + p 1\ p [1.10 BSR TYPE 131 Protessionll Slrie. with Clbalancot! orm Ind It in. VU meter ",OllltOrs output level. p 1\ p [4.00 
SPEAKeRS Two models Ouo lib. leak veneer. 11 watts removable h .... sh.IV .... mit carlridge .uta mlnu.t dec:k Output 100 watts RMS 200 watts peak. 100 watt £65 

.ms. 24 watts peak. 18;" x 13i" x 7. ' (.pp .... ) I~com~plot~.:wrt~.;h~p~~n~th~.~n~d ~ca~ve;r~.I8dy~~W~ir~od~.~Dur~".~;;;~rl~~:sJ~~ii''E=:~~~~A~;; ... 1 Duo 111.10 wattsrms. 40 watts peak 27" " 13" x 11;" 'PP' £71& 
Duo lib £17 PEA PAIA Ouo III £52 PER PAIA ADD-ON STEREO CASSETTE TAPE DECK RICO.d ch.nqer With cu •. 

p & p [S 50 pili p [7.50 DeSigned tor the "perleneed O.I.Y. man . ThIS .t .... coramlc carlridge. pili p £2.00 
DECCA 20 WATTS STEREO SPEAKER ,Iereo pa" kit comprises ot a tap. transport mechanISm ,BSR MP60 TYPE Single £15

95 
ThiS matching loudspeaker sy~tem IS hand made . kIt ready bUilt and tested record /replay play lelord deck 
comprises of two 8~ diamet er appro •. base drive UOlI with electronics With tWin V U. meters and less cartndge . p & p £2.55 
heavy die cast chaSSIS laminated cones with rolled PVC level control for mating with mechanism. Cartridges to suit above 
surrollnds two 31 diameter appro. domed tweeters Specifications Sensitivity - r.Jllc . Acas. magnellc slereo £4 .95 
complete wuh crossover nelworks 80 £4.00 p &. p £20°0 0.85 mV cl 20K OHMS ; Oln. 40mV Ceramic stereo [1 95 

PEASONAL SHOPPERS " 400K OHMS Output 300mV AMS per channel " 1KHz.,.... BSR automatic record playet deck 
STEREO CASSETTErecord/replaylully built P.C. boa;d£1 95 tram 1K OHMS source Cross Talk 30db Tape Counter cueong devICe and stereo ceramIC head .p 1\ p [1.55 £995 

Jsel!.without guarantee. (Ex Equipment.) 3 Digit· Ae$Ottable Frequency Response - 40Hz -8K Hz ± Sdb BSA MP 60 type . complete With magnetic cartridge . £29 
AM. FM . TUNER P.C. B with Mullard L.P. 1186. £950 Oeck Motor - 9 Volt OC with electron" speed regulat io ns 
1185.1181 modules Key Functions Record Rewind £1995 diamond stylus , and de lu.e plmth and cbver. p &. p (450 
lOOk Multlfurn Vancap tuning pots 6 for [1 00 Fast Forward. Play , Stop &. Elect. p &. D £2.50 Home 8 Track cartfldge player ThiS unit Will match [16

50 PAIR STEREO B WATT SPEAKERS Opt. extras ' MI,"s tr.nslormer to suit. £2.50 + £1 p III with the VIScount IV 9" x 8" x 3,". pili p [2.50 
8" bass Untts With 3~" appro);. tweeters £995 
Slze16! )< 11" x 8-!" 
Plinth 6 cover 8SR Of Garflrd teak tiftlsn £.600 

r;::;'1 r:;:1.(;"';1 r;::;') Or"" by ping 

~~8'==T. 
WY TO BUILD RECORD PLAYER KIT 
to. the D-I-Y mln who .... uit .. I stereo 
unit It • budaet price. compri,ing ,,"dy 
.... mbl.d ita"o Imp. module. Garrlnl 
.uto I m.nual dock with cuaing device. 
pro"cut .nd finished cobinet work Out" 
put 4 wan. per thannel, phones socket 

DECCA DC1000 Stereo Cassette P.C. B £255 
co mpleie with SWitch oscillator coils and tape heads 
FERBUIDII. 3-.peod. 7" tape tran.port mothani.m. 
caft!9lotl with top ....... (1515 

323 EDGWARE HOAU. LONDON Wl ~~ 
210 HIGH STREET. ACTON W3 6NG .--'" 
ALL PAICES INCLUDE VAT AT 12t'l. " 'Z.~ 
AI _ ....... ..-.,. PrIce _ . 

.nd .8tonl/rlf".y sotklt. Without Spe.k .... £1715 P 1\ p £2.00 .. t.2.1 • ...tIllfojtct ......... _ood .. 
Personal Shoppers EDGWARE ROAO 9.30am ·5.30pm . Half day Thursday 

Our new 1978 catalogue lists a whole range of 
plastic boxes to house all your projects. And 
we've got circuit boards, accessories, module 
systems, and metal cases - everything you need 
to give your equipment the quality you demand. 
Send 25p to cover post and packing, and the 
catalogue's yours. 

VERO ELECTRONICS lTD. RETAil DEPT. 
Industrial Estate, Chandlers Ford, Hants. 5053ZR 

Telephone Chandlers Ford (04215) 2956 

ACTON : Maol Order only. No callers GOOOS NOT 0 

Wilmslow 
Audio 

THE firm for speakers! 
SEND 15P'STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

II ~TC • AUDAX • BAKER. BOWERS & WIL­
KINS • CASTLE. CELESTION • CHARTWELL 

I 
COlES • DAlESFORD • DECCA • EMI • 
EAGLE. ElAC • FANE • GAUSS. GOOD­

, MANS. HElME • I.M.F .• ISOPHON • JR • 
JORDAN WATTS. KEF. LEAK. LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM • RICHARD ALLAN • 
SEAS. T ANNOY. VIDEOTONE • WHARFE­
DALE 

WILMSLOW AUDIO (Dept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK91HF 

DI.count HIFI Etc. at 5 Swan Street and 10 Swan Str •• t 
TEL: WILMSLOW 29599 FOR SPEAKERS 

WILMSLOW 26213 FOR HIFI 

Practical Wireless, May 1978 

:< . MgM EASY BUILD SPEAKER DtY KITS 
Specially designed by RT^VC lor coil 
conscious hi 1i enlbosiaits tbmkilt 
incorporate t^o ieak s<inulateenclosures. 
IwoEMin'x 8'(appiQi ) waaleTS, tYvo 
tweeters and a pan ol malchrng crossovers 

I Supplied complete with an easy to follow 
f28^ circuit dragram, and crossover components. 

STf RED PAIR J«pul IS walls ims 30 watts peak, each unit + pipfSSO Cabinet sue 20 ~ x ll'x 8y" (appro*.). 
SPEAKERS AVAtlABlE WtTftOUT CABINEIS. 

It's the units which we supply with the endosures illustrated 
Sue 13' * B" japprox I wnolet 11 Mil. app Cj JOO per 
twaater. and maichmg crossover components, stereo pair 
Power handling 15 wafts rens. 30 walls paalc. + p 6 p [3.40 
COMPACT EOR TOP VAIUE Thesa infinitehafHe 
enclosures come to you ready milrrd and professiunally 
fimshad. Each tabmet measures appro*. per stereo pair 
12'x 9" x 5'deep, and is in wood simulate. rncn Complete wilh two ET (appro*.) speakers for 8 
maumum power handling ot 7 wans 812 + P 8 P t2.?0 
SPE AKE RS two models Duo Mb. teak veneer. 12 watis 
ems. 24 watts peak. 18 J-" x )3i''x TriapprD*.) 
Duo III.20wattsrms,40 wattspaak V* 13'x 111"app* 
Duollh £t7 'fa "-m t5z ^«0 
OECCA3D WAHS SIEREO SPEAKER slereopair 
This nvaiching loudspeaker syslem is hand made, ko 
cumpi.sas of two a' diameter appro*, base drive unit with 
heavy die casl chassis laminated cones wiih rolled P V C 
Surrounds (wo 3} diameler approi domed tweeteis 
compieTe wth cmssortr neiworks fiQ CA.OO p A p f 2OC0 

PERSONAL SHOPPERS S TEH Efl C A S SET ft record/replay folly built P.O. bfla; ^ f « qc 
I/sotlwfthQut guarantM. (E* ErjidprnBoll • 

AM. FM. TONER P.C.6 with Mullard L P, UBS. £05D 1185.1101 modohs " 
TOOK MulliiernVaticdp tuning pots Bfor £^00 
PAIR STEREO B WATT SPEAKERS 
8' bass units with 3>" appro*, tweeters £Q9S Suelfii x U-x8i- 
Plrnth ft covet BSH or Gairstd teak linish £ 
DECCA DClflOO Stereo Casseue P C.B £2^6 
complele with switch oscillator coils and tape heads 
FEHfiliSDh'- 3'speed. 7' Ispo Kftniport machaniiin. 
compltte wrlft top coveta. gS5 

Personal Shoppers f OCWARE ROAO LONOQN W2 Tel; 01-./ZS i 

Is- 

' - f I y, V * I p ^ 3 t k ( r» ^ 

20 * 20 WATT STEREO AMPllFff H f295,> 

Superb Vijcounl IV unit in teak finished cabmel 
Silver fascia with aluminium rotary conirols and p fi p 
pushbuttons.red mams mdicalor and stereo jack [2-50 
sflCkel Function switch lor mic, magnetic and ctyslal 
pick-ups. taps, tuner, and ausiliaiy Rear panel fealmes two 
mains outlats. OIN speaker and input sockets plus fuse. 
20i- 20 wartsirns 40+ ^Owaiispeak, 
30*30 WAIT AMPLIFIER KIT 
Specially destgnad by HT-VC for the experienced constructor. 
compiale m every detail. Same facilities as 
Viscount iV amplifier. 601 60 Deak. p i p £2 50 f2900 

NOW AVAILABLE lully built and tested. £3 Q00 
QulpufSO* 30 wallsrms, SO * GO peak □ & p f7 50 
SPtCIAl OFFER - in Pimul Shoppy 
8SR TYPE 131 Prafessjanal S«Ik with CAcUpcrt irm and 
ramowblt head shi^anmk cartridflt auto fnamjat dack 
compiale with pBnth cover ready wbid Ou» priea gB5 

ADD-ON STEREO CASSETTE TAPE DECK KIT/^—» 
Designed for the experienced 0 l.Y. man. This ' 
kit comprises ol a tape iransport mechanism 
ready buite and tested recotd'teplay c I 
oletlronics with iwm V U. meters and | 
level cunirol for mating wiih rnBchanism 
Specificeirons Sensitivity - Mic. 
0.85 mV ir 20K OHMS; Dm. 4QnV 
" 4fl0K OHMS Qutpul 3Q0niV RMS per channel" 1KH? 
from 2K OKM$ source Cross Talk 3Wb TapeCounier 
3 Digit- Resettable Frequency Response - 40H2 ~8KHr ^ 6db 
Deck Motor - SVolrDCwith electronic speed regulaiions 
Key Functions Record Rewind CT DS5 
faji fwwMd (■!»,. Stop 4 Eiecl. p S 0

3
t2.s() Upt Bflfai- Miins ttansfarmr to Suite £2,50 + £1 pip. 

PIE3IBIB 
323 EOGWAfiE 80AD. LONQUN WZ 
210 HIGH STREET, ACTON W3 6NG S 
AU PRICES INCLUDE VAT AT 12 
AM itaa mkjm* a evrf-akCty. Wet etrrtcC 
at 12.71 mi mt$*t *• Au^t aotiet 

6432, 9.3Dani-5.30pm. Half day Thursday 

45 WATT MONfi 
DISCO AMP 

[*3 COO 03 pi pH.SO Sue appro*. 
Ui'x 5j-x Bj 
45 watts rms. 90 watts peak ouipot Big features 
include I wo disc inputs both lor ceramic cartridges tape 
input and microphone input. Level rnmng coniiols fitted 
with integral push pull switches. Independent bass and 
treble corlrQls and master volume 
70 & ICO WAIT Jr _ — 
MONO DISCO AHPJ»" l , . I 

Wr.-'lll 'I ••j Brushed aluminium a "i ' f' ' 
fascia and rotary conirols. ^#V 
Five veitical slide cdotioIs master volume. j 
tape level, mic level, deck level. PIUS INTER DECK FADER ' 
far perfecl graduated change from record deck No. 1 ie 
No 2.orviceversa Pre fadelevetconrrol ZOwaii £C7 
(PFL)lets VQU hear ne*t due befoie fading 
W in. VU meter tDoniiorj pulpul level. P ® P I^.Ofl 
Oulput 100 walls RMS200 watts peak. 100 wall Egg 
CHASSIS RECORD BARRABD DECK CClOA £795 
PLAYER DECKS Racorfdiaqjat with cur ' 

ilrwj cerimc eirtntffi p 5 p n.OO 
BSRMPfiOTYPE Sngle r-rilt f. ^ ^!p play retort deck I 3 
'e""r,"d^e" p4pf2.55 -j*' Cartridges to suit above 
Acos. magneiicsie'eo E4.95 

1Z' X tj' Ceramicslereo El 5S 
8SR aniomallc rccoid player deck 

cueing device and stereo ceramic head, p fi p [2.55 EQSS 
BSB MP 60 type, complete wuh magnetic cartridge. '29 
diamond Stylus, and de lu*e plinlh and cover, p fi p £4 50 
Home 8 Track cartridge player Th.s unit will match f4 Cc« 
with the Viscount IV 9'x 8" x 3 i*. p fi p [2.50 lu 

Orfcr by |ning 
end it end 

aiHolm OHtY. 
EASY TO BUILD RECORD WATER KfT     
for tbt D-l-Y maa who requiras a stuao 
unit it » burfgat prica, compnsrng ready f f 
issambfsd rterso imp, module. Ganard Afcita?* 
•ulo I maitual deck with cjEi'.g device. 
pre-cut ind finished cabrnat work Out- 
cut 4 watls pet diennel. phones suckft 
end tacotd/tepliy aockaLWithout Speakers. ^7^5 p&p£2.Q0 

ACTON: Mail Order only. No callers GOODS NQT flESPATCKED OUTSiOt IK 

W 

Our new 1978 catalogue lists a whole range of 
plastic boxes to house all your projects. And 
we've got circuit boards, accessories, module 
systems, and metal cases — everything you need 
to give your equipment the quality you demand. 
Send 25p to cover post and packing, and the 
catalogue's yours. 

VERO ELECTRONICS LTD. RETAIL DEPT. 
Industrial Estate, Chandlers Ford, Hants. S05 3ZR 

Telephone Chandlers Ford (04215) 2956 

THE firm for speakers! 

SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS. 
KITS. CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

ATC • AUDAX • BAKER • BOWERS & WIL- 
KINS • CASTLE • CELESTION • CHARTWELL 
COLES • DALESFORD • DECCA • EMI • 
EAGLE • ELAC • FANE • GAUSS • GOOD- 
MANS • HELME • I.M.F. • ISOPHON • JR • 
JORDAN WATTS • KEF • LEAK • LOWTHER 
MCKENZIE • MONITOR AUDIO • PEERLESS 
• RADFORD • RAM « RICHARD ALLAN • 
SEAS • TANNOY • V1DEOTONE • WHARFE- 
DALE 

WILMSLOW AUDIO nikivioLun HUUIU (Dept.p.w.) 
SWAN WORKS, BANK SQUARE, WILMSLOW. 

CHESHIRE SK91HF 
DI(count HtFl Etc- at 5 Swan Street and 10 Swan Street 

TEL: WILMSLOW 29599 FOR SPEAKERS 
WILMSLOW 26213 FOR HlFI 
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R ST VALVE MAIL ORDER CO. 
CLIMAX HOUSE, FALLSBROOKROAD, 
LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 0·20 
AAY30 en 
AAY32 "15 
AAZ13 .25 
AAZ15 .·st 
AAZI7 US 
AC107 0·75 
AC125 0'30 
ACI26 0'15 
ACI27 0'15 
AC12B 025 
AC141 020 
AC141K 0 ' " 
AC142 . ·20 
AC142K . ·31 
AC17e 0 ' 25 
AC187 .ft 
ACI80 0·25 
ACY17 0'15 
ACY18 0," 
ACY19 0·85 
ACY20 085 
ACY21 0 ·85 
ACY39 125 
A0149 0 '1. 
A0161 0 '15 
AOI52 .·75 
AF108 "05 
AF114 "U 
AF115 025 
AFI1B 0'25 
AFI17 O' U 
AF139 0'" 
AF1BB I'SO 
AF239 015 
AFZI1 2'15 
AFZ12 2'75 

VA L ES V 
Z31 1·10· 
Bl.31 I·SO 
L33 2·00· 
Y31 1 '00· 
AF91t 0'40· 

A 
C 
C 
C 
D 
D 
o 
D 
o 
o 
o 
o 
o 
D 
o 
o 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 
E 

AF96 1 '00' 
F91t 0 · .. • 
F96 , .... 
KOlt .·ss· 
K52 1 '25-
K96 ',1,· 
192 0·7S· 
1.94 1 10· 
L96 "10' 
YBB/7t 0'45· 
Y808 0'10· 
MCCt 1'00 
ABCBO. · .. • 
AC91 "50 
AF42 ' ·25· 
AF801 "15· 
B41 1'75-
B91t "30* 
BC33 t 75· 
BC41 1'25· 
BC81 '·U· 8C90 0·15 
BF80 0-4S· 
BF83 1 ,25-
BF88t 0 · .. • 
Bl.31 2 ' SO' 
CC40 "25· CC81t , ·SO· 
CCB2t "41' 

ASY26 0 ' 45 BC1S9 
ASY27 O' SO BC167 
ASZI5 1 ' 15 BC170 
ASZI8 , ,25 BCl71 
ASZI7 , ·ft BCI72 
ASZ20 075 BC173 

I ASZ21 "SO BCI77 
AU110 "'0· BC178 
AU113 t '70· BC179 
AUYIO "70- BC1B2 
BA145 0 -15- BCI83 
BAI48 0 -15· BCI84 
BAI54 0·10 BC212 
BA1SS .12 BC213 
BAI58 .. " BC214 
BAWB2 "15 BC237 
BAX13 ' ·01 BC23B 
BAX18 '01 BC301 

I BC107 0 ' 12 BC303 
BCIDS 0 ·12 BC301 
BC109 0'13 BeaDS 
BCllS 0 ,15- BC327 
BCI14 o'u- BC328 
BCI1S O·U· BC337 
BC111 0 '1'* BC338 
BC117 "22* BCYao 
BClI8 ,.,.- BCY31 
BCI25 0 ' 11' BCY32 
BCI26 0 '25· BCY33 
BC13S 0 ·15· BCY34 
BCI35 0'''· BCY39 
BC137 0 · .. • BCY40 
BC147 0 ·10' BCY42 
BC148 ..... BCY43 
BC149 O·U· BCY58 
BC1S7 0 ·12· BCY70 
BCI58 0 ' ''· BCY71 

EHDO 
El.32 
EL33 

ECmf 0' 55· E~41 
ECC84 0 '10· E~42 
ECC85 055' ELal 
EC 0'15' El84t 
ECCDlt 0 '55' ELBBt 
ECC189 1 '00· EUlI 
EC~ . .... 
ECF82 0 · .. • 

EUl5t 
El..35O 

ECHSS Z·M· EM60 
ECH42 f ·15- EM81 
ECH81t "31' EM84 
ECHB3 0" 5· EM85 
ECH84t 0 ·15' EM87 
ECL80t a eo· EN91t 
ECL82 O·SS· EY51} 
ECL83 t . so- EYBB 
ECLBBt 0 '''' El40 
EC~La007 · 00· EZ41 
EF37At 1 '10· EZBOt 
EF38t "10· WIt 
EF40 ,.". EZout 
EF41 "21· GZ32 
EF42 2·M· GZ33 
EF5Dt 0 · .. • GZ34t 
EF80t 0 '45· KTal 
EF83 1 '15' KTOO 
EF85+ o SO· KT88 
EFBB ".5· KTW61 
EFa9 ..... KTW52 
EF9~ 0" 5· KTW83 
EF9 0 '75· MU14 
EF88 1 '21- N78 
EFI83t • so· OA2t 
EFI84t ,·so· 0B2t 

BCY72 o ·n 
BCZll ISO 
BOIlS "10 

0'" B0121 I ·SO 
0 -13- BOI23 I ' SO ..... BOl24 ' ·30 "U- B0131 "SI .·13· BOI32 0 '54 
• 15· B013S 0 ,35-
0 ·" B013B o 31' .... BOl37 031' 
0 ' 20 BOI36 0'40' 

0 ' ''' B0139 O·U· 
0 ·11" BD140 0,.,· 
0·12· BOI44 2 ·00 
0 '14' B01Bl , '3' 
0 '14· B0182 "41 G·n- B0237 "U o·n - BD238 ' ·15 
I ' U' BOX10 "11 
0'45 BOX32 2 ·25 
0 ·10 BOY20 1 ·42 

0 ,20- BOYeO 0 '15 
0,'" BFI1S 0 ·10 
0' 22· BFI52 0 ' 25 
0 ' 11· BFI53 o ·u 
0 -'18* BFI54 o 25 
0"· BF15S O'U , ... BFl60 , ·so ,. BF117 "31 , ... BFI73 0 ·38 
0 ·00 BFI77 . ·10 
0 ' . BF178 0 ' 45 
3 '00 BF179 041 
"15 BFl60 0'0 
o ·s. BF181 0 ·0 
OU BF1B2 0 ' 45 
o ·u I BF1B3 045 
0 '11 BFI84 O·JO 
0 ' 22 BF185 0 ·37 

0 ·75· C3 o t • 15 
i -SO· ODat 1 '05 
3 ' 51· OZ4 0 '15· 
1 ' 25- PCBB+ 0'.5· 
, 75· PCBB 0,15-
I'''· PC87 1· .. • o·u· PC900t "15' o·so· PCC84t 0 ·15' 
3·U· pccaa 0 '15-
O·IS· PCC88t 1 · .. • 
2 ·15· PCClagf. ·.,· , tI· PCF80 ' ·72· 1 · .. • PCFB2t "SO' , .... 

PCF .. + • . .,. 1-U· ,·so· PCF87 1 '00' 
. ·ss PCF2OQt1 ·OS· 

0'75- PCF201tl 0.' 
o·so· PCF801t o· 55' 
1 ·U· PCFB02t. ·U· 
1 ·25· PCFB05 1 ·44' 

'"30· PCFB08 ·0 · .. • 
o·u· PCF808 1 ·44' ,·a· PCL82t . .... 
. ·11· pctm "12' 
• ' 01· PCl84 . ·SO· 
1 '51· PCL85+ 0 · .. • 
3 SO' PCL8B "15' 
4'sa PCL.805/85t 
e ' 2S 0· .. • ' ,15· P0500 3 · .. • ,·15· PFL200 1 12' 

"11' PL36t l ' U' 
, '00· PLal O·SS· 
7 ·SO· PLalAt 1 " 2' 

0 ·0 PL82 a· .. • 
"45 Pl83t "15· 

INTEGRATED CIRCUITS 7454 0 ' 20 
7480 0 '10 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

400 
401 
402 
403 
404 
405 
408 
407 
403 
409 
410 

020 
0·11 
0·20 
020 
"10 
• ·23 
"SS 
• ·55 
"10 
. ·21 
0'20 

BASES 

7412 
7413 
7418 
7417 
7420 
7422 
7423 
7425 
7427 
7428 
7430 

BG7 unskilled 0 ' 15 
B7G skIrted t ·30 
BSA unslilrtod e '15 
B9A s kirted . ·M 
Int Octal . ' 20 
NuYIstor 0 ·25 
~oct., 0 '55 
8 pin OIL . ·15 
14 pin 01~ 0·15 
15 pin DI~ o·n 
Valve screening 
cana all.lzes 0'30 

0 '10 7432 
0 '45 7433 
0 '40 7437 
0 ' 40 7438 
0·20 7440 
0 '15 7441 AN 
035 7442 
• 35 7447AN 
0 '31 7450 
0 '51 7451 
t ·20 7453 

CRT'S 
lCP31 a, ·. 
2AP1· I ' SO 
2BP1· .... 
3BPl .... 
30Pl· 5'" 
3EG1· 1 ' 00 
3FP1· 3 ' 00 
3GPl lOO 
3JP1· "00 3JP2· 1 '00 
3JP7· to·oo 
SKP1· 15'00 
3RP1· 35 ·00 

7470 0 '35 
0 ' 31 7472 0'11 
037 7473 O'M 
042 7474 0 ' 40 
o ·n 747a "51 
' ·22 747S 0 ·42 
0 ·12 7480 .... 
"11 7482 .·.s t ·1O 7483 1· .. 
"10 7484 1 '00 
0 ·20 7486 ' ·41 
0 ·20 7490 1112 

4EPl 15·00 
4EP7 15 ·00 
4EP11 25 00 
5AOPl 35' 00 
5BP1· to .. 
5CP1· 5 ' " 
5CP1A 40· .. 
5FP15A 5 .. 
5UP7' "00 
DG7-5 25 '" 
OGl-32 M ·OO 
OH3-91 st· .. 
DH7-11 " ' 00 
VCR97' 5 ' 00 
VCRI38· 10·00 

BF194 012· BZX61 .20 
BF19S "11' Serl •• 
BFI96 013- BZyaa ." BF187 0 '14' Serle. 
BF200 O'U CRS/l05 "15 
BF224 • 10· CRS/I40 . ... 
BF244 'U' CRS/3OII "41 
BF257 "37 CRS/340 "75 
BF258 0 '41 CRS/380 . ... 
BF2S9 "41 GEX.. 'SO 
BF338 o SO· GEX541 "75 BF337 0 -53- GJ3M "75 
BF33I O·SS· GJ5M "75 BFS21 2 ' 31 GM0378A"SO 
BFS28 , '3, KSlooA . .... 
BFSIIl g,U- MJE340 .... 
BFS88 025' MJE370 . ., 
BFW10 .... MJE371 . ·11 
BFWI1 ... MJE520 .. ., 
BFXB4 "31 
BFX8S 

MJE521 "11 
"4' MJE28S5 1·25 

BFX87 0·35 MJE305S . ·75 BFX88 0·32 MPF102 .·sa· BFY50 0·10 MPF103 .·sa· BFYSl 0 '10 MPF104 • 10' BFYS2 .·It MPF105 0 30' BFY84 0 ' 31 MPSA080 'U' BFY90 , ·n 
BSX19 0 ' :14 

MPSA500·U· 

BSX20 ":14 
MPSU01' ir 

BSX21 "32 MPSU08. ·40· 
BT108 l ·ft MPSU580 '4I' 
BTY79/400R NKT401 I · .. 

3-11 NKT403 I ' ll 
BU205 2,11- NKT404 I'll 
BU208 2'21- NEW 0'0 
BU20B 2'SO' OAS . ·15 
BYloo 0 ' 41 OA7 0'55 
BYI26 . ·14 OA10 . ·ss 
BY127 . ·ts OA47 "'0 

P l84t 0 .. ' UCC85t "SO' 
PL504/soot UCFSO "15' 

1 '.- UCH42 1 10' 
PUi08l 1 · .. • UCH81t O'SO' 
PUiOII 2'11" UCLa2t O·SO· 
PLa18 , .... UCl83 1 ' 40' 
PL801 l'to' UF41 . ·7S· 
Pl.802t 300 

UF!n "10· PY33 0 · .. • UF85 .'so· PY61t ' .. 11" UF89 "50· PY82 "45' UL.41 1 ·.· 
PY83 ..... Ul84t ..... 
PYBBt 1 ·1.· UM50 1· .. • 
PY500AtI · .. • UY41l "15' 
PY500/81t UY85 .. .,. 

0 ·12· lB3GTt 0 '15' 
PY801 0 ,12- 1R5i "15' OOV02-6.· .. lSS 0· .. • 
00V03-1ot fT4 0 · .. • 

2·00 RAS15 1000 
OOV03-20At 2021t 0 · .. 

10 ' SO' 3AS "35 
OOV_OAt aCXlOOA5 

13· .. • H '. 
R17 1 · .. • ~t '-71· R19 "01- 1 .. ' 
R20 1 ·40' 4CX250Bn ·so 
UI8-20 2 ·SO· 5R4GYt , '10' 
U25 1 ·1.· 5U4G ' · IZ· 
U26 , 44· 8U4GB t .". 
UABC80t m~t • 15' ,·so· •. ". 
UAF42 0 ,15- 5Z3 , .... 
UB41 , 15' 5Z4G 1 It· 
UBC41t 0 '15' SZ4GT , .... 
UBF89 O' SO 8-30L2 ,.". 
UCC84 "75· eAB7 "11' 

7401 AN .15 74110 2 ' " 
1492 .... 74120 H • 
7493 "11 14121 0 '41 
7484 0 · .. 14122 0 ' . 
7485 0· .. 74123 ' ,00 
1496 .·H 74125 0 ·10 
7407 3·17 74126 .... 
74100 , ,15 74128 .... 
74107 0·15 741112 ... 
74108 ... 74131 •• 74110 . ·n 74141 .. ., 
74111 .... 14142 I · .. 
7411e , ,11 74143 3 ·. 
74118 0 ' " 74144 3 '00 

VCRI38A' 11·51 
VCRI39A' I .. 
VCR517A' 3 ' 00 
VCR517B· 3 ·10 
VCR517C· 3'" 

Tube S .... '75 * - Surplus 
VAT 8" 

OA70 030 0C82 0·75 ZS271 0'21- 2N807 0·1. 
OA79 •• 0C83 "SS ZS278 0,51- 2N698 0'30 
OA81 ••• 0C84 .... ZTX107 8 '11' 2N705 0·10 
OA85 O. OCI22 I'SO ZTX108 010' 2N708 0'11 
OA90 .... OCI23 "SS ZTX108 "11' 2N708 0'11 
OADI ... OCI39 2 ' as ZTX300 "12· 2NII3O 0 '10 
OAIS .... OCI40 , ... ZTX301 "3' 2N1131 . ·It 
0A200 ... OC141 2'11 ZTX302 .·n· 2N1132 . ·It 
0A202 0 ·11 OC170 0 ·71 ZTX303 .·n· 2NI302 . ·37 
OA210 "75 OC171 "75 ZTX304 0 '''' 2NI303 "31 
OA211 0 '11 0C200 1 '10 ZTX311 0 U' 2NI304 "45 
OAZ200 0'15 I OC201 I 'SO ZTX314 0 ·10' 2N1305 0 ' 45 
OAZ201 0 '15 0C202 1·25 ZTX500 0" 3' 2N1308 O'SO 
OAZ208 0 '15 0C203 "25 ZTX501 0 ,'4' 2NIS07 O·SO 
OAZ207 0 ' " 0C204 1 ·25 ZTX502 0 '''' 2N13DS 0'10 
OC11 "25 0C205 , '75 ZTX503 o ·n· 2N1308 0 '10 
0C20 2 · .. 0C208 "75 ZTX504 "20' 2N1813 033 
0C22 I ' SO 0C207 '15 ZTX8S1 "10· 2N1871 I ' SO 
0C23 I 'll OCP71 1 ' 25 ZTX850 • . ,.. 2N1893 . ·u 
0C24 I ·SO ORP12 . ·n lN914 "01 2N2147 1 ' " 
oas "10 R200SB 2' 25' lNS1' , ·07 2N2148 I ·OS 
OC26 O. R2OO8 I·U· lN4001 0 '00 2N2218 033 
OC2e 2 ·00 R2010B 2 '25' lN4oo2 0'.7 2N2219 0 '42 
0C2. 2 · .. TlOO 0 ·31 lN4003 0'" 2N2220 0'35 
0C35 ISO T1C2260 , ·10 lN4004 0 ' " 2N2221 0'22 
oeal 1 '10 T1L209 o ·u lN4005 0·13 2N2222 OH 
0C41 O' SO T1P29A O'SO' lN4008 0'5 2N2223 2 '15 
0C42 O' SO T1PaoA 0 '10' lN4007 0 ·15 2N23BB o·n 
OC43 1 so TlP31A .12 lN4009 0 ·15 2N2380A 0·21 
000 .... TIP32A "15 l N4148 0 ·17 2N2484 , ·11 
0C45 . ·SO T1P33A 1 '" lNS400 "14 2N2848 ' ·SO 
OC71 "15 TlP34A , ·zo lN5401 0 '11 2N2904 . ·35 
OC72 0 ' 45 Tl P41 A "1. 1544 .... 2N2905 "35 
OC73 100 TlP42A 0 '10 15920 o ·aa 2N2908 ' ·U 
OC71 OSO T1P2955 1'10 15921 0'05 2N2607 8' 21 
OC74 015 Tl P3055 o· SO 2G301 "00 2N2924 0 '15' 
OC71 O' SO TI543 0·31' 2G302 1'00 2N2925 o·n· 
OC77 110 ZS140 "15· 2G308 l·to 2N_ O·U· 
OC81 0 '11 ZS170 "U' 2N404 0 ·10 2N3053 0'25 
0C81Z , .. ZS178 '·U· 2N696 0 ' 25 2N3054 o ·so 

IACl , .?S • IBR7 4 .. ' 8LaGC 1 '7$· 12AUO • so· 
8AF4At .·n· 8BRat 1 21' 6~7 P'15 12AU7t • U· 
IAG7 "75· IBS7 ..... IN2P . ·15 12AV8 0· .. • 
IAH6i '11' IBW6 S'7S- IN3P 0 '15 12AV7 Z'14' 
IAKS "31 IBW7 1 '12' 8N7 0 ,75- 12AX7! • O' 
IAKI o·u· IIXIGT 4· .. • IP25 310' 12AY7 0 a' 
IAUit 0·31' IBZS 1 '7'· 107 0·80· 12B4A '00' 
IAM4 2 'M' SC4t 0· .. • IR7 0·80· 12BA8 o so· 
lAMS 3 · •• ' SCBBAt. so· 6SA7 0· .. • 12BE6 1 SO· 
6AMSt O·'S· 6C06GA4 '00' 8SCl 0 .. ' 12BH7f 0· .. • 
SAN5 2 · .. • eCG7 1 '71- ISF7 ..... 12BY7 . .... 
IAN8At. ·n· SCHS .'41· 8SH7 . .... 12El 4 ·00 
eA08t . ·n· eCLat "15' 8SJ7 .... 3OC15 '·21· eARS "1.' ICW4 .'12· ISK7 ..... 3OC17 1 '.-
8ASlt .... eD2t o·so· SS~7GTt 30C18 "44· 6AS7Gt 1 . so· 8DKO 2 .. • 0 '70' aoF5 , .•. 
eAT8t 0 '''· 100SB 3 '04' OSN7GTt ~~W2 ~.~=: IAU8GTt·II· eEA8 2·21· 0 '10· 

:~~:tTn:: 8EBB 2'12· 8507 075- 3OF~14 , .... 
6EWO 0 .. • 8SR7 0'15' ao~1 ..... 

IAvet 0 .. ' OFe 0'15 OSS7 "75· ao~15 1 12' 
8AW8Atl 'lO OF23 , 10· OU5G 2'00· 3O~17 '·12· 6AX5GT 3 ' ''' OF28 1 10' 8Ust 0 .. ' aoP4 • ·oz· 
eB7 015 IH2N .1.· OU8At O' SS' lOP1S ,.,J-
888 0 ·15 8H3N • n' OV6GTt 0 · .. • lOP~1 " 32* 
6HAlt ,·se· 8He ' ·7S· 8X4t "45' 3OP~13 f·72· 
8BA7 s·u· OJ4+ "75· IX5GTt • Sf' aoP~14 f· .. • 
6BA8A 1 '1. OJ8 • 55' 7B7 1 '00' 30P~18 1'11" 
6BC4 3 '11 OJ7 o 7S· 7ca t ·15· 35W4 "10· 
8BE6t 00' 8K4N "71· 7C8 ,·25· 6OC5 0 '70· 
8BH6t 1 ' 21· 8KSGT "11' 7H7 , .... 85A2 ' ·SO 
IBJ6t 0 · .. ' SKl 0 '15' 7R7 1 SO· 90AG 7 ·21 
GBK4 .,21- 8K8 "75· 757 2 ·25· 90AV 7 ·11 
8B~8 .. ·00 8K08 411' 7Y4 0·75· BOCl "50 8B~7GT 3 .. • 8LeG 2'SO' 7Z4 0 ·7S· 90CG 5'74 
eBNe ..... 8~8GA 1 10' 12ATa • 45· 90CV 5'10 
8B07A ,.,. 8~IGT ..... 12AT7t "15' 52AG 7 '11 

74145 I ' . 74175 "00 14199 2 ' U TBA5500 
74147 1 ' 15 74170 HO 18013N "15' 3 ' 22· 
74148 1 '00 14178 I ' " ~M308K 1 ·so TBA560CO 
74150 "15 74179 l ' OS S'22-
74151 .·10 74180 1'85 TAA5702'1O' TBA673 2'''' 
74154 Z·OO 74190 1 ' 40 TAA830S TBA700 "U' 
14155 ••• 74101 1 ·41 3 '50· TBA7200 
74158 .... 74192 1 ' 25 TBA4BOO 2·. 1t 

74117 ••• 74193 "25 I ' ''· TBA7100 
74189 2 ' SO 74184 ,·ft TBA5200 2 " 1· 
74170 2. 14105 1 ' 10 2 ·30· TBA9900 
74172 5 ' . 74196 1 ' 20 TBA830 1 · .. • 2 ·10· 
74173 1 ·15 74107 1 ·00 TBAS400 TCA27002 .. • 
74174 , ' 51 74198 2 ' 25 2 '3.' TCA 780A 1-31' 

3 BP1 TUBE AVAILABLE 
FROM STOCK 

SUITABLE FOR P.W, PROJECT 
£8·00 each, Base 75p, Postage 75p 

VAT 8% 

2N3055 
2N34<IO 
2N3441 
2N3442 
2N3525 
2N3614 
2N3702 
2N3703 
2N3704 
2N3705 
2N3708 
2N3707 
2N3708 
2N3708 
2N3710 
2N3111 
2N3n1 
2N3772 
2N3773 
2N3I1S 
2N3B20 
2N3B23 
2N_ 
2N3904 
2N3905 
2N3905 
2N405B 
2N4059 
2N4080 
2N4081 
2N4082 
2N4124 
2N4128 
2N4286 
2N4268 
2N426S 
2N5457 
2N5458 
2N5459 
3N125 
3N141 

52AV 
15082 
160C2 
180C4 
211 
723ABt 
S07t 
811At 
812A 
813t 
833A 
888A 
a72A 
931A 
2050 
5842 
5854 
5651 
5870 
5814A 
6OBOt 
0148A 
8148B 
8159 
8442 
8973 
7588 
7887 
7888 
8088 
8135 

o ·es 
0'" 
0 · .. 
"10 .... 
' ,10 

"U' 
"15' 
"15' .,U-
"14' 
0 ' ''' 
0" 4' 0'''-e·,,' 
o-ts-
"10 
"11 
2 ' " 

"31' 
"41' 
0 · .. • , ,00 
0·1t-
022" ,,22;-
0 ' 20-
0 '15' 
0 ' .20· 
. ·n· .-tl· .·n-,'n-.'.-0 '25-
0 '15' 
0·31' 
0 '31· 
0 '31· 
"15 
D 15 

7 ·1 I 
U 
so 
30 
GO 

,. 
1 · 
I ' 
5' 
a· ,. 
3 · 
7 · 

to · 

" 00 
80 
25 

31 · " .. 
I ' 

11 · 
U · 
I ' 

as .. 
24 

'! "11 
3 ·11 
l ' U 
I'" 
2 '" 
1 ' 85 
4 ·2 7 

5 .. .. 4 · • .. 
11' 
2 ' " 
0 ·7 

U ' I 
2 '13 

I ' 
l ' 

50 
50 

DI 
SO 

L 
ckets 

8 PI 
14 P I 
15 PI 

N 0 ' 15 
NO ." 
N .·n 

T.rm. of bUlln ... : CWO. postage and packing valve. and •• ntlconductGra Up per ord.r. CRTI 7Sp. lteml marked· add t2." 
::.~!o :~~. ·o1d!.I;:t':::t~c:~:~~ ;-.~~:::r.::~!r.:.:;~ ~:r:~':t.;.,~~~ ·~::';:I'::!:I:: ~:::::::rd":: c~:r!.m£~~~::;;~~,:'.~~C' 

Telephone 01-877 2424 
Telex 946708 

packing £1 on credit orde,.. Ov.r ",000 typ •• of valv •• , tub •• and •• mlconductora In .tock. P6.P 8% VAT 
QUOTATIONS FOR ANY TYPE NOT LISTID SAE. 

Practical Wireless, May 1978 

E&O.E. 

11 

RST 

VALVE MAIL ORDER CO. 

CLIMAX HOUSE, FALLSBROOK ROAD, 

LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 »■» ASYM • 45 BCISfl • 13* AAY30 Q 13 ASY27 0 U ■ BC187 • 13* AAY32 0-15 ASZ16 t-23 BC170 •-1ft' 
AAZ13 • 25 ASZ16 1 25 BCl7i 8 14* AAZ1S on Aszir 115 BC172 • IS* 
AAZ17 ft 25 ASZ20 0 75 60173 • 15* 
AC TOT 0 75 ASZ21 t-M BC177 0 IP AC12S OM AU110 t 7P' 60178 • 11 ACt26 fl'25 AUtis 1 76* BC178 0 20 AC127 0-25 AUYtO 1 70* 60132 on* ACi28 0 25 BA145 t 15* BC1B3 OH* 
AC141 0 20 BA143 • 15* BOW 0'12* 
AC141K 8 35 BA1M OH BC212 0'14' 
AC142 0-20 BA155 0 12 80213 014* AC142K OH 8A156 OH BC214 0'17* AC17fi 0 25 BAW62 9»9 80337 • IT ACIB7 8 25 BAXia 0 07 80235 0'«* AC 158 0 25 BAXlfi i 0 87 BC301 e 4s 
ACY17 9 05 BC107 012 BC303 • H ACYtfl 0 15 60103 012 BC307 OM* ACY1B 005 BC109 0 f 3 Bcaoa «'ll* ACY20 0 85 BC113 8 15' BC327 8'22* ACY21 ft 05 BC114 O-IO* BC328 8't|* 
ACY39 1 23 BC1I8 • '11* BC337 O'li* AOt49 0 76 BC116 8119' 80335 o «* ADlfll 0 75 BC117 8 22* BCY30 IM AD162 ft 75 BCltB • 15* BCYSl 1 80 AF109 0 45 BC125 • 18* BCY32 1 M AF114 ft 25 60188 0-25* 8CY33 0 H AFUS ft 25 BC135 • 15' 6CY34 • 50 AF118 0-25 BC130 ♦ 11* BCY30 3 08 
AF1t7 0-25 BC137 0 1i* 8CY40 1 25 AF139 •'40 BC147 • 16* BCY42 • 30 AFtsa ISO BC148 8 IB* eCY43 • 32 AF239 8 45 BC149 6 13* BCY58 0 23 AFZ11 2-75 00157 0 12* BCY70 • •18 AFZ12 2 75 BC158 8 11' BCY71 C'22 

VALVES 
EH90 EL32 O-TS' 1 »' ELM 3-50' AZ31 Mfl* ECC83 0-53' EL41 t 25* CBL31 1 M CCC54- • SO' EL42 1 75' 

CL33 2 «' eCC53' - 0 35* ELB1 Mfl' CY31 1 M* ECC881 0 73' EL54t 0 45* 
OAFfilt O^O* ECC9H 8 55* ELMt OM* 04F96 IM' ECC18S l-M' EL91 J 85* 
OF91t 0'4O* ecFSfri- • «* ecfwt O H* i ELMt O-IO' DF&5 t-M' ELMO ITS' DKOIf • 55' ECH35 2 H' | EMM 1 10* OK 02 Ml* fCH42 115* EM81 1 00* OKOO MO* ECHBtt 0 »* EM 84 IM' DIW 0'75' ECMS3 0-85* | EM85 1 25* OL94 1 20* ECH94t 0-85' EM87 IM' DLM 1-10* SCLBQi ■ 0 «* ENBIt » flf DVe6/7}0'45- ECLbH • S3* EYSlt 0'75' OY602 0-10* EC 1.83 1 '50* EYHt 8 M' EBflCCt I'M ECUJBf • •S* EZ40 125' EABCSOOM' ECLLSOOTOO' EZ41 1 25* EAC91 •• 50 6F37At I M* EZBOf • 30' EAF42 1 •25' £F39t TftC Ezaif O-M' EAF801 1 75' EF4Q 1-19' EZOOt 9 45* EB41 1'75* EF41 1-28* G232 •-78' 
EBBIt OH* EF42 I'M* GZ33 4 »* EBC33 1 75* EFBOt 0 H* GZ34t 1'52* EBC41 t2S' EFaot 6 45* ktdj 3 »* t8C81 M»* tFB3 J 75* KTH 4 5» f8C90 8*5 EFSSt 8 58* Ktea • 15 EBF80 0 45* EFMf 8 43* KTW5I 1-75' FBF83 1 '25' EFfi9 • M' KTWfl2 1 75* 
£BF83t ft «* EFBlt EF92t 0 85* KTW53 1 75* F8L31 2*50' • 75* MU14 1 H* eCC40 1 25* CF93 1 25* N7fl 7»* ECCSlt 0 M* EFlMt • so- OAZt 8 49 
cccazf 0'<7* 1 EF164+ ft »* OB2t • ■45 

6CY72 • •17 BFtfl4 • li- BCZ11 1 58 BFlflS nt* BD11S OH BF19fl ft 13* 00121 1 H BF197 • 14* 60123 1 58 BFKJO 0 32 8D1Z< 1 30 BF224 • 20* 
60131 • 51 BF244 • 35* 
00132 0 54 BF257 037 BD135 8'35' BF?5fi 0 42 80135 • M* BF259 8'45 80137 • 37* BF330 • »* BDI35 8'40* BFM7 6 S3* 
B0139 8'41* BF338 • 55* BD140 8 47* BFS?! 2-27 BDt44 2 M BFS28 1 31 60181 1 3V 8FS«1 • 15* 
BD182 t'H BFSB8 0 25* 60237 0 10 BFW10 8M BD2M • 45 BFW11 ft M BOX10 • -79 BFXM 0 34 6DX32 2 25 BFX85 8 4t BDY20 1 42 BFX87 ft-35 BDYDO •-75 BFXM 0 32 BF11S 0 M BFY50 0 24 BF1B2 • 25 BFY51 0-25 BF153 ft 21 BFY52 6 29 BF154 0 25 8FY64 0 38 BF1B9 6-33 BFY90 1 32 BF1W • 30 BSX18 8-34 BF1B7 8-39 BSX20 • ■34 BF173 • SO 85X91 8 32 BF177 • 11 BT106 1 » BF17a • 45 BTYTflfiMR SF178 • 44 3 15 8F1M 0-45 BUZ05 2 H' 
BF1B1 0 45 611200 215* 
BF162 8 45 B'jzoa 2 58* BF183 • 45 0Y1OO 8-44 BF1M 0 39 BY126 014 BF1B5 0 37 : BYI27 • 15 

azxei •» SOMbb BZVM « 13 Ssr<«B CRS/t05 •-43 
CRS/t« « M CRS/308 CRS/MO •■75 
CRSWO 9 H 6HXM 1 M GEX541 1-7J GJm 175 
GJ5M f-TS SW0378A1M KS100A • ou 0 H an 

9 M • 75 

MJE340 MJE37& MJE371 
MJE5M MJE521 MJE»95 115 
MJE3065 • 71 MPFI02 t »* MPF1CO • »' MPF104 | M" 
MPF1M 9 SO- 

MPSAM6 MPSAMl II' 
mpsuoii ir MPSWMI 4®' M PS U 669'45' 
HKT401 NKT4C3 
NKT404 NEH6 OAS OA7 
OAIO OA47 

I M i-7| 
1-73 • ■4J • 75 • ■55 
• IS • •14 

OAIO OA7a OA81 QA85 OAW OAII OAIS 
OA200 OAS02 OAno OA2J1 OAZ200 OAZ201 OA22W 
OAZ£07 OC18 OC20 GC22 oca OC24 OC25 
OC2C OC28 ocaa OCSfl OC38 OC47 
OC42 OC43 OC44 OC45 OC71 OC72 OC73 
OC7S OC74 OC7B OC77 OC81 OC21Z 

• M • M • 34 • Jt • M « H • M 
• 11 • 11 • •73 0-7J • « • 41 • 43 
aw 125 J « ii6 • ■75 I M fl-M 
0 M 2M t M 1 H 
I'M DM 
a M t w OM 8 » P 43 a 45 1 w 
a m « 75 • M i a • ■71 t « 

OCS2 OC83 OC84 OC122 OC183 OC1M 
OC140 OCt41 OC170 OC171 OC200 OC201 OC202 00205 OC204 
OC2W OC2O0 00207 OCP71 0RP12 

• -75 • U 8 M ISO 1 M 2 23 
1 M 2-25 • •75 • 75 1« 1 M 125 1 25 
125 1 71 1-75 1 25 125 • M R200S8 2 »• R2CC9 2-2S' 

R2Q10D 2 15' T1C44 « 34 T1C223D 1 » T1L2M Q2S T1P«A • «• riP30A • «• 
T1P31A 0 12 T1P32A O-Tl T1P33A I PO T1P34A 129 TJP4IA »-70 T1P42A 0 W 
T1P2955 I M T1P305S 0 » T1S43 f 35* ZSt40 I «• Z5170 • 12* ZS178 0-54* 

ZS271 ZS278 ZTX107 ZTX1CS ZTX10S ZTX300 
ZTX301 ZTX302 ZTX303 ZTX304 ZTX311 ZTX314 ZTXKW ZTXM1 ZTX502 
ZTX503 ZTKSM ZTX631 ZTX530 1Nfl14 1Nfll8 1N4QCJ 
1N40Oa 'N4003 ^N40O4 1N4009 tN4006 1N4007 
1N4009 1N4145 1NS400 1N5401 1344 1SW0 
1SM1 ZG301 26302 2G30S 2N4M 2N6M 

• a; 2NM7 fl'IB 2N888 • 30 2N705 ft SO 2N7O0 Oil • *12' 2N708 on 2N930 0-28 
2N1131 OH 2N1132 4 18 • •17' 2*1302 f 37 2N13C3 P-37 2N1304 8 45 2N130S 0-45 2N1309 8 50 0-14* 2N1307 0 50 
ZNHOO OM 2H13M 0'90 2NieJ3 0 33 ZNlflTI l-M 2Nta&3 1-33 8 P7 2N2U7 1-48 • •87 2N2H8 1 85 • W 2N2218 0 33 8-ft7 2 ft 2219 8-42 4 W 2*2220 8*35 

8 «t 2N2221 0 22 2N2222 8 25 2N2223 2 7S 
2N23M 8-17 
2N23C9A 0 2t 0'«7 2N2H64 ft 21 8-14 2N2M6 0 W • •18 1U2904 0-35 « 44 2N29M 6-35 0 94 2N2900 0-25 

8 M 2NZ907 on 1 » 2N2924 015* 1 « 2N2929 8 17* 1-10 2*2926 0 13* f « 2N3053 0-25 0 25 2N3054 0 50 

2N3055 2«440 2S3441 2N3442 2N3525 2N3«t4 2f43702 2N37C3 2N3704 2N3705 2N37C6 2N3707 2N37C3 2N3709 2N3710 2N371T 2N3771 2N3772 2N3773 2N3Sta 2N3820 2 N3823 2N385a 2N3«M 2N30C6 2N3906 2N4058 2N4059 2N4060 2N40C1 2N40C2 2N4124 2N41Z6 2N428S ZN4288 2^4280 2N5457 2N54S8 2N5459 3N125 3N141 

OC3t 
OD3t 024 PCBflt PCSSt PC07 

0 41 • 43 P 75' oia* 0 43' 1 «' 
PCPOOt • 75' 
PCCWt C 45' PCC88 0 45* 
PCC8Pt 1«* PCCIBpfOM' PCfBO I 72* PCFBZt O M* 
PCFMt 0 M' PC«7f l-OO* PCF2<XH'1'0a' 
PCF2Wt1 05* 
PCF&OltO «* PCfTOZt# M* PCF6M 1 ■44* PCFBOO -O'M* PCFM8 1 -44* 
pcim • «' 
PCLRJt • «* PCLM 4 »* PCUSt 0 «* 
PCLMt ♦ 05* PCLeOS/BSf 884* POSOO 3 «' PFL200 1 12* PLMt 1-12* PU1 0 59' PLSI At 1*12* PL82 O0«* PtS3t OM* 

PL84t 0 00* P150*/SOOt 
1 » I'M 
2'7r PL55 3 40 1 10* PLSOi PU02t 3 00 PY33 OK PYBIr »7r PY82 0 45 PYM OW PY88t 111 PYMOAtl 10 PY?0C/61t 0 «* PYWrt 0 12 QQv02-fl a si QOVC3-1&t IM QQVOS-MAf^ 

covoe-jo/^^ 
1-«* I'M* 1 44* 2'SO* Ml* 1 44* 

R17 RIO R20 U78-20 UZ5 U2a UABC0Ot 0 »■ UAF42 0 75* UB41 t 85' UBC41t e-75* UBfaa OM UCC$* 0-73* 

UCC85t • 50* UCF80 9 16* UCH42 1 20* UCHSlt 6 M* 
UCL02t O M* UC183 UF41 UFeot UF85f 
UFBOT UU1 ULWt UM50 
UY<n 

1-44* • •75* • •M* •■«• 8 «* 1 • M' 1 M* 
, •'«* UY85-I • 15* 

4B3GTt 0 U* IRSt • M* f35t PM* lT<t 0 40* 2AS15 2DZ1t 3A5 
10 M QM 1'35 30X100 A9 20 M 

354+ O'TS* 3V4+ 1 «* 4CX2MB17 » BR4GVt 1 «* 8U«G 5U4SB EV4Gt 0Y3GT flZ3 BZ4G flZ4GT M0L2 flAB7 

1 M* 1-M' • «" t «* ISO' t It* tM' IM' • 74* 

0 70* ••34 a •»• • 34* 2 34* 3 15* 0 IS* 2 »* 

SAC7 O-TS* 8AF4At • 74' •AG 7 •W 8AWt BAKSf 
OAKC OALBf 8AM4 (JAMS OAMOt 0AN5 . .. OANSA+O Tl* OAQBt 0'75" •AR5 0-TP- OA Sit 0 »' 6AS76r 1 «' OATPt 0 43' 0AUBG74-24* OAUflf 8 85* 0AVBST3'74* 
OAVOt « M* OAWBAt 1#0 6AX0GT 3'H* 0B7 0 75 0B8 C 75 OBAOt «'M* 6BA7 OBABA BBC* 

0BR7 4 M* flBRet 1 M* BBS7 4'80* 0BW5 3 73* flBWT 112* • BX76T 4'fO* • BZB 170* 
flC*t 8 40* OCMAt • «* «CD0GA4'«* 0CG7 l-TJ* JCHO 4 42* OCLBj- 0'75* 4CW4 4 72* 
002+ OM* ODKO 2 4»* ODOOB 3 04* OEAO 2 71* 

BBEOt OB net OBJOt GBK4 0BL5 OBL7ST 3 M' 
00 NO 0 10* 0BO7A t 85* 

5'«' 3 78 3-71 0 M* 1M* • 48* 421' • 5 04 

0EB8 CEWft 0F8 CFS3 tra •H2N 6H3N OHO 6J4i CJflt 0J7 eK4N 0KB GT 8K7 6K8 OKOB OLOG OLOGA OLOGT 

2-12* 0 80* • •75 1 06* 1 «' 0 75* 0 78* 111* 0 75' • 55* P 74* ••7»* • 75' • •75' • 75* 4 70' 2 SO* 1 M* « 15* 

•LOGO 6L7 flN2P •NSP ON? 0P2S 807 0R7 CSA7 6SC7 0SF7 OSH? 0SJ7 osk? 8SL7GTt • W 8SN76Tt 0 TO- 

WS* 
P '75 • 75 • -71 0-75* 3 «* 0 lO- ft 80- • 40* • M- • 10* OM* • M* OM* 

8S07 4SR7 OSS? 6U6G «U8t OUSA* 

• 71* 0'7S- • -71* 2-«* 0 40* 0 «* OVOGrt 0 40* 0X4t 0-48* OXaGTt » 51* 7B7 7C6 7C6 7H7 7H7 737 7Y4 724 12AT6 

I'M I 75* 1-23* 1 00' 1 50' 2 2S* 0'75- a 75- 0 45* 1ZAT7t • 45* 

1?AUa 
l2AU7t IZAVO 12AV7 1ZAX7t 
IZAY?} !2B4At 12BA0 1ZBEB 12BH7t 12BY7t 12E1 30C15 35C17 30C1B 30F5 30FL1/2 30FL12 30FL14 
30 £.1 30L15 30L17 30 P4 30 PI 9 30PL1 3CPL13 30PL14 30RLt5 MV/4 aocs 85A2 MAG 90A V MCI 9CCG SOCV 92AG 

0 H* • 45* OM' 2 84* 0 43' 0 82* t 00* 0 84' 1 80' 0 M* 0 ••* 4 Ot 1 20* 12f t 44- t M* I 12* 1 72* 1 44* 
4 M- t 72* t'72- 0 92* t It* 4-32' 1 '72* 1 «* 172' • M* • 7#* t 50 7'2f 7 10 1 SO 1-74 5 98 7 M 

WAV , 15082 TKC2 15004 211 
723A9t 8071 811 At 812A 813+ e33A SOBA B72A ■ 831A 8050 60*2 5654 5661 I 5070 B8t4A ! 60807 I 6146A 6T46B 8159 6442 6973 7630 7637 7566 ! 6068 8130 

INTEGRATED CIRCUITS 
0 20 0'2t 0'» 0 » OH • 23 • 55 • 55 4 21 4 24 0'20 

7412 7413 7410 7417 7420 7*22 7423 7425 7427 7428 7430 

0'2f 0« Q 40 8*0 0 ZB 0-25 0 33 0 35 0-55 O-SQ • 28 

7432 7433 7437 7438 7440 7441 AN 7442 7447AN 7450 7451 7453 

• SI « 37 • 42 • '37 • 22 0 12 0 7« 1'» 0 » • 10 0 » 

7*54 7400 7*70 7472 7473 7474 7475 7470 7400 7482 7483 7484 7488 7490 

P'» • M • 35 • 30 0 30 0-40 
0 » 0 42 0 80 0 15 1 PO to# • 40 • 52 

7491 AN 7402 7493 7494 7495 7498 7487 74100 74 J07 74109 74110 74117 74110 74118 

0 15 080 • 70 a m 0 » • M S 07 1 75 0 41 0 » 0 57 0 M 1 IP 0'B5 

74119 74120 74121 7412? 74123 74120 74128 74126 74132 74130 74141 741*2 741« 74144 

I'M 1-10 • 46 0-M VOO OH OH 0 10 Oil OH 0 85 a m 3 « I'M 

74145 741*7 74143 7*1 DO 74151 74154 74156 74158 74137 74189 74170 74172 74173 74174 

1 00 2 45 
I'M ITS 0 M 200 • M ON • M t-U 2 H $•« 1-75 1-57 

74175 74176 74173 74179 7*130 74190 7*101 74192 74193 74184 74195 74198 7410? 74198 

100 MO 1*5 1 05 l'« 1 40 1 H 1 25 115 125 IIP 123 I 80 225 

74199 2-15 
760iaN ITS* 
LM309K t'50 
TAA570 2-50' 
T A ASMS JM- TBA4M0 1-M* TBAB200 ISO* 7BA530 l-M* 
T8A54C0 2-36* 

TBAHOG a ii* 
TSAWCO 4*22* TBA673 2 If* TBA700 1-52* TBA720Q 2M* TSATMQ I'OT* TBAflBOQ 2 89- TCA270Q 2 «' TCA7MA I'M* 

BG7 unakUtaO 0-15 876 sklrtfld I M BOA unified 8 18 
B9A sVlrtefl O H lot Octal 8 20 
NuviBtar Loclal 
3 pin DIL 14 pin DIL 
18 pin DIL 
VaWfl scr«8n1nB cam oil lines 8 -30 

• •25 0 36 
f'19 0-15 
0-17 

CRT'S 
1CP31 3(-« 2AP1* 1-60 2BP1 • » 08 3BP1 400 3DP1* 5 M 3EG1* 7 00 3FP7* 3M 3GP1 ft 80 3.1 PI* IM 3JP2* 1-88 WP?* 10 M 3KP1* ISM aRPI* 35 M 

4EP1 25 M 4EP7 23 64 
4EP11 25 00 SADP1 MM 5BP1- tft M 
5CPt* 5-00 5CP1A 40'M 9FPJ5A f M 
9UP7* 5 M 
OG7-5 KM DG7-32 34 M DH3-91 31-88 
DH7-I1 MM VCR97" 5 04 VCR138* 18« 

VCR135A* V CRISP A* VCR617A* VCR617B* VCR5I7C* 
Tuba Bsiet *—SutdIub VAT 6% 

12 M « 08 J M 8 M JM 
ft 75 

3 BP1 TUBE AVAILABLE 
FROM STOCK 

SUITABLE FOR P.W. PROJECT 
£8 00 each. Base 75p. Postage 75p 

VAT 8% 

Tarma of buslnaMJ CWO. poitogo and packing valvtaand sftm I conductors 15p O*' order. CRTs 75p. Item* marked' add 12}% VAT. Other* t Indlcalae cheap quality waraioi* orfturplus, hut alao available by leading UK Rnd USA manufacturera. Price ruling at tlma of deepatch. Account faclllftM avalJable Id approved eompanfee with minimum order chirge £10. Carrlaee and packing £1 on credit orders. Over 10,000 lypee of velvee, futrea and eemlconductore In slack. PAP 8% VAT 
0U0TATI0N3 FOR ANY TYPE NOT LISTED 8AE. 

Telephone 01-877 2424 
Telex 948708 

E & O.E. 
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SUPERSOUND 13 HI·FI MONO AMPLIFIER 
A superb solid state audio ampli­

tier. Brand new components 
throughout. S silicon tran­

sistors plus 2 power output 
transistors in push-pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re­
sponse 12Hz 30KHz :i: 
3db. Fully integrated 

pro-ampliHer stage with 
separate Volume. Bass boost and Treble cut controls. 
Suitable for 8-15 ohm speakers. Input for ceramic or 
crystal cartridge. Sensitivity approx. 40mV for full 
output. Supplied ready built and tested. with knobs, 
escutcheon panel. input and output plulls. Overall 
size 3' high x 6' wide x 7t' deep. AC 200!250V. 
PRICE £15 00. P . & P . £1' 20. 

HARVERSONIC MODEL P.A. 
TWO ZERO 
An advanced solid state general 
purPose mono amplifier suitable 
for Public Address system, 
Disco. Guitar, Gram., etc. Features 3 individually con­
trolled inputs (each input has a separate 2 stage pre­
amp). Input I, lSmv into 47k. Input 2, ISmv into 47k. 
(suitable for use with mic. or guitar etc.). Input 3 
200mv into I meg. suitable for gram. tuner, or tape etc. 
Full m.ixlng facilities with full range bass & treble 
controls. All inu" ts plug into standard jack sockets on 
front panel. Output socket on rear of chassis for an 8 
ohm or 16 ohm speaker. Output in excess of 20 watts 
R .M.S. Very attracllvely finished purpose built cabinet 
made from black vinyl covered steel, with a brushed 
anodised aluminium front escutcheon. For ac mains 
operation 200/24Ov. Size approx. 12*' w. x S· h. x H' d. 
Special introductory Price £28'00+£2'50 cau. & pkg. 
Mullard LPII S'I RF-IF Module 470 kHz £2·15+ 
P .&P. 201'. Full spec. and connection details supplied. 
Pye VHF/FM Tuner Head covering 88-108 M/Hz. 10'7 
M/Hz I.F. output. 7 ' 8 Volt + earth. Supplied pre­
aligned. with full circuit diagram with precision-geared 
FM gang and 323Pf + 323Pf A .M. Tuning gang only 
£3'15 + P . &P. 351'. 
STEREO DECODER 
SIZE 2' x 3' x t' ready huilt. Pro-aligned and tested 
for 9-16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructioos (in­
clusive of hints and tips) supplied. £6 ·00 plus 201'. 
P. & P. Sterco beacon liitht if reQuired 40p extra. 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

200/24OV Mains oper-

I!~~~~~~ ated Solid State FM AM Stereo Tuner. Covering 
M.W. A.M. S40-1605 
KHz VHF/FM 88-108 
MHz. 
Built-in Ferrite rod aerial 
fOT M .W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

Indicator. Built in Pre-amps with variable output 
voltage adjustable by pro-set control. Mu 0/1' Voltage 
600m/v RMS into 20K. Sintulated Teak finish cabinet. 
Will match almost any amplifier. Size 8t'w x 4'h x 
9t"'d approx. 
LIMITED NUMBER ONLY at £28'00 + £1 '50 P. & P. 
VYNAIR & REXINE SPEAKERS & 
CABINET FABRICS 
app. 54 in. wide. Our price £2·()() yd. length. P & P. 
SOp per yd. (min. I yd.). S.A.E. for samples. 
10/14 WATT HI-FI AMPLIFIER KlT 
A stylishly Huished monaural amplifier with an outPut 
of 14 watts from 2 EL84s in push-pull. Super repro­
duction of both music and speech with negligible hum. 
Separate inputs for mike and gram allow records and 
announcements to follow ea"h other. Fully shrouded 
section wound output transformer to match 3-IS n 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line-up 2 EL84s, ECC83. 
EF86 and EZ80 rectifier. Simple instruction booklet 

~~yS1f3 (~~e'i> ~.ih p~rI?: ~.lll~s ~~11:gf:r~:ry 
built and tested £18 00P.&P.£1·40. 
"POLY PLANAR" WAFER-TYPE, WIDE RANGE 
ELECTRO-DYNAMITCSPEAKER 
Size lit' x 14-fV x 1*' deep. Weight 190z. Power 
handling 20W r.m.S. (<IOW peak). Impedance 8 ohm 
only. Response 40Hz-20kHz. Can be mounted on 
ceilings. walls, doors, under tables, etc .. and used with 
or without batHe. Send S.A.E. for full details. 
OnlY £8 40 each + p. & p. (one 901', two £1 ' 10). 
Now available in either 8' round version or 4t' X 8t' 
rectangular. 10 watts RMS 60Hz-20KHZ £5'15 + 
P. & P. (one 6Sp, two 7Sp). 

SPECIAL OFFER. 6t' long throw. roll surround. 
ceramic magnet 8 ohm 10 watt speaker chassis. 
S)K'cially sultable for Hi Fi. £3· 95 + 751' P. & P. 
2' PLASTIC CONE HF TWEETER 4 ohm, £3 ' 50 per 
matched pair + SOp P. & P . 

HARVERSONIC SUPERSOUND 
10 + 10 STEREO AMPLIFIER KIT 
A really first-cla .. Hi-Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise 
level with Improved sensitivity. Integral pre-amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very sintple to 
modify to suit magnetic cartridge-instructions in­
cluded. Output stage for any speakers from 8 to IS 
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. SimDJe step by step instructions 
enable any constructor to build an amplifier to be 
proud of. Brief specification: Power output: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response: 
± 3dB 12-30,000 Hz Sensitivity: better than 80mV Into 
1M n: Full power bandwidth: ±3dB 12-15,000 Hz. 
Bass boost approx. to ± 12dB. Treble cut approx. to 
-16dB. Negative feedback 18dB over main amp. 
Power requirements 35v. at 1-0 amI'. 
Overall Size 12'1". x 8'd . x 2t'h. 
Full). detailed 7 page construction manual and parts 
list free with kit or send 251' plus large S.A.E. 
AMPLIFIER KIT .. £13'50 P. & P. 801' 
(Magnetic input components 331' extra) 
POWER PACK KIT .. £5'50 P. & P. 95p 
CABINET £5 ' 50 P. & P. 9Sp. 
SPECIAL OFFER-ooly £23' 75 if all 3 Items 
ordered at one time plus £1 ·15 p. & p. 

Full after sales se.rvice 
Also avail. ready built and tested £31 ' 15. P. & P. £1 · SO. 

HARVERSONIC STEREO 44 
A solid state stereo amplifier chassis. with an output of 
3-4 watts per channel into 8 ohm speakers. Using the 
latest high technology integrated circuit amplifiers with 
built in short term thermal overload protectton. All 
components including rectifier smoothing capacitor. 
fuse, tone control. volume controls. 2 pin din speaker 
sockets & 5 pin din tape rec./play socket are mounted on 
the printed circuit pallel. size approx. 9t' x 2t' x I' 
max. depth. Supplied braod new & tested, with koobs, 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £9 ' 00 plus SOP P. & P. Mains transformer with an 
output of 17v a/c at SOOm/a can be supplied at £1· 50 + 
40p P & P if reQuired. Full connection details supplied. 
HA343 Valve Audio Amp. '4t w. output ready built and 
tested £8 ·50 + £1'40 P . &P. Also HSL 'FOUR' amp­
lifier kit. £8 ' 00 -r £1·40 P. & P . 

All prices and opeclHeatioDS correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. PLEASE NOTE: P. & P. 
(,HARGES QUOTED APPLY TO 
U.K. ONLY. SEND SAE WITH 
'\LL ENQUIRIES, 

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19. Tel.: 01·540 3985 
.... law mlflut*, from 8""" WlmWed-m 1' .. 6_ 8t,.lIon. 0"." ',:lII-S.lO Mo"day to Frldoy. '.:l0-J Saturday. Cl ..... W ... " •• doy. 

Your career 

in Electronics? 
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. I.E.R. Exam; the 
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E,B. 
Servicing Certificates; etc. Also courses in Television; Transis­
tors; 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, 

~-----------------~ • BRiTISH NATIONAL RADIO & ELECTRONICS • 
I SCHOOL, I 
I P.O .. Box 156, Jersey, Channel Islands, I 
I NAME I 
I ADDRESS I la.: (Block caps Please~ 
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SUPERSOUND 13 HI-FI MONO AMPLIFIER 
A superb solid state audio artpli-  —f Bcr. Brand new comp orients 

1 Chroughoutv 5 silicon trsn- o sistors plus 2 power output 
JCvTv j ,fTi| 1^*^- transistors in push-pull. 

Full wave renificatioa, 

ohms. FrcQucncy re- spouse 12Hz 30KHz ± 
3db. Fully integrated pre-amplifler stage with separate Volume. Bass boost and Treble cut controls. 

Suitable for 8-IS ohm speakers. Input for ceramic or 
crystal cartridgCv Sensitivity appro*. 40mV for full Ofllput, Supplied ready built and tested, with knobs, 
eseutcbcon panel, input and output plugs. Overall size 3* high x 6' wide X 7V deep. AC 200./250V. PRICE il5 00. P. & P. £1 -20. 
klARVEflSONIC MODEL P.A. 
TWO ZERO 1 j n /"Miyi 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

 200/240V Mains oper- a ted Solid State FM AM 

Biul^inFenite r^^crlaj. 

Stereo Beacon Lamp Indicator- Built in Pre-amps with variable output 
voltage adjustable by pre-act control. Max o/p Voltage 600m/v RMS Into 20K. Simulated Teak finish cabinet. Will match almost any amplifier. Sire 8i*w x 4'h x 
9t dapprox. LIMITED NUMBER ONLY al £28 00 + £1 50 P. & P. 
VYNAlR & REXJNE SPEAKERS & 
CABINET FABRICS 
app. 54 in. wide. Our price £2 00 yd. kngth. P & P. 
50p per yd. (min. 2 yd.). S.A.E. for samples. 

HARVERSONIC SUPERSOUND 
10+ !0 STEREO AMPLrplER KIT 
A really first-class Hi-Fj Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise level with improved scnsStivily. Integral prc-amp with Baas, Treble and two Volume Controls- Suitable for use 
with Ceramic or Crystal cartridges. Very simpic to modify to Buil magnetic cartridge—instmcdons In- 
cluded. Output stage for any speakers from 8 to 15 ohms. Compact design, all parts supplied including 
drilled raclaiwork. high quality ready drilled printed 
circuit board with compooenl 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 to build an amplifier to be proud of. Brief specification: Power output: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response; ±3dB J2-30.000 Hz Sensitivity: better than 80m,V into 
IMfl; Full power bandwidth: ±3dB 12-15.000 Hz. Bass boost appro*- to ± l2dB. Treble cut appro*- to 
—l6dB. Negative feedback J8dB over main amp. 
Power requirements 35v. at 1 •€ amp. Overall Size 12'w. x S'd. x 2i'h- Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. AMPLIFIER KIT . - £13 -50 P. & P. 80p 
(Magnetic Input components 33p extra) 
POWER PACK KIT £5 50 F, & P. 95p CABINET  £5 -50 P. & P. 95p. 
SPECIAL OFFER—ooly £23 -75 if all 3 Items 
ordered at oca rime plus £1 >25 p- & p. 

Full after sales service Also avail, ready built and tested £31 -25. P. A P. £1 '50, 
HARVERSONIC STEREO 44 A solid slate stereo amplifier chassis, with an output of 

3-t watts per channel Into 8 ohm speakers. Using the latest high technology integrated circuit ampliflcra with built In short term thermal overload protection. AU 
components Including reciiflcr smoothing capacitor, fuse, tone control, volume controls. 2 pin din speaker 
sockets A 5 pin din tape tec./play socket arc mounted on the printed circuit panel, size approx. 9i' X 24* XI' 
max. depth. Supplied brand new & lestcd. with knobs, brushed anodised aluminium 2 way escutcheon (to allow 
Che amplifier to be mounted horizontally or vertically) at only £9-00 plus 50p P. A P. Mains tramformcr with an 
output of J7v a/c at SOOm/a can be supplied at £1-50 + 
40p P & P if required. Full connection details supplied. 
HA34 3 Valve Audio Amp.*} w. output ready built and tested £8-50 4-£l >40 P. AP. Also HSL 'FOUR' amp- lifier kit. £8 00 -i- £1 -40 P. & P. 

An advanced solid state general I * .f 
purpose mono ampllfler suitable ' '' n" * 11 y for Public Address system. 
Disco. Guitar, Gram., etc. Features 3 individually con- 
trolled inputs <each input has a separate 2 stage prc- amp). Inout 1, 15mv into 47 k- Input 2, 15mv into 47k. 
(suitable for use with mlc. or guitar etc.). Input 3 200mv into I meg. suitable for firam. tuner, or tape etc. 
Full mixing facilities with full range bass i treble 
controls- All inputs plug into standard Jack sockets on front panel. Output socket on rear of chassis for an B 
ohm or 16 ohm speaker. Output in excess of 20 watts R.M.S. Very aitractivejy finished purpose built cabinet made from black vinyl covered steel, with a brushed 
amxJlsed aluminium front escutcheon- For ac marns opcratian 200/240v. Slzeapprox. I2i" w.x5" h-X71'd. Special introductory Price *28'00+£2 '50 carr- & pkg. 
Mullard LPUSV RF-1F Module 470 kHz £2 25 + 
P.&P, 20p. Full spec, and connection details supplied. 
Py« VHFVFM Tuner Head covering 88-108 M/Hz, 10-7 M/Hz I.F. output. 7-8 Volt -f earth. Supplied prc- aliBQcd, with full circuit diagram with precision-geared 
FM gang and 323Pr + 323Pf A-M. Tuning gang only £3-15 + P. 4 p. 35p- 
STEHEO DECODER SIZE 2* x 3' X i* ready built. Prc-alisned and tested 
for 9-16V ncg. earth operation. Can be fitted to almost any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instractioos (in- clusive of bints and tips) Bupplted. £6>00 plus 20p- 
P- & P- Stereo beacon light if required 40p extra. 

10/14 WATT HI-FI AMPLIFIER KIT 
A Blylishly finished monaural amplifier with an output of 14 watts from 2 ELB4s in push-pull. Super repro- 
duction of both music and speech with negligible hum. Separate inputs for mike and gram allow records and 
announcements to follow each other. Fully shrouded acction wound output trans fanner to match 3-15 
apeakcr and 2 indcpcadcnl volume controls, and separate bass and treble controls are provided giving 
good liR and cut. Valve line-up 2 EL84s, ECC83. 
EF86 and EZ80 rectifier. Simple instruciion bookJcl 25p -I- SAE (Free with parts). All parts Rold separately. OJ^LY £13 50 P. & P. £1-40. Also available ready built and tested £18 00 P. & P. £1 -40 
•"POLY PLANAR" WAFER-TYPE. WIDE RANGE 
ELECTR D-DYNAMIC SPE A K ER Size l!j* x 14^-' x 1^' deep. Wdghi 19oz. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. Response 40Ha-20kH2. Can be mounted on 
ceilings, walls, doom, under tables, etc.. and used with 
or without baffle. Send S.A.E. for full detail5. Only £8 40 each + p, & p. (one 90p. two £1 JO). 
Now available in either 6' round version or 4J* X 8V" rectangular, 10 watts RMS 60Hz-20KHZ £5 25 + 
P. & P. (one 65 p. two 75o). 
SPECIAL OFFER- 6i' long throw, roll surround, ceramic magnet 8 ohm 10 wall speaker chassis. Specially suitable lor Hi PI. £3-95 + 75p P. & P. 
2' PLASTIC CONE HF TWEETER 4 ohm, £3 SO per matched pair + 50p P. & P. 

All prices and apeclflcadons correct 
al tlmE of press and subvert to 
■Iteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTOK, LONDON, S.W.I9. Tel.: 01-540 3985 

A ftw mimuttM /r*fM 8autk Wim^Uion TttAf Slalian. 
Opan f.30-5.20 Mondoy to frWoy. 9.30-S Saturday. Cfoitd Wadnatday. 

PLEASE NOTE: P. A P. 
CHARGES QUOTED APPLY TO 
U.K. ONLY. SEND SAE WITH 
ALL ENQUIRIES. 

Your career 

in Electronics? 

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 tor all subjects in radio, 
television, etc., especially for the CITY AND GUILDS EXAMS 
(Technicians' Certificates): the Grad. Brit I.E.R. Exam; the 
RADIO AMATEUR'S LICENCE; P.M.G. Certificates:the R.T.E.B. 
Servicing Certificates; etc. Also courses in Television; Transis- 
tors; 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. 

I BRITISH NATIONAL RADIO &. ELECTRONICS 
| SCHOOL, 
■ P.O.- Box 166, Jersey, Channel Islands. 

1 NAME   

I ADDRESS   

——   (Block caps please) 
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FANTASTIC HALF PRICE OFFER 

TANK 

BATTLE 

T.V. GAME 

AVAILABLE NOW 
TANK BATTLE AY-3-B7 10 l-C. 

(Normal Pncet £21 50 OUR PRICE £F0 »D 
TANK BATTLE PRINTED CIRCUIT BOARD 
Aeplicairon and asiembiynotes £4 90 OUR PRICE £2'90 
TANK BATTLE BASIC KIT 
(Jusi add 11 pushbutton, and oases 1 £27 90 OUR PRICE £19 9U 
TANK BATTLE CASES 
With primed facia plate anif hand controls OUR PRICE (4 95 
SOUND AND VISION MODULATORS 
Built, Tested. Guaranteed £5 50 OURPRICE £4 90 
* Hide behind barricades and avoid being hit * dodge the oocm.'a mtnea 
* 'nr" you opponent into desert ng the battlelleld * three lorward and reverse tanP speed, * tank (Inns range is two. third, of the battlefield * on- screen ,coring * 32 rotational angles * shells eeavei in an sueheotie curved teaiectory * sound d.rest Iron, the TV * rcaliteit battle aoond: derived 
ki^vVfh, * r1"' """" ,*Vd f'-,e 1,1 direction, * blatk and white Ktc available NOW * budgei-onced cofoor Jdd-or um; avjFiahJc shortly. 

Ail Compooerit* Gimranteed 
PRICES INCLUDE VAT*»d Pok Packing 

Make all cheques or postal orders payable to Teleplay 

ACCESS • phone your order • BARCLAY | 
Retail Shop and Demonstrations— 

14 Station Road, New Barnet, Herts. 
For further Details and Technical Help—phone 01-441 2922 
For extro speed phone your order on Bordoy or Acess Ctlfds 

Shop hours 
10 a.m.-7 p.m. i 

www.americanradiohistory.com



NEW ELECTRONIC MASTER KIT 
WITH SPECIAL V.H.F. TUNER MODULE TO CONSTRUCT. A completely Solderless Electronic 
Const ruction Kit. with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc. Also in the kit : 
Transis tors, Capacit ors. Resistors. Pots, Switches, Wire, Sleevi" •• Knobs, Dials, sn x ) H loudspeaker and 
Speaker Case, Crystal Earpiece, etc. Also ready wound Coils and Ferrite Rod Aerial. These are the Projects 
you can build with the components supplied with the kit , together with comprehensive Instruction Manual 
Pictorial and Circuit Diagrams. 
PROJECTS: V.H F. Tuner Modul e * A.M . Tuner Module * M.W . L.W . Diode Radio * Six Trans istor 
V.H.F. Earpiece Radio * One Transistor M.W. L.W. Radio * Two Transistor Metronome with variable 
beat control * Three TranSIstor and Diode Radio M.W . L.W . * Four Transistor Push Pull Amplifier * Eight 
Trans istor V.H.F. Loudspeaker Receiver * Variable A.F. Oscillator * Jiffy MultiTester * Four Transistor 
and Diode M.W. L. W . Radio * A.F. R.F. Signal Iniector * Five Transistor Push Pull Amplifier * Sensitive 
Hearing Aid Amplifier * Three Transistor and Diode Short Wave Radio * Signal Tracer * Three Tran­
sisto. Push Pull Amplifier * One Transistor Class A Output Stage to drive Loudspeaker * Sensitive Tran­
s istor Pre-Amp * Transistor Tester * Sensitive Three Transistor Regeberative Radio * Four Trans is tor 
M.W . L.W . and Diode Tuner * Five Transistor M.W . L.W . Trawler Band Regenerative Radio * Five 
Transistor V.H .. F. Tuner * Three Transistor Code Practice Oscillator * Five Transistor Regenerative Short 
Wave Radio * Four Transistor and two Diodes M. W . Loudspeaker Rad io * Seven Tra~sistor M.W . L.W. Radio with M W . Speaker Push Pull output £ 14.99 P .. P £1.10 * One TranSIstor Home Broadcaster. + 

NEW ROAMER TEN MODEL R.K.l 
MULTIBAND V.H.F. AND A.M. RECEIVER. 
13 TRANSISTORS AND FIVE DIODES. QUALITY S" X 3" LOUDSPEAKER. 
WITH Multiband V.H.F. section covering Mobiles. Aircraft, T.V. Sound, Public Service Band. Local V.H.F. 
Stations. etc. and Multiband A.M. section with Airspaced Tuning Capacitor for easier and aCCurate 
tuning, covering M.W . I, M.W.2, L.W. Three Short Wave Bands S.W. I, S.W.2. S.W.3 and Trawler Band . 
Built-in Ferrite Rod Aerial for Medium Wave, long Wave and Trawler Band, etc., Chrome Plated 7 
section Telescopic Aerial, angled and rotatable: for peak Short Wave and V.H.F. reception . Push-Pull output 
using 600mW Transistors. Gain. Wave·Change and Tone Controls. Plus tWO Slider Switches. 
Powered by P P.9-9 volt Battery. 

Complete kit of parts including carrying strap. £ 14.79 + P .. P £1.10 
Building Instructions and operating Manuals. 

NEW ELECTRONIC 

MODEL 
R.K.I 
MultiBand A M. Re. 
ceiver. M. W. L. W . 
Trawler Band and 
Three Short W ave 
Bands. Seven Tran. 
sistors and Four Diodes . Push 
Pull Output stage. 5H x 3' Loudspeaker . Internal 
Ferrite Rod Aerial. Kit includes all parts to build 
it up including Carryin, Strap. Rubber Feet and 
ready .. drilled Panels. Comprehensive Instruction 
Manual fo r stale by stale construction . Uses 
P.P.9 Nine Volt Battery. 

NEW 
MODEL 
R.K.2 
MW, LW and Air 
Band Receiver . 
Eilht Transistors 
and four Diodes. 
3" Loudspeaker. 
Telescopic Aerial, 
Internal Ferrite Rod 
Aerial . Complete 
with Carryin, Strap. 
and re~dy-drilfed Panels and all 

£8·99 

components necenary for construction . A sensitive 
Receiver with the additional luxury of an Air Band section to 
pick up Aircraft from many miles away. Full Instruction 
Manual enables stale by stale construction . £9.99 
Utes P.P 9 and P.P.) Nine Volt Batteries. 

E.V.6. 

Bu ild this excit-

in, new desi,n. ~~~~!lii" 6 Transistors 
and 2 diodes. MW/LW. 
Powered by 9V battery. Ferr.te rod 
aerial, tun ing condenser, volume control, and now 
with 3in. loudspeaker. Attractive case with red 
speaker ,rille. Size 9 in. X 5iin . X 2iin. approx. 
All parts indudin, Case and Plans. 

Total Building Costs £5·95 + P. P and in •• IIOp 

ALL PRICES INCLUDE VAT 

Practical Wireless, May 1978 
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E.C.K.2 Self Contained Multi.Band 
V.H.F. Receiver 

8 transistors and 3 diodes. 
Push pull output. 3in. loud­
speaker, gain control, 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor, re· 
sistors, capacitors, transistors, 
etc. Will receive T.V. sound, 
public service band, aircraft, 
V.H.F. local stations, etc. Operates from a 
9 volt P.P. 7 battery (not supplied with kit) 

\' 

.e' 
o. a 

EDU-KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER .... " . ,,,,-'" 

• Batteryless Crystal 

Com-
plete 
kit of 
parnin­
dudin. 
construe· 
tion plans 
Total buildin. 
COIU 

£9·99 
+"&Pand 
In •• " · 10 

• 5 Transistor Push Pull Rad io 

• :m~~~:;;stor Loud. : ~ne ;::;s~~~c:: Ra:~~ 
• ~!Ji~nsistor Earpiece L,Pwker. Rad io MW/ lenerative Radio D

e
_ 

• Silnal Tracer • 5 Transistor Shor't • 3 Transistor " 
• Silnal Injector Waye Radio lenerative Radio 
• Transistor Tester • Electronic • Audible Continu ity 

NPN-PNP Metronome Tester 
• .. Transistor Push Pull • Electronic Noise • Sensitive Pre· 

Amplifler Generator Amplifier 

• 2 .. Resistor, .21 Capacitors • 10 Transistors • 5" x 3" Loudspeaker 
• Earpiece. Mica Baseboard. 3 12 .. way Connectors. 1 Volume Controls 
• 2 Slider Switches • I Tuninl Condenser • 3 Knobs • Ready Wound 
MW/LW/SW Coils. Ferri t e Rod. 61 yard. of wire. I yard of sleevinl. etc. 

V.H.F. AIR CONVERTER KIT To: RADIO EXCHANGE L TD 
61A High Street, Bedford MK40 ISA 
T.I.: 0134 52367 REG NO. 718172 

Build th is converter kit and 
receive the aircraft bind by 
pllein, it: by the ,id. of • 
radio tuned to medium 
wave or the VHF 
band and op.ratin. •• 
shown in the instructions 
supplied free with .n parts. 

Use, a retractable 
chrome plated te lucopic 
• erial . lain controJ, V.H.F. 
tunin, capacitor, tran­
sistor. etc. 
All parts includin, case 
and plans 

£4 • 95 + ~!." ';~d 

• Call ers side entrance "Lavelll" Shop. 
.Open 10-1 , 2.30-4.30 Mon .·Fri. '·12 Sat. 

r----------
I encloae £ .. . ...• ..... .... for ...•. • ... . ..• •.. 

Name . .. ... . .••...•............. . . .•..•.• •• 

Address ....•...•.•.....••. • ..• • . . .•..• . . . .. 

. ............ . .. ... . ...... ...... .... PWST8 
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RADIO EXCHANGE 

NEW ELECTRONIC MASTER KIT 
WITH SPECIAL V.H.F. TUNER MODULE TO CONSTRUCT. A completely Solderlets Efeccronic 
Construction Kit, with ready drilled EUkelite Panefs, Nuti, Baits, Wood Screws etc. Also in the kit: 
Tramistors, Capacitors. Reiislors, Pots, Switches, Wire, Sleevrns, Knobs, Dials. 5" x 3" Loudspeaker and 
Speaker Case. Crystal Earpiece, etc. Also ready wound Colls and Fern'fe Rod Aerial. These are the Projects 
you can build with the components supplied with the kit, together with comprehensive Instruction Manual 
Pictorial and Circuit Diagrams. . 
PROJECTS: V.K F. Tuner Module ★ A.M, Tuner Module *■ M.W. LW. Diode Radio ★ Six Transistor 
V.H.F. Earpiece Radio One Transistor M.W, L.W. Radio -fc Two Transiitor Metronome with variable 
beat control ikr Three Transistor and Diode Radio M.W. L.W. "A Four Transistor Push Putl Amplifier Eight 
Transistor V.H.F. Loudspeaker Receiver * Variable A.P, Oscillator ■*- Jiffy MultiTester ★ Four Transistor 
and Diode M.W. L.W. Radio ★ A.F. R.F. Signal Injector Five Transistor Push Pull Amphfier ^ Sensitive 
Hearing Aid Amplifier -A* Three Transistor and Diode Short Wave Radio Ar Signal Tracer ★ Three Tran- 
listoi Push Pull Amplifier ^ One Transistor Class A Output Stage to drive Loudspeaker ^ Sensrtrve Tran- 
sistor Pre-Amp + Transistor Tester A" Sensitive Three Transistor Regcberative Radio ^ Four Transistor 
M.W, L.W- and Diode Tuner A1 P'*® Transistor M.W. L.W- Trawler Band Regenerative Radio A" FtVe 

Transistor V.H F. Tuner ^ Three Transistor Code Practice Oscillator A: P'ye Transistor Regenerative Short 
Wave Radio A" Transistor and two Diodes M.W. Loudspeaker Radio A" Seven Transistor M.W. L.W. Radio with M W, Speaker Push Pull output /|4a99 a PJLP^I-m 
A-One Transistor Home Broadcaster- 

NEW ROAMER TEN MODEL R.K.3 
MULTIBAND V.H.F. AND A.M. RECEIVER, 
13 TRANSISTORS AND FIVE DIODES. QUALITY 5" x J" LOUDSPEAKER. 
WITH Mukibmd V.H.F. section covering Mobiles. Aircraft, T.V. Sound. Public Service Band, Local V.H.F. 
Stations, etc. and Multiband A.M. section with Airspaced Tuning Capacitor for easier and accurate tuning, covering M W.I, M.W.2. L.W. Three Short Wave Bands S.W I, S.W.2, S.W.3 and Trawler Band. 
Built-in Ferrite Rod Aerial (or Medium Wive. Long Wave and Trawler Band, etc., Chrome Plated 7 
section Telescopic Aerial, angled and rotatable for peak Short Wave and V.H.F. reception. Push-Pull output 
using fOOmW Transistors. Gain, Wave-Change and Tone Controls, Plus two Slider Switches, 
Powered by P P.9—9 volt Battery. 

Complete kit of parts including carrying strap. £14-79 ... p «. p yi.io 
Building Instruttions and operating Manuals. ^ ^ + 

NEW 

MODEL 

MuItiBand A M, Re- 
ceiver. M. W, L W, 
Tr»wl«r Band and 
Three Short Wave 
Bandi. Seven Tran- 
sistora and Four Diode*. Pu»h 
Pull Ompui itaje. 5" x 3' loudspeaker, tnternal 
Ferrite Rod Aerial. Kit include* all part* to build 
it up includins Curying Strap, Rubber Feet tnd 
ready-drilled Panel*- Comprehemive Inieructinn 
Manual foe staga by stage con«tructton. U«et 
P.P-9 Nine Vole Battery. 

ELECTRONIC 

CONSTRUCTION KIT 

O 

E.C.K. 2 Self Contained Multi-Band 
V.H.F. Receiver Kit. 

£8-99 ^p" 

8 Transistors and 3 diodes. I 
Push pud output. 3in. loud- — 
speaker, gain control, 7 section 
chrome plated telescopic aerial ^ 
V.H.F. tuning capacitor, re- 1 J 
sistors, capacitors, transistors, ■ 
etc. Will receive T.V, sound, 
public service band, aircraft, 
V.H.F. local stations, etc. Operates from a 
9 volt P.P. 7 battery {not supplied with kit) 

Complete kit of parts 
£7-95 + P A P tnd Int. 90p 

NEW 

MODEL 
R.K.2 
MW. LW and Air MET ftf V jSWHl 
Band Receiver. Ki'JBR 

Oiodei. 

Internal Ferrilo Rod 
Aerinl. Cuiriplete 
with Carrying Su-ap- 
and rnady-drilled P«neli and all 
componant* necotiary for conitructian. A *en*itiVB 
Receiver with th« additional Juxury of an Air Band aeexfon to 
pick up Aircraft from many mll«» away. Full Innruction . o. o 
Manual enable* stag, by nage comtruciion. £0 . OQ + p * p 

Uj.e P-P 9 and P.P.3 Nine Volt Battorie*. " «II9 

EDU-KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

Com- plete kit cf parta in- cluding conacruc- tion plant 
Total building com 
£9-99 
+ P * P and Inc. £111) 

• 5 Tranaittor Pu*h Putl Amplifier # 7 Tran*i*tor Loud- 
f 4 Trcniiiior Earpiece »pBiiker. Hadiu MW/ Radio LW- l Signal Trxcer • 5 Tr>n»ittor Short » Signal Injector Wave Radio I Trcnmtor Tetter • Electronic NPN,—PNP Metronome I 4Traniixtor Puah Pull • Electronic Noi«s Amplifier Generator 
I 24 Afrtiirar* » 2 I Capacitor* ♦ 10 TnniiHo 

• Batteryle** Crystal Radio 
• One Tran*»*tor Radio 
• 2 Tranmtor Re- generative Radio 
• 3 Tr&nstBtor R«- aenerotivB Radio 
A Audible Confinuify Teiter 
• Senaiiive Pre- Amplifier 
• 5" x 3* Loudipeakcr 

• Earpiece • Mica. Bateboard • 3 (2-way Conneccora • 2 Volume Control* • 2 Sirdar Swltchei • I Tuning Condentor • 3 Knob* • Ready Wound MW/LW/SW Colla* Ferrite Rod• 61 yard* of wire* J yard of ileevini, etc. 

V.H.F. AIR CONVERTER KIT 

ALL PRICES INCLUDE VAT 

Build thi* converter kit and 
receive the aircraft band by 
placing it by the aide of a 
radio tuned to medrum 
wave or the VMF 
band end operttlng aa 
shown in the initructiona ■ upplied froa with all parti. 

U««» a retractable 
chrome placed Cete*copic 
aerial, gain control, V.H.F. 
tuning tapatitor, tran- 
siitor, etc- 
All part* including caie 
and plans 
M.QP + P* Pmnd '3 Ina. 60p 

To: RADIO EXCHANGE LTD 
6IA High Street, Bedford MK40 ISA 
Ttl.; 0334 52347 REG NO. 78ain 
eCall.n lido «otrance "Lavelli" Shuji. 
eOpon 10-1,2.30-4,30 Mon.-Fri, 9-12 Sat. 

enctoae  for 
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B BAMBER ELECTRONICS Dept. P.W.5 STATION ROAD. LlTILEPQRT. CAMBS .. CB6 1QE 
• Telephone : ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
A RANGE OF DRAPER TOOLS FOR THE PUSH BUTTON TELEPHONES 

LL:~R~~<i-~:~1:':t~~~~TvERS 100 !1J,°~.~~~!t~~~~at~~OI~ 1~::!~O;:;I:ra~~r.~ 
~~~~~W:~:i!~",.~'l'~l~li. g:;~:..~nt. but good condition only 

:~~8.N:~~I'l:t~'TsR~~· ft!~':ard :~~~':to':t'~OF BW::'W.S/:~~~~ a ·.,.. W7 (wllh wire holding device) &4·It. S .A.E. FOR UST. 

r~ff.ff3~~'t:~.f:g:~~e~~.~f.~~ N~I::W~F:::O~R:'".:T::'H:::r'":V:-::H:'!:F:-::;C:::;O:::N:':S:':T::R::U:::C::T::O~R=-. 
&. 4+4 '& 5+5'S 4+& &+7 8+D 10+11 MM A range of lunod circulI. on forme .. with 
Ilzal £3-50 set of 8. slug_ and screeninG Clns. Frequencl •• 
MINIATURE FILE SETS. Sel of e £f .... ~~.::::.~ .~n':l'~~~I~:'~g ~~~I~~~:":~':': 
Sel of 10 £1'15 (Round. flal. etc.) In pa .. nel . 

!~r ::.~. ~,I:, f~;r: ~Ud'J"I'.:'M=,Ia~ru: +:: U+l~·t~\':a":H:(:.,":' ~~ fitted In 
TIPI, Taper TIPIS + American type tap reJl I) 
wronch, T Iype t.P wr.nch, Die Holder. ~~pa ;0' 13510 175MH. (with link wlndlnft) . 
W~ t· 
LARGE ELECTROLYTIC PACKS. Con- +:: ~iMJC ·tol;8t.~:riw~~~~PF fllled In 
taln range of lergo electrolytic caplcltoro, p~leMI)B' 22 to 32MH. (when 33pF fltted In 
low and high yoltago type ..... o •• r 40 pl.co., T.~Y 

a · .. Il8f pack (+12t% VA'J. r.yrap~ltI~ 25 to 3DMH. (when 33pF "lied In 
Slid., Swltche • • 2 pol. make and break (or ) 
can b. u.ed .01 polo chang"",Yer by linking ~~;:'~ltlD 38 10 50MH. (whan 35pF fllled In 
Ihetwo contre .Ina). 4 for 501'. plrallol). 
A NEW RANGE OF QUALITY BOXES & TYPd ME 45 to &OMH. (whon 33pF fttled In 

~:.J.~~:~~!.C':'~~~ci.. ~~;:,~I~~ 100 to 200MH. (without Ilug) whon 

~:lg ~ ~ : Xx It ::: ~lf t~::b"o":~I~!rl!'!::I:~:~n:!Cka of live 
AB14 7 x 5 x 2t £f ·" only(.amatypa)at"pperpackof5. 

~:lg Ig ~ ; ~ = :: :: SEMICONDUCTORS 
AB17 fO x 4* x 3 If .SO BSX20 (VHF Olc/Mult). a for lOp. 

AB2S e x 4 x 3 If·.. =~~~'(:f:~I~~'lli:tJ:{. rror "p. 
Vinyl Coat.d Inltrumenl C.... BFY81 Tranalato ... 4 for "p. 
Light Blue 10PI and White lower aec1lona. BCY7t Tranal.to.'a. 4 for "p. 
Very amart "nlSh PNP ludlo type T05 Trlnallto .. , f2 for lip 
~~ : ~ ~ ~ tt If~ BFI82 (UHF Imp/mlllr). 3 lor .... . 

WB3 8 x 5 x 2 £1 ·.. ~~:J~~'~ltlc~~4fOr .... . 
WB4 1 x Si x 2* £f·" BC110 PNP SILICON, 4fo, .... . 
WBS 11 x 6i x a £2... BAY 31 Slgnll Dlod.a, 10 lor .p. 
was 11 x 71 x U £2'15 IN4148 (lN914) 10 for UP. 
WB7 12 x S. x £2... BC107 (M.tal can) 4 lor lOp. 
WB853 8 x 5 x £2... SCRa 400V at 3A, "ud type, 2 lor £1· ... 

MAINS TRANSFORMIRS_ Type 15/300 TI~I~=t~r.r::J.'::~~~%~r,'f':~ 
=~l."I"j~N"'=~;W'~\~~~~o'O; GERMANIUM DIODES, "".ro' 30 for Mp. 
240 220 110 OV I I 45V tl00mA t 741CG op ampl by RCA, 4 for £1. 
&f '" e~ch. ' npu .• ou put, RED LIDo (Mi n. type) 5 to, l Op. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
VIDICON SCAN COILS Pt;ran.I.IOr typ., 
~~!"':a~~~a~r:~3'~~~~ wl h yldlcon ba .. 

flV cONtlNINTAL TVPE PLUG-IN 
RELAY.~ 2 pole change-over, ...... ch, 
aas'l for above (only lupplled with relaYI) 
Itp each. 
GLASS SEAD FIIDTHROUGH INSU­
LATORS. Solder-In type, o.erall dla. 
approx. 5mm, Pack of approx. 50 for lOp. 
Dill-CAST ALUMINIUM IIOXES 
Send for Latelt Prl ee Lilt. 
PLASTIC PROJECT BOXES with acrew 
on IId'~ln bllck ABS) with bra .. In .. rIo. 
Typa N 1 approx Sin x Uln x '11n 4tp each 
TypeN 2approx3 n)( 2tln x 1 InSlp.ach 
TypoNB3appro.4 In x 8t ln x 1 In"poach 

MULLARD IIA2 IIV STAIIILISIR 
VAL VIS (Brand New)"'p .Ich or 2 for £1 ·. 
TOO tranll.tor Inlulator let., 10 for SIp 
pLulIs AND SOCKETS 
N-Type Plugo 50 ohm, .... each, 3 for £f .... 
.PLIH Pluga (PTFE) brand new, packed with 
reducere, 71p each. 
S023e Sockata (PTFE) , brand new (4-holo 
flxlng typa). "p aach. 

New MARKSMAN RANGIOFSOLDER­
INGIRONS. 
SI25D 2SW 240V 1E4 · ... 
S140D 40W 240V £4·50. 
SI2aDK 2aW 240V + bit. otc., KIT £S·H. 
BENCH STAND with 01' ring and apongafor 
Marklman Iron. a ·a 
S ....... bit. MTO (for 18W) ..... MT5 (for25W) 

~fi. ~1iIOJ~ ~r*~T. 
TCP2 TlMPERATURE CONTROLLED 
IRON. 
~~'?it;~~ .. ontrOlled Iron and PSU. 1E3H 

SPARI TIPS 
Type CC olngle flat. Type K double flat fln. 
~oIf";:~~'l ~:':~~ll~Ch + VAT (8p). 

MiiLTICORI SOLDaR 
Size C1SAV18 Sayblt18 a.w.g., Sip + VAT 
(41') .• Kg. (l ' Ub) &0 x 40,20 • . w.g. on plo.llc 
,0011E3+ VAT (24.) . 

WELLER SOLDERING IRONS 
EXPERT. Bullt-In-spolllght Illuminate. 
work. PI.tol grip with flngertlp Irlgg.r. High 
eftlclancy copper aold.rlng tip. 
EXPERT SOLOIR GUN If .. D £12· ... 
EXPERT SOLDER GUN KIT ( • .,.... blta, 
cu., .tc.) 115· ... 
Spare bib 4tp pair. 

" LARGI RANGE OF CAPACITORS 
AVAILABLI AT BARGAIN PRICES, 
S.A.E. FOR LIST. 
MIXED COMPONENT PACKS. conlaln­
'no r.alator., c.pacltor8. potl, etc. All new. 
Hundredo of Itema. £2 par pack, while otock. 
lut. 
ALU-SOL ALUMINIUM SOLDIR (mlde 
by Multlco,e). Solde .. aluminium to It.elf or 
copper, bra,a, .teel, nlcka' or tlnplate. 18 
'.W.g. with multlcora flux, with Instructlonl. 
Approx. 1 metro coli 4tp pack. Largo reol 
11·75. 

:t.:.'a~~~.!.~~.': ~~~:;t ~~~LC1048/ 
BARGAIN PACK OF LOW VOLTAGE 
ELECTROLVTIC CAPACITORS. Up to 
&QV working . Seatron1c-Manufftture. Approx 
100. £, .. per .ack + 12t,. VAT. 
OSMOR REED RELAV COILS (for rood 
~e~~~r, ~of::~~~' not .upplled) 12V, 500 

We now stock Splrelut: Tool. for the elec­
tronic anthullalt. Screwdrivers, Nut apan .. 
nerl, BA and MetriC size., pop rivet guns, 
tic. S.A.E. for lI.t. 

TV PLUGS AND SOCKETS 

+~ rl~:·c~n;.~~m~elb:~~-~~:ick .ocketo), 
410r"p. 
PI .... add 111% VAT. 

Terms of BUSiness: CASH WITH ORDER MINIMUM ORDER £2 ALL P"'CES ,NCLUD[ POS- \ PACkiNG 'L k OM Y, SAE ... ·/) ALL ENQU'R ES 
Pleasp PLEASE ADD VAT AS SHOWN ALL GOODS 'N S~OCK OESP4'CHED BY RCUq!o, C4LLERS ".[LCOME m APPOINr~'EN~ OM' 

Marshalls ~ad~a~deat Call in and see us 9-5.30 Mon-Fri 9-500 Sat 
Express Mail Order Tel. orders on cr~dit cards £10 . 
Trade and export enquiries welcome min. 

A. Marshall (London) Ltd, Dept: PW London: 40-42 Cricklewood Broadway, NW2 3ET Tel : 01-452 0161 Telex: 21492 do. 325 Edgware 
Road, W2 Tel: 01 -723 4242. Glugow: 85 West Regent Str, G2 20D Tel: 041 -332 4133. Bristol: 1 Straits Parade, Fishponds Road, B516 
2LX Tel: 0272 65420t 
2Ne2I 
2N930 
2NI131 
2NI303 
2NI3045 
2N1501 
2N1813 
2N1837 
2N1800 
2N1803 
2NI021 
2N21i3 
2N21D4 
2N22t7 
2N2218 
2N221O 
2N2221 
2N2222 
2N2270 
2N2388 2_ 
2N2483 
P.M1813 2_' 
2N_ 
2NPOO4 
2N2D05 
2N2008 
2N2D07 2_ 
2N2t24 
2N21125 
2N3011 
2N3020 
2N3083 
2N3054 
2N3055 
2NJ1OS 
2NSI33 
2N3242 
2N3250 
2N3301 
2N3302 
2N3302 
2N33D4 
2N3507 

14 

0'37

1

2N34t7 .1512N4OS2 020l2N5245 0·31 AFI08 0· .. · BC182L 015 
' ·31 2N343U 0 '85 2N4121 ' ·27 2N5248 OM AFloe 0 .2 I SC183A 0 12 
"31 2N3441 0 '12 2N4122 0 ·27 ' 2N52D3 • 44 AF1I4 • 7. BCI83LA 0 15 
. ... 2N3442 t ·. 2N4123 ." 12N!52M • 44 AFlIa • . .,. AC184 • 12 
. ... 2N3585 "15 2N4124 "f' 2N5401 . ... AF118 , . .,. , BC184L 0·15 :: ' ~= :.: ~~m: : ::\ ~~~ :.:: !~l~ n: :~~A :;~ 
: •. '! I 222N383

N

N3
_. sa:.. ::ll ~~:~ ~f ='5 1 ~2NNN~;7 n: !~Wt n: 11 :gmi

A
:;: _ ._ . ... 2N4237 _..31 Arne .7. BC213LA o·n 

f ' " \ 2N3882 • 15 2N424O 1 '7. 2N5458 ' ·31 AF240 '15 BC214 , ·n 
.... 2N38B3 , ... 2N42S0 . ... 2N5555 "15 I AF27D .... BC214L • 11 
.42 2N3702 • 14 2N4286 • U 2N,1oe • 51 AF2IO • 15 BC237B "15 
"51 2N3703 "'4 2N4284 • 11 2N&I22 • 44 ASY28 131 BC238B "13 
'35 \ 2N3104 "14 2N4286 . ·n 2N8123 • 41 ASY5I • . .,. Bcmc • 11 
"31 2N3705 0·14 2N4287 0 22 2N8124 0 '45 BC107 0 fl BC256A 0·21 
0'25 2N3708 0 ' 14 2N4288 0.22 2N8125 o·n BC10S 0·" BC257A g 'f' 
"15 ' 2N3707 0 ' 14 2N4202 "27 2Nf1288 0·.. BCloe 0·" BC258B "14 
: .~ , ~m~= : l~ 2N4302 ,at 2S702 Ut :gm : g :g:~~ : : 
"27 I 2N~710 '. : :~ i =~:= :.:.; ~11 .... BCtlS : ' fi BB~IIB t. : •• ::: : l~m I. 2N4401 - 40318 : .: :gm • 22 ae4B 
. ... 2N3714 "51 22~ffl! ... f '45 IICI35 "22 1 :CS07B : .: 
f fo l 2N3718 ,.,. - •• := •. .,. BClas • 11 , BC308B 'f' 
0'31 P.N87114 "21 2N4822 o·n 40408 0 '12 BC137 0 '22 ' Bcmc . :" 
0·31 2N3811 0 H 2N4870L .·58 40440 070 BClas . ... BC327 0·22 
0'25 2N31120 0 '39 2N4871L 0'51 40512 f'7D BC140 .·30 BC328 0 '20 
• 25 2N3821 '15 2N4898 f 5$ 405114 0 ·17 BC141 , . 31 BC331 • 20 "17 2N31117 • 27 2N41101 f 15 _ . ... BCI42 • u l BC414 ' :17 
. ·n 2_A • .• . 2N4002 2·. 40873 . ... BC147 . ·13 BC415 • fl 
. ·f. 2N3855 • H 2N41103 Z'lI AC1111 . ·45 BCI48 • 1$ BC410 . ·n 
"31 2N38IMIA ',1' 2N4i04 f 15 AC127 . ·41 BC149 ." BC547A 0 11 
"lI 2N31158A "21 2N4005 2 ·41 AC128 '41 BCI53 , .. BC547B "13 
'15 2N385DA . ·u 2N4020 • . ., AC151 "41 IIC154 t 'M BC548 • 13 
0 '72 ! 2N3880 "11 2NI5088 030 AC152 0·14 BC157A "IS BC54DI '·14 
0'75 ' 2N3586 f 'M 2N5087 0 30 ACI53 . ... BC110B . ·11 1C558 ' ·13 
,·75 2N31101 0 '30 2N5088 '·30 ACI33K "1. BC1SDB . ·17 BC55t '·11 
• 58 2N3II04 . ·ft 2N5088 . ·H Acn& "14 IC1&O ":11 BCY54 1 ·41 
. ... 2NSII08 . ·fl 2N512e • a ACI78K . ... BC1.7B . ·13 BCYIO "27 
• 35 2N31108 • fl 12N5130 "22 AC187 .... BCI88B "'3 BCY70 . ·11 
"45 2N3D62 • " , INSlal "12 1 AC187K . ·15 BC1SDB • . \3 BCY71 •• t. 2N4031 "55 l 2N5137 ' ·22 AC188 . ·14 BC170B .·11 BCY72 • I' 
, ·n 12N4032 "15 2N5143 "121 ACI88K .... BC171B . ·17 BCY78 . ·41 

::U! == ::~ , :~m& u: ~g~~ ~ :: . :g:~ :.l~ :gl~l u: 
OUR N~W 1978 CATALOGUE IS AVAILABLE NOW I 
LOTS OF NEW PRODUCTS AND IDEAS. 
PRICE 4Sp POST PAID OR lSp TO CALLERS. 

AY -3-8500 . I CA3062 3 7S LM341 P240 10 LM923 0 50 LM78L05CZ I SN7601BKE 
.10 CA3084 f ·l. LM348N • I. LM1303N' 11 . ·30 1 · .. 

CA3!lOO 3 30 CA3085 f It LM358N 0.. LMI304N 1 52 LM7BL12CZ SN7B023Nl ' 58 

g~= :: ' g!= n: ~:a~~ :: t~l~~ 1 g LM78LI5C~1I SN76023N?38 
CA3005 150 1 CA3071 I 10 LM371H Z" LM1310N Z" 0 ·30 I SN'8033N2 15 
g~= : .: g!~~~ ;r. t~~~~ : ~ LM1351N 1:11 LM78224C:3O 1 ~~~:m~l : 
CA3008 t SS CA30le 212 LM374N 3 '" t~l:~~ ~ . ~~ MC103SP 1'" SN76118Nl. 
CA3012 f 15 CA3080 I ," LM371N f M LM1S00N 1 '14 MC1327P 1 '71 SN76131NI H 

g~ggl~ ~ I: 1 g~=A n: LM37SN ::: I LMle12N &-2. ~g:~~~: .: ~~~~;~n: 
CA3011 "75 CA3088F' 17 ~~~~8'" t~l=~ l ': MCI433GH5 SN76228NI ' 55 

g~~gA~.= g!:n:: ~~~1J:: LM1830,.. 1 .. ~g:m~n: ~~~~:~n~ 
g!~A I:: g~mg :-:: LM381N I.. t~~::~~ n: I MCI440G 1 '15 SN76533Nl3O 
CA3022 2 '20 LOBSTl 2 '25 LM382N f U LM1848N I ·.. MC1458G 2·15 SN78544Nl · .. 
CA3023 2·. LM114H 2 75 LM334N I SS LMI850N"" ~gl:::~ ~ .: ~~~:~:~~l:: 
C .. 3021 . ... LM301AH'" LM388N "'5 LMI889N 4 '" MC14811R 3 '1. SN7855().2 
CA3028A . ·10 LM301 ' 8 . ·31 LM387N I" LM21107N-8 MC1483L • 15 , .• 
CA3028B 1 ·15 LM304 U' ~=~ ::: LM2a87N-:" MCI405L 5 '50 I SN78552-2 • . S7 CA30eI "75 LM307N .... LM555CH.:II I '" MCI52eG 1 f. SN-~ONI '" 
CA302IIA." LM308H '20 LM585CN 1 H LM3301 NO" MC4024P 2 ·21 SNi::""AN 
CA3033 f · .. LM308N 045 LM7J1S Z" I LM3302N 0 ' 55 MM5314 4·1D _v 091 
g!~~Af'= t~m~c~.:: LM701C 2·19 . LM3401N 0 ~5 MM5316 410 SN76850Nl'20 
CA3034 2·75 LM318N 2' 15 LM702C 0,,1 I LM3900N 0 0 ~~~~20 :.~ SN76660NO '" 

g~= n~ t=~M.U t=~:LN ::g ~~~~ ~;: NE5S6 , ·15 ~~~Ng: 
CA3038 Z· .. I LM320T151 11 1 LN.701-8 . ... LM3D11N 1 10 NE580 4 '" SLSI1C 2 '75 
CA3038A 4' fl LM320T24Z ·15 LM709-14. 41 LM4250CN NE681 4· .. SLS12C z·n 
CA303i "77 LM320MPS LM710 "'7 f M NE582 4·" SLB20C 3·a 
CA3040 3 '75 HI , LM71G-14 0·14 LM75L05CH ~~= ~ ~ SL62IC 3·75 
g~=~ n: LM320MP\2 IS ! t~mgN :.~ LM78LI2C~1I NE687 , ' .. ~::=g :::: 
CA3043 2 ' . LM320MPI5 LM723C-14 0 '5 NESS8N 1'0 SL841C 4'40 
CA3045 I ·SI 1 ·11 "4$ LM78L15CH NE571N 4'05 SL701C 2 so 
CA,3048 "77 LM320MP24 LM726 , ... • . ., SAS860 2 '70 TAA283 f '35 
CA3047 2 ' . I U LM141C . ·71 LM78L24CH SAS570 2·71 TAA300 3 ' ''' 
CA3047A3 '''' LM323K . ... LM741C-8. ·. "85 SASIOO 2·40 TAA32UA 
CA3048 2 ·45 LM33eN . ... LM741C74. ·. LM7B05KC SAS5DO 241 I " 
CA3048 f ·" LM340TS . ... LM741CN •. " 1 '7$ SN76001NI ·38 TAA350A 
CA3050 z · .. LM34OT121 '" LM748-8 ' ·50 LM18121<.C SN78003N2·. 3 '" 
CA3051 f ·1J LM340T151 .. LM748-14 . ... f ' 1$ SNl6008KE TAA521 I ·f. 
CA3082 f ·.,. LM340T24. · .. LM718 1"1 LM781SKC 1· .. TAA522 2·ID 
CA3l53 , ·77 LM341PS'" LMDOO ... 1·75 SN7&013NlIO TAA5S0 . ·41 

g~= 1.:: t=l~l~U' t=~ ::: LM1824KCI 75 SN70012
Np'. I ~~~m ::;: 

Price. coneet .,10 March 1978. All pricea Include VAT. p & p 40p. 
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B, BAMBER ELECTRONICS 
Dept. P.W.5 STATION ROAD, UTTLEPORT. CAMBS,. CB6 IQ'E 
Telephone: ELY (0353) 86D185 (2 lines) Tuesday to Saturday 

PLEASE ADD B% VAT UNLESS 
ARANOEOPDRAPERTOOLS FORTHE ELECTRONICS ENTHUSIAST MAINS TESTER SCREWDRIVERS 100 to MOV, Standard klct Up. Lorss Tip. RADIO PLIERS M'£f M.£1 
DIAGONAL SIDE CUTTERS SMALL BIDE CUTTERS U2. Standard £3-70. LJ7 (wjlh wire boWlng device) £4-10. 
MIDGETOPEN END ED SPANNER SETS 0+1 2+23+04+0 0+8 QA ilzet £Z tS set of 8. 4+4 0 5 + 8-3 4+8 8+7 8 + 8 10+11 MM Blzai £3-U set of 8. MINIATURE FILE SETS- Sot of 8 £199. Sat of 10 CJ-M (Round, flat, etc.) 
TAP AND DIE SETS (18 piece) contain 1 each of 0, 2, 4,9.8. BA SIZES In Dtaa. Plug Tape, Taper Taps + Ameclcan typo lap wrench, T type lep wrench, Die Holder. £11-iF,  
LARGE ELECTROLYTIC PACKS. Con- tain ranee of large electrolytic CBpacltora, low and hloh wollaga typ^o, over 40 pieces, £3-0* Of pack (+1HX VA'H-   
Slider Swltchee, Z pole malie and breali (or can bo ufled na 1 pote chanfle-over by HoMno thatwo contre plna), 4 tor Up.  
A NEW RANGE OF DUALITY BOXES « INSTRUMENT CASES. Aluminium Botea with I Ids. AD10 Si * 4 x U Efp AB13 6x4x2 SOp A014 7 X B x 2i £1M AB15 6x8x3 £1J0 AB16 10 X 7 x 8 £1 St AB17 10 X 4i x a £1-40 ABS5 6 x 4 x a £t-»» 
Vinyl Coated Inetrumenf Caaee 
V*fy amart flnlah WBt 6 x 2^ X 2+ WB2 0X4 * 11 WB3 6x5 X 2 WB4 9 X 5i x WBB 11 X W X 3 WB6 IT x 7+ WB7 12 X 81 W0B53 0x5] x S3 
MAINS TRANSFORMERS. Typo 15/300 WOVInp tiL 1 b V at aoom A o utput £1 •» e«ch. MAINS TRANSFORMERS. Type 45/100. 
2W. MO. 110, OV Input. 45V at 100mA output, CVM each. 

OTHERWISE STATED 
PUSH BUTTON TELEPHONES A Tan Digit putH button Intercom lelaphona wlih hancUet, flnlahed In amarl or®y pwatlc. Ex-equlpmant, hut good condition only Ct-W each.  
FULL RANGE OF BERNARDS/SABANl ELECTRONICS BOOKS IN STOCK, S.A.C. FOR LIST. 
KBW FOR TH t VHF CO NSTRU CTOR. A range of lured clrculta on former* with Gluoe and acreehlrg cane. Frequanclea quoted era approximate and range can fa* !really extended by ualng varying capacitor* n parallel. Type S f+ln. aauara, dumpy type), Typ* 3A 20 to 30WH« (whan S^pF filled In parallel). Type SD 1M to 17BMHi (with UnV winding). Type M (Mln.iln. aquaro type*). Type MA ID to tSMHi (when 33pF ntted In parallel). Type MB 22 to 32MHz (when 33dF fitted In parallel). Type MC 25 to 35MHz (when 33pF fitted In parallel). type MD 36 to MMHi (whan 33pF fitted In parallel). Type ME 45 to MHKi (whan MpF fltlad In paraJlal). Type MF 100 to ZOOMHz [wlthoiil ■lug) when 0 to 30pF variable fitted In parallel. Alt (ha above colla available In pock*of flv* only (aame type) at Up per padt of 5. 
SEMICONDUCTORS BSX20(VKF Oec/MufO. SforUp. BC108 (metal can), 4 for Hp. PBC108 (pjaatlc BC108). 5 for Hp. HFTBl Tr*nal*tora. 4far Up. BCY72 Trepilild/a. 4 for Hp. PNP »udlo typo TOS Tranatafora, 12 for 25p BF182{UHF nnrp/mlxer). 3 for&fp. SNMIDFet.^forHp. BC148 NPN SILICON, 4 for Hp, BC1M PNP SILICON, 4 for Up. BAY31 Signal Diode*. 10 for 33p. IN4148 (IN814) lOforttp, BC107 (Metal can) 4 for Hp. SCR« 400V at 3A. atud type. 2 for £1 'M. 

741CG op qmpa by RCA, 4 fQr £.t~ 
RED LED*(Win. type) Vior 7Op. 

PLEASE ADD 8% VAT 
VIDICON SCAN COILS (TrBnalalor lype, hut no data) complete with vldlcon baae £B-M etch. Brand New. 
12V CONTrNENTAL TYPE PLUG-IN RELAYS, 2 pole chanoe-over, Wp each. Oaeea for abova (only aupplled with relaya) Hp each. GLASS BEAD FEEDTHROUGN INSU- LATORS. dolder-ln lype, overall dla. gpprox. Smm, Paci< of aoprox. BQforHp. 
DfC.CAST *LUI«IN'UM BOXfS Send for Lateat Price Ll*L  
PLASTIC PROJECT BOXES with ecrew on llda (In blac* AB3) with braw (naerta, TyoeNBi appro*Sin x 2iln x I4ln«p tach Type NUZapproxaWn x 5IIn x Uln 80p each Type NB3aopro<4tln x Sjln x lllnMpeach 
MULLARD I9A2 »»V STADILIBtR VALVES (Brand New) 70p each or 2 tor £1 20 
TOS tranfcUtor Inaulotor nnXt, 10 for Hp 
PLUOB *ND SOCKrTS N-TvM Pluo, 50 ohm, »p Mch, 3 (or £1 'M. PLfiBD PlugafPTFE) brand new. packed with reducer*, Tip each. SOzad socket* (PTFE), brand new (4-hole fix log tyoe). Mp each. 
SOLDER SUCKERS {Plunaw type). Stan- dard Model.£5 W. Skirted Model £«. Spare Nozzlee Up each.   
NEW MARKSMAN RANGE OF OOLOER* INO IRONS. S125D 25W S40V £4-0t. SHOD 40W 240V £4 99. S1Z3DK 25W 240V + 6lta etc., KIT £3-U. BENCH STAND with aprliig and ipongefor Mertaman Irona tl-76- span bl la MT9 (for 18W) Up. MT5 ((or 2flW) 

TIP2855 Silicon PNP power banalator, WV at 1BA. 20 Watfi. Flat pack type, 2 for £1'H. GERMANIUM DIODES, opprox 30 for Up, 

Hp, MT10 (for 40W) I5p. ALL FRICBB + 8K VAT. TCP2 TEMPERATURE CONTROLLED IRON. Tamperelure conlrolled Iron and PSU. £31+ VAT (£2+0). SPARC TIPS Type CC alrtgle flat. Type R doubt* flat fine 

MULTICOFI SOLDER Size CISAVIS Sovbft 10 a.w.g,, Hp + VAT (4p).4Kgl(1 llb)eo x 40,20 a.w.g. on pla«tlc reel £3 + VAT(24p). 

UNLESS OTHERWISE STATED 
WELLER SOLDERING IRONS EXPERT. BuMl-ln-apotllohl tllumfnat#* worlt. Platol Drip with flngortlp trigger. High efficiency copper aoldorlng tip. 
EXPERT SOLDER GUN flHDCIZ N. 
EXPERT SOLDER GUN KIT (apare blta, case, etc.) CIS M. Spare blta 46p pair. 
A LARGE RANGE OF CAPACITORS AVAILABLE AT BARGAIN PRICES, S.A.E. FOR LIST.  
MIXED COMPONENT PACKS, contain- ing raaletora. capacitor*, pota, etc All new. Hundred* of Itema. CZ per pack, while stock* faat.  
ALU-SOL ALUMINIUM SOLDER (mede by Multlcore), Soldera aluminium to Itwlf or copper, br&ei, atael, nlchal or tlnplate. 16 a.w.p. with multlcore nux,wlih InBtructlona. A^proz. 1 metro cell 4«p pock. Large reel 
VARICAP TUNERS Muilerd typo EUC1043/ 05. Brand New, £4 44 + 1241; VAT. 
BARGAIN PACK OF LOW VOLTAGE ELECTROLYTIC CAPACITORS. Up to MV working. SeatronlcManufacturo. Appro* 10Q. £1 W per pack + VAT. 
OSMOR REED RELAY COILS (far reed felaya up to iln die. not supplied) 12V, 500 ohm coll, 2tor Wp. ..   
We now elock Spiralux Tool* for tho olec- tronlc enlhualaal. Scrowdrlvara, Nut apen- nera. OA and Metric •Irct, pop rivet gun*, itc. S.A.E. for IUt.  
DubJKer EleCtrDlyllce. 5C1^F. 4WV, 2 lor Hp. Dubilier Electrolyllci, IOOmF. 276V 2 lor Mp. Pleteey Electrolytic*. 4703^. fl3V. 3 for Mp, TC C Electrolytl te, lOOO^F 3flV. 3 fo r Mp. Dubilier ElKlrolyllc*. 5000wF, «V. Mp each. Dublller Electrolyllca BOOOmF, WV. Mp each ITT Elactrolytlca, MiXWF. 29V, hlflh grade ■crow termlnala, with mounting clips, 54p each. 
PLEASE ADD i2\% VAT TO ALL CAPACITORS   
TV PLUGS AND SOCKETS TV Plug* (metal type), 4 for Hp. TV Lino Connector* (back-to-hack socket*), 4 for Mp. Plaaia addiZl% VAT. 

Terms ot Buslnois; CASH WITH ORDER MINIMUM ORDER «. ALL PPICES INCLUDE POST A PACKING lUK ONLYI SAE with ALL ENOUIRks 
Pleas* PLEASE 'ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONl'- 

/Marshall's 

{Zotfte and yefa cyieafdeat 

Call in and see us 9-5,30 Mon-Fri 9-5,00 Sat 
Express Maif Order Tel.orders on credit cards £10 min. 
Trade and export enquiries welcome 

A. Marshall (London) Ltd, Dopt: PW London; 40-42 Cricklewood Broadway, NWS SET Tel: 01-452 0161 Telex: 21492 4 325 Edgware 
Road, W2 Tel: 01-723 4242. Glasgow: 85 West Regent Str, G2 ZOD Tel: 041-332 4133. Bristol: 1 Straits Parade, f-iahponds Road, BS16 
2LX Tel: 0272 654201 
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8 25 2N3820 • H JJjJJJJ1- J " 40512 1-70 BC140 8 35 2N38?i •« JHlSi 40594 017 BC141 

0 IT 2N3827 t 27 SMiSi \ t. • H BC142 • 17 2N33MA •-» ;;S 40673 0 10 BCt47 1 If 2N3855 I 30 l"4": . '* AC1M #-41 BC148 • 37 2N3840A ♦ *8 2N4W4 1 IS AC127 • 41 BCMO 0-75 2N38S8A • » 2N*M5 2 40 AC1Z0 9 41 BC153 0 25 2N3M0A 612 2N4W0 # W AC,5t 8 43 BC1M #•72 2N3M0 • tl 2^6085 • 30 AC1fi2 0 M BC157A •-75 2N3$W 1 99 2N»a7 • 30 AC153 • » BCTWB 0 75 2N3flOt • W ZN5088 • SO AC153K 9 99 BC1M0 • 50 2N30O4 0 II ?N5Oe0 • 30 AC176 0 M BC160 • M 2N3009 •-11 2N5120 • #21ACITOK 9-99 BC197B • 35 SNagoa • 1I 2N5130 • » AC187 9 U BC1639 •'« 8143962 0 #5 2N8l3t 0-22.' AC187K • #5 BC160B 
• 39 2744031 •-« 2NS137 •H. AC188 9 U BC170B 0-1?iaN403Z 0 65 2NBt43 f-K AC188K •-«, BC171B t+T 2M4<03 9 9i aNSIBO • M ACY17 BC172C 0-» 2N<(B8 #'72 1 2N510Q • H ACVW 9 13 - BC173C 
OUR NEW 1978 CATALOGUE fS AVAILABLE 
LOTS OF NEW PRODUCTS AND IDEAS. 
PRICE 45p POST PAID OR 35p TO CALLERS. 

i JV jcnjMO »-re nn^o-v? n,*i 0 31 1*3704 0 21 J"4^. J " 404W 0 31 2N3610 0 30 |5JJgOL J SO 8 25 2N38J0 ••« ! 51 40512 
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• Z BC203S #80 • 2 BC2MS on • ff BC307B « II J J1 ! BC308B O H • n BC3WC O H 0 *4 00327 0-22 O-M BC328 0 » • 32 BC337 0'20 0 M BC414 0 -1T O'tJ BC4t» • 11 0 15 BC416 0 17 0 «S BCM7A 0 13 O-M BC547 B 0-13 0 30 BC543 0 13 • •15 BC649B 0-14 0-15 BC5H 0 13 • 17 BCSW 0-15 • M BCY54 2 * 

BCY58 O-n • BCY70 0-21 0 13 BCY71 f 20 0-11 BCY72 o 18 0-17 BCY70 0 « 8 II BD121 2 20 017 BD131 0 55 
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THE COMMUNICATIONS RECEIVER THAT 
HAS IT ALL ... 

. J " _ • 

.. -. .- . 
. . - ""- - --• -~-:--=--,- • -: • :. : ~: FRG-7 • • The finest general-coverage synthesised 

communications receiver on the market, 
now available in two versions 

ANALOGUE DIGITAL 

* C£162i'n~ VAT* C£2231-n~ VAT * 

Also available from us with special 2m con­
verter and accessories, all for just an extra 

£17·00 

* 
hone for details of current stocks-ne 
and secondhand-and opening hours 

* AMATEUR RADIO EXCHANGE 
2 Northfield Road, Ealing, London, W.13. 

lel: 01·579 5311 

Easy terms up to 
3 years 

Credit Sales by 
Telephone 

Securlcor Delivery 

THIS is the Cata/D91JB YDU ne 
ftJ solve YDur 

compt!nent 
6uy,ing 

problems! 

• The finest components 
catalogue yet published. 

• Over 200 A -4-size pages_ 
• About 5,000 Items clearly 

listed and Indexed. 
• Nearly 2,000 illustrations. 
• Bargain List sent free. 
• At £1 '40, incl. p. & p .• the 

catalogue Is a bargain. 

Send the coupon below now. 
HOME RADIO (Components) LTD .• 

~Trch:~.!~~~~~08 Road. 

~~r----------C) ... PIN .. wrll. your Nam. and Addr ••• in blod capll." 
- - -. 
iR}-: ~~ I NAME 

C)~I 
\I~ ADDRE .. . 

~ ~ I 
~ II 
.... ~ 
~ '" I HOME IIADIO (Co","onOn,") L TO . Oep •. 'pw 
C) :E 2)4·240 London IIold. ""C~I"' . :Su"" ell. )HO 
~i' _________ _ 

I 
I 

IIIoon Ho I 
London ttHMI J ---

WHAT'S NEW? 
ME, semiconductor 

eaehins kit 
The most MODERN, RAPID, 
ECONOMIC way to master 
space age electronics. 
Starting even from ZERO 
by performing over 

1100 EXPERIMENTS I 
and creating more than 20 practical applications 

Iou ledrn all about the most up to date e ta: 
how t o <: a b.:ulate, repair, and design them, .... hile pursuina 
your f avori te hobbya Start , from scratch, or improve your 
presellt k,rl owledege. Train and ear money in your spare time 
turn your pastime lnto valuable Job opportunIties. 
Compare our price. you recelve the entire course, " m1n1 labo­
ratory" and components for LESS than the pr1ce of the co .... 
ponents alo ne. 

- nstruction manual : over 200 pages of detailed step-by 
step instructions -starting from scratch, explaIns basic 
law~ and physics of Electricity, semiconductor princlple. 
and operatlon electroni c circuits: from diodes (includina 
jiae, zener) transIstors, triaes to integrated circuits 
(C.MOS, operat1onal amplifiers) etc • • • 
- Over 200 Elec tronl c components : aerospace technologie 
prlnted c i r cuIt experiment board. phototransistor. triac. 
thyristor I . C. S Transistors (including FET, MOSFET) LEDS + 
resistors , capacitors, speaker, milliameter. potentiometera. 
variable capacitor, etc ••• etc ••• etc ••• 
- measuring instruments (you assemble yourself from amona 
cOlDpOnen ·.s furnished 1n kl t. ) 
ELECTRONI C VOLT~lER , LOW FREQUENCY MEASURING AMPLIFIER, 
LOGIC INDICATORS REGULATED POWER SUPPLY 

- over 100 DIFFERENT EXPERIMENTS : from the .ost basic vol­
tage measurements to radio transmitter circults and inclu­
ding HI FI, Flip Flops, Ic applications, triac use, etc ••• 

-.ore than 20 conplete fonctional syateaa : liaht modulator, 
hiah fidelity amplifier, radio control set, radio receiver 
and transmitter, electronic gadgets and a_a and uny, .... y 

-m ooupon 

~
.NGLAND : P.O. 80)(401 

Kingsmead. Kings Lane. Chipperfleld. 
Nr. King's Langley. Herts. WD4 9PB 

pie~e';e~d ~ •• 'foTy)-ii2- t;.~hi~& -Kitr."!" -- --'- _ .. - -.--
I encloae Cheque!Poatal order for £ NAM! .~ __________________________________________ __ 
ADRI~.~S __________________________________________ ___ 
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THE COMMUNICATIONS RECEIVER THAT 
HAS IT ALL . . . 

FRG-7 
■ ■ 

The finest general-coverage synthesised 
communications receiver on the market, 

now available in two versions 

ANALOGUE 
"MCfl-OO 

DIGITAL 
00 

*£162°0vat*£223 Inc. VAT 

Also available from us with special 2m con- 
verter and accessories, all for just an extra 

£1700 

hone for details of current stocks—nei 
and secondhand—and opening hours 

AMATEUR RADIO EXCHANGE 
2 Northfield Road, Baling, London, W.I3. 

Tel: 01-579 5311 

Easy terms up to 
3 yasrs 

Credit Sales by 
Telephone Securlcor Delivery 

THIS is the Catalogue you nee 

 ^ fa solve your 
\ component 

n 

• The finest components 
catalogue yet published. 

• Over 200 A-4-sirB pages. 
• About 5,000 Items clearly 

listed and Indexed. 
• Nearly 2,000 lllustratlona. 
• Bargain List sent free. 
• At £1-40, loci, p. & p.. the 

catalogue is a bargain. 
Send the coupon below now. 
HOMB RADIO (ComiWBenU) LTD., Dm>I. eW.jJM-MJ London Road. Mttcham, Suiray Cm 1HD 

Plfia wrlh your Wame and AMreit In hhck fap/ta/j 

home RADIO (Componami) ITO. Dopt.'RW 
1U 2K London Road, Mitiham, Suuav CRa JMD 

{R^gn Kfo 
London W9U) 

WHATS NEW? 

ME, semiconductor A 

Vfeachitig kit 

The most MODERN, RAPID, 
ECONOMIC way to master 
space age electronics. | jL 
Starting even from ZERO 
by performing over 

100 EXPERIMENTS 

\uu lerfrn all about the oost up to date electronic circuits: 
how to calculate, repair, and design then, whiLe pursuing 
your favorite hobby. Start^from scratch, or improve your 
present krowicdege. Train and ear money in your spare time 
tarn your pasticie into valuable job opportunatieB. 
Compare our price, you receive the entire courac, "pint labo- 
ratory" and components for LESS than the price of the coi>- 
poncnts alone. 

COIVIPLETE KIT: nofchlng elM to buy* 
vou got ; 

- instruction manual t over 200 pages of detailed Btcp-by 
step instructions -starting froja scratch, cxpiama baste 
law? and physics of Electricity, semiconductor princtples 
and operation electronic circuits : from diodes (including 
Jiac, zencr) transistors, triacs to integrated circuits 
(C-MOS, ope rat tonal ataplifiers) etc... 
- Over 200 Electronic components aerospace technologic 
printed circuit experiment board, phototransistor, triac, 
thyristor I-C.S Transistors (including FET, MOSFEt) LEDS ♦ 
resistors , capacitors, Bpcaker, milliaoeter, potentiotoetcra, 
variable capacitor, etc,,, etc.,, etc.,, 
- meaauring instruments (you assemble youraelf from among 
components furnished in ktt.) 
ELECTRONIC VOLlvElER, LOW FREQUENCY MEASURING AMPLIFIER, 
LOGIC INDICATORS, REGULATED POWER SUPPLY, MTLLIAMMETES. 

nrrnnu: 
- over 100 DIFFERENT EXPERIMENTS : from the most baHic vol- 
tage measureaents to radio tranemitter cireuita and inclu- 
ding HI Fl, Flip flops, Ic applications, triac uac, etc,,, 
etc... etc... 
-j'a-M.r iu«!4-a 
-Bore than 20 conplete fonctional eyBtcne : light BoduZetor, 
high fidelity anplifier, radio control set, radio receiver 
and transnitter, electronic gadgeto and gases and many, many 
more. • Hand tools nof provided. 
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THE 'NUTS & BOLTS' OF THOSE PROJECTS 
TRANSFORMERS 

MINI ... TURE MIIWS Primary 240V 
with two Independant eecondary winding. 
No. Type 
lIOIl4 MT280 CH!V. 0-6V RMS 
2025 MT1SO 0-12V. 0-12V RMS 

MINI ... TURE M ... INS Primary 240V 
No. Secondary 
lIOIll 6V-O-6V lOOmA 
2022 IV-O-9V loomA 
2023 12V-O-12V lOOmA 

.... MP M ... IN. Primary 240V 
No. Secondary Price 
2028 av-O- av 1 amp £2 · .. • 
2027 8V-O- IV 1 amp £2 ... . 
2028 12V-O-12V 1 amp £2 ... . 
2028 15V-G-15V 1 amp £2 '15· 
2030 SOV-CI-3OV 1 amp £~ · CS· 

• T ... ND ... RD MAINS Primary 240V 

Price £, .•• 
£1 · .. • 

P. & P. 46p 
P. &P. 45p 
P. & P. 55p 
P. & P. aap 
P . &P. "p 

Multl.tapped lecondary malna. tran,forme,s avallabl. In 
.. Imp, 1 amp and 2 amp curfent raUng. Secondary tap •• r. 
O-lt-26-33-40-SOV. 

Voltage. available by use of taps. 
4.7.8. 10.14. 15. 17. 18. 25.31. 33. 40. 25-0-25V 

Rallng 
P. &P.88p 
P. &P. 88p 

No. 
2031 
2032 
2033 

t amp 
amp 

2amp 

Price 
£5 '50-
£110-
£I ..... P. & P. £1·10 

AUDIO LEADS 
1275 pin DIN plug 10 4 phono plugllonglh I'Sm £. ·W 

121 5 pin DIN plug 10 S pin DIN loekellenglh I 'Sm •• ·.5· 

121 SIPI;mDIN plug 10 5 pin DIN plug mirror Imago 1~lg~. 

ISO 2 pin DIN plug 10 2 pin DIN loekellength Srn "p' 

131 5 f!~~IN plug 10 3 pin DIN plug I & 4 and 3 & 5 lonti~, 

132 2 pin DIN plug 10 2 pin DIN loekellonglh IOm lip· 

133 5 r~~g~~~ .~I~g to 2 phone plug. connected to plne:l fs~. 

134 5 :I~ 1~~~t~I~3gc~ 2 phono lockets connected to Pin:.!. 

135 5 pin DIN locket to 2 phono pluge connected to pin 3 & 
5 length 23cm "p. 

131 Coiled .tereo headphones exten.lon cord extend. ~t~l,. 

1243 pin DIN plug 10 3 pin DIN plug lenglh 1 ' 5m 7Sp. 

1255 pin DIN plug 10 5 pin DIN plug lenglh I ' Sm 71p' 

113 3 ' 5mm Jack 10 a " mm Jack lenglh I ' Sm 7Ip' 

114 I pin DIN plug 10 "&mm Jack connected I. pin. 3 & 5 
length l ' 5m Up. 

1111 f~~~IN plug 10 a ' 5 Jock connected 10 pin. 1 &4 Ionit. 

G.P. SWITCHING TRANS. 
T01S SIM. TO 2N706/8 

BSY27/28/esA. All u.ablo devlco.. No opon and .hort •. 
ALSO AVAILABLE IN PNP Ilmllar 10 2N2806. BCY 70. 
• for ,." . .. for £t .... for £, .... 5GO far £I. 1 •• for 1It4_ 

Wh.n ord.rlnll plene stat. NPN or PNP 

SIL G.P. DIODES 
100 mW 40 PIV (minI SUII-MIN 

FULLY TESTED 
Ideal for Organ bulldera 

• far "P.'" for lit ' •• 500 for £5. ' •• for £I 

L.E.D.s 
TI'P' • 1 .. Ora., No • Colour 
TIL208 O' I25ln 1501 RED 
TIL211 O·I25ln 1502 GREEN 
TIL213 O' I25ln '503 YELLOW 
FLVI15 0·21n 1&04 RED 
FLV310 0 '21n 1505 GREEN 
FLV410 0 ' 21n 1501 YELLOW 

2nd Grade L.E.D •• 

P,lc. 
"p 
l.p 
ttp 
.Op 
tip 
l.p 

A pack of 10 atandard size. and colou ... which fall to perform 
to their very rlged speclflcatlon, but which ar. Ideal for 
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eJperlment • . 
Onler No. lS07 

P.ck 015 
P.ek 015 

L.E.D. CLIPS 
.'ze 
O' I25ln 
0 '21n 

Drd .. No_ 
1501/0' 115 
1501/0'2 

NUTS AND BOLTS 
BA BOl T5-packl of BA thr.aded cadmium plated .crew. 
aJotted chee.e head . 
Supplied In multlplel 0150 
Type No. Price 
llnOBA 839 £1 ·20 
i ln OBA 840 £"75 
IIn 2BA 842 £0·15 
iln 2BA 843 £0 ·41 
iln 2BA 844 SO· g 
IIn 4BA 845 £0'44 

Typo 
i ln 4BA 
tln4BA 
IIn 6BA 

tin 5BA 
In IBA 

No. 
845 
847 
848 
848 
850 

Price 
£1 '32 
£1 '25 
£0 '40 
£0·21 
£0·25 

BA NUTS-packs 01 cadmium plaled lull null In multiple. 01 
50 

~~~o 
2BA 

No. 
855 
888 

Price I Type 
£1 ,11 4BA 
,£"41 6BA 

No. 
857 
858 

Price 
£0 ·38 
£. ·24 

BA WASHERS-lIal cadmium pl.led plain .Iamped wa.hero 
sup plied In multiple. of 50 
Type No. Price I Type 
OBA 859 £"14 4BA 
2BA 880 £I·tz eBA 

No . 
881 
882 

SOLDER TAG8-holllnned lupplled In mu III pies 0150 
Type No. Price I Type No. Price 
OBA 851 £. .... 4BA 8S3 £. ·22 
2BA 852 £I .. BBA 854 £0 ·22 

CASES 
INSTRUM!NT C .... E •• In two •• cllono vi nI'l caverod 
top and .Idu, aluminium bottom. front and back. 
No. Length Wldlh Height 
155 81n 51ln 21n 
156 llln tin 31n 
157 61n 4fln lfln 
158 61n 51ln 2iln 

Price 
£. ' 40· 
£1 · .. • 
£' ·U· 
£1 · .. • 

... LUMINIUM BOXE • • Mado fram bright all •• folded 
con.tructlon .ach box complete with half Inch ae.p lid 
and ",ews. 
No. Lenoth 
1St IItln 
ISO 41n 
161 41n 
162 Siln 
163 41n 
154 31n 
165 71n 
156 81n 
167 81n 

Wldlh 
21ln 
41n 
2tln 
41n 
2iln 
21n 
Sin 
61n 
41n 

rl1~ght 
1 In 
, In 
1 In 
21n 
IIn 
2iln 
31n 
21n 

BRIDGE RECTIFIERS 
SILICON' amp 
Type 
50V RMS 

looV RMS 
200V RMS 
400V RMS 

• ILlCON 2 amp 
50V RMS 

looV RMS 
200V RMS 
400V RMS 

l000V RMS 

Order No. 
BR1/50 
BR1/100 
BRI/2OO 
BRI/4OO 

BR2/50 
BR2/1oo 
BR2/2OO 
BR2/400 
BR2/1000 

Price 
£1 ,21 
£"22 
£. ·25 
£.·51 

FUSE HOLDERS AND FUSES 
DuerlpUon 
IOmm x &mm chal.l. mounting 
Hln x tin ch ••• 11 mounting 
Uln car Inllne type 
Panel mounting 20mm 
Panel mounting Hln 

QUICK SLDW.mm 
Typ. No. Type No. 
lBOmA 811 lA e15 
2BOmA 812 1'5'" ele 
550mA 813 2A 817 
IOOmA e14 2 ' 5A .. e 
... NTI-.UR ••• mm 

T~A ~ Tl"· ~~ 
250mA 823 2A 521 
500mA 824 1 '8A 821 

... 1I7pHCh 
QUICK BLDW Hln 
Type No. Typo No. 
250mA 631 500mA 1132 

... 1I7p .ach 
Tl"e No. Type No. 

635 2'5A 638 
,·eA 638 3A 83D 
2A 637 ... 1I'PHcll 

Ord .. No_ 
1108 
S07 
1108 
501 
510 

TYPI 
2 ' IA 
a ' 15A 
5A 

Type 
600mA 

lx..p, .... 

Price 
.0'07· 
•• ·tr· 
£I·IS· 
•• ·20 
£ • .• 

No. 
828 
81H1 
830 

No. 
834 

No. 
541 
542 

SWITCHES 
D.scrlptlon No. Price 
DPDT miniature 'lIde 1873 £. ·U· 
DPDT standard .lIde 1874 £1 " 4· 
Toggle .wltch SPST 

li amp 250V a .e. 
Toggle awlteh DPDT 

1175 £I.». 

£"'2' 1 amp 250V a.c. 1975 
Rotary on-off mains Iwltch 1877 £ • . ,.. 
PUlh swltch-Pu.h to make 1878 .O·U' 
Pu.h .wltch-Pulh to break 1878 £0 '''' 

ROCKER SWITCH Colour Na_ Price 
A range of rocker RED 1880 £ •.•• 
switch.. SPST- BLACK 1981 £"21· 
moulded In high Inoula- WHITE 1882 £"21' 
tton. Mat.rlal available BLUE 1883 £0 .•• 
In a chOice of colour • • YELLOW 1l1li4 £1 '21· 
Ideal for Imall app.ratuI LUMINOUS 1885 a·.· 
DHcrlptlan No. Price 
Miniature SPST toggl., 

amp250Va.c. 1858 £ .... 
Miniature SPST toggle, 

£"55· amp250Va.c. lest 
Mlnlalur. DPDT loggl •• 

£"7.· amp 250V a.c. 18&0 
Mlnlalure DPDT loggl •• 

£1 '15· centre off, 2 amp 250V a.c. 1861 
Pu.h button SPST, 2 amp 

1862 £1 ·71' 250V • . c . 
Push bullon SPST. 2 amp 

250V a.c. 
Puoh bullon DPDT. 2 amp 

1863 £011· 

250Va.c. 1884 £0· .. • 

MIOGET W ... FIR.WITCHE. 
Slngle--bank wafer type-Iultabl. for switching at 2.50V •. c. 
100mA or 1.50V d.e. In non-r.actlver load. make-before-break 
contact •• These .wltche. have •• plndle 0' 2&ln die. and 30· 
Indexing. 

Delcrlptlon Order Na_ 
1 pol. 12 way 1865 
2 pole e way 1888 
3 pole • way 1867 
4 pole 3 way 1888 

MICRO .WITCH!. Ord .. Na. 
Plutlc button glv •• limp'. 

on.ofl action 
Rating t. amp ZMV LC. 
Button give. t pole change 

l86t 

ov.radlon 
Rating 11 amp 250V a.c. 1870 

DISPLAYS 
Tl'pe 
BDL707 0 ' 31n Ilngle 
BDL747 0 ' 81n Ilngle 
BDL727 O' Sin dou bl. 

COLD C ... THOOE ITT....,.T 

Order Na_ 
1510 
1511 
lS12 

Price 
£1 '41· 
£1 ·41· 
a · .. • 
£1' 41· 

Prlc. 

£"20 

£825 

Price 
£ . ... 
£'51 ., ... 

,Ide viewing Indicator tub ••• DI.play. 0-1 and decimal point • • 
Wide viewing anoht-operata. from 180V with 11k Cl .... , •• 
anode r •• lltore-<:harlcter height il'5mm pin connection. 
lupplled. 

Order no. 1513 Price £I ... 

VOLTAGE REGULATORS 
Palltlve Regula1ara TOII2I c.e 
MVR7805 av £1 '" MVR78111SV £ .... 
MVR 7812 12V £, ... MVR 7824 24V £, ... 

Negative Regulatora TOZII cu • 
MVR 7805 5V £1 -40 MVR 791115V £. ·4' 
MVR 781212V £' ·4. MVR 712424V •• ·4. 

ORDERING 
PLEASE WORD YOUR ORDERS EXACTLY 
AS PRINTED. NOT FORGETTING TO IN­

CLUDE OUR PART NUMBER. 

VAT 
ADD 12*% TO PRICES MARKED". ADD 8% 
TO OTHERS EXCEPTING THOSE MARKEDt. 

THESE ARE ZERO RATED 

POSTAGE & PACKING 
Add 25p for postage Bnd packing unles. other­
wise shown. Add extra for airmail. Min. order £1. 

Dept. P.W.5, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 

18 BALDOCK STREET, WARE, HERTS. 

Practical Wireless, May 1978 

THE 'NUTS & BOLTS' OF THOSE PROJECTS 

TRANSFORMERS 
MINIATURE MA«*S Prlmsry240V with I urn Indspsndeot •econdaiy wlndlnoa 
No. Tyo# Prlca MT2$0 0-8V. O-CV RMS £I-M# 

2025 MT1MM2V, 0-12V RMS fil W 
MINIATURE MAINS Prlmftfy 240V 
No. Sacondnry Prlc« 2021 6V-0-8V 100mA lip* 2022 «V^-»V 10OmA flOp- 2028 12V-0-12V lOOmA B5p# 

1 AMP MAINS Primary 240V 
No. Secondary Price 2026 «V-0. eV 1 amp Ct-H* P. & P. 4Bp M27 OV-0- 0V1 pmp £1 W P. & P. 45p 2028 12V-0-12V1 nmp £2 Ma P. A P, 55p 
2028 1 5V»0-15V 1 amp £2 75' P. A P. Wp BC30 atJV-O^OV 1 omp M «• P. A P. B6p 
STANDARD MAINS Primary 240V 
Multi-tapped aecondaty malna tranaformara svallabla In 
t arap, 1 amp and 2 amp currant rating. Secondary tnpt aro 0-18-25-33-40-50V- 
Voflaoea available hy use ol taps. 4. 7, 0, 10,14,15. 17, 18. 25.31, 33, 40, 25-0-25V 
No. Rnlinff Pflca 2CQ1 lamp £5-50* P. A P. 06p 2032 1 amp £» W P. A P. 66p 2033 2 amp Ci 40* P.AP.S1-10 

AUDIO LEADS 
(27 B pin DIN plup to 4 phono plug# Ungth l-Bm 41 w 
1M Spin DIN plug IP B pin DIN tochol longlh 1-Bin « OS' 
in Spin DIN plug 10 B pin DIN plug mirror Imogs longth (•Bm £1 «B* 
ISO 2 pin DIN plug lo 2 pin DIN tocliol longlh Bm BIp* 
131 B pin DIN plug (0 3 pin DIN plug 1 £ 4 ond 3 i 5 longth (•Bm Hp" 
132 2 pin DIN plug 10 2 pin DIN tocVot longlh 10m Hp" 
>33 Spin DIN plug to2 phona plugs connected to pin*3 AS length 1-5m T5p* 
134 5 pin OIN plug lo 2 phono »ocV;ats connected to pine 3 A 6 length 23cm 8lp# 

135 fi pin DIN socfcel to 2 phono plugs connected to pin 3 & 5 length 23cm Mp* 
135 Coiled atareo headphoneaextaruloncord erclendslo 7m £171 • 
124 3 pin DIN plug lo 3 pin DIN plug length l-Bm TSp* 
125 B pin DIN plug to S pin DIN plug length l-Bm 7Sp* 
113 a-Bmm Jack to 3-5mm Jack Icnglh 1 -Sm 7Spfc 

114 B pin DIN plug to S'Bmm Jack connacled fa pint SAB length l -Bm t9v* 
115 Spin DIN plug to3-5 Jack connected to plnsl A4 length t-flm I8p* 

G.P. SWITCHING TRANS. 
T018SIM. TO2N705/B 

B3Y27/2B/B5A. AIL uaabla devlcaa. No open and ahorla. 
ALSO AVAILABLE IN PNP similar to 2N2806. BCY 70. n lor Up, «• lo* £1,180 tor £1 tO, 5<l« tor £4. I^MV lor £14, 

Whin ordir/np p/at«t still NPN or PNP 

SfL G.P. DIODES 
BOO mW 40 PIV (rain) SUB-MIN 

FUIXY TESTED 
IdOBl lot Organ buMdoro 

M for bo p. itg tor £1-14, sh (or «s. 1,ogg lor £« 

NUTS AND BOLTS 
• lotted cheese head. 
Supplied In multiple! of 50 
Type No. Price lln OBA 638 £120 4ln OBA 040 £• 75 tin ZBA 642 <•45 lln ZBA 643 £• 45 iln ZBA 844 Hn 4BA 045 £•44 

16BA i ADA 

BA NUTS—peckt of cadmium plated full nuta In multlplaa ol 50 
Type No. Price I Tvdo No. Price OBA 053 M IS 4BA 057 £0 30 2BA B» £• 4| | 6BA 858 £0 24 
BA WASHERS—flat cadmium plated plain atamped waihare • up piled In muJllples of 80 
Type No- Price I Type No. Price OBA B58 £•'14 4aA 881 £0-12 ZBA 860 £P 12 I BBA 862 £0 12 
SOLDER TAGS—hot tinned supplied In multlplee of 60 
Tvoo No. Price | Type No. Price Cf 40 4DA £# » I BBA 

No. Price 853 CO 22 854 £0-22 

CASES 
INSTRUMENT CASES. In two aeotlon* vinyl covered top and aides, aluminium bottom, front and bach. 
No- Langth Width Holflht Price 155 Bin Biln 2ln AIM* 156 1110 Oln 3ln Allt* 
157 Bin 41ln llln £1-25* 168 Bin Sjln «lln AIM* 
ALUMINIUM BOXES. Made from bright all., folded construction each box comp|«(« with half Inch deep lid and acrewa. 

Length Width Height 61ln Zlln liln 4ln 4ln 1tln 4 In Zjln llln Win 4ln liln 4ln 211 n Sin 5ln 21 n 1ii> 7ln Sin Zjln Bin Oln Bin Bin 4ln Zln 

BRIDGE RECTIFIERS 
SILICON 1 amp 
Type 50V RMS 100V RMS 2WV RMS 400V RMS 
SILICON 2 amp 

BOV RMS 100V RMS 200V RMS 4D0V RMS 1000V RMS 

FUSE HOLDERS AND PUSES 
DeecHptlon Order Ho. P 
Wmm x 8mm chaiel a mounting 806 £4 llln k Jin chaiale mounhng 507 tU Hln car Inllna type 808 £i Panel mounting 2dmm 808 <| Panel mounting 1 Jin 510 £1 

SWITCHES 
Deacriptlon No. Price DPDT miniature tilde t83« £1 II* DPDT atandard allde 1974 £8't4* Toggle ewllch SPST 11 Bmp250V o c. 1B7S <• 31" Toggle twitch DPDT f amp 250V O.c, 1870 £6-42* RolBfy on-off mains awltch 1877 C9-S0" Push switch—Pvtb to make 1876 CO-IS* Ruth twitch—Puah to break 1979 <0 14* 
ROCKEft SWITCH Colour No. Price A range of rocker RED 1850 £«-«• •wllcho! SPST— ALACK tflfli CO-26* moulded In high Inauln- WHITE 1882 COM* tlon. Material evallabla BLUE 1083 MM* In a choice of colour!, YELLOW 1984 £0-21* Ideal for tmalt apparatua LUMINOUS 1985 CO 29" 
DetcHplfon No. Price Miniature SPST toggfe, 2 amp 250V b.c. 1858 £0 M* Miniature SPST toggle, 2 amp 2MV b.c. 1639 CO 55* Miniature DPDT toggle, 2 amp 250V b.c. 1860 £•'70* Miniature DPDT toggle. centre off, 2 amp 2B0V e.c. 1861 « «• Puah button SPST, Z flmp 250V b.C. 1862 £0-71* Push button SPST, 2 nmp 250V a.c. 1803 CO 19* Puah button DPDT. 2 amp 250V a,c. 1864 £0 01* 
MIDOCT WAFIR BWITCNE8 
Single-bank wafer type—aullable for twitching at 250V e.g. 100mA or 150V d.c. In non-raBctlver load* mBkB-belore-break contada. Theie awltchet have a aplndle 0 251n din. and 30" Indexing. 
Daacrlptlen QnSar No. Prfc» 1 polo 12 way 1965 2 pole 6 way 1080 £• «• 3 Dole 4 way 1967 £0-40* 4 pole 3 way 1868 £0-41* 
MICRO SWITCHES Order No. Price Pl««tlc button glvea ilmpla an-off action RatfnD 18 amp 254V a.c. 1960 £1-20 Button glvea 1 pole change over action Rating ID amp 150V e.c. 1870 £0 25 

DISPLAYS 
Type Order Ho. Price 
BDL7070-3ln alngfe 1510 £• «0 BOL747g-Bln •ingle 1311 £1 56 BDL727O-SIn double 1812 £1-M 
COLD CATHODE ITT fM7 ST 
aide viewing indlcalor tubes. DlapEiya O-gamf decimal polnti. Wide viewing angle—ope<al0a from 1B0V with 16kO •erioa angda roelatore—charactsr height 10-5mm pin connadlona auppllad. Order no. 1513 Price CO M 

QUICK BLOW Mmm 

L.E.D.S 
Type SUe Order No. Colour Prtcp T 0.208 0 123ln 1501 RED ftp TJL2il 0-mto 1502 GREEN lip 7tL8t3 0 IZSIn 1603 YELLOW 10P FLVI15 0'21n 18<M RED Hp FLVJtO 02ln 1505 GREEN 1»p FLV410 0-2ln 1506 YELLOW ftp 

2nd Grada L.E.D.s 
A pack of 10 atondard Bliat end coloure which fall to oerlarm (o their very rlgad apeclflcBtion, but which ere Ideal lor expetlmenlt. OrtfarNo. 1507 Cl » 

L.E.D. CLIPS 
SUe Order Ne. Price Pack ol 5 0 125 in IBOO/OTfiS Hp Peck ol o 0-2Jn 1500/0-2 lip 

Type No. Type No. 
Jr NO. IflOmA 811 IA 615 BIO 230mA 6(2 1-5A 610 4A 620 530mA 613 2A 617 5A 621 BOOmA 614 2 6A 610 All Bp eech 

ANTI-SUROlZQmm 
Type No. Jr No. Type No. lOOm A 622 625 2 5A 628 250mA 623 2A 626 3-1BA 628 SOOmA 624 1 «A 627 5A 630 All 7p each 
QUICK BLOW iRn 
Type No. Type ^ No, Type No. 290mA 631 500mA 632 800mA 634 AN 7o etch Type No. Type NO. 

Jr No. 1A B33 2 BA 638 641 1 OA 638 3A 630 BA 642 2A 637 All ip each 

VOLTAGE REGULATORS 
Positive Regulators TGZZt CMS 
MVR70OS 5V £1 ft MVR7B12 12V C1 M 
Negative Reoulalors TOZ28 case MVR 7805 6V £1-40 MVR 7812 faV £1-41 

MVR7B1S1SV £1-00 MVR 7624 24V AI M 
MVR 7913 1»V £140 MVR 7024 84V £t-40 

Just i selectJoh from our 
huie stocks! 
SEE OUR 

CATALOGUE 
126 pijct packed with 

valuable Information 

ORDERING 
PLEASE WORD YOUR ORDERS EXACTLY 
AS PRINTED, NOT FORGETTING TO IN- 

CLUDE OUR PART NUMBER. 

ADD 12+% TO PRICES MARKED'. ADD 8% 
TO OTHERS EXCEPTING THOSE MARKED1. 

THESE ARE ZERO RATED 

POSTAGE & PACKING 
Add 2Sp lor postaije and pacMng unleM other- 
wise shown. Add extra for airmail. Mln, order £t • 

: ffj- T.'S 

Dept. P.W.5, P.O. Box 6, Ware, Herts 
COMPONENTS SHOP: 

18 BALDOCK STREET. WARE, HERTS. 
Practical Wireless, May 1978 
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PAKS-PARTS-AUDIO MODULES 
PANEL 
METERS 
4" RANGE 
Size 4j,ll x 3,1-" x li" 
Value No. 
o.5OUA 1302 
t-IOOUA 1303 
o.5OOUA 1304 
DolMA 1305 
Do50V 1306 

1" RANGE 
Size 2i" x 11" x H" 
Value No. 
Do50UA 1307 
DoIOOUA 1308 
Do500UA 1309 
DolMA 1310 
Do50V 1311 

MRlP TYPE 
Size 42 x 42 x 30mm 
Value 
Do50UA 
DolMA 

EDGEWISE 

No. 
1313 
1315 

Siu 3111" x I"''' X 2*1' 
Cut out 21" x I i" 
Value 
DolMA 
o.5OOUA 

No. 
1316 
1317 

MINIATURE 
BALANCE! 
TUNING METER 
Size 23 x 22 x 26mm 
Sensitivity IOOjO/lOOMA 

Price 
"·70 
"·70 
£6·70 
£8 ·40 
£8·40 

Price 
£5,50 
£550 
£5,50 
£5·50 
£550 

Price 
£5,40 

£540 

Price 
£4,05 
£4·05 

No. Price 

1318 "." 

BALANCE! TUNING 
Size 45 x n x 3-4mm 
Sensitivity IOO/O/IOQUA 
No. 
1319 

Price 
£2,00 

MIN. LEVEL METER 
Size 23 x 11 X 26mm 
Sensitivity 200UA 
No. 
1320 

Vu METER 
Size 40 x -40 x 29mm 
Sensitivity 130UA 
No. 
1321 

MINI 
MUL TI·METER 
Size 60 x 24 x 90mm 
Sensitivity 1000 ohms/V 

Price 
£1·95 

Price 
£2,00 

AC VOLTS 0-10, 50, lSO, 1000 
OC VOLTS 0-10. 50, lSO, 1000 
OC CURRENT O-I·IOOmA 
Resistance Q..150K ohms 
No. 
1322 

P&P 

Price 
£7,50 

Postaco and Packinl add 25p unless 
otherwise shown. Add extra (or 

airmail. Minimum order £1. 

Type Price 
ACI26 £0'16 
ACI27 £0'14 
ACI28 £0'11 
ACI28K £0'26 
ACI32 £0'15 
ACI34 £0'15 
AC137 £0,15 
ACI41 £0'18 
ACI41K £O'JO 
ACI42 £0 . " 
ACI76 £0'11 
ACI76K £0'26 
ACI78 £0'15 
ACI79 £0'15 
ACI80 £0'10 
ACIBOK £O.JO 
ACISI £0'10 
ACI81K £O.JO 
ACIB7 £0'16 
ACI87K £0.]6 
ACI88 £0'16 
ACI88K £0.]6 
AOI40 £060 
AOl42 £0'85 
AOl43 £075 
AOl49 £0'60 
AOl61 £0.]6 
AOl62 £0'16 
AOl61{ 

162MP £0 -75 
AFII4 £0,10 
AFI15 £0,10 
AFII6 £0,10 
AFI17 £0·10 
AFI18 £040 
AFI24 £0·]0 
AFllS £O·JO 
AFI26 £0 ]0_ 
AFI27 £0 -]1 
AFI39 £0 · )5 
AFI80 £0,58 
AFI81 £0·58 
AFI86 £0·58 
AF239 £0 , ]8 
ALI02 £095 
ALI03 £0·95 
AUI04 £1,00 
AUIIO £1'00 
AUI13 £1,00 
BCI07A £008 
BCI07B £0 ' 08 
BCI07C £0 ' 08 
BCIOSA £008 
BCI08B £0 -08 
BCIOBC £008 
BCI09B £0'08 

Type Price 
7400 o 14 
7401 0·14 
7402 0 · " 
7403 0 ' " 
7404 0'" 
7405 0·15 
7406 0·30 
7407 O·JO 
7408 o 15 

Type Price 
C04000 £0·" 
C04001 £0'18 
C04002 £0·18 
C04006 £0·98 
C04007 £0,18 
C0400S £0·98 
C04009 £0'58 
C04010 £058 
C04011 £0·10 

Type Price 
CAlOl1 '£1'05 
CA3014 '£1 ·70 
CA30lS ·£0,75 
CA3020 ·£1·70 
CA3028 '£1,01 
CA303S ." ·70 
CA3036 .£1.]5 
CA3024 ." 50 
CA3043 .£1 85 
CA3046 '£0'80 
CA3052 '£1 ·60 
CA3054 '£1.]5 
CA3075 '£1,50 
CA3081 *£1'50 
CA30S9 '£2 10 
CA3090 '£4·15 
CA3123 *£1'90 
CA3130 '£0 9] 
CA3140 '£0 90 
LM301 *£0']9 
LM304 £160 
LM308 ·£1·40 
LM309K £1'50 
LM320·Sv £I -50 

Practical Wireless, May 1978 

TRANSISTORS 
BRANO NEW-FULLY GUARANTEEO 

Type Price Type Price Type Price Type Price Type Price 
BCI09C £0'08 BC550 '£0'14 BFY52 £0·16 TIP3055 £0-50 2N3708A 
BCI47 ·£0'08 BC556 ·£0'14 BIPI9 £0 ,38 TIS43 £O ·ll '£0'07 
BCI48 ·£0'08 BC5S7 '£0 '13 BIPlO £038 TIS90 ·£0 11 2N3709 ·£0'07 
BC 149 ·£0'08 BCS5S ·£0'11 BIPI9/ UT46 £010 2N3710 ·£0'07 
BCI57 '£0,11 BC559 ·£0'14 20MP £0,80 ZTXI07 ·£0·10 2N3711 "'£0-07 
BCI58 ·£0,11 BOilS £0'50 BRY39 £0 ,45 ZTXI08 '£0 ' 10 IN3819 £0'10 
BCI59 .£0 11 BOl16 £0'80 BUI05 £I ·40 ZTXI09 O£O ' 10 2N3B20 £O·lS 
BCI67 ·£0,'1 BOl21 £0-65 BU I 05/02 £I'" ZTX300 ·£0'11 2N3821 £0,60 
BCI68 ·£0'11 BOl23 £0'65 BU204 £1'70 ZTX500 .£0 ·14 2N3823 £0·40 
BCI69 ·£0 , 11 BOl24 £0'70 BU205 £1'70 2NI613 £0 ·10 2N40SB '£0 · 11 
BCI69C ·£0,12 BOI3I £O·lS BU208 £2'40 2N 1711 £0 ·10 2N40S9 ·£0·14 
BCI70 ·£0·10 80132 £0'38 BU208/02 £2 15 INISB9 £045 2N4060 .£0 14 
BCI71 ·£0 ' 10 B0131/ EI222 £O·J8 2NI890 £0'45 2N4061 ·£0 · 11 
BCI72 ·£0'10 132MP £0'80 MJE29SS £0 . 88 2NIB93 £O ' JO 2N4062 ·£0 · 11 
BCI73 ·£0'11 BOI33 £0'40 MJE30SS £0. 60 2N2147 £0'75 2N4284 ·£0 ' 18 
BCI77 £0'16 BOl35 £0'38 MJE3440 £0'45 2N2148 £0 ' 70 2N4285 .£0 . " 
BCI7S £0'16 BOl36 £0 .)5 MPSII3 £0'45 2N2160 £I 00 2N4286 .£0 . " 
BCI79 £0'16 BOl37 £0.)5 MPFI02 £O .J; 2N2192 £O ' ]S 2N4287 .£0." 
BCI80 £0'15 BOl38 £0 ' 40 MPFI04 £O ·J9 2N2193 £O ·J8 2N4288 ·'0·18 
BCI81 *£0'15 BOl39 £0 .]6 MPFIOS £039 2N2194 £0 ' 11 2N4289 ·£0'18 
BCI82L '£0'10 BOl4O £0 .]6 MP5AOS ·£0,10 2Nlll7 £Oll 2N4190 ·£0'18 
BCI83 o£O'IO BOI39/ MPSA06 O£O.1O 2Nlll8 £0·11 2N4191 *£0'18 
BCI83L ·£0'10 140MP £0'80 MPSA5S .£0 10 2Nlll8A £0·10 2N4292 ·£0'18 
BCI84 ·£0'10 BOl55 £0'80 MPSA56 ·£0,10 2Nlll9 £0·10 2N4293 '£0'18 
BCI84L *£0'10 BOl7S £0 '60 OCll £1,50 1Nlll9A £0·14 2N429 I ·£0'55 
BC107 .£0 ." BOl76 £0 '60 OC23 £1,50 1N2904 £0 · 18 2N4923 ·£0'65 
BC208 .£0 " BOI77 £0'68 004 £1 ·40 lN2904A £0·11 2N5135 *£0'10 
BC209 .£0 11 BOl78 £0'68 OClS £0'60 2N2905 £0 . 18 1N5136 ·£0 -10 
BCll2 ·£0'11 BOl79 £0 ,75 OC26 £0,60 2N290SA £0·10 2N5138 ·£0 ' 10 
BOl2L .£0." B0201{ OC28 £0'90 lN2906 £0 16 2NSI94 £0'56 
BC213 '£0'" 202MP £1'70 Oe29 £1'00 2N2906A £0·" 2N5245 ·£0,18 
BC213L ·£0'11 B0203 £0'80 OC3S £0'90 2N2907 £0 ·10 2N5294 £O·J4 
BC214 '£0'11 B0204 £0 ·80 OC]6 £0 ·90 2N2907 A £0 · II 2N5296 £0.]5 
BC214L '£0·11 B0203/ OC70 £0 · 15 2N2926G·£0·09 2N5457 £0.]1 
BC237 ·£0,16 204MP £1'70 OC71 £0'15 2N2926Y'£O , 08 2N4358 £0.]1 
BC238 ·£0·16 BOnO £0'80 TIC+! , ·£0·19 2N29260·£O '08 2N5459 £0 ]5 
BClSl ·£0'15 BOX77 £0,90 TIC45 ·£0·19 2N2926R·£O '08 2N55S1 ·£0']0 
BClSlA '£0,16 B0457 £0 ·37 TIPl9A £0·40 2N2926B·£O '08 2N6027 £0 · ]1 
BC301 £O.JO BF458 £0 ·37 TIPl9B £0·51 2N30S3 £0 ·16 2N6121 £0 70 
BC302 £018 BF459 £0,38 TIPl9C £0·50 2N3054 £0·40 2N6122 £0·70 
BC303 £0·]1 BF594 .£0." TIP30A £0 ·50 2N3055 £0,40 40311 £0 ]6 
BC304 £O·JS BF596 ·£0,17 TIP30B £0·60 2N3414 '£0 ·16 40313 £0·" 
BC327 ·£0·16 BFR39 £0 ,"" TIP30C £0·60 lN341S '£0,16 40316 £0 · 38 
BC328 '£0'" BFR40 *£0'15 TIP31A £0,54 2N3416 o£O·19 40317 £0 ]6 
BC337 '£0 15 BFR79 '£0 ·18 TIP31B £0·66 2N3417 ·£0 ·19 40326 £0 . ]6 
BC33S '£0·15 BFRSO ·'0-18 TIP31C £0·68 2N3614 £1 ·00 40327 £0·45 
BC440 £0 ]0 BFX29 £O'll TIP32A £0·64 2N361S £1,05 40346 £041 
BC+! I £0,)0 BFX30 £0'30 TIP32B £0·76 2N3&!6 £1 ,05 40347 £0 ·55 
BC460 £0 18 BFX84 £O 'll TIP32C £0·80 2N3646 ·£0 ·09 40348 £0·70 
BC461 (0'J8 BFXBS £0 ·14 TIP41A £0 ·66 2N3702 '£0·08 40360 £0-]8 
BC477 £0·10 BFX86 £0'15 TIP41B £0 '70 2N370J *'0 '08 40361 £0 18 
BC47B £0 ' " BFXB7 £0·22 TIP41C £080 2N3704 .£0 ·07 40362 £0 lS 
BC479 £0 ,10 BFX88 £O'll TIP42A £072 2N3705 .£0 ' 07 40406 £040 
BC547 o£O 11 BFX90 ·£0 '55 TIP42B £0·78 2N3706 '£0 ' 08 40407 £0 -18 
BC54S '£0'11 BFYSO £0,16 TIP42C £0 '95 2N3707 ·£0-08 4040S £0 ' 48 
BC549 ·£0·11 BFY51 £0 '16 TIPl9S5 £0'65 2N370B '£0,07 40409 £0.]1 

74 SERIES TTL IC'S 
BI.PAK STILL LOWEST IN PRICE. 

FULL SPECIFICATION GUARANTEEO ALL FAMOUS MANUFACTURERS 
Type Price 
7409 0'" 
7410 0·14 
7411 o·p 
7412 O·ll 
7413 0·17 
7414 0·58 
7416 028 
7417 0·28 
7440 0·" 

Type Prica 
C04012 £010 
C04013 £0,51 
C04015 £0·98 
C04016 £0,50 
C04017 £0·98 
C040IB £1·00 
C04019 £0'55 
C04020 £.1 - 10 
C04021 £0·98 

Type Price 
LM320-12v 

£1,50 
LM320·15v 

£1·50 
LM320·24v 

£1,50 
LM380-14p 

*£0 ' 85 
LM381 '£1 55 
LM3900N 

·£0'65 
MCI303L 

'£1 .... 
MCI304P 

.£1 90 
MCI310P 

'£0'" 
MCI312PQ 

'£1·90 
MCI330P 

*£1'10 

Type Price Type Price 
7+!1 0·64 7482 0·85 
7+12 0·64 7483 0 '" 
7+15 0 ·90 7484 0·98 
7446 0·90 7485 1·10 
7+17 0·78 7486 O·JO 
7448 0·80 7489 1·90 
7475 0· ... 7490 0-41 
74BO 0·50 7491 0·75 
7481 0·" 7492 0·45 

CMOS IC'S 
Type Price Type Price 
C04022 £0·90 C0403 I £2·10 
C04023 £0 10 C0403S £I·JO 
C04024 £O'SO C04037 £0 -95 
C040lS. £0·10 C04040 £095 
C04026 £1'70 C04041 £0,81 
C04027 £0'60 C04042 £081 
C0402B £0·98 C04043 £0 -98 
C04029 £I'" C04044 £0 -94 
C04030 £0'55 C0404S £1·40 

LINEAR IC'S 
Type Price 
MCI352P 

*£1 ·40 
MCI456G 

.£1 '40 
MCI466L 

·£4 ' 50 
MCI469R £2'95 
MCI496G 

·£0,98 
NE536 ·£3 -50 
NE515A ·£1 ' 50 
NE540 *£1 ' 50 
NE550 £0,95 
NE5S5 £O'll 
NE556 £0·82 
NE561 0£J'95 
NE562B .£1·95 
NE565A ·£1,75 
NE566 ·£1 '50 
NE567 ·£1'80 
UA702C ·£0 '46 

Type Price 
72709 '£0·46 
709P '£0·15 
UA710C *£0 40 
72710 '£0·10 
UA7I1C'£O ]1 
72711 .£0-]1 
UA723C £0 ·45 
72723 £0,45 
UA741C ·£0-14 
72741 ·£0 -14 
741P '£0 10 
UA747C'£O 70 
72747 '£0·79 
UA748 ·£0·15 

Type Price 
7493 0 '40 
7494 0 ·88 
7495 0·75 
7496 o SO 
74100 1·00 
74110 0·80 
74118 0 ·90 
74119 1'85 
74121 0·10 

Type Price 
C04046 £I'JO 
C04047 £1'10 
C04049 £0'55 
C040S0 £0'55 
C04054 £1'10 
C040S5 £1'40 
C04056 £1,35 
C04069 £0'40 
C04070 £0·40 

Type Price 
72748 '£0']5 
748P '£0 15 
SN76013N 

.£1 '75 
SN76023N 

.£1 -75 
SN76110·£I ·50 
SN761IS'£I'9O 
SN76660 

·£0 75 
SL414A ·£1·95 
TAASSOB £0 ,15 
TAA62 I A 

Type Price 
74122 0·50 
74123 0·70 
74141 0·80 
74154 1·30 
74180 1·10 
74181 1·00 
74190 1 '50 
7419S 1·00 
74199 I·" 

Type Price 
C0407 I £O·U 
C04072 £O'U 
C040BI £0·10 
C04082 £O'U 
C04SI0 £I · ]0 
C045 I I £I ·60 
C04516 £1-40 
C04S18 £1,15 
C04520 £I·lS 

Type Price 
TAA661A 

.£1 65 
TAOIOO ·£1,10 
TBA540Q 

'£2 10 
TBA64IB 

'£2·15 
TBASOO ·£0-80 
TBAS I 05·£1 ·05 
TBA820 .£0·80 
TBA920Q 

*U 40 
TCA270S 

.£2 

NEWNES 
TECHNICAL 

BOOKS 
No. 229 Beginners 

Guide to 
Electronics 

Price £l-Ut 

No. 230 Becinners 
Guide to 

Television 
Price Q -l5t 

No. 231 Becinners 
Guide to 

Transistors 
Price a-1St 

No. 233 Belinners 
Guide to 

Radio 
Price a-Ut 

No. 234 Beginners 
Guide to 

Colour Television 
Price £l·1St 

No. 235 Electronic 
Diagrams 

Price £1 ·Sot 

No. 236 Electronic 
Components 
Price £1 -oat 

No. 237 Printed 
Circuit Assembly 

Price (I oat 

No. 238 Transistor 
Pocket Book 
Price £l -tot 

No. 225 110 Thyristor 
Proiects Using 
SCRs & Triacs 
Price Q·SOt 

No 227 110 COS/M05 
Digital le Projects 

For the Home 
Constructor 
Price a-lSt 

No. 226 110 Operational 
Amplifier- Projects 

for the Home Constructor 
Price a'SOt 

No. 141 Electronics 
Pocket Book 
Price (] -75t 

No. 239 )0 Photoelectric 
Circuiu Bc Systems 

Price £I '80t 

Just a selection from our 
huge stocks! 

SEE OUR 
NEW CATALOGUE 

126 pages packed with 
valuable information 

ORDER NOW 

MCI350 ·,,·10 
MCI351P 

'£1,10 

72702 ·£0·46 
UA703A *£0'15 
UA709C ·£0·15 

Dept, P. W.5# P.O.# Box 6# Ware, Herts 
SHOP 18 BALDOCK STREET, WARE, HERTS 

AT: OPEN 9 to 5.30 Mon./Sat. 
17 

PAKS—PARTS—AUD/O MODULES 

PANEL 

METERS 

4' RANGE 

TRANSISTORS 

Sire -M" x 3* x 1} 
PriCft 

£6 70 
16-70 
£6 70 

40 
£0-40 

Value 
O-SOUA 
0-I00UA 
0-500UA 
0-1 MA 
O-MV 

2" RANGE 
Sil« ar X J?" X u 

PriC4 
£3-50 
£5 SO 
O 50 
£3-30 
£5 50 

Value 
0-MUA 
O-IOOUA 
0-50QUA 
O-IMA 
O-50V 

MR2P TYPE 
Size 42 x <2 v 30^m 
Value No. 
0-50 L? A 1313 
B-IMA '315 

Prjce 
£5-40 
£5 40 

EDGEWISE 
SfceJr X If x 2f 
Cut out If x If 
Value No. 
O-IMA '316 
0-500 Lf A 1317 

MINIATURE 
BALANCE/ 
TUNING METER 
Size 23 X 21 X 16mm 
SensltivJcy 100/0/1WHA 
No. Price 
1115 £195 

BALANCE / TUNING 
Size x 22 x 32mm 
S.psKvIcy ICO/O/tOOUA 
No. Pfitc 
1319 <2<MJ 

MIN. LEVEL METER 
Stxa 23 * 21 x 16mm 
Sensltivicy 200UA 
No Price 

MINI 
MULTI-METER 
Size 6t> x 24 x 90 mm 
Sensitivity lOOOohnWV 
AC VOLTS O-tO, 50. ISO. 1000 
OC VOLTS 0-J0, 50. 250. 1000 
DC CURRENT 0-M00mA 
Resiiunce 0-I50K ohms 
No, Price 
'312 17-50 

P&P 

Potufe ind Psckms add 25p uelen 
othpr*vi*o chowo. Add extra for 
airmail. Kinimpm order £1. 

Type 
AC<16 
AC 117 AC120 
ACIlflK ACI32 
AC114 AC137 
ACi4l 
ACl4fK AC'42 
AC 176 
ACI76K AC|7a 
AC'79 AC 180 
ACIBOK ACIBI 
ACieiK : AC 187 
ACIB7K AC 183 
ACIB8K 
ADI40 ADf42 
AD 143 
AO 149 AD16I 
ad:62 AOi6i; 

IfilNP API 14 
ARMS 
API 16 API 17 
API IS • A1-124 
AFI25 AFI26 API 27 
API 39 
AFI0O AFIBI 
APIfiS AF239 
ALICr2 ALI03 ALM04 
AUIIO - 
AO 113 
9CJ07A BCIOTS BCI07C . 
8C109A BC'OSS . 
BCIOBC : 8C109a 

BRAND NEW — 
Price Type Pr 

: £0 08 BC550 '£<}■ ■£0-08 »C556 *£0- 
•tO-CS BCS57 "M- *£0-08 ecssa •««- •£0-12 BC5S9 '£0- 
•£0 12 BDII5 £0- •£0 II SDIt6 £0- 
•£0-11 BDllI £0 •£0-IJ BO 113 £0- •£0 11 BDI24 £0- 

; •£0-12 BDI3i £0- ■£0 -10 BP 132 £0- 
•£0 10 BDIJI/ •£0-10 132MP £0 •£0*|1 30133 £0- 
£0-16 BDI35 £0- 
£0-16 BD136 £0 £0-16 30137 £0- £0-25 BDI38 £0- ■£0-25 BDI39 £0 

•£0-|0 BDI40 £0 
•£0 10 BDIW •£0-10 I40MP £0- •£0-|0 BDI55 <0- 
•£010 3DI75 £0 

•£0 12 60178 £0 
•£011 BD179 £0 •£0 II BD20I / 
• £0-11 102MP C| •£0-ti BD203 £0 
•£0-12 8D204 £0 
•£0-12 SD103; •£0-16 204HP £| 
• £0 16 8DY20 <0 •£0 IS BDX77 £0 , -£0-16 BD457 £0 
£0-M BF458 £0 £0 28 BF459 £0 £0-22 BFS94 "£0 
£0-2fl BF596 *£0 •£0-'6 BfR39 £0 

•£0-15 aFR40 *£0 
•£6 II 0FR79 "£0 •£0 15 BFRBO *£0 

£0 30 BFX29 £0 £0-10 BFX30 £0 £0 38 BFX64 £0 
<0-30 8FX85 £0 
£0*20 BFX86 £0 £0 19 BF*97 £0 
<0 20 BFX88 £0 

•£0 12 BFX90 '£0 •£0-|2 BFYSO £0 
•£0 12 BFY5' £9 

-FULLY GUARANTEED 
rtc« Type Price Type Price 
>-U SFY52 £0 -16 TIP305S £0 50 1-14 SIP 19 £0-38 TIS43 £0 12 1-13 8IP20 £0 38 T1S90 "£0 18 
I-12 BIPI9/ UT46 £0 20 I 14 2QMP £0 -80 ZTX107 •£0-10 
>-50 BRY39 £0 45 ZTXlC8-£0 10 180 BUI OS £' 40 ZTXIC9 •£0-10 
> 63 BU105/02 £1 -95 ZTX300 '£012 >-65 BU204 £1-70 ZTXSOO •£0- H 
> 70 6U205 £1 70 IN 1613 £0 20 1-35 BU108 £2-40 1NI7M £0 10 1-30 8U208/01 £2 25 2NI089 £0 45 

Elm £0-38 2N1890 £0-45 
I 80 Mi£2955 £0 88 2N1893 £0-30 >•40 MJE3055 £0 60 2N2I47 £0 75 
I • 38 MJE3440 £0 45 2N2148 <0 70 > 35 KP8II3 £0-45 2N2I60 £1 00 
I-J5 MPFJOl £0 15 2N2i92 £0 30 1-40 MPF>04 £0 39 2N2J93 £0 ll 
I 36 MPEJ05 £0 39 2N1194 £0 18 I J6 MPSA05 •£0-20 2N22I7 £0-22 MPSA06 •£0 -20 iNHie £0 12 
1-80 MPSA55 '£0 10 2N22I0A £0-20 1-80 MPSA56 •<0 Z0 2N22I9 £0-10 
160 OC22 £1-50 2N22igA £0-24 I 60 OC23 £1-50 2N2904 £0 18 
1-68 OC24 £1-40 2N2904A £0 -H 1-68 OC1S £0-60 2N1905 £0 18 I 75 OC26 £0-60 2N2905A £0 -10 

OC1B £0-90 2N2906 £0 16 
1-70 OC29 £1 00 2N2906A £0-19 
1-80 OC35 £0-90 1N1907 £0 20 
I 80 OC36 £0 90 2N2907A £0 12 OC70 £0 15 2 N2926G • £0' 09 
1-70 OC7I £0 -15 2N2916Y»£0 00 I SO 7IC44 . •£0-29 2N29260*£0 00 1-90 TIC4S 'iO -29 2N2926R*£0 OS 
I 37 TIP19A £0-40 INiyifiB'W OS 
I 37 TIP29B £0-51 2N30S3 £0 16 l lfl TIP29C £0 50 2N3054 £0 40 
1-15 TIP30A £0 SO 2N30SS £0 40 >-17 TIP30B £0-60 2N3414 •£0-16 ( 24 TIP30C £0-60 2N34IS -£0-16 
>-15 TIP3IA £0-54 2N34I6 •£0-19 > 20 TIPIIB £0-66 2N34I7 *£0 29 
(-28 TIP3IC £0 68 2N36I4 £1 00 >-22 TIP32A £0-64 2N36i5 £105 
>-30 TIP318 £0 76 2NJ6I6 £1-05 
>12 TIP32C £0-80 2N3646 *£0 09 
> 24 TIP41A « 66 2N3702 •£0'M >13 TlP4t8 £0 70 2N3703 •« 08 
>12 TIP4IC £0 80 IN 1704 *£0 «7 >-21 TJP42A £0 72 2N3705 *£0 07 
I 55 TIP42B £0 -70 2N3706 •« 08 
>•16 TIP42C £0 95 2N3707 •£0-08 

Type Price IN 3700 A ■£0-07 
2N3709 •£0-07 2N3710 "£0 07 3N371I "£0 07 
2N30I9 £0-20 
2N3820 £0-35 2N392I £0 60 
IN 3 821 £0 40 lN40Se "CO 12 
1N4059 •£0-14 
2N4O60 '£0 14 2N406I *£0 12 
2N4062 "£0 (2 2N41B4 -£0 IB 
2N42B5 *£0 IB 
2N4iefi "£0 IB 2N4187 "£0-18 
2N4200 •iO f* 1N4289 •£0-'e 
2N4290 '£0-IB 
2N429I "£0 18 2N4292 •£O->0 2N 4293 "£0-18 
2N429I •£0-55 2N4923 'iO ti 
2N5135 *£0 10 2N5136 *£0 10 
1N5I38 *<0 10 2N5194 £0-56 2NS245 •£0-18 2NS294 £0*34 
2N5296 CO-35 2NS457 £0-32 1N435B £0 31 
2NS459 £0 35 
2N555I 'CO JO 2N6027 £0 31 
2N6m £0 70 2N6I22 £0-70 

-I6ITIP1955 <0 6511N3709 *£0 071 

74 SERIES TTL ICS 
SI-PAK STILL LOWEST IN 

FULL SPECIFICATION GUARANTEED ALL 
Type Price Type Price Type 7409 0-15 7441 0-64 7491 
7410 0-14 7442 0-64 7483 7411 0 23 744S 0 90 74*4 
7412 0 13 7446 0 -90 7485 7413 0-27 7447 0-78 7486 
7414 0 -SB 7448 0-80 7489 7416 0 28 7475 0 48 7490 7417 0-29 7480 0-50 7491 
7440 0-19 7481 0 95 7492 

PRICE. FAMOUS MANUFACTURERS 
Type Price Type Price Type 
7400 0 14 7409 0-15 7441 
7401 0-14 7410 0-14 7442 
7402 0 IS 7411 0 23 7445 
7403 0 15 7412 0 13 7446 
7404 015 7413 0 27 7447 
7405 015 7414 C-SB 7448 
7406 O-30 7416 0 28 7475 
7407 O-30 7417 0-29 7480 
7408 0 ts 7440 019 7481 

Price Type 
0-85 7493 0 95 7494 0-98 7495 
1 -20 7496 0-30 74100 2-90 74110 
0-41 74118 0-75 74119 
0 45 74121 

Price Type 0 40 74(22 
0 M 74r23 0-75 74141 
0 80 74(54 1 00 74180 o-so 74rei 
0 90}74190 1 -85174198 0-30174199 

1320 £| 95 

Vu METER 
Size 40 x 40 x 19mm 
Semltivity I30UA 
No. Price 
1321 £2 00 

CMOS ICS 

LM308 •£! '40 MC 
LMWX <1-50 MC LM320-5v£l 50 

NEWNES 
TECHNICAL 

BOOKS 
/ 

No. 229 Beginner* 
Guide Co 

EEenronics 
Price £215; 

No, 230 Begtnnerc 
Guide to 
Telavuion 

Price £2 25; 

No. 231 Beginner* 
Guide to 

Transition 
Price £2 25t 

No. 233 Beginner* 
Guide to 
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The British Connection 

E
LSEWHERE in this issue there appears a letter from a reader, 
prompted by a news item on electrical safety which was published 
in our March 1978 issue. Whilst I do not feel that PW is really the 

place to conduct a campaign for a "simple, safe plug", as he suggests, 
perhaps a few comments would not be out of place. 

There are already on the market at least two makes of 13A plugs 
designed in such a way as to allow the live, neutral and earth cores of 
the lead being attached to be cut and stripped to the same length. 
These plugs are made by Crabtree and MK Electric. The latter's also 
incorporates a "press-in" cord grip, whose only disadvantage seems 
to be that fairly strong fingers are required if a heavy-gauge lead is to 
be fitted. 
When the 13A plug was originally introduced, there were four 
standard fuse ratings-2, 5, 10 and 13 amps. A few years ago, the 
range was reduced to just two, of 3 and 13 amps, partly with the 
intention of trying to overcome the problem of over-fusing of small 
appliances. It was hoped that, by cutting the stock-holding required, 
electrical retailers might be persuaded to offer their customers the 
choice of plugs fitted with the appropriately rated fuse. 

There has been limited success in achieving this aim. Some small 
electrical shops will ask a customer at the time of purchase, what 
sort of appliance the plug is intended for, and ensure that the correct 
fuse Is fitted. At least one large chain of self-service stores offers a 
choice of 13A plugs fitted with 3 amp or 13 amp fuses, identified by an 
attached label. 

Unfortunately, not everyone is sufficiently aware of the purpose of 
fuses to be able to make the correct selection. In a recent discussion 
on this very subject, the opinion was expressed by a very intelligent 
young lady: "When In doubt, fit the larger fuse. It would be safer 
because there would be less risk of it blowing". Clearly, more effort is 
needed to educate the public in this important aspect of electrical 
safety. In at least some of our schools, young people are, thankfully, 
now being taught about such things. Reaching the adult population is 
more of a problem. 

InCidentally, before I am accused of being a male chauvinist, let me 
say that, in my experience, ignorance of the rudimentary principles of 
electrical safety (or any other sort of safety, for that matter) is very 
definitely not confined to the female of our species! 

While on the subject of electrical safety in general, and 13A plugs in 
particular, another comment seems appropriate. Why is it that, when 
all such plugs are designed and type-tested to comply with British 
Standard Specification 1363, so many of them are incapable of 
carrying a full 13 amp load without overheating of the live connection? 
The heating causes corrosion of the end-caps of the fuse-link, and of 
Its retaining clips, and the effects are usually cumulative. In one such 
case of my experience, sufficient heat was conducted to the mating 
socket to cause the polythene insulation to melt and peel away from 
the live conductor of the incoming supply cable over the first 
centimetre or so from the socket terminal. There are very few makes of 
13A plug which I would use to feed a 3 kilowatt heater. 

Geoffrey C. Arnold 

PLEASE NOTE 

We do not operate a Technical Query Service except on matters concerning 
constructional articles published In PW. We do not supply service sheets or 
Information on commercial radios, TV's or electronic equipment. 
All queries must be accompanied by a stamped self-addressed envelope 
otherwise a reply cannot be guaranteed. 
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ELSEWHERE in this issue there appears a fetter from a reader, 
prompted by a news item on electrical safety which was published 
in our March 1978 issue. Whilst I do not feel that PW is really the 

place to conduct a campaign for a "simple, safe plug", as he suggests, 
perhaps a few comments would not be out of place. 

There are already on the market at least two makes of 13A plugs 
designed in such a way as to allow the live, neutral and earth cores of 
the lead being attached to be cut and stripped to the same length. 
These plugs are made by Crabtree and MK Electric. The latter's also 
incorporates a "press-in" cord grip, whose oniy disadvantage seems 
to be that fairly strong fingers are required if a heavy-gauge lead is to 
be fitted. 
When the 13A plug was originally introduced, there were tour 
standard fuse ratings—2, 5,10 and 13 amps. A few years ago, the 
range was reduced to just two, of 3 and 13 amps, partly with the 
Intention of trying to overcome the problem of over-fusing of small 
appliances. If was hoped that, by cutting the stock-holding required, 
electrical retailers might be persuaded to offer their customers the 
choice of plugs fitted with the appropriately rated fuse. 

There has been limited success in achieving this aim. Some small 
electrical shops will ask a customer at the time of purchase, what 
sort of appliance the plug Is intended for, and ensure that the correct 
fuse is fitted. At least one large chain of self-service stores offers a 
choice of 13A plugs fitted with 3 amp or 13 amp fuses, identified by an 
attached label. 

Unfortunately, not everyone is sufficiently aware of the purpose of 
fuses to be able to make the correct selection. In a recent discussion 
on this very subject, the opinion was expressed by a very intelligent 
young lady: "When In doubt, fit the larger fuse. It would be safer 
because there would be less risk of it blowing". Clearly, more effort Is 
needed to educate the public in this important aspect of electrical 
safety. In at least some of our schools, young people are, thankfully, 
now being taught about such things. Reaching the adult population is 
more of a problem. 

Incidentally, before I am accused of being a male chauvinist, let me 
say that, in my experience, ignorance of the rudimentary principles of 
electrical safety (or any other sort of safety, for that matter) is very 
definitely not confined to the female of our species! 

While on the subject of electrical safety in general, and 13A plugs In 
particular, another comment seems appropriate. Why is it that, when 
all such plugs are designed and type-tested to comply with British 
Standard Specification 1363, so many of them are incapable of 
carrying a full 13 amp load without overheating of the live connection? 
The heating causes corrosion of the end-caps of the fuse-link, and of 
its retaining clips, and the effects are usually cumulative. In one such 
case of my experience, sufficient heat was conducted to the mating 
socket to cause the polythene insulation to melt and peel away from 
the live conductor of the incoming supply cable over the first 
centimetre or so from the socket terminal. There are very few makes of 
13A plug which I would use to feed a 3 kilowatt heater. 

Geoffrey C. Arnold 

PLEASE NOTE 

We do not ope rate a Technical Query Service except on matters concerninQ 
constructional articles published In PW. We do not supply service sheets or 
Information on commercial radios, TV's or electronic equipment. 
All queries must be accompanied by a stamped eelf-eddressed envelope 
otherwise a reply cannot be guaranteed. 
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New calalogue 
The Winter 1978 Heathkit catalogue 
lists several new products of interest 
to the electronics enthusiast, including 
a range of low-cost, high-performance 
test equipment. The catalogue is avail­
able, free of charge, from Heath 
(Gloucester) Ltd., Gloucester GL2 6EE. 

Deal' old pals 

f-'t 
Ill' ~"t."7~~.' 

Television and radio as "Good Com­
panions" provide the theme of the 
introduction to the sixteenth edition 
of the Independent Broadcasting 
Authority's annual handbook "Tele­
vision & Radio 1978", published on 
20th January, 1978. 

The handbook is a comprehensive 
and detailed guide to the workings of 
Independent Television and Indepen­
dent Local Radio, describing the work 
of the Authority and the programme 
companies. Available from news­
agents and booksellers. 

"Television & Radio 1978",224 pages, 
228mm x 194mm, over 300 illustrations 
(many in colour), Price £1'85. 

Mobile Rally 
We are informed that the "Welsh 
Amateur Mobile Rally" will be held on 
Sunday, 21st May, 1978, at the Barry 
Rugby Football Club, Myneth Duffan, 
Barry, South Glamorgan. 

Entrance is free and the organisers 
are hoping for a much larger rally this 
year. Fu rther details from: 

Simon L/oyd Hughes GW8NUN, 1 Min 
y Mor, Barry, South Glamorgan, CF6 
8QC. 

Practical Wireless, May 1978 

Keep il going 
The Society of Electronic and Radio 
Technicians have organised a sym­
posium to study "Electronic Main­
tenance Management". 

Specialist studies of the many 
factors have been made and S.E.R.T. 
have arranged the symposium to co­
ordinate current knowledge and 
opinion in the field. It will be of 
especial interest and value to those 
occupying supervisory and managerial 
positions in service departments, also 
those in maintenance sections of user 
industries. 

Contributions have been arranged 
from many major industries and 
organisations including an opening 
address by the chairman of EMI 
Electronics, Dr. P. Allaway. 

The symposium will be held at the 
University of Surrey from 10-12 April, 
1978 and is residential. Accommoda­
tion, all meals, social activities and full 

Game 01 Kings 
A new addition to the electronic game 
market, is the Gammonmaster 11. This 
sophisticated, totally computerised 
backgammon game is designed for 
excitement and ease of play. It will 
defeat the average player more often 
than not, and compete evenly with 
experts. 

When you play against the machine, 
the computer displays each of its 
moves electronically, while recording 
your moves. You chart the game with 
regular pieces, and can always verify 
the location of every piece on the 
board at the touch of a button. The 

documentation are included in the 
cost, which is £98 plus VAT. (£82 plus 
VAT S.E.R.T. members.) 

For details apply to: 
I. R. G. Channing, S.E.R. T., Faraday 
House, 8-10, Charing Cross Road, 
London WC2H OHP. Tel: 01-240 1152. 

RAY NET 
A RA YNET symposium to be held on 
Saturday, 15th April, 1978, at the Post 
House Hotel, Leicester. Commencing 
at 10am the cost is £4·00 which in­
cludes buffet lunch. 

Subjects will include: RAYNET 
yesterday, today and tomorrow; RAY­
NET and repeaters; Liaison with user 
services; Exercises; Live incident case 
histories; Equipment etc. and dis­
cussion periods. 

Further details from: 
G8CAC QTHR-M. G. Barker, 3 Bur­

ley Close, Desford, Leics. LE9 9HX. 

dice are rolled electronically at random. 
Although the machine likes to play 

an aggressive offensive game, it will 
change its strategy depending on how 
you choose to play-Running game, 
Block and Hit, Back game-it can also 
play a semi-back g/ime, blot hitting 
contest and bear-off strategies. 

If you know and enjoy backgam~on, 
Gammonmaster 11 can become a true 
measurement of your skill. 

The price which includes VAT and 
p & pis £175. Available from: 
Kramer & Co., 9 October Place, Holders 
Hill Road, London NW4 1 EJ. 
Tel: 01-203 2473. 
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New catalogue 
The Winter 1978 Heath kit catalogue 
lists several new products of interest 
to the electronics enthusiast, including 
a range of low-cost, high-performance 
test equipment. The catalogue is avail- 
able, free of charge, from Heath 
(Gloucester) Lid,, Gloucester GL2 BEE. 

HEATHKIT 

HeaHlkll' 
Computer 
Products 

Are Coming! 

Dear old pals 
Television and radio as "Good Com- 
panions" provide the theme of the 
introduction to the sixteenth edition 
of the Independent Broadcasting 
Authority's annual handbook "Tele- 
vision & Radio 1978", published on 
20th January, 1978. 

The handbook is a comprehensive 
and detailed guide to the workings of 
Independent Television and indepen- 
dent Local Radio, describing the work 
of the Authority and the programme 
companies. Available from news- 
agents and booksellers. 

"Television & Radio 1978", 224 pages, 
228mm x 194mm, over 300 illustrations 
(many in colour), Price £.1-85. 

Mobile Rally 
We are informed that the "Welsh 
Amateur Mobile Rally" will be held on 
Sunday, 21st May, 1978, at the Barry 
Rugby Football Club, Myneth Duffan, 
Barry, South Glamorgan. 

Entrance is free and the organisers 
are hoping for a much larger rally this 
year. Further details from: 

Simon Lloyd Hughes GW8NUN, 1 Min 
y Mot, Barry, South Glamorgan, CF6 
8QC. 

Keep it going 
The Society of Electronic and Radio 
Technicians have organised a sym- 
posium to study "Electronic Main- 
tenance Management". 

Specialist studies of the many 
factors have been made and S.E.R.T. 
have arranged the symposium to co- 
ordinate current knowledge and 
opinion in the field. It will be of 
especial interest and value to those 
occupying supervisory and managerial 
positions in service departments, also 
those in maintenance sections of user 
industries. 

Contributions have been arranged 
from many major industries and 
organisations including an opening 
address by the chairman of EMI 
Eiectronics, Dr. P. Allaway. 

The symposium will be heid at the 
University of Surrey from 10-12 April, 
1978 and is residential. Accommoda- 
tion, ail meals, social activities and full 

Game of Kings 
A new addition to the electronic game 
market, is the Gammonmaster II. This 
sophisticated, totally computerised 
backgammon game is designed for 
excitement and ease of play. It will 
defeat the average player more often 
than not, and compete evenly with 
experts. 

When you play against the machine, 
the computer displays each of its 
moves electronically, while recording 
your moves. You chart the game with 
regular pieces, and can always verify 
the location of every piece on the 
board at the touch of a button. The 

documentation are included in the 
cost, which is £98 plus VAT. {£82 plus 
VAT S.E.R.T. members.) 

For details apply to: 
I. R. G- Charming, S.E.R.T., Faraday 
House, 8-10, Charing Cross Road, 
London WC2H OH P. Tel; 01-240 1152. 

RAYNET 
A RAYNET symposium to be held on 
Saturday, 151h April, 1978, at the Post 
House Hotel, Leicester. Commencing 
a! 10am the cost is £4-00 which in- 
cludes buffet lunch. 

Subjects will include: RAYNET 
yesterday, today and tomorrow; RAY- 
NET and repeaters; Liaison with user 
services; Exercises; Live incident case 
histories; Equipment etc. and dis- 
cussion periods. 

Further details from: 
G8CAC QTHR—M. G. Barker, 3 Bur- 

ley Close, Desford, Leics. LE9 9HX. 

dice are rolled electronically at random. 
Although the machine likes to play 

an aggressive offensive game, it will 
change its strategy depending on how 
you choose to play—Running game, 
Block and Hit, Back game—it can also 
play a semi-back game, blot hitting 
contest and bear-off strategies. 

If you know and enjoy backgammon, 
Gammonmaster II can become a true 
measurement of your skill. 

The price which includes VAT and 
p & p is £175. Available from; 
Kramer & Co., 9 October Place, Holders 
Hill Road, London NW4 1EJ. 
Tel : 01-203 2473. 
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A 
2metre 
VSWR 
. Bridge M. H. Tooley BA GSCKT & D. Whitfield BA GSFTB 

Introduction 
Matching the aerial to the transmitter, in order to 
obtain maximum radiated power, is an important 
consideration for any radio amateur hoping to obtain 
the best results from his equipment: this can be 
achieved -by using some form of standing wave meter 
in the tuning-up procedure. The standing wave ratio 
(s.w.r.) is a measure of the efficiency of an aerial 
system: the closer the s.w.r . is to unity, the greater 
the proportion of transmitter power actually r:adiated. 
Although the S.w.r. only approaches unity under ideal 
conditions, in practical situations its measurement 
will provide a very useful evaluation -of the system's 
performance. 

The instrument described is an s.w.r. bridge which 
will pro,vide a constant, on-the~air reading whilst 
allowing meaningful measurements to be made on 
the relative merits of different aerials and aerial 
sites. It is suitable for use in the feeders of v.hJ. 
transmitters having outputs of between IW and IOOW. 

Circuit Description 
An s.w.r. bridge works by sampling the amount of 

power flowing in each direction ,along the aerial 
feeder. This is achieved by the use of a Maxwell 
bridge tI1ansmission line ,coupler, as shown in Fig. 1. 
The reactive arms of the bridge 'are formed by the 
distributed capacitance and mutual inductance of the 
coupled lines. The two sampling lines Ll and L2, 
shown in the circuit diagram of Fig. 2, are coupled 
to the main aerial feeder and respectively terminated 
at opposite ends by RI and R2, thus providing two 
outputs which are proportional to the forward and 
reflected signals present. Diodes DI, D2 and capaci­
tors Cl, C2 convert the sa1npled signals to d.e. for 
measurement on a conventional meter MI. Pocen­
tiometer VRI adjusts the sensitivity of the circuit 
and ferrite beads prevent stray rJ. pick-up in the 
wiring. 

In pr:actice, the bridge ean be used either way 
round due to the symmetry of the circuit, but for 
convenience, SKI is assigned to the transmitter and 
SK2 to the load; this allows SI to be designated "for­
ward" and "reflected." 
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Fig. 1: Theoretical diagram of the Maxwell Bridge 
transmission line coupler 

Fig. Z: Complete circuit diagram of the Zm VSWR 
bridge 
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Introduction 
Matching the aerial to the transmitter, in order to 
obtain maximum radiated power, is an important 
consideration for any radio amateur hoping to obtain 
the best results from his equipment: this can be 
achieved by using some form of standing wave meter 
in the tuning-up procedure. The standing wave ratio 
(s.w.r.) is a measure of the efficiency of an aerial 
system: the closer the s.w.r. is to unity, the greater 
the proportion of transmitter power actually radiated. 
Although the s.w.r. only approaches unity under ideal 
conditions, in practical situations its measurement 
will provide a very useful evaluation -of the system's 
performance. 

The instrument described is an s.w.r. bridge which 
will provide a constant, on-the-air reading whilst 
allowing meaningful measurements to be made on 
the relative merits of different aerials and aerial 
sites. It is suitable for use in the feeders of v.h.f. 
transmitters having outputs of between 1W and lOfiW. 

Circuit Description 
An s.w.r. bridge works by sampling the amount of 

power flowing in each direction along the aerial 
feeder. This is achieved by the use of a Maxwell 
bridge transmission line coupler, as shown in Fig. 1. 
The reactive arms of the bridge are formed by the 
distributed capacitance and mutual inductance of the 
coupled lines. The two sampling lines LI and L2, 
shown in the circuit diagram of Fig. 2, are coupled 
to the main aerial feeder and respectively terminated 
at opposite ends by R1 and R2, thus providing two 
outputs which are proportional to the forward and 
reflected signals present. Diodes Dl, D2 and capaci- 
tors Cl, C2 convert the sampled signals to d.c for 
measurement on a conventional meter Ml. Poten- 
tiometer VR1 adjusts the sensitivity of the circuit 
and ferrite beads prevent stray r.f. pick-up in the 
wiring. 

In practice, the bridge can be used either way 
round due to the symmetry of the circuit, but for 
convenience, SKI is assigned to the transmitter and 
SK2 to the load; this allows SI to be designated "for- 
ward" and "reflected." 
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Fig. 3: Wiring layout inside the diecast box 

Construction 
The instrument is built into a small diecast box, 

which also acts as a screen. In obtaining ,a suitable 
box it is important to ensure that the depth is suffi­
cient to provide adequate clearance for the meter 
movement. 

The oomponent layout is shown in Fig. 3. A tag 
strip is mounted so that the end connections are 
earthed via fixing screws, whilst the remaining ones 
are isolated: this is best done by using additional 
8BA nuts to space the tag strip from the case. 

It is important that the physical placement of the 
diodes, resistors and pkkup lines is symmetrical: 
the better the symmetry, the better will be the elec­
trical balance of the bridge. If matched resistors, 
diodes 'and capacitors are used, electrical bal'ance 
will be evenlbetter than is possible with random­
selected 'oomponents. Since the bridge is essentially 
relative-reading, this condition, while highly desir­
able, is not vital for satisfactory results. 

The germanium detector diodes should be matched 
for similar chaI'acteristics using the circuit of Fig. 4. 
A pair of diodes should be chosen such that on test 
there is no appreciable meter deflection as the -applied 
voltage is varied from 0 to 9V. The meter used for 
evaluating the diodes should be ,as sensitive as pos­
sible, e.g. an Avo Model 8 on its 50!-,A r:ange. 

Practical Wireless, May 1978 
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Fig. 4: Circuit used for comparing diode charac­
teristics 

The coaxial line is made from a 140mm length 
of low-loss coaxial cable (see component list). Its 
outer p.v.c. sheath should first be carefully removed 
and the oopper braid "bunched" to allow the two 
sampling lines to be introduced under it. The lines 
should ,be of equal length and should be run inside 
the braid, with care ,being taken to keep them close 
together with no kinking. They should come out about 
20mm from each end of the cable. 

The -accuracy of the instrument is dependent on 
the matching of the terminating resistors to the 
impedance of the sampling lines, thus the construc­
tional detJails for the coaxial line should be closely 
followed. 
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Fig. 3: Wiring layout inside the diecast box 

Construction 
The instrument is built into a small diecast box, 

which also acts as a screen. In obtaining a suitable 
box it is important to ensure that the depth is suffi- 
cient to provide adequate clearance for the meter 
movement. 

The ooraponent layout is shown in Fig. 3. A tag 
strip is mounted so that the end connections are 
earthed via fixing screws, whilst the remaining ones 
are isolated: this is best done by using additional 
8BA nuts to space the tag strip from the case. 

It is important that the physical placement of the 
diodes, resistors and pickup lines is symmetrical: 
the better the symmetry, the better will be the elec- 
trical balance of the bridge. If matched resistors, 
diodes and capacitors are used, electrical balance 
will be even ^better than is possible with random- 
selected components. Since the bridge is essentially 
relative-reading, this condition, while highly desir- 
able, is not vital for satisfactory results. 

The germanium detector diodes should be matched 
for similar characteristics using the circuit of Fig. 4. 
A pair of diodes should be chosen such that on test 
there is no appreciable meter deflection as the applied 
voltage is varied from 0 to 9V. The meter used for 
evaluating the diodes should be as sensitive as pos- 
sible, e.g. an Avo Model 8 on its 50,"A range. 

Fig. 4: Circuit used for comparing diode charac- 
teristics 

The coaxial line is made from a I40mm length 
of low-loss coaxial cable (see component list). Its 
outer p.v.c. sheath should first be carefully removed 
and the copper braid "bunched" to allow the two 
sampling lines to be introduced under it. The lines 
should be of equal length and should be run inside 
the braid, with care being taken to keep them close 
together with no kinking. They should come out about 
20mra from each end of the cable. 

The accuracy of the instrument is dependent on 
the matching of the terminating resistors to the 
impedance of the sampling lines, thus the construc- 
tional details for the coaxial line should be closely 
followed. 
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Fig. 5: Meter calibration scale for 
use with Maplin type '2 in PAN' 
meter. The original 100f'A meter 
scale (left). Replacement scale 
for s.w.r. measurement (right). 

D.C.MIC~OAMPERES SWR Both shown actual size 

I 

c ~~---' 

Calibration 
Using the recommended meter movement the 

instrument may be calibrated simply by copying the 
scale shown full size in Fig. 5. For alternative 
types of movement a table of calibration points is 
given The new meter scale is best marked with the 
scale plate detached from the movement, using a 
fine pen and drawing ink, pencil or dry tr,ansfers. 

S.W.R. Reverse S.W.R. .Reverse 
Reading (pA) Reading (,uA) 

1 :1 0 2,5:1 43 
1·1 :1 5 3:1 50 
1 2:1 9 3'5:1 56 
1 ' 3:1 13 4 :1 60 
1,4:1 17 4,5:1 64 
1 ,5:1 20 5:1 67 
1,6:1 23 6:1 71 
1· 7:1 26 7:1 75 
1,8:1 29 8:1 78 
1 . 9:1 31 9:1 80 

2:1 33 10:1 82 

* compon~nts 
CapaCitors 
'c.Cl1nF disc ceramic 

. C'21riF disc ce;amic 
CSl nF disc ceramic 

Resisto.rs 
Rl 100 ohms kW 2:1~ 
R2 100 ohms};;W 2~'o 
VR1 47k!! linear carbon 

" biodes 

22 

. 010A90 
02 OA90 (See text) 

Sockets 
.. SK1 SO.U BNC 

SK2 SOn BNC 

Lines 
. L1 250mm 21} s.w.g. enamelled copper wire. 

L2 250mm 26 s.w.g. enamelled copper wire. 
140ll'lm jow~loss 500 coaxial ca:bl~ of capacitance 
56pF/m (UR203). 

M'iscellaneous 
.·Olecastbo,o: appro)(im'ately 120mm X 60mm y 44m m. 

HlOj-LA.2in panEilmeter. 
Minif,lture ,single pole eft! tb'ggle switc~. Control 
knob with posltton Indicator. Miniature 8-way horizontal 
tag strip. Earth tags, 5 required. Ferrite beaqs, 6 re­
qUired (from TMP Electro i'i.:: Supplies, Britannia Stores, 
Lee:swGlod, Mold, Clwydd CH7 4SD N. Wales). 

Using the S.W.R. Bridge 
Attach the output of the v.h.f. transmitter to SKI 

and the aerial system or some other form of load to 
SK2, using matched feeder. Set SI to read forward 
power and turn VR1 fully anticlockwise for minimum 
meter sensitivity. Apply rJ. power from the trans­
mitter and adjust VR1 for a full-scale meter reading. 
Leaving the setting of VR1 unchanged, set SI to read 
reverse power: the meter will now indicate S.W.r. 

directly. 
It should be noted that continuous high-power 

operation of the s.w.r. bridge without a load may 
cause the 100 ohm resistors and the diodes to be 
destroyed. The bridge may be left permanently inline 
with the feeder between transmitter and aerial, as it 
introduces n{) significant signal degradation in either 
direction. Constructors should be wary of placing too 
much importance on absolute s.w.r. readings; the 
real value of the bridge lies in its ability to indicate 
relative forward and reverse power levels. It will be 
found invaluable as a general aid in the adjustment 
of transmitters and aerials. • 

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 s-pine 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. 

£2.85 inclusive of VAT and post and pack­
aging from: Post Sales Department, IPC 
Magazines Ltd., Lavington House, 25 Lav­
ington Street, London, SEI OPF. 

(Overseas orders please add 601'). 
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Fig. 5: Meter calibration scale for 
use with Maplin type '2 in PAN' 
meter. The original 100,1 A meter 
scale (left). Replacement scale 
for s.w.r. measurement (right). 

Both shown actual size 

Calibration 
Using the recommended meter movement the 

instrument may be calibrated simply by copying the 
scale shown full size in Fig. 5. For alternative 
types of movement a table of calibration points is 
given The new meter scale is best marked with the 
scale plate detached from the movement, using a 
fine pen and drawing ink, pencil or dry transfers. 

S.W.R. Reverse 
Reading («A) 

0 
5 
9 

13 
17 
20 
23 
28 
29 
31 
33 

S.W.R. Reverse 
Reading (fiA) 

43 
50 
56 
60 
64 
67 
71 
75 
78 
80 
82 

Using the S.W.R. Bridge 
Attach the output of the v.h.f. transmitter to SKI 

and the aerial system or some other form of load to 
SK2, using matched feeder. Set SI to read forward 
power and turn VR1 fully anticlockwise for minimum 
meter sensitivity. Apply r.f. power from the trans- 
mitter and adjust VR1 for a full-scale meter reading. 
Leaving the setting of VR1 unchanged, set SI to read 
reverse power; the meter will now indicate s.w.r. 
directly. 

It should be noted that continuous high-power 
operation of the s.w.r. bridge without a load may 
cause the 100 ohm resistors and the diodes to be 
destroyed. The bridge may be left permanently inline 
with the feeder between transmitter and aerial, as it 
introduces no significant signal degradation in either 
direction. Constructors should be wary of placing too 
much importance on absolute s.w.r. readings; the 
real value of the bridge lies in its ability to indicate 
relative forward and reverse power levels. It will be 
found invaluable as a general aid in the adjustment 
of transmitters and aerials. A 

★ components 

Capacitors 
C1 InF disc ceramic 
C2 InF disc ce.-amic 
C3 InF disc ceramic 

Resistors 
R1 100 ohms iW 2% 
R2 100 ohms iW 2% 

. VR1 47kt! linear carbon" 

diodes 
D1 OA90 
D2 OA90 (See text) 

Sockets 
SKI son BNC 
SK2 son BNC 

Lines 
LI 250mm 26 s.w.g. enamelled copper wire. 
L2 250mm 26 s.w.g. enamelled copper wire. 
140mm low-loss 500 coaxial cable of capacitance 
S6pF/m (UR203). 

Miscellaneous 
Diecast bo/ approximately 120mm X 60mm y 44mm, 
IOUjxA 2in panel meter. 
Miniature .single pole c/o toggle switch. Control 
knob with position Indicator, Miniature 8-way horizontal 
tag strip. Earth tags, S reqiflred. Ferrite beads, 6 re- 
quired (from TMP Electronic Suppiies, Britannia Stores, 
Lee'swood, Mold, Ciwydd CH7 4SO N. Wales), 

BINDERS FOR PW 

A Keep your copies together 

Keep them clean 

with the 

^ PW Easi-Binder 

The Easi-flinder is attractively bound with 
the title blocked in gold on the jpine with 
the current for lost) 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. 

£2-85 inclusive of VAT and post and pack- 
aging from; Post Sales Department, IPC 
Magazines Ltd., Lavington House, 25 Lov- 
ington Street, London, S£l 0PF. 

(Overseas orders please odd 60pJ. 
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Pulse pl'obe 
Nurses flitting around the wards, 
seizing wrists and checking pulses 
might be said to be getting to grips 
with the problem. However, a British 
company looks like putting an end to 
this age-old hospital custom. It is 
launching a unique little gadget which 
looks about the size of a fat pocket 
watch. All your ministering angel has 
to do is to hold the little device firmly 
on your wrist, and after only ten 
seconds your pulse is displayed 
accurately and digitally on a midget 
I.e.d. readout 

A tiny piezoelectric transducer be­
neath a thin plastic membrane senses 
the pulse and in the absence of any 
pressure here the unit will auto­
matically switch itself off. Pulses from 
40 to 200/mlnute can be detected and 
read off to an accuracy of ± 3% ± 1 
digit and the device will operate for 
several months (about 3,000 separate 
"pulses takings") on a single 5·6V 
battery. When the battery does run 
down, a decimal dot appears In the 
display. 

Ideal for busy hospitals, and for 
the "average" high powered business 
man intent on watching his blood 
pressure-take a pulse Miss Jones. 

Mini glba .. en 
Aren't I.e.d.s small compared to, 

say', the average torch bulb? News 
has just arrived that they're even 
smaller, thanks to a German manu­
facturer who is to bring out very small 
solid state lights! 

These I.e.d.s are only one milli­
meter wide-which amounts to barely 
one twentyfifth of the good old 
fashioned British inch. They are to be 
available in the "usual" I.e.d. colours: 
green, red and yellow. Brightness is 
impressive-1mcd at 10mA. Commer­
cial applications are seen as solid 
state dial indicators where a number 
of J.e.d .s are put in a line (or semi­
circle like the electronic speedos In 
cars). Another possibility Is to use 
just a lonely one to light up I.c.d. 
watch faces at the touch of a button. 
They would also be ideal for use in 
photographic applications where, in 
some cameras, J.e.d.s light to show 
exposure details etc in the viewfinder 

Practical Wireless, May 1978 

A REVIEW OF RECENT DEVELOPMENTS 
In general, the author does not have any more 
imformation on products than appears in the article . 

of an s.l.r. camera. Please note, these 
are not yet available, but when they 
are, the numbers to watch for are 
LD171 , LD161 and LD121 the number 
differences denoting a different colour. 
Just the thing for making a bionic 
glow-worml 

CQ lick lock 
Talking small, times are changing­
especially in the digital watch field. 
Up until now the favourite frequency 
for quartz crystals in timepieces was 
32kHz. Now, a German manufacturer 
has employed a 4MHz crystal. Not 
only that, but it's been incorporated 
onto an i.c. There are many arguments 
for the higher frequency. The 4MHz 
crystals are cheaper to manufacture, 
and they have greater mechanical and 
thermal stability. It is interesting to 
note that the new i.c. oscillator draws 
only 6i-<A at 1·5V. There might be an 
outlet here for Hams who have an 
interest in miniature transmitters and 
receivers. Perhaps we will get Ham 
pirate stations coupling their wrist 
watches to a ten element yagi, or 
working half the world using 300ft of 
wire and a Timex I 

For those with an interest in oscilla­
tors which are admittedly a little larger 
(but at least in production) I note that 
an American company regularly ad­
vertises some crystal oscillators which 
are housed in a d.i.1. (dual in-line) 
package. It's the same size as a 14-pln 
i.c. but is 0·5in. high. Frequency range 
available is from 6MHz to 6OMHz, and 
at a temperature between -10°C and 
+60°C they have an accuracy of 
+0'0005%. Cost (guessing 1'9 dollars 
= £1) is around £27. 

Family pl'ogI'CI .... lng 
The age of the home computer is here 
and I predict that It will be a major 
industry in Britain within the next 
decade. Certainly people will end up 
using a home computer (for various 
things) like they currently play with 
home TV games. 

Having said that, I was very 
interested to hear about the new 
COSMAC VIP. The VIP stands for 
Video Interface Processor. This truly 
magnificent beastie lets its master (or 

mistress) both create and play video 
games-and generate graphics, and 
develop microprocessor functions. 
The manufacturers describe it as a 
computer on a card. It's easy to 
program and, what's more, you 
can easily create your own pro­
grams. It's currently only available 
in the US (as far as I know) where it is 
sold in kit form. A "Cook book" is 
provided and part of this is devoted to 
telling you about programs for 20 
different games. Some of these are 
purely fun games; others are educa­
tional. These are loaded and recorded 
on an ordinary cassette recorder. 
After this, all you need do is to con­
nect your COSMAC VIP to a video 
monitor, or you can connect it to an 
ordinary black-and-white TV via a 
simple r.f. modulator. Price of the kit 
in the US is approximately £150. 

Chip chal 
If you are a tape recorder buff, then 

watch out for the magic number 
LM1818. You won't see it until very 
late this year (hopefully) but when you 
do you'll find it's an i.c. which contains 
all of the active electronics (except 
the bias/erase oscillator) needed to 
build a complete tape recorder. Buried 
in its little package are some very good 
design ideas. Like the incorporation 
of electronic switching from record to 
playback and vice versa. Using this 
chip, it's good bye to those six-pole 
changeover switches often found in 
tape recorders. The i.c. also incorp­
orates two monitor amplifiers (for 
playback and record) plus another 
two preamplifiers for microphone and 
playback respectively. And the manu­
facturer has even thought to include 
some automatic levelling electronics 
for the equalisation of voice and any 
background sound. Other control 
circuitry employed enables the chip 
to comfortably handle anything from 
d.c. up to top audio without those 
plops when the record/play back 
switch is actuated. Finally, there is a 
meter driving circuit. 
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A REVIEW OF RECENT DEVELOPMENTS 
In general, the author does not have any more 
imformation on products than appears In the article. 

Pulse probe 
Nurses flitting around the wards, 
seizing wrists and checking pulses 
might be said to be getting to grips 
with the problem. However, a British 
company looks like putting an end to 
this age-oid hospital custom, It is 
launching a unique little gadget which 
looks about the size of a fat pocket 
watch. All your ministering angel has 
to do is to hold the little device firmly 
on your wrist, and after only ten 
seconds your pulse is displayed 
accurately and digitally on a midget 
l.e.d. readout 

A tiny piezoelectric transducer be- 
neath a thin plastic membrane senses 
the pulse and in the absence of any 
pressure here the unit will auto- 
matically switch itseif off. Pulses from 
40 to 200/m(nute can be detected and 
read off to an accuracy of ± 3% ± 1 
digit and the device will operate for 
several months (about 3,000 separate 
"pulses takings") on a single 5-5V 
battery. When the battery does run 
down, a decimal dot appears in the 
display. 

Ideal for busy hospitals, and for 
the "average" high powered business 
man intent on watching his blood 
pressure—take a pulse Miss Jones. 

Mini glimmers 
Aren't l.e.d.s small compared to, 

say', the average torch bulb? News 
has just arrived that they're even 
smaller, thanks to a German manu- 
facturer who is to bring out very small 
solid state lights! 

These l.e.d.s are only one milli- 
meter wide—which amounts to barely 
one twentyflfth of the good old 
fashioned British inch. They are to be 
available In the "usual" l.e.d. colours: 
green, red and yellow. Brightness is 
impressive—Imcd at 10mA. Commer- 
cial applications are seen as solid 
state dial indicators where a number 
of l.e.d.s are put in a line (or semi- 
circle like the electronic speedos in 
cars). Another possibility Is to use 
just a lonely one to light up l.e.d. 
watch faces at the touch of a button. 
They would also be ideal for use in 
photographic applications where, in 
some cameras, l.e.d.s light to show 
exposure details etc in the viewflnder 

of an s.l.r. camera. Please note, these 
are not yet available, but when they 
are, the numbers to watch for are 
LD171, LD161 and LD121 the number 
differences denoting a different colour. 
Just the thing for making a bionic 
glow-worm! 

GQ lick lock 
Talking small, times are changing— 
especially in the digital watch field. 
Up until now the favourite frequency 
for quartz crystals in timepieces was 
32kHz. Now, a German manufacturer 
has employed a 4MHz crystal. Not 
only that, but it's been incorporated 
onto an i.e. There are many arguments 
for the higher frequency. The 4MHz 
crystals are cheaper to manufacture, 
and they have greater mechanical and 
thermal stability. It is interesting to 
note that the new i.e. oscillator draws 
only 6/iA at 1-5V. There might be an 
outlet here for Hams who have an 
Interest In miniature transmitters and 
receivers. Perhaps we will get Ham 
pirate stations coupling their wrist 
watches to a ten element yagi, or 
working half the world using 300ft of 
wire and a Timexl 

For those with an interest in oscilla- 
tors which are admittedly a little larger 
(but at least In production) I note that 
an American company regularly ad- 
vertises some crystal oscillators which 
are housed in a d.i.l. (dual in-line) 
package. It's the same size as a 14-pin 
i.e. but is 0-Sin. high. Frequency range 
available Is from 6MHz to 60MHz, and 
at a temperature between —10°C and 
+60°C they have an accuracy of 
+0-0005%. Cost (guessing 1 -9 dollars 
= £1) is around £27. 

Family programming 
The age of the home computer is hers 
and i predict that It will be a major 
industry In Britain within the next 
decade. Certainly people will end up 
using a home computer (for various 
things) (Ike they currently play with 
home TV games. 

Having said that. I was very 
interested to hear about the new 
COSMAC VIP. The VIP stands for 
Video Interface Processor. This truly 
magnificent beastle lets Its master (or 

mistress) both create and play video 
games—and generate graphics, and 
develop microprocessor functions. 
The manufacturers describe it as a 
computer on a card. It's easy to 
program and, what's more, you 
can easily create your own pro- 
grams. It's currently only available 
in the US (as far as I know) where it is 
sold in kit form. A "Cook book" is 
provided and part of this is devoted to 
telling you about programs for 20 
different games. Some of these are 
purely fun games; others are educa- 
tional. These are loaded and recorded 
on an ordinary cassette recorder. 
After this, all you need do is to con- 
nect your COSMAC VIP to a video 
monitor, or you can connect It to an 
ordinary black-and-white TV via a 
simple r.f. modulator. Price of the kit 
in the US is approximately £150. 

Chip chat 
If you are a tape recorder buff, then 

watch out for the magic number 
LM1818. You won't see it until very 
late this year (hopefully) but when you 
do you'll find it's an I.e. which contains 
ail of the active electronics (except 
the bras/erase oscillator) needed to 
build a complete tape recorder. Buried 
in its little package are some very good 
design ideas. Like the incorporation 
of electronic switching from record to 
playback and vice versa. Using this 
chip, it's good bye to those six-pole 
changeover switches often found In 
tape recorders. The i.e. also Incorp- 
orates two monitor amplifiers (for 
playback and record) plus another 
two preamplifiers for microphone and 
playback respectively. And the manu- 
facturer has even thought to include 
some automatic levelling electronics 
for the equalisation of voice and any 
background sound. Other control 
circuitry employed enables the chip 
to comfortably handle anything from 
d.c. up to top audio without those 
plops when the record/play back 
switch is actuated. Finally, there is a 
meter driving circuit. 
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~'purbeck' 

Part 2 

IAN HICKMAN 

This part deals with the first stages of construction 
and covers the Raw Supplies (Board 1) and the 
Stabilised Supplies (Board 2). 

First build up the Raw Supplies, Board 1, as in 
Figs. 1 and 3. 

Fig. 2 gives the circuit diagram of this board and 
a new series of component numbers has been started, 
as can be seen. Thus any component's number locates 
the board on which it is used (or mainframe/front 
panel for numbers under 100). 

The Raw Supplies board produces a + 300V output 
at pin 10. Without RIOI the output would be in excess 
of +3S0V, but with it the conduction angle of the 
rectifiers DIOI and DI02 is substantially increased. 
The increased conduction angle greatly reduces the 
volt drop in section B of the 2S0-0-2S0V winding of 
Tl on positive peaks. 

This in turn increases the negative output from 
the tripler circuit DIOS-DI07 and associated capaci­
tors. In fact -llSOV approx. is produced at the 
junction of DI07 and CI06 at nominal mains voltage. 
This permits the use of a simple shunt stabiliser 
RI04, DIOB-D1l2, providing a -BOOV stabilised e.h.t. 
output at pin 7. 

In conjunction with the centre tap of the 12·9-0-
12·9V winding, bridge rectifier D1l3 provides plus 
and minus 17V raw outputs at pins 4 and S respec­
tively-the reservoir capacitors C19 and C20 are 
mounted on the mainframe. RIO.2 and DI03, DI04 
produce a clipped sine wave-approximately square 
-at pin 1. This is made available at the front panel 
(SK3) and provides a useful check on the accuracy 
and linearity of the lower timebase ranges. 

Having made up the Raw Supplies board, check 
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that all the polarised components are in the right way 
round (this board is unusual in that there are only 
fGur components which aren't polarised!) and mount 
it in the mainframe. Make off the connections to Tl, 
insulating the ends of leads not yet needed, CI9 and 
C20 and you al'e almost ready to switch on! 

First, just fit a temporary link from Board 1 pin 6 
to chassis-this will later be removed to leave a single 
common earth point at Board 3 edge connector when 
fitted. On test you should find around - BOOV at 
Board 1 pin 7 (all voltages are measured with respect 
to chassis), but the voltage at pin 10 will be around 
+ 360V as no current is being drawn. 

Likewise, the plus and minus 17V raw supplies at 
pins 4 and S will be nearer 20V for the same reason. 

In the absence of the load provided by the resistor 
string R16, VR6, R17, VRS across the -BOOV 
Stabilised output, diodes DIOB-D1l2 will be passing 
more current than usual, so do not run the circuit for 
longer than necessary to check the output voUages. 

After disconnecting the mains supply, always dis­
charge the high voltage capacitors. Two feet of wire 
with a crocodile clip at one end (to pick up anywhere 
convenient on the chassis) and a 470n resistor in an 
insulated hand-grip at the other, touched on the 
positive end of CIOl for a second or two and then like­
wise on the negative end of CI06, can save you from 
a very unpleasant shock. 

Having progressed so far, it's time to turn our 
attention to the Stabilisers, Board 2. Figs. Sand 7 
show the component layout and track side of the 
board respectively, whilst Fig. 6 gives the circuit 
diagram. 

The stabiliser circuits are all fairly conventional. 
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This part deals with the first stages of construction 
and covers the Raw Supplies (Board 1) and the 
Stabilised Supplies (Board 2). 

First build up the Raw Supplies, Board I, as in 
Figs. 1 and 3. 

Fig. 2 gives the circuit diagram of this board and 
a new series of component numbers has been started, 
as can be seen. Thus any component's number locates 
the board on which it is used (or mainframe/front 
panel for numbers under 100). 

The Raw Supplies board produces a +300V output 
at pin 10. Without RI01 the output would be in excess 
of +350V, but with it the conduction angle of the 
rectifiers DIOl and D102 is substantially increased. 
The increased conduction angle greatly reduces the 
volt drop in section B of the 250-0-250V winding of 
T1 on positive peaks. 

This in turn increases the negative output from 
the tripler circuit D105-D107 and associated capaci- 
tors. In fact —1150V approx. is produced at the 
junction of D107 and C106 at nominal mains voltage. 
This permits the use of a simple shunt stabiliser 
R104, D108-D112, providing a —800V stabilised e.h.t. 
output at pin 7. 

In conjunction with the centre tap of the 12 • 9-0- 
12-SV winding, bridge rectifier D113 provides plus 
and minus I7V raw outputs at pins 4 and 5 respec- 
tively—the reservoir capacitors C19 and C20 are 
mounted on the mainframe. R102 and D103, D104 
produce a clipped sine wave—approximately square 
—at pin 1. This is made available at the front panel 
(SK3) and provides a useful check on the accuracy 
and linearity of the lower timebase ranges- 

Having made up the Raw Supplies board, check 

that all the polarised components are in the right way 
round (this board is unusual in that there are only 
four components which aren't polarised!) and mount 
it in the mainframe. Make off the connections to Tl, 
insulating the ends of leads not yet needed, C19 and 
C20 and you are almost ready to switch on! 

First, just fit a temporary link from Board 1 pin 6 
to chassis—this will later be removed to leave a single 
common earth point at Board 3 edge connector when 
fitted. On test you should find around —800V at 
Board 1 pin 7 (all voltages are measured with respect 
to chassis), but the voltage at pin 10 will be around 
+360V as no current is being drawn. 

Likewise, the plus and minus 17V raw supplies at 
pins 4 and 5 will be nearer 20V for the same reason. 

In the absence of the load provided by the resistor 
string R16, VR6, R17, VR5 across the —800V 
Stabilised output, diodes D108-D112 will be passing 
more current than usual, so do not run the circuit for 
longer than necessary to check the output voltages. 

After disconnecting the mains supply, always dis- 
cbarge the high voltage capacitors. Two feet of wire 
with a crocodile clip at one end (to pick up anywhere 
convenient on the chassis) and a 470ft resistor in an 
insulated hand-grip at the other, touched on the 
positive end of C101 for a second or two and then like- 
wise on the negative end of C106, can save you from 
a very unpleasant shock. 

Having progressed so far, it's time to turn our 
attention to the Stabilisers, Board 2. Figs, 5 and 7 
show the component layout and track side of the 
board respectively, whilst Fig. 6 gives the circuit 
diagram. 

The stabiliser circuits are all fairly conventional. 
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Fla. 1 : (above): Component placement for the Raw Supplies Board 1. Care must be taken with component placlna 
to avoid adjacent cans touching and allo to ensure correct polarity 

Fig. 2: (below): Circuit diagram of the Raw Supplies Board 1 
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Fig. 3: Copper side of Board 1. A ready drilled board is available from Watford Electronics 

* components 
BOARD 1, RAW SUPPLIES 

:-}~', 

a~s~stQts 
' fW 5% ciIrbon film unless otherwisi! specified 

Ri01 3900 SW 
R1025·6k1l 
Ri 03 4,' 7i10jW 

.: RH);4 186kO,2W 

~,i~d&s , ' 
, 010:1. BYX94 
,~? Ol03 1'04 ioN4148 
<f'P;1Qs:i;OT SYX94 
;; bl08·112 BZX61C160 

~ 0113 ' sOV 1 ABridge rect. win;i lel!ds 

)C~'P_cito~~ , . 
" C'l'of 4~tiF SOOV 

: ;.~; 

,Clll'?:1Q,6 8tiF 500V 

' ;"'I.c~If.!i.ous 
".('l1::~t1ftte~' c,in;l.Iit board 
;'f: " Do:ubh~' Si~ed Wiring Pfns-10 

26 

Fig. 4: Part of the inside of the case showing the 
positioning of the two power supply boards 
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★ components 

BOARD 1, RAW SUPPLIES 

Resistors 
iW 5% carbon film unless otherwise specified 
R101 3300 5W 
RIOS 5-6kO 
Ri03 4-7kfiiW 

. R1(K ISOkQ 2W 

Diodes 
D101 BYX94 
DICS, t04 1N4148 

'D10.3-107' BVXSi: 
0108412 BZX61C160 
0113 50V1A Bridge red. wire leads 

Capacitors . 
CiOl 47iiF 500V 
C102-106 B/xf SOOV 

Miscellaneous 
• 'liprffiteft'circyit b oard 

DOilUle Sided Wiring Pins—10 

Board Board 

f •A 

A 
k 

Fig. 4: Part of the inside ot the case showing the 
positioning of the two power supply boards 

Practical Wireless, May 1978 

www.americanradiohistory.com



Fig. 5: Component placement for the Stabilised Supplies Board 2 

The + 12V supply uses a 723 (le 202) augmented by The -12V supply is produced by an LM304 (IC203), 
a 2N3055 which, like the other supplies, is fitted with augmented by Tr206 and Tr207. This supply is more 
a heat sink. R204 sets the short circuit current for heavily loaded, as it also accepts all the return current 
this supply at a little over 100mA. The load drawn drawn by the X and Y deflection amplifiers from the 
from this supply in the completed instrument is + 150V supply. R212 therefore sets the short circuit 
around 4OmA, which makes the heat sink hardly current at around 300mA. 
necessary. However, as explained earlier, beatsinks Like the other i.c. stabilisers, IC203 is provided 
enable the stabilised supplies to withstand cl short with bypass capacitors at input and outpUt, to prevent 
circuit of limited duration. Further, the cool running any possibility of high frequency instability. The 
under normal conditions should ensure high relia- -6V supply, which is comparatively lightly loaded, 
bility, with servicing required seldom if ever. is produced by Tr204, Tr205 and associated com-

The + 5V supply is also produced ·from the + 17V ponents, using the stabilised -12V as its raw supply. 
raw, by IC201. The LM309 contains both overcurrent This makes it current limited by virtue of the current 
and overtemperature shut-down and needs only limit circuit of IC203. 
bypass capacitors at input and output. The + 150V Stabiliser Tr20l, Tr202 and associated 
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Fig. 5: Component placement for the Stabilised Supplies Board 2 

The +12V supply uses a 723 (IC 202) augmented by 
a 2N3055 which, like the other supplies, is fitted with 
a heat sink. R204 sets the short circuit current for 
this supply at a little over 100 mA. The load drawn 
from this supply in the completed instrument is 
around 40inA, which makes the heat sink hardly 
necessary. However, as explained earlier, heatsinks 
enable the stabilised supplies to withstand a short 
circuit of limited duration. Further, the cool running 
under normal conditions should ensure high relia- 
bility, with servicing required seldom if ever. 

The +5V supply is also produced from the +17V 
raw, by IC201. The LM309 contains both overcurrent 
and overtemperature shut-down and needs only 
bypass capacitors at input and Output. 

The — 12V supply is produced by an LM304 (IC203), 
augmented by Tr208 and Tr207. This supply is more 
heavily loaded, as it also accepts all the return current 
drawn by the X and Y deflection amplifiers from the 
+ I50V supply. R2I2 therefore sets the short circuit 
current at around 300mA, 

Like the other i.e. stabilisers, IC203 is provided 
with bypass capacitors at input and output, to prevent 
any possibility of high frequency instability. The 
—6V supply, which is comparatively lightly loaded, 
is produced by Tr204, Tr205 and associated com- 
ponents, using the stabilised —12V as its raw supply. 
This makes it current limited by virtue of the current 
limit circuit of IC203. 

The + 150V Stabiliser Tr201, Tr202 and associated 
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* components Fig. 6: Circuit diagram of the Stabilised Supplies 
Board 2 

BOARD 2, STABILISED SUPPLIES 

Re.sf_tors . 
*,W 5% carbon film uhl,ess otherwise $p~if!~d( 
R201.203 1 ktl5W .' 
R203 10kOtW 
R204 '6 ·811 
R205 2'2k.Q 
R206 3 ,91U1 
R,2P7 5'6110 
:R208 1kO 
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28 
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C~6' 8I-t-F 
C202, 4'7p;F 25V 
C203 47Q'pF ceramic 
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'T.ranaistors 
tr201 MJE340 
TMit BC108 
Tr203 2N3055 
1r204 BC2J4K 
tr2.()'S 2NaO:55 
T~ BC214K 
Tr207 gt4aoSS ' 
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ICl LM309 
tc2 ·LM123 
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Fig. 7: Copper side of Board 2. A ready drilled board is available from Watford Electronics 

components is also a discrete design. A + 150V 
reference is provided by 75V Zener diodes D201, 
D202 and this controls emitter follower Tr201. Current 
limiting at about 80mA is provided by R204 and 
Tr202. R201 and R202 reduce the + 300V raw supply 
to about + 200V at the collector of Tr201, reducing 
the dissipation in this device. It is fitted with the same 
size heatsink (7, 20 C per watt) as the other stabilisers, 
which necessitates drilling a 6BA clearance hole, as 
the heat-sink is ready drilled for a T03 rather than 
a T0l26. VR201 is mounted on this board for con­
venienoe. It is a preset potentiometer for Astigmatism 
adjustment of the c.r.t. display and its use will be 
covered later. 
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Next month's instalment will covet the 
frontp'anel wiring as weU .. asthe inter· 
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Can be obtainedftom Watfordelec­
tronics together with the printed circuit 
boards and aUth. other components 
needed. . 
As this project is proving l"erypoputar 
yoU are advist;fi to pl~ce a regular order 
for Practical WireleSS with your news .. 
~gent now. 
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Fig. 7; Copper side of Board 2. A ready drilled board is available from Watford Electronics 

components is also a discrete design. A +150V 
reference is provided by 75V Zener diodes D201, 
D202 and this controls emitter follower Tr20I. Current 
limiting at about 80raA is provided by R204 and 
Tr202, R201 and R202 reduce the +300V raw supply 
to about +200V at the collector of Tr201, reducing 
the dissipation in this device. It is fitted with the same 
size beatsink (7-20C per watt) as the other stabilisers, 
which necessitates drilling a 6BA clearance hole, as 
the heat-sink is ready drilled for a T03 rather than 
a T0126, VR201 is mounted on this board for con- 
venience. It is a preset potentiometer for Astigmatism 
adjustment of the c.r.t. display and its use will be 
covered later. 

Next month's instalment will cover the 
front panel wiring as well as the inter- 
wiring of the power supplies. For this 
stage the case will be required and this 
can be obtained from Watford .Elec- 
tronics together with the printed circuit 
boards and all the other •components 
needed. 
As tHfs project is proving very popular 
you are advised to place a regular order 
for Practical Wireless with your news- 
agent now. 
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Much has been said and written in recent years about 
the virtues of a circuit known as the phase-locked 
loop (p.l.l.), particularly hi connection with communi. 
cation systems. This article afms t6 explaht its 
principles of operation in a way that will be useful 
to the constructor. 

Introduction 
To illustr·ate what ;a phase-locked loop oan do 

suppose that we have a signal of varying frequency 
and amplitude mixed with noise of comparable 
amplitude, and we wish to produce a signal of the 
same frequency but of constant amplitude and free 
from noise. One way of achie-ving this would be to 
pass the signal through a tuned, limiting amplifier 
such as that used to amplify the intermediate 
frequency in a v.h.f.lf.m. receiver. A drawback of 
this method is that the tuned stages of the amplifier 
would have to have sufficient bandwidth to pass the 
full range of frequencies expected, and the wider the 
bandwidth required the greater will be the amount 
of noise passed through to the output. 

The phase-locked loop, as we shall see, provides, a 
far more attractive and noise-resistant alternative. 
In fact, the p.l.l. can be thought of as a convenient 
way of generating a copy of a signal in such a way 
as to preserve frequency variations but eliminate 
amplitude variations and noise. 

Principles 
The basic schematic diagram of a phase-locked 

loop is shown in Figure 1. The functions of some of 
the sections ShDwn may call for ej(planation. 

The phase-sens~tive detector is simply a circuit with 
two inputs and one output such that if two signals of 
the same frequency are applied to the inputs, the 
output voltage will be dependent on the phase angle 
between them. In fact, any "mixer" stage in which 
two signals of different frequencies are combined to 
produce a third on another frequency is a form of 
phase-sensitive detector. The phase-locked loop as a 
whole may operate with continuously varying sine­
wav·e signals or, in a digital system, With rectangular 
pulses. 

Input LOw pass 
filter 

Output .... --4>--------------1 

Fig. 1 : Basle phase-locked loop 

30 

Voltage­
controlled 
oscillator 

C.BUDD 
In. ~he digital c~se, the simplest form of phase­

sensItIVe detector IS a simple two-input AND gate 
a~ illustrat'ed in Figure 2. Here, two streams of pu1se~ 
Or the Bamt!: frequency but differing in phase are 
applied to the inputs of the gate. The output of an 
AND gate is "high" whenever all inputs are high and 
"low" otherwise. Thus, the fraction of the time for 
which the output is high and, hence, the mean voltage 
at the Dutput, will depend only on the phase angle 
between the two square waves. 

Input 1~outPut 
AND 

Input 2 

Input 1 
Low 
Hioh 
Low 
High 

Truth Table 
Input 2 output 
Low Low 
Low Low 
HiGh Low 
High High 

FIg. 2: A simple AND gate may be used as a form of 
phase-sensitIve detector 

The purpose of the low-pass filter is to. remove any 
unwanted high frequency components from the out­
put of the phas~sensitive detector, since it is the d.c. 
component that principally concerns us. The filter 
may be exceedingly simple, often consisting of one 
capacitor and one resistor, and will be designed to 
attenuate signals at frequencies above a certain 
maximum. This maximum frequency passed will have 
a profound effect on the performance of the circuit. 

The voltage-controlled oscillator, as the name 
suggests, is an oscillator with frequency controlled 
by an applied voltage. Generally, the relationship 
between frequency and controlling voltage will be 
linear. The frequency of oscillation when the control 
voltage is zero is known as the "free-running" or 
"centre" frequency. 

Now, suppose a signal with frequency equal to the 
free-running frequency of the v.c.o. is applied to the 
input of the loop. The applied signal and the signal 
from. the V.C.O. will not, generally, be in phase and 
so the p.s.d. will produce a d.c. output which will 
change the frequency of the v.c.o. The resulting 
speeding-up or Slowing-down of the v.c.o. will alter 
the phase angle between the two signals applied to 
the p.s.d. By arranging for the frequency of the V.c.O. 
always to vary in the appropriate direction, it can be 
ensured that the phase angle will always decrease. 
As it does so, the output from the p.s.d. will approach 
zero and the frequency of the v.c.o. will return to 
its free-running value. 

Thus, by a process of negative feedback between 
the p.s.d. and the v.c.o. the output signal (from the 
v.c.o.) is matched in phase and in frequency to the 
input signal. 

But suppose that the input frequency is not equal 
to the v.c.o.'s froo-running frequency? Provided that 
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Much has been said and written in recent years about 
the virtues of a circuit known as the phase-locked 
loop (p.1.1.), particularly id connection with comffluni- 
cation systems. This article aims t6 explain its 
principles of operation in a way that will be useful 
to the constructor. 

Introduction 
To illustrate what a phase-locked loop can do 

suppose that we have a signal of varying frequency 
and amplitude mixed with noise of comparable 
amplitude, and we wish to produce a signal of the 
same frequency but of constant amplitude and free 
from noise. One way of achieving this Would be to 
pass the signal through a tuned, limiting amplifier 
such as that used to amplify the intermediate 
frequency in a v,h.f./f.m. receiver. A drawback of 
this method is that the tuned stages of the amplifier 
would have to have sufficient bandwidth to pass the 
full range of frequencies expected, and the wider the 
bandwidth required the greater will be the amount 
of noise passed through to the output. 

The phase-locked loop, as we shall see, provides, a 
far more attractive and noise-resistant alternative. 
In fact, the p.1.1. can be thought of as a Convenient 
way of generating a copy of a signal in such a way 
as to preserve frequency variations but eliminate 
amplitude variations and noise. 

Principles 
The basic schematic diagram of a phase-locked 

loop is shown in Figure 1. The functions of some of 
the sections shown may call for explanation. 

The phase-sensitive detector is simply a circuit with 
two inputs and one output such that if two signals of 
the same frequency are applied to the inputs, the 
output voltage will be dependent on the phase angle 
between them. In fact, any "mixer" stage in which 
two signals of different frequencies are combined to 
produce a third on another frequency is a form of 
phase-sensitive detector. The phase-locked loop as a 
whole may operate with continuously varying sine- 
wave signals or, in a digital system, tvitb rectangular 
pulses. 
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Fig. 1; Basic phaae>locked loop 

- MgpB .up 

C. BUDD 
In the digital case, the simplest form of phase- 

sensitive detector is a simple two-input AND gate, 
as illustrated in Figure 2. Here, two streams of pulses 
Of the same frequency but differing in phase are 
applied to the inputs of the gate. The output of an 
AND gate is "high" whenever all inputs are high and 
"low" otherwise. Thus, the fraction of the time for 
which the output is high and, hence, the mean voltage 
at the output, will depend only on the phase angle 
between the two square waves. 

Truth Tobl* 
Input 1 TN • output Input 1 I Input 2 Output 
, j, AND]  Low Low Low Input 2 — High Low Low 
  Low High Low 
iADOSa High High High 

Fig. 2: A simple AND gate may be used bs a form of 
phase-sensitive detector 

The purpose of the low-pass filter is to remove any 
unwanted high frequency components from the out- 
put of the phase-sensitive detector, since it is the d.c. 
component that principally concerns us. The filter 
may be exceedingly simple, often consisting of one 
capacitor and one resistor, and will be designed to 
attenuate signals at frequencies above a certain 
maximum. This maximum frequency passed will have 
a profound effect on the performance of the circuit. 

The voltage-controlled oscillator, as the name 
suggests, is an oscillator with frequency controlled 
by an applied voltage. Generally, the relationship 
between frequency and controlling voltage will be 
linear. The frequency of oscillation when the control 
voltage is zero is known as the "free-running" or 
"centre" frequency. 

Now, suppose a signal with frequency equal to the 
free-running frequency of the v.c.o. is applied to the 
input of the loop. The applied signal and the signal 
from the v.c.o. will not, generally, be in phase and 
so the p.s.d. will produce a d.c. output which will 
change the frequency of the v.c.o. The resulting 
speeding-up or slowing-down of the v.c.o. will alter 
the phase angle between the two signals applied to 
the p.s.d. By arranging for the frequency of the v.c.o. 
always to vary in the appropriate direction, it can he 
ensured that the phase angle will always decrease. 
As it does so, the output from the p.s.d. will approach 
zero and the frequency of the v,c.o. will return to 
its free-running value- 

Thus, by a process of negative feedback between 
the p.s.d. and the v.c.o. the output signal (from the 
v.c.o.) is matched in phase and in frequency to the 
input signal. 

But suppose that the input frequency is not equal 
to the v.c.o.'s free-running frequency? Provided that 
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New from Texas Instruments. 
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For the easiest problem solving ever. 
The new Texas Instruments 

Programmable TI.58 and TI-5,9 make your 
problem solving simpler and easier by 
making the electronics do more work.. 
Now. commonly encountered-programmes 
in maths. science. finance and statistics 
are set up and accessible at the touch of 
a key. You need add only the variables. 

Solid State Softwaret is the name of 
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Texas Instruments. Even the 
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pr&-wrltten problem solving libraries m 
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The Texas Instruments 
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TEXAS INSTRUMENTS 
LIMITED tTndemark of Tex •• Instrument. 

·SUlse,ted reteil price. includin. VAT. 

Texas Instruments Ltd, Supply Division, Manton Lane, Bedford. Tel: Bedford (0234) 67466. 
Branch oflle .. et, SIOURh - 0753 33411. EdinbW'xh - 0312295573. SIockpor'- 061 442 7000, Southampton - 0703 27267 
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New from Texas Instruments. 

The world's most powerful pocket calculators. 

For the easiest problem solving ever. 

The new Texas Instruments 
Programmable TI-58 and TI-59 make your 
problem solving simpler and easier by 
making the electronics do more work. 
Now. commonly encountered-programmes 
in maths, science, finance and statistics 
are set up and accessible at the touch of 
a key. You need add only the variables. 

Solid State So/Iwaref is the name of 
this technological achievement from 
Texas Instruments. Even the 
programming is now Included in the 
aolid-slata electronics. You get complete, 
pre-wrltlen problem solving libraries m 
convenient plug-in modules. Yet, no prior 
programming knowledge is necessary. 

The programmable n-50 at £99,95" 
includes a Master Library Solid 

State Software module packed with 25 
usafu! programmes, all at your commend. 
Or you can key-in your own programmes 
and store the data — using up to 480 
programme steps or up to 60 memories — 
and employ the Master Library 
programmes as subroutines. 

Optional plug-in library modules are 
available to convert your calculator Into a 
specialised problem solver in the fields 
of applied statistics, surveying, aviation, 
navigation — with many more 5,000-stap 
libraries to come. 

The programmable 71-59 at £249.95* 
Includes all the faatures of 

the TI-58 — plus more programme steps, 
more memories, and a magnetic-card 
capability. Record your own programmes 
on convenient magnetic cards and store 
them permanently in your personal 
problem-solving library. 

The Texas Instruments 
Programmable 17-58 and TI-59 and the 
compatible PC-100A alphanumeric 
printer/plotter include a l-yaar 
warranty. See the world's most powerful 
pocket calculators now. 
Or use the coupon to obtain full product 
information-. 
All orders by post to 186 High St Slough. 

Access and Barclaycard fifiSto 
welcome. ***&] 

I PUa m send mm full dfltalll on tha TJ-5B. TI-59 and I PC-100 A 

'{wwi. 

Addf««9_ 
I  

SimulAt&d CnlculKlor Displsy. 

Texas Instruments. Innovators in personal electronics. 

Texas Instruments 

LIMITED -fTrsdamafk of Takii [nstrument* 
'Suigastad retail prk», Indudlng VAT. 

Texas Instruments Ltd. Supply Division. Manlon Lane. Bedford. Tel; Bedford{0234) 67466. 
8l-AbCh Oflicfla Stouah - 075i 3341 i, Edinburgh - 031 229 5573. Slockparl - Ml 442 7000. Soulhamplon - 0703 27207 
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The Antenna that 
Hertz missed 
out onl 
We suppose It wu quite an achievement to predict 
radlo.wave transmission and then devise a shock· 
excited VHF dipole In those far off days, but what a 
time the Grand Old Man could have had on the ranle 
·5-30 MHz. If only he'd had a JOYltlck VFA (Variable 
Frequency Antenna) to play with, And what'. more, 
whilst his orlllnal experiment was transmission 
acroll a room, with the Joystick many delllhted users 
have found an Indoor Installation (It's only 7' 6H lonl) 
has lot them better DX (recelvlnl and transmlttlnl) 
than experienced on previous antennae. 

In use by Amateur Transmlttlnl and SWL Stations 
world·wlde and In lovernment communication. 

SYSTEM "A" £36-00 
250 w. p.e.p. OR for the SWL. 

SYSTEM "J" £42-60 
500 w. p.e.p. (improved 'Q' on receive). 

PARTRIDGE SUPER PAOKAGES 
COMPLITI RADIO STATIONS FOR ANY LOCATION 
All PlCka,ls flaeurl th. World Rlcord Joystick Alrial (SYlCam 'A'), with 
aft, flldlr, all nlcl.llry cabll., matchln, communication h.adphonls. 
o.lIv. Slcurlcor our rl.k. ASSIMBLID N SICONDSI 81G CASH 
SAVINGII 

PACKAGE No. I 
A, above with R._ RX. IAVI "7·181 

PACKAGE No. 2 
I. off.r.d with the FR07 RX, SAVI 1;12·111 

PACKAGE No. 1 
H.r. I. a low.r.pr1ce.L. hlah.quallty 
packa,1 '.aturln. the LgW.- IRXJO. 
with all the 'artrld.a axtral. SAV 
'11 ' 111 

£210-55 
£195-00 

£177-00 
RECEIVERS ONLY, Inclu,lv.dlllvlry,ltc. 

R.100 £184·50 FRG7 £162.00 SRX10 £146·25 

All prlc •• ara corr.ct at time of ,oln, to pr ... 
and Includ. 12,% VAT and carrla, •. 

JUlt telephone ~ 
your card number 
Phone 08 .. 3 62535 
(or 62839 after .,It ...... 
office hours) 

or write for details, send 9p stamp 

G3CED G3VFA 
Box 5, Partrldfte Houle, Prolpect Road, Broadstalrl, 
CTIO·JLD. (Ca erl by appointment). 

IIMICONDUCTORS ... LL PULL SPEC. BC212 BCI82. BC217 BCY71, IF197 
ICI59 ,II'I! o,ch. ~C ... iOlS T03 POWE~ 'rR ... NSlkTORS (SIM . 2N~OS5) Up. MRD 
3011 PHOTO TR ... NSISTORS Up. FETS SIMILAR TO 2N 3819 I~. MOFSET SIMIL ... R 
~673 Jllll 3NI~ MOSFETS lOp. M203 DU ... L M ... TCHED P ... IR MOSFETStSINGLE 

~~~,.&. J:~I~o.rdLS~IOI~n~ ~*T~StD,J~~R.11~. rm3 TTRR~tt~SV~:I~~~ 
DIODE "fCMC1310 STEREO DECODER IC I-lOp, TB"'8~ IC"1IOC' C~SI IC',lOp, 
~o4J5~:~~ME~ ~p',)~~~&lf~II~~ o4p, IN4005 7p, REO LEO'. '2" or 0 , 125" IIp, 

MICROPHONISI GRUNDIG ELECTRET MICROPHONE INSE~TS WITH FET 
PRE ... MP "·IOp, . CRYST ... L MIKE INSERTS 37mm .51!. ELECTRET CONDENSER 
MIKES1IK IM'd WITH ST ... ND ... RD L ... CK PLUG Q '8~ EM506 CONDENSER MIKE~ 

~~I.?K~~C1111 ~~,L':~T~M~I~~*IEI'tt~~'t~~EJ3N'~~ ~~K~~,°b'~%~ Wt'T~p. 
USES DE ... F ... 10 B ... TTERT (SUPPLIED) ... . ". 
MORSI KIYSI PLASTIC TYPE "p, ... LL MET ... L HI·SPEED TYPE Q ·U . 
TIL 305 ... LPH ... ·NUMERIC ... L DISPL ... YS,10·3e" FIG. SIZE, WITH D ... T ... SHEET, '1'71. 

~ro~trZc;>~~~:s'~~rD~1.~17:''1~': l~~ ~:t:';'~t=~f-~: JHI~r.~; 6H~~ 
l~l:SDXT~tS:7.~1~0 CRYST ... L M ... RKER GENER ... TOR 100KHZ TO 50MHZ 

~OLDIR ~uCKVRs PLUNGER TYPE, REPLACE ... BLE NOZZLE, EYE PROTEC. 

~~~I~,;!~?~~\f~z S~;~~~M~Z'~TV XT ... L .'p. 
IDQICONNICTORSO I M'''TRIX604W'''Y''p,3o4W'''Y~p,0'2'' IBW ... Y Ill'. 
RILAYS MIN SE ... LED TYPE 4 POLE CH ... NGEOVER 36 OHM (WITH B"'S~ 41ri 

~b't.T~~:.!:E~I~.~~E~CR~L~~~~ . 5~~N~~li~T! :'rOmi!~:fv~~~~p~ELA s. 
'':lcgT~CRJ.'lli5Vfc~ ~~~ :::g-?5~SMOT.ORS 101',12 VDC 5 POLE Up, SUB. MIN . 
10XII, BLACK ... 85 PLASTIC PROJ~ BOXES, B~"'SS INSERTS ... ND LID: 75 X 
" " lSmm .... p. 95 X 71 X l5mm Up, liS x t5 x 36mm lOp. 

T:":'~N?:~:~'~~\YoL~~~~t;~:~71'~~dl:EflS~ ~bll:PT~~~~: 
FORME~S lOp, 6MH l ... MP CHOKES lOp. 

:~lZ~~~~50~~~ L1J~5 ~6h,V~L ~~I~.PS~CIDV~.flT~~~~Z:.ttSl.~l~g~El~ 
VOLT .... LL ISM ... .. 7Sp each. 6-11V ~LL.MET"'L BUZZER, 30m/m, HIGH PITCH. Up. 
U.H.F. TUNIRI, PUSH BUTTON T.V. TYPE (NOT V ... RIC ... P) NEW ... ND BOXED 
£1'10. 
TAPI HIADS. STEREO C ... SSETTE 0·00. MIN330 DU ... L. IMPED. R/P H ... LF 

U'&1~ '1~~~ fc'lo SS~~L* Jr"''''S~S';'lM~~i'E~S2 '~il~~gs.S~~~~,\R~R~6~"'fi~ 
WITH BUILT IN ER ... SE, MOUNTED ON BR ... CKET " ' 201'. 

~';,~C~~. ~tv"EILRMf~~.7'rDd~u~~I~SI ~.t·B~~~v'U04~lTEE~~lloooxM~~~ 
" '10& STEREO TUNING Mi!'tERS 100 MICRO ... MP PER MOVEMENT £1,71. 

~~.J.EJ'~I~~~I~~8~"s~~L':~ ~IIr. fl~c..KI~I~M~~~R, ... ~Us~I~~~ Z~~ 
~~l'~iDUCIRS. ULTR ... SONIC M ... DE BY MUR ... T ... ~KHZ £I." p,lr. (l5mm 
DI ... M). ' 
SWITCHlli MIN TOGGLE. SPST 8 x 5 X 7mm GP.o DPDT. X 1 X 7mm 10". 
DPDT CENT"E OFF 12 X II x 'mm "p. MIN. PUSH TO M ... KE OR PUSH TO 
M ... KE OR PUSH TO BRE ... K 16 x6mm lip E ... CH TYPEbIO ... MP ~OCKER SWITCHES 
SPST IIp, SLlDIR SWITCHISI DPDT MIN , IIp, POT CIOFF lOp, o4P2W lOp 

r~~"i~p~~~WE~~~~t~.ps'~p,.~~:s,RP~5i~ ~OC~~~ ~t:~~'}:tiMT1~L'E 
STOP7Ip 
TERMS, C ... SH WITH ORDER (OR OFFICI ... L ORDER FROM COLLEGES ETC. ) 
POST ... GE 30P.,.OVERSEAS POS'!' ... T COST. V ..... T. INCLUDED IN ... LL PRICd. 
S ..... E. FOR LIS S. 

ORDIR ADDR .. I 
'ROGRISSIVI RADIO, 11, CHIAPSIDI, LIVIR'OOL. 1 TI" 051 U' 0fI1 

S·DeCnology T· DeCnology Blob Board 

''rIlEE7b U 
'. t03UMPEIl 

f ",1t~"'" LEADS 
/}:).:~~ "';.' WOIt.,,, 

/l "<~l' ~. Jl 
J; ~; 

U·Can Build I.C.Circuits 
with New U·DeCnology 

U·Slmply pulh oomponlnu Inlo DoC No SoldoMng U·SlmpIYI",nolor to Blob Bo.rd 
lor p"mlnont olrou~ bo.rd U·Bulld ,ny projlCl u.lng 1.1. U-Hlv. no outtlng or b"'.~lng 
of conl.cl rollo. U·got D.e + Blob Boord. + F .... Jumper IlId. U·buy I1 H ... LF Iho prl.o 
01 Iny compotltlVl board. U·got I",. projlot booklet wllh ICtp by .IOp InotNotlon •. 
U·havo roller IlnnoiJ bOlrdo lor oUP" ICldotlng 

U·DIC "s" + 3 21C Blob Boordo + FREE 10 Jumpe. IIIda Normolly £1.00 only a .oo 
+ Mp IV ... T " PDIT) 
U·D.e ....... + 3 21 e Blob Boordo + FREE 10 Jumper IlId. Norm.11y £8.00. only a.oo 
+ Mp IV ... T " POIT> 
T·D.C + 31 Le Blob Boordl + FM 10 Jumper lold. - Normllly £8.00. only a.oo 
+ 70p IV ... T" 'OITI 
a·DIC + 3 8D Blob Boord. + FM FAEE 10 Jump ... I •• d. No,melly £3.". only 12." 
+ I2p (V ... T " POIT> 
PICk 01 3 21 e Blob Boordl The U·D.e Blob Boord £1.01 +:IIp IV ... T " POITI 
PI.k 013 11C Blob Boord. Th. T·Doe Blob Boord &0.85 + 21p IV ... T" POITI 
Pack 013 80 Blob Bo.rdl Th. S·Doe lIob Boord aUt + 11p IV ... T" POITI 
PI 0111 18 011 ... d.plO!' for T·D.C .nd U·D,C ..... m .... + 11p IV ... T" POITI 
PS 012 18 011 Ad.pcor w~h IOCklt fo, T·OoC Ind u·o.e "A" £1.1:1. + 211' 
IV ... TIt POITI 
PB 072 10 TOIl ... dllIIOr with aocklt for T·DoC Ind U·O.C ....... £1 .1:1. + 2Ip 
IV ... T" POIT) 

"'vllllbl. from .11 good oomponlnl "ookll'l. 

O.e-IT .nd Ilob·IT. 
P.B. _ronloolScotilndl Lld .. 
e R.dwlntor Rood. Slffron W.Id,n, ENo. CBII 3HU 
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The Antenna that 

Hertz missed 

out on! 

We fuppose It wu quite sn achievement to predict 
radio-wave trentmlsslon and then devlte a shock- 
excited VHF dlpole In those far off days, but what a 
time the Crand Old Man could have had on the range 
•S-30 MHr. If only he'd had a Joystick VFA (Variable 
Frequency Antenna) to play with. And what's more, 
whilst his original experiment was transmission 
across a room, with the Joystick many delighted users 
have found an Indoor Installation (It's only T 4" long) 
has got them better DX (receiving and transmitting) 
than experienced on previous antennae. 

In use by Amateur Transmitting and SWL Stations 
world-wide and In government communication- 

SYSTEM "A" £36-00 
250 w. p.e.p. OR for the SWL. 

SYSTEM "J" £42-60 
500 w, p.e.p. (Improved 'Q' on receive). 

SIKICONDUCTOai, *LL RILL SSEC.. BClll. BCISJ, BCU7, BCY7I, SfW 
3051 THOTO TSANSISTOM Ma. SETS SIMILAR TO JN 3819 ITp. MOPSET «673 IJp, 3NIS0 MOSFETS SOp. M20) DUAL MATCHED PAIR MOSFITS 

DIODE Hp. MCUIO STEREO DECODER IC l-lOp. TBAHOQ ICSOp. CD405) IC'iSOp, 741 8 RIM Tc*. 23p. DIODdSi IN4002 4p, IN4005 7p, RID LED'. 5'J-or 0 ■ 123" lip NE55STIMER IC, J4p. LM 361 SSp. " 
MICROPHONBSi GRUNDIO ELECTRET MICROPHONE INSERTS WITH FET PREAMP 41-SOp, CRYSTAL MIKE INSERTS 37mm 4Sp. ELECTRET CONDENSER MIKES. IK IMP. WITH STANDARD JACK PLUG 42 -85, EMSOS CONDENSER MIKES, UNIDIRECTIONAL, FET AMP DUAL IMPEDANCE SOK/SMOHMS ON/OFF SWITCH 

"J'M. MIH. TIE CLIP CONDENSER MIKES, OMNI, IK IMP, USES DEAF AID BATTERT (SUPPLIED) 44-93. ' ' MORSE KEYS) PLASTIC TYPE «3p. ALL METAL HI-SPEEO TYPE €2-13, TIL 305 ALPHA.NUMERICALDISPLAVS,10'38-FIG. SIZE, WITH DATASHEET, a-75. 
SWR/POWfR MITER TYPE EWIUO SWR 1:3-1: I, POWER 0-IKW. 3-3 TO I50MHZ, 32 OHMS IMPED. 411-75. SWR AND R.S. MltiR 3-13 OKMZ. to OHMS 
(LKS^TAL)" M2000 CRYSTAL "ARKER GENERATOR IMKHZ TO S0MHZ SOLDER SUCKERS PLUNGER TYPE, REPLACEABLE NOZZLE, EYE PROTEC. TION SHIELD, HIGH SUCTION 44-93, CRYSTALS, JOOKHZ 40p, 4.43MHZ CTVXTAL4Jp, 
EDGE CONNECTORS 0 I MATRIX64 WAYMp,34 WAY40p,0•2■'(SWAY(ip. RELAYS MIN SEALED TYPE 4 POLE CHANGEOVER 36 OHM iwiTM BASE) 41p. MIN- S|*LED 240V AC 2 POLE CIO RELAYS 4l>p. 4 POLE REED rIlaVsT R VOLTS lOp. MIN. REED RELAY, N.OPEN, 30m/m x (Ora/m LHIVDC, Up. 

R§?iibM3?;.ORS 15 voc 5 pole '">•5u8- min- 

TRANSFORM IRS) 6-0-6V I00MA, 9-0-9 75MA, li-O-HF 10MA ALL 7Jp EACH. I2-0-I2V I00MA 95p, 12 VOLT 500MA »3p. 1:1 TRIAC/XENON PULSE TRANS- 
FORMERS lOp, 6MH 3 AMP CHOKES 30|>. SUZZIRS. GPO TYPE 6-12 VOLTS >0p, 12 VOLT LARGE PLASTIC DOMED BUZZERS (SOmm) LOUD NOTE Mp. MIN. SOLID STATE BUZZERS, 6-9-12 OR 24 
O.H.P. TONERS, PUSH BUTTON T.V.TYPE (NOT VARICAP) NEW AND BOXED 
TAPE HEADS: STEREO CASSETTE <l-00. MIN330 DUAL. IMPED. RIP HALF TRACK HEADS JOp. 5RP90 i TRACK RIP HEADS 41 93p. STANDARD fi TRACK STEREO 41 -78. TDIO DUAL HEAD ASSEMBLIES 2 HEADS, BOTH t TRACK R|P 
WITH BUILT IN ERASE, MOUNTED ON BRACKET 41-lOp. ' SPECIAL OFFER, ZN4I4 RADIO CHIPS 7Sp. LHSBDBOp METERSt 200 MICRO 
AMP MIN LEVEL METERS 75P. GRUNDIO IMABATT, LEVEL METERS 40 X 40mm 
fi■yn.WXP. TUNING MffERS IOOMICROAMP PER MOVEMENT 41-75. MTORN DIAL MECHANISMS WITH LOCKING ARM. ALUMINIUM DIAL JCALED 0-100, WINDOW SCALED 40-30, 32mm DIAMETeA. * SPINDLE NEW 
TRANSDUCERS, ULTRASONIC MADE BY MURATA 40KHZ 42-93 p.lr. (ISmm OIAM). SW'fCHES. M'N TOOCLE SPST » x 5 X 7mm 4lp. DPDT B X 7 X 7mm Mp. DPDT CENTRE OFF 12 X II X 9mm 7Sp. MIN. PUSH TO MAKE OR PUSH TO 
EA£E.?R J2 S?***1.4.2«mm ISp EACH TYPE, 10 AMP ROCKER SWITCHES SPST I2p. SLIDER SWITCH1S: DPDT MIN, lip, bPDT C/OFF 20p, 4P2W 20p 
MICRO SWITCHES: STANDARD SIZE ROLLER ACTION I3p, MIN. 13 X 10 * 
STOP"5" PUSSET WTMKLER SWITCHES, I POLE 30 WAY 2 BXNK ADJUSTABLE TERMS; CASH WITH ORDER (OR OFFICIAL ORDER FROM COLLEGES ETC..) 
s a i for usVs AT COST' v'A''r' INCLUC'ED 1N ALt rRicet. ORDER ADDRI1S 
PROORISSlVa RADIO, II, CHIAPSIDS, LIVfRPOOU 2 T.li OJI 134 0H2 

PARTRIDGE SUPER PACKAGES 

COMPLITI RADIO STATIONI FOR ANY LOCATION 
All Pidiifn latlura thi World R»tord loiTtlck A»ri«l (Syttom 'A'), with 
Bit, fotdir. oil noeoitiry ctbl.i, nutchfni Fommuoicttlor hsidphonti. 
Dtlfv- Siturlcor our rltk, AMIMSLED IN SECONDS! BIO CASH 

PACKAGE No. I 
Aa abova with R.»0 RX. SAVE CI7-JS! 

PACKAGE No. 2 
Is pfftrpe with th* PROT RX, SAVI <12-111 ^ 

PACKAGE No. 3 
H«r« it a Iswsp.prlc*. hlth.qusllty 
psckB|4 fttturlni th* LOW! SRX30- n4 ^^.AA 

tht Rsrtrldf* •xtrat. SAVB f f UU 

RECEIVERS ONLY, Intlutfva dtllvarp, att. 
R.300 £(84-50 FRC7 £162-00 SRX30 £146-25 

All prleas art corract »t tima of joins to prast 
and Ineludt I2i% VAT tnd earrii|a. 

£177-00 

Just telephone 
your card number 
Phone 0843 42535 
(or 42839 after 
office hours) 

I BtQ-lliriiti Amts 

G3CED 

or write for details, sand 9p stamp 

jmm 
G3VFA 

Box 5, Partridge House, Prospect Road, Broadstalrs, 
CTI0-ILD. (Callers by appointment). 

S-DeCnology T-DeCnology Blob Board 

Vj *'?&££ To (J 

LE*£>* 
WORTH 

U-Can Build I.C. Circuits 

with Newil-DeCnology 
U-Slmpiy pgih compontmi Into DtC No SokUrlrs U-S!mplytr6Mt|rloaioh8g«rd 
ffl) pamHnant olrault hoanj U-Bwlld tny etahgt uilnp let, U-H,v, no cunixfl or brtiilnp 
of contact rail,. U-ptt DtC ♦ Blob BoatdF * Fr»« Jgmptt hidi U-boy ti HALF Hit prfot 
ol any comptthlyi b««, U-j« fttt prohot booklti with rap by rap Iptuucttoot, 
U-hivt tplitr ifootd toirdi for luptr aoldtdnE 
U-DtC "B" + 3 210 Blob iMfdl + FREE IQ Jumptr Midi NorrptDy (S.CO only Ef.00 
+ Mp (VAT » POST! 
U-DtO "A" ♦ 3 21C Blob Bat Ida * FREE 10 Jumptr had, NonrtHv £8.03. only ffl.00 ♦ Top ivat a posn 
T-DtC 4 311C Blob Bottdi + Fttt 10 Jumetr Midi - Nemttlly £8.03. only tJ.OO + TOp (VAT » P0STI 8-0«C + S 80 Blob Bpttdt * Fttt FREE 10 Jumptt Itidt NotmaiY £3.80. only Q, 80 
+ Mp (VAT • POBT) 
Paok of 3 210 Blob Bottdi Tht U-DtC Blob Bottd tf.01 t 2»p IVAT 6 POST! 
Ptokof 3 110 Blob Bottth Tht T-DtC Blob Botta 40.91 ♦ 21p (VAT » POSTI Ptok of 3 50 Blob Bottdi Tht S-DtC Blob Board £0.» + lip IVAT b POSTI 
PB 061 16 DU Adapiw fot T-OtC and U-DtC "t" £0.89, ♦ I6p IVAT » POSTI 
PB 082 16 01 AdiBtar with tocktt for T-DiC tnd U-OtC "A" tl-B. + 2«p IVAT I, POtTI 
PB 072 10 TOB Adtbtor with aooktt for T-0tC tnd U-DtC "A" £1.92. • 28p IVAT » POSTI 
/V Avalltblt from all good oompontnt ttctklalt. 

DtC-rr tnd Bloi-IT, P,B. Eitorionlot ISoodandl Ltd., 
B fladwlntw Rood, Siftron Waldtn, Eaatx C611 SHU 
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the input frequency and the free-running frequency 
are sufficiently close, the same locking by negative 
feedback will occur and the loop will settle down 
with the V.C.o. frequency equal to the input frequency 
and the phase angle between v.c.o. and input just 
right to produce the d.c. output from the p.s.d. 
required to bias the v.c.o. to the input frequency. The 
reason why the phase-locked loop is so called is now 
clear; it operates by a process of negative phase feed­
back. 

Because the low-pass filter passes such a narrow 
band of low frequencies the circuit is extremely in­
sensitive to random noise and interference, and can 
lock 'On to, and produce, a noise-free replica of a 
frequency-varying signal buried deep in noise. 

Limitations 
There are, of course, limitations. The p.l.l. will lock 

on to only those frequencies within a limited band 
around the centre frequency. The width of this band 
is determined by, among other things, the sensitivity 
of the v.c.o. to changes in the control voltage. The 
range of frequencies over which lock can be main­
tained is not affected by the characteristics of the 
low-pass filter. If a signal of constant frequency is 
suddenly applied to the input of the phase-locked 
loop, whether or not locking occurs depel\ds on 
whether or not the frequency of the signal is within 
the "capture range" of the loop. Once phase-lock 
has been achieved, it can be maintained at frequencies 
outside the capture range provided that the 
frequency remains inside a wider range known as the 
"tracking range". If, for some reason, lock is lost 
while the frequency is inside the tracking range but 
outside the capture range, locking will not occur again 
until the frequency returns inside the capture range. 

Another limitation is that a phase-locked loop can 
only follow a locked frequency-varying signal at a 
finite rate, known as the "maximum tracking rate". 
If the input frequency varies at a rate greater than 
the maximum tracking rate, phase-lock will be lost 
and the signal will have to be re-captured. The rate 
of tracking is limited by the characteristics of the 
low-pass filter, since it is this which limits the rate 
at which the control voltage applied to the v.c.o. can 
vary. Since the bandwidth of the low-pass filter also 
limits sensitivity to noise, it is clear that we have a 
trade-off between immunity to noise and tracking 
rate. A greater tracking rate can be achieved, but 
at the cost of greater sensitivity to noise. 

Applications 
A complete phase-locked loop can now be con­

structed from a single i.c. and few discrete com­
ponents. The Signetics NE560B, NE561B and NE562B 
are particularly versatile. 

The most obvious application of the phase-locked 
loop is as an f.m. discriminator offering easy align­
ment and excellent immunity from noise. In this 
application, the f.m. i.f. signal is applied to the input 
of the loop and the audio output is taken from the 
control input of the v.c.o. Since the frequency-voltage 
relationship for the V.C.o. will be linear, the control 
voltage will vary linearly with the i.f. frequency 
while the loop is locked. 

The p.l.l. can also be used advantageously to de­
modulate an a.m. signal. This can be done by applying 
the a.m. signal (perhaps at i.f.) to the input of the 
phase-locked loop to lock the loop to the carrier 
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Crystal 
oscillator 

flC 

flC • Crystal frsqusncy 

Voltag.­
controlled 
oscillator 

Switch contrOlling n. 
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signal, and using the output from the loop (after 
phase-shifting to bring it into phase with the original 
carrier) to control an electronic switch to invert every 
alternate half-cycle of the a.m. signal. The "chopped 
up" signal is then passed through a low-pass filter 
to remove the r.f. component and leave only the a.f. 
which is an exact copy of the original modulating 
signal. One advantage of this system over the con­
ventional germanium diode a.m. detector is that it 
has a linear response (which the germanium diode 
does not) and therefore introduces less distortion. 
Also, in the f.m. case, the use of a phase-locked loop 
provides better immunity to noise and interference. 

Still in the .field of communications, a digital phase­
locked loop can be u~ed to "synthesise" signals on 
many fixed frequencies, each with crystal controlled 
stability and precision but employing only one crystal. 
Such a digital "frequency synthesiser" is illustrated 
in Figure 3. Here, a programmable digital divider is 
included in the feedback loop of the phase-locked 
loop so that the frequency of the pulses applied to 
the p.s.d. is not the frequency of the v.C.o., but the 
V.C.o. frequency divided by an adjustable whole 
number determined by the output frequency required. 
Thus, the V.C.o. is locked not to the crystal frequency, 
but to an adjustable whole number multiple of the 
crystal frequency and the loop can generate a wide 
range of fixed frequencies, all with crystal control 
but without employing a large number of expensive 
crystals. 

Practical Circuits 
The Signetics NE56lB i.e. is a particularly versatile 

p.l.l. "chip" and priced at between £3 and £5 at 
present. The device contains a basic phase-locked 
loop together with a multiplier for a.m. demodulation, 
a limiting circuit in the feedback loop and two audio 
preamplifiers for the a.m. and f.m. outputs. The v.c.o. 
is of the relaxation type. That is to say, its frequency 
is determined by the values of resistors and 
capacitors. The simple practical circuits given in 
Figures 4 and 5 and described below are intended 
simply as rough guides to what can be done in prac­
tice and are, of course, capable of refinements. 

Figure 4 shows an NE56lB used as an FM demodu­
lator intended to operate on the usual i.f. centre 
frequency of 10·7 MHz. Cl, C2, C3 and C4 are in­
tended as r.f. bypass capacitors and coupling 
capacitors and are in no way critical. RI, R2, CS and 
CS determine the cbaracteristics of the low-pass filter. 
C7 and VCl together control the centre frequency of 
the v.c.o. VCI can be adjusted to give a centre 
frequency of 10·7 MHz and then left set. 
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the input frequency and the free-running frequency 
are sufficiently close, the same locking by negative 
feedback will occur and the loop will settle down 
with the v.c.o. frequency equal to the input frequency 
and the phase angle between v.c.o. and input just 
right to produce the d.c. output from the p.s.d. 
required to bias the v.c.o. to the input frequency. The 
reason why the phase-locked loop is so called is now 
clear; it operates by a process of negative phase feed- 
back. 

Because the low-pass filter passes such a narrow 
band of low frequencies the circuit is extremely in- 
sensitive to random noise and interference, and can 
lode on to, and produce, a noise-free replica of a 
frequency-varying signal buried deep in noise. 

Limitations 
There are, of course, limitations. The p.1.1. will lock 

on to only those frequencies within a limited band 
around the centre frequency. The width of this band 
is determined by, among other things, the sensitivity 
of the v.c,o. to changes in the control voltage. The 
range of frequendes over which lock can be main- 
tained is not affected by the characteristics of the 
low-pass filter. If a signal of constant frequency is 
suddenly applied to the input of the phase-locked 
loop, whether or not locking occurs depends on 
whether or not the frequency of the signal is within 
the "capture range" of the loop. Once phase-lock 
has been achieved, it can be maintained at frequendes 
outside the capture range provided that the 
frequency remains inside a wider range known as the 
"tracking range". If, for some reason, lock is lost 
while the frequency is inside the tracking range but 
outside the capture range, locking will not occur again 
until the frequency returns inside the capture range. 

Another limitation is that a phase-locked loop can 
only follow a locked frequency-varying signal at a 
finite rate, known as the "maximum tracking rate". 
If the input frequency varies at a rate greater than 
the maximum tracking rate, phase-lock will be lost 
and the signal will have to be re-captured. The rate 
of tracking is limited by the characteristics of the 
low-pass filter, since it is this which limits the rate 
at which the cont rol voltage applied to the v.c.o. can 
vary. Since the bandwidth of the low-pass filter also 
limits sensitivity to noise, it is clear that we have a 
trade-off between immunity to noise and tracking 
rate. A greater tracking rate can be achieved, but 
at the cost of greater sensitivity to noise. 

Applications 
A complete phase-locked loop can now be con- 

structed from a single i.c. and few discrete com- 
ponents. The Signetics NE560B, NE561B and NE562B 
are particularly versatile. 

The most obvious application of the phase-locked 
loop is as an f.m. discriminator offering easy align- 
ment and excellent immunity from noise. In this 
application, the f.ni. i.f. signal is applied to the input 
of the loop and the audio output is taken from the 
control input of the v.c.o. Since the frequency-voltage 
relationship for the v.c.o. will be linear, the control 
voltage will vary linearly with the i.f. frequency 
while the loop is locked. 

The p.l.l. can also be used advantageously to de- 
modulate an a.m, signal. This can be done by applying 
the a.m. signal (perhaps at i.f.) to the input of the 
phase-locked loop to lock the loop to the carrier 
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signal, and using the output from the loop (after 
phase-shifting to bring it into phase with the original 
carrier) to control an electronic switch to invert every 
alternate half-cycle of the a.m. signal. The "chopped 
up" signal is then passed through a low-pass filter 
to remove the r.f. component and leave only the a.f. 
which is an exact copy of the original modulating 
signal. One advantage of this system over the con- 
ventional germanium diode a.m. detector is that it 
has a linear response (which the germanium diode 
does not) and therefore introduces less distortion. 
Also, in the f.m. case, the use of a phase-locked loop 
provides better immunity to noise and interference. 

Still in the field of communications, a digital phase- 
locked loop can be used to "synthesise" signals on 
many fixed frequencies, each with crystal controlled 
stability and precision but employing only one crystal. 
Such a digital "frequency synthesiser" is illustrated 
in Figure 3. Here, a programmable digital divider is 
included in the feedback loop of the phase-locked 
loop so that the frequency of the pulses applied to 
the p-s.d. is not the frequency of the v.c.o., but the 
v.c.o. frequency divided by an adjustable whole 
number determined by the output frequency required. 
Thus, the v.c.o. is locked not to the crystal frequency, 
but to an adjustable whole number multiple of the 
crystal frequency and the loop can generate a wide 
range of fixed frequencies, all with crystal control 
but without employing a large number of expensive 
crystals. 

Practical Circuits 
The Signetics NE561B i.c. is a particularly versatile 

p.l.l. "chip" and priced at between £3 and £5 at 
present. The device contains a basic phase-locked 
loop together with a multiplier for a.m. demodulation, 
a limiting circuit in the feedback loop and two audio 
preamplifiers for the a.m. and f.m. outputs. The v.c.o. 
is of the relaxation type. That is to say, its frequency 
is determined by the values of resistors and 
capacitors. The simple practical circuits given in 
Figures 4 and 5 and described below are intended 
simply as rough guides to what can be done in prac- 
tice and are, of course, capable of refinements. 

Figure 4 shows an NE561B used as an FM demodu- 
lator intended to operate on the usual i.f. centre 
frequency of 10-7 MHz. Cl, C2, C3 and C4 are in- 
tended as r.f. bypass capacitors and coupling 
capacitors and are in no way critical. Rl, R2, C5 and 
C6 determine the characteristics of the low-pass filter. 
C7 and VCI together control the centre frequency of 
the v.c.o. VCI can be adjusted to give a centre 
frequency of 10-7 MHz and then left set. 
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With some simple additional circuitry 'the NES6,lB 
can also be used to demodulate a.m. as shown in the 
circuit of Figure 5. Here, the variable capacitor 
between pins 2 and 3 determines the band covered. 
If necessary, fine tuning can be applied via pin 6. 
RI, R2, Cl and C2 form the 90° phase-shift network 
necessary to ensure that the output of the v.c.o. and 
the incoming a.m. signal are in phase when applied 
to the inputs of the multiplier. The values of VCI, 
C4, CS, R3 and R4 quoted are suitable for the medium 
waveband. Thus, a single i.e. and a few passive com­
ponents can replace the i.f. and detection stages of a 
superhet receiver with considerable advantages in 
terms of distortion and noise. 

In spite of its wide range of uses, the phase-locked 
loop has only recently become an economically 
attractive device with the advent of whole p.l.l.s in a 
single integrated circuit. • 
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With some simple additional circuitry the NE561B 
can also be used to demodulate a.ra. as shown in the 
circuit of Figure 5. Here, the variable capacitor 
between pins 2 and 3 determines the band covered. 
If necessary, fine tuning can be applied via pin 6. 
Rl, R2, C1 and C2 form the 90° phase-shift network 
necessary to ensure that the output of the v.c.o. and 
the incoming a.m. signal are in phase when applied 
to the inputs of the multiplier. The values of VCI, 
C4, C5, R3 and R4 quoted are suitable for the medium 
waveband. Thus, a single i.e. and a few passive com- 
ponents can replace the i.f. and detection stages of a 
superhet receiver with considerable advantages in 
terras of distortion and noise. 

In spite of its wide range of uses, the phase-locked 
loop has only recently become an economically 
attractive device with the advent of whole p.l-l.s in a 
single integrated circuit. ft 

Our latest project Ts a self-contained, 
simple test-card generator which 
produces a Crosshatch pattern with a four- 
step grey-scale and two frequency 
gratings superimposed on it. The complete 
pattern is surrounded with a castellated 
border. The unit contains its own power 
supply and features a one-chip crystal- 
controlled s.p.g., and its own u.h.f. 
modulator. It is a very useful tool for the 
workshop and indispensable when 
servicing in the field. 

• Plus start of new series 

TRANSISTORS IN TELEVISION 
CIRCUITRY 
S.W. Amos, C.Eng., B.Sc., Ml EE will be going 
through the complete TV receiver analysing the 
ways in which the properties of the various types 
of transistor are used to obtain the performance 
required. To start with, a survey of transistor types 
and characteristics, and basic transistor circuits. 
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Clrculla, PIn connecilona a Date. 
(Sip Inc. pap 11 aold alone), 

LINEAR I.C.'s AUDIO I.C.'s 
SN7853N2 t ·!IS 

I ·. SN78!152N ·11 
SN78888N '11 

1 ' 51 SN76888N t· .. "'I TAA2e3 I'll 
t · .. TAA320A ' '111 
1· .. TAA388A 1 ' 711 

TAAS70 1·11 
TBAI20S t · .. 
TBA231 t · .. 
TBAS20Q I'" 
TBA680Q I'GO 
TBA540Q z· .. 
TBA680Q I· .. 
TBAIII 1 ·11 
TBA71iOQ 1-" 
TBAIIOO t-.. 
TBA810S t·to 
TBA820 HO 
TBA910Q I'" 
TCA7SO 4'. 
TCA740 .... 
TCA940 t ·'I1I 
TOA2020 , ... 
UAAI70 1 '71' 
UAAlaO 2 '71· 

H. 
t·U .... 
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THAN* BC117 BISTOR9: saie AC107 MpBCllB AC117 Op ac12S ACIW Mo BC120 AC127 S2u BCia2 ACm 2tp'9C134 AC128K Op'BCISS ACUi UpBCIW ACUfK Mp BC137 AC14S! 29fl> BC138 AC142K 44p BC139 AC753K 2lb BC140 AC1M IfpBCM? ACT70 15pBC»43 ACt78 44p BCf47 ACt7» 44pJ6CY47A AC1S7 MpaC147B ACi87K «pBCl« Acisa jip bciwb ACt83K «pBC1« AC1MK 4lrt8C1«B ACfMK 41oBC14«C ACVt? MpBClK AD140 MplBCIM AD149 #1pBCt54 AD143 f3s DC157 AD1M MpBCISTA AOIfll MplQCtSS A0162 Mp'aci58B AFIU ttpBC159 AF115 OpBClHa AFite WpBClMC AFU7 a2p|BC1«1 AFiia OpBcierB AF121 Mp!BC1MA AFJ24 31D BCIMB AFJJ5 «p:BC?OOH Aff26 Mp BCt»C AFt27 »pBCl70 AFf3B 45p HC170B AflTS MpBCt70C AFI?» lip, BC17I AflSO 7ftp:8C17l A AFI81 7lpaC17lB AF1M Mp:BC172 AF2M 45pieCl729 AF279 HpBC172C A3Y67 C1'»;BC173 AU110 t1'75 BC173a AUI13 )t1 WjBCIW BC10J «pBC177 BC107A Up'BC177A BCt07B l4pBC17B BC10S 12piDC178A BCTOSA BC170B BCIMB Hp BC170 BC106C Uft BC17BA BC»09 I2p BCITflB BC5MA Hp BC18? BCtWB 14p BC182B 
sctwc isp Bciaau BC113 t5pBC583 ecit4 13a BCt83B BC11B Hp BC183L HCHe Hp BCI93L0 

Hp QC1B4 1lp-BDfM Hp BC1B4L I4p* BD137 »p BC1WLB ISp* BDf38 Hp BC1B8 MpB0133 19p BC1S7 JfipODKO »p BC204 Hp- BOtM Hp 80206 flp-BDIBS Hp BC2J2 «p< BDtBZ Hp BC212L Hp* BD1S3 Hp BC212LAHp* BD184 Op- BC213 Hp' BD167 lip BC213L Hp* 0023? Op BC2i« Hp' 00234 S4pBC214B 14p*BDW3 »4ptaC214L Up'aDXlB Hp*jBC237B Ifp- BDX3? 
"PJBC23S 17p«eOYll JJp' BC239 Hp- BDVW Hp 302520 Wp* BF119 Jlp'BCiiWC Op-BFHT 

«p*BF120 "P' BC^JA Zip R£i9i Hp 6CM1B Hp 0F123 Hp jBCaOA 20p;epf2S 
!a te^B SP Bn?7 'JP JBCaO? Hp BF152 «p; 002670 HPBF153 

5JPJBC2WA HpBFlM 
•{P.BC2KC HpBFlBO JJP^eCZM JfpBFHO Jg'BC301 MpOFlBl }Jg;0C3CO Uo BF1W 1JP IBC304 44p BFt« .}•? BC307A Hp* BFH? j;P^BC307B Hp*BFT73 JJP, BC308A lip" BF;77 l?Pj:BC30fl 17p*BFI78 HP BC3J3 BFt7B 

Abfibo 
!5K*'(S^ "*»: 8FtM 

3tp BfY73 4tp BF336 *t0 BF337 44p BFiM Up BF<M 75p BFBM MB BF!»7 

tto* 0C7? 43 Bl 'M7A Mpl4«Fln rip OC75 45pf 7*30 VP 1+ J!o OC77 Up 7*53 Mp 10+ Up 0C«10 Mb 74(0 Up 50+ Hp 0RP12 4:1 11 7470 Us 100+ 
»0* RJ0C0B tl »J 7473 Ma Hb* R2010B Cl *5577474 Hp 
"B* TIPJS 51 pt 7475 Up i, pll Mp BFR3B 17a* TIP5S 

*' •» SSI! *!?' TIP31A 

Hp BRYM Uo|BSXU Mp 8SXW 
OP.BSXTS np'iBSYSS MplBSYN 17plBSV52 

"f 1+ "F 10+ Up 50+ «P 100 + lip Mb 
JJ? OIODM: "F BA145 tip „"5|BA1*a Hp BA158 1|p 

5]"|BA1S« 15p W-7I1BAX13 Ip JI-70,BAX11 tp C1J0 BBKOB Up 

"F. BC3I3 42a* 8F17D 
SS'li^ fp BFIM ;;f iBca» Up* bfibi JJF(BC337 1!p*BFia2 jjF.(BC33S 15B* 0F183 
JJL'.BCMIA Ifp BF1S4 ,,J.;8C3T7 Ha BFIM 

£l n S511 Up T1P32A B7pf7482 HP 10+ OP Mp BIT43 4ip TIPO ••w74ag up 53+ Ho IS®' BFW10 Hp VPM hHTIK Sp 100+ llS Mp BFW11 7Jp TIP4f A 71(37453 lip P 

«-M BFXM 2tp TIP42A HR74M Hp C2-3S BFX89 tip TIP30MCl ll)74121   O W BFXOT Up TIS43 MpJiJiS S 0,0068 

Hp BF*a7 UPTISM "P OAM5 Hp ei H BFXH Mp-risS 5?" tJIsI "P BA148 Hp 4Jp BFY50 HB IN705 foJli n 3!5 
Up BFYBI Ua 212540 7»5)74,» '5? 
Up BFYM Mp af^MA^Mm'liu t+3 laitOB J" 

Mb BFY00 II IWbw^ia SHsmiWaN C14J BYIM lip SS BHIOI VjJSSS? t1-7?BYI27 Up Hp BRC4443C1 44 JN^O Jr? SNTWIJND tl-SS »*" Mc 17p BRYM 40a 2Nf9WY 17d* SN70023N J'P Bp BRYM Up- jmma Up!8N76023ND «•« OAS1 15o Up SSXK Mp,sN3^ iii SNipnan 12-44 StS 35 Bp BSX» MpjaNJMS Up SWITKaiDH »5 
Op.BSXTS Bp SNJ7W 17b* S1W227N £1-n 2j!L K MplBSYSO UplsNSTBJ 17p* SNTOMO H IJ* SJ"? .{F Mp|BSYN UKilSw IJS'SNTJMO £1H- TILS2 HS "fIBSVC 15a JN37M 17p* TAAWJ H (0-125-L(d/ 
S" i7.!2 J W ITp* TAAMOG lip * pU SE-SH S fl'Sl8!'3"" "O* TAAira 12 (2 TIUll 44p 
BaluiM CI-S'IKUS "f*|TAAt11B «-7l* (0-12$-LM/ So IHBOf fl-M 3c2!S gP.-TBA540<J O B* Grun) 
s ^ Hi? SS-''^lA 

ZtNER DIODES: 
400mWH—5% 3V-33V Hp •ach: 10/iJp 1W 3V3-200V Hp MCh:10/«1-7l 
■ IW 8UBMINIATURE SKELETON PRUETSi 

(Vertlca) or HorliontsT) 
100 ohm to IM—tp- each: W for £J'H» 100 for £i H- 

Mp BU204 tZ Up B1/203 C2 Hp DU2W O Hp Bl/m £2 
41p GET872 Hp iNTE< Itqa-pw* *«.*■* 1A 200V lip* GETeai Hp ORATED IgJJS0 f? INHM Hd 

JJK SIK Jl55 CIReUIT8: TBAMO Il S- 1A 400V 
Z' K Z ?5S? ^TI«SSas %% 'p, 
Z S £% 1% jlS^I790 "Z "Tlw 
2p: KJ,ii32 ""I'tot kPnemo ii-25 uMcor up 3!£3 KIISS J F '+M 24B!.741 (aolnDlUMp* 1A 1000V Mp MOEHO Hp 740a 25p(75e «Sp 1N40M 7p Bp. MJE521 M0 741IJ BbjZMI* «-411(44145 Ip 
Up* MJE1P55I1-4017412 Kpl 115401 Up »a" MJEaooom^riia up 115402 up Up* MVE3055 57pi7414 TIplpiL 1N5404 Up Mp* MRU 131 Mp" 7420 2*p)POCKETS: 1NS400 Bp 
Bp OC4t 75p 7450 TPp l Pin DILI 1N5405 22p 

1l„.iBC54S l2p*|BF1P!C 
|fjBC558A 15B*(BF196 UpiBCY31 55p BF10T «|b;BCV« Mp'BFIM ap:BCY42 25p BF105 tt5 6CY70 Up BF200 

"FBF1242 USgCYTJ _ »tp BF12« 

aSxlS:??1 . 'P RCA405S4Tip TBASTOO 
TBAMI^ UAIOOV Ip 

TBATnO S>H- 1A200V IBA750 S^llNHM np 

PRECISION POLY- CARBONATE CAPACITORS 
All Mlflh Sf*/>lllty—•Kturmly LowLOAkBDO 

liaaczn £1-11:0F24O 
24Q BDIH Hp.BF241 Hp" BD118 Hp- BD1J3 Hp' BD124P Hp- BDiat Hp* BD132 Hp* BD133 Hp* 0D1M 

•Ip|SF2H t7p|BF230 l7p'.BF257 41p 0F2M 4lp BFSSe wpjQFaea »p,BF2«3 

"SIS!?00 tp *7yNE»5 Hp" 1A 600V 1®NE5M £1-25 1744007 Up 
J4p{741 (8 pin DlLOMp* 1A 1000V Upfrea tip INXXO 7p 

25p OC4t Up OC42 MP OC44 44p OC« Up* OCTO Up* OC71 

75p OIL 
2*P BOCKETS; Up 5 Bin OIL: 
mSJ1+ 
mS'O+ 
•4SK'+ n-291100+ 

£141 1N4140 INMOl IN5402 1NS404 1NS406 1N5408 
jto 1N914 
•P 1S44 "P 13920 ISpi 1S021 

RESISTORS—High «fablllty. low nolM enrtxsn film 8X fw Bl 40*0, EWol 7<rc. E12 BBflw only—frorti 2-20 10 Z-2MO. A" ■I Zp* each. Hp* lor 10 of ooy ono vfilua. lip- for 100 of Boy onav»lu«, SPECIAL PACK: 10 of oach valuo 2 ZQ & 2-CMn C73Q ratlatQf) Cj-Si*.  
WI REWOUND RESISTORS! 

5% To*. 3-SW (0*f2R-22R)-Hpi 8W (10R-12K)—Hp; HW (0'47R-t0K) —Hp. 
TANTALUM BEAD CAfAClTORS: 
0-1. 0'18( 0-22. O SS, 0-47, tI M, 1 OuF Bl 1 -SyF/HV -lfp*^-2«F/HV-flp-: 3-3^F/ 33 V—Hp*; 4"7flF73BV—Hp*: 1-SwF/aSv-ITp*! 10uF/2SV- I7n*; I0«F/33V—Hp'; 16//F/SQV: ajiEF/iav: as^F/ioVs 47^F/« av Blllp*: M^F/3V-I7p*; 100aF/3V -Up". 
CLECTROLYTICB; 
Axtpl or Radial L«adB; S^aluoi In pF) IV—1.2 2. 3 a.4-7.i-8.10.15. 22. 33—Hp*I 47. 68, 100, ISO- Hip*! 220—Hp* i MO, 470- Up*: M0. t00O-«p*3 1 800- Up*: 220tV-4Jp*. 
25V—1 2 -2, 5-S. 4 7. S B, 10.15. 

22-tio*t33t47,68,100-Hip*; 150-14p* 1220-Hp* x 330,470- 27p*: 650. fOOO-^Sp-i 1300, 2200—Hp*. 
M/4»V—1. 2*2. 3*3, 4*7, « 8- llp*: 10,15.22,33.47. W. 100- fZJp*: IfiO-Zfp': 220-«p*: 330.47D, 540—3lp* 11000.1500- 42p-; 22J»~€5pt. 
OV-1. Z'2, S-3, 4-7 « 0-|tp* 10, 15-1 lip*: 22, 33. 47-4Sp* i M. 100—17p*! 1M. 220—Hp*J 330. 470, tOOO-Hp*. 

A-C, RANGE rtce Dlmen alone {mm) each 
L □ 
27 12-7 £t 24 
27 18-7 £i-n 
33 Tfl £1 M 
S3 16 £1-71 
$3 16 ct n 
33 19 £8-08 
S3 ID £2 24 
806 M £8 41 
W-9 22 £8 64 
M-8 234 £2 94 
50-8 2B-4 £1 74 

«3V O.C. RANGE 
VBIub tuF ±1% ±2% ±SX 
O 01-0-2 £1H £1-18 Hp 
0-22-0 47 £1-12 £1 24 Mp 
0-66 £t 0i £t » £1 M 
10 C2-« £1 n ci-st 
1-5 £2 94 £1 « £12# 
2-2 £2M £1-M £1 « 
3-3 £3 42 £2 M £1 14 
4-7 £4-H £2 72 £2-24 
OS £4 11 £l-n £2-M 
10 M M M il £2 U 
15 £V't2 £f-44 C4-M 
M £H M M M £4 H 
Send •,£.«. tor free dotnlled II it* 
of additional ftock llama, plugi 
and aoekatt, fuaea, diaca, poly- 
Balarcapacllora, brfdaa r*«tlfl«r» 
MDhvoltaaieUctrolyllca. Whole- 
Mla price Hit* araUeble lo boot 
fid# CampanlBi. ADD t% VAT 
TO ALL ITEMS EXCEPT THOSE 
MARKED WITH • WHICH ARE 
12l«. PLEASE ADD £5p Peel 
and P»cfclnfl to ail ordert. Dport 
add coet of alr/aM mall. 

Marco trading 
(DapL Wl) Tha Old School, Edatoaton. 

Wera, Shropatiln 8V4 KRJ 
Tel: Whlxoll 404 (STD: 004^72) 
(propa. Mlnlcoel Tradlno Ltd.) 

C-MOS 
4000 ■H" 4001 ■11" 4002 -II* 4006 Iff* 4007 -H* ♦OM ■tt* *010 '«2* 

3* 7442 7445 •U* 7447 •W 7443 I'll* 7451 rr 7470 •28* 7472 -tl" 7473 '22* 7474 -22" 7478 I-24* 7470 |-M" 7435 7438 7489 7490 7492 

17* H* «• 27* 14" 7427 W 74192 7430 T4" 74193 7441 H* 74190 
You cm eombfnR C-MOS & TTL for 

quantity discounts. 
25 plus tesB 5%. 100 plus loss 16%- 

I.e. SOCKETS 
Spin Hp* 10 pin Up* 29 pin Hp* 14 pin Hp* 24 010 Hp* 40 pin 44p* I.C. plna 1M Mp* 1,000 £2-71* 

eltclroniES 
SEVEN SEfeMEMT DISPLAYS 

56A Fortis Green Road 
Muswell Hill London N10 3HN 
Tetephone 01-883 3705 

»1»" Hne. din) 1+ .10+100+ TILmftirf up* Up* 11 »• TIL21! YSlow 77a* Up* Hp* TILS15 R«d (H.B.j Wp* Up* ITp TI1338 Smn (H.B.) Zip' Up* Hp* ••»* One. Clip) TILSMIRml 15p* Up* ftp* Timt Y.llpw (H.B.) Up* Up' Up* TILiU Ri~l 1H.B.)_ Up* Up* Up* TIU34 GfMnJH.B.) I»p*Up*Mp* B.8.)-Hlph BrlshtaMi. TRONIX All Hwl DLTM Com.A O-SCT+I 171* Ot.70* Com.C 0-50" R/H d«. pt, 171* DLTH Com,A O-Sl* R/H DOU. dl J-M* DL7«5 com.A -sor+i l-U" DL747 Com.A -550" L/H p(. 5-4I* MONSANTO Oft.n MANfil Com.A 0 SO" R/H d»c. pi l-M* 
MAN52 Com.A p!. J-M* MAN53 Com.A 0'ST+1 I'M* MANSf Com.C O-SO" R/M+«. pl. JM" Rod 
HAN71 Com.A 0-30" RM d«, p|, 151- H ANT! Com.A o-ao* UHd.O. pi. 1-O!* 1/AN73 Com.A 0-W+1 1 55* MAN74 COro.C O-d?* R/H dM, pi, 1-U* XCITOH XAN352 C-A. R 0-»- UH dM. pt, f-tl* 
XAH3KC,A.O»-30*WHd.0,pl. «-B* XAN62 C.A* V O'SV UH d.0. pt. J-41* 

LINEAR ■ c.-s AUDIO I.C.-S 
AY-t-B0fl1 AY-5*1224 A AY"S-3fl07 AY-5-4C07 CAaOH 
CA3W 

VAT lACLLSIVi; I'UICTS 

SUPER SAVER 

★ 555 Timer ★ 

4 for £1-00* 
+ 28p* each + 

OOR NEW A4 t.C. BOOKLET Sapplled FRfC with order* of any I.C.'• worth £4 • 44 or mora. Co ntelna 
Circuits, pin eonnecdona 4 Data. C3ip lite. PAP II poU aloha). 

LINEAR l.C.'s AUDIO I.C.'s 
MC13BaP/ TOA1362 MC1327P/ TOA1347 MC1330P MC13MP MCISBIP MC1357P/ LM2111N MC137BP MCT4MCS MC1499L MC33WP MFC9030A NEM0L NE549 NEWS NE9S4 NE5M NE«1 NEM2 NEM5 NEW NE547 SL4I4A 3L415A 3L440A SN7B401N SN7M92N SN76001N SN7O0D3N 5N76013N 8N76M3N SN7WMN SN75M4N 

poslnno and Pockinfl 21|1 
IVOIS lollo«<nl by a ' IhelidO VAT fi a- oil olhois Include 12 S-1 ALWAYS PIEASEO TO SEE PERSONAL CALLERS 
TRADE ANO EXPORT CUSTOMERS MOST WELCOME O.oisMs Cusloimv. dedocl!'21 ifomiiemsmnikeu wllna • I PhOmollic/s 

DLTO7 Com.A 0-30- L/H dec. pi. 1 -TT SLTQTR Com.A 0W R/H dec, pt. I -T** LT27 Com.A p-Dl" R/H Dou. dt. 3-44* DLTaQ Com.C '630' L/H dec. pt. « «* Yallow MAN81 Com.A O-W R/H dec, pt, M4* MAH8a Com.A 0-W WH dac, pi. 2- 24* MAN85 Com^ O-MT+I f'M* MANM Com.C O-Sp" R/H dec. pi. *•«* Oral! da MANM10 Com.A 0-3tr R/H dec. pi. I-IT' MAN36M Com.A O M' L/H d»o. PL 2'17* MAN39M Com.A 0 - »y +1 2 17* MAN3M0Com.C0 SD'A/H dec.pl. t-17" 
XANQItt C-A. R 0 W L/H dec. pt- i n* XANM2 C.A. G 0'W" UH dec. pt. 2 41* XANOW C.A. Y 0 W L/H dag. pt. 2-f|# 

LINEAR I.C.'s AUDIO I.C.'s LINEAR I.C.'s AUDIO I.C.'s 
m CA3C89/TDA18W CA309OO CA91S3E/LM1BW CA909TE CAStWS CA3140S CA31W8 CA3600E LM901 AN (3 pin) 

LW301AT (TOW) LW301AT (TOW; LM5MN C9 plni Lfwoi is pin) 

LM372N LM373N LM3T7N LM890N-8 LM380N LM881N LW382N LM3900M LM39WN 
LM3909N 

t-71 Iff 1 « 1*«i 
» 175 1-31 •IS I 69- 

'74* MC1503/LM1905N MC1310P a MC1310P MCT3t?P MC1314P MC131SP 

3N785SN2 SN78532N 1-M •5 8N7efl«0N •48 3N7e6«N 1 44 
TAAS03 2 M TAA320A '76 
TAA350A t'Tf TAA570 2 » TBA120S l*M TBA231 1 ff 
T0A52OO 2-M TBAB30D 2-40 TBAMOO 2 H TBA650O 2 Of TBA851 2'M 
TBAT&OQ i fO 
TBABW 1 04 TBAMOS f 10 TBA620 1 1Q TBASDOg 8-00 
TCA730 4 f« TCA740 4 4# TCA940 1-71 TDA2O20 2 » UAA170 2t5' UAAHO 271* 
ZN414 Mf Z«<17E 1 «* ZN423T IW* ZNeaaE 1 M ZN435E »-7» ZNtCME 2 H ZN104OE 2NA1HE 1 44 l-TS* 
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Stirl!!!! 
.~It .~ . ,:. ., . .:t-:. ~.: .'" ~, "" .. 
~H .*~ """'<~. / "\. / , ~ __ 

;' ;' : ~ • ::' • Stlnin. SeUR liKa n ;""" .. 

4 CHANNEL MIXER/CONTROL UNIT & POWER SUPPLY 
(READY BUILT OR IN D.I.Y. MODULAR FORM FOR EASY BUILDING 

• I NPUTS-Lett deck, right deck, mic. and aux. 

• INPUT IMPEDANCE-47K ohms 
By designing and manufacturing in our own Essex 
factory and selling direct to YOU the customer, we 
believe we have produced ' just about the best values 
ever in mixer/control equipment. You can buy the 
Disco 2 Unit assembled, tested and ready to connect 
up and use at once, or build your own unit using Stirling 
Sound Basle Modules. Either way you stand to save-and 
look at the advantages you get-sensibly arranged 
controls (on the built unit), proper D)/PA facilities and 
RELIABILITY, 

• POWER SOURCE-220-240V. A.C. Mains 

• CONTROLS-Mains on/off, malt.r volume, b .. s ±15db, treble 
:l:15db. Land R mixing, Land R motor switches, selector switch for 
P.F.L. (Pre--Fade listening), headphone volume. mic. vol .• 8UX. vol .• 
LED Indicators on mains and decks. on/off switches. 

• HEAD PHONE AMPLIFIER-Powerful 2 watts Into a ohm.: .eparate 
vol. control. 

• TERMINATIONS-Five i" lack sockets-2 Input, 2 output, head­
phones. 

• ~~~t~:-::t:lln 3rt.; b~:;k m~~h ~:,\~o,~ ~~~rsfCI~~r~eJ':er:tro~~::; 
handling. 

Sugg •• ted Stirling Sound power amplifiers .... mbll.. with 

Built, tested and guaranteed, 

£39-95 
POST FREE In UK and INC. V.A.T. 

Kit of basic modules le •• power pack, 
flve *'" Jack socket., and 3 main. 
Iwltches, but with front panel 

£21-00 

READY BUILT 
(Prices Inc. V.A.T. but NOT cost of carriage) 

SOUND.LlGHT UNITS 
SSTL 3/2508-3 channels, 250w. each 
SSTL 3/19008-3 ch., l000w. each 

INTEGRATED POWER AMPS 
In strongly made metal cales, complete 

£2U5 
£25,15 

POWER AMP 40-40 watta r.m.s/40hml, 2ch. mlxer£U'OO 

BASIC MODULES 
For constructors wishing to bu.lld systems to their own 
requirements. As their description Implies, these modules 

POWER AMPS. 

55.103 I.C., amp. 3 watt. R.M.S. using 20V/80 
or 14V/40. InpulloomV. £2'1. 

88.103·3 Stereo version of above. 2 I .C.. £5'00 
55.185 5 watta R.M.S. Into 30 using 13·SV. 

Senaltlvlty-30mV. 3t" x 2" x 1". £3'1' 
55.110 100 watts R.M.5. Into 40 ullng 24V. 

5enaltlvlty-60mV. 3111 x 2" x 1". £4,1S 
Designed and recommended particularly for 
running from 12 volt car battery. 

SS.UI 20 watts R.M.S. Into 40 using 34V. 
Sensltlvlty-80mV.3111 x 2" x 1". £S'15 

55.140 40 watt. R.M.S. Into 40 u.lng 45V. 
Senlltlvlly-3oomV. DI.tortlon typically 
0·1%.5" x 3i" xli". £"50 

55.110 14 watts R.M.S. Into 40 using SOV. 
Sensltlvlly-350mV. Distortion Iyplcally 
01%.5" x 3i" xli". £1 '50 

55.1100 100 watts R.M.S. Into 40 using 70V/2A. 
Input .anslllvlly-5oomV. Distortion at 
half-power, typically 0,1%. 5" x 3i" x 
li". £10'50 

HS. 1 .. Mulll-flnned haatslnk for SS.140 or 
55.150. 75p 

HS.l100 Ditto for SS. 1 lOO £1· 50 

WHEN ORDERING 

~f:':cl~~.~~I~~':.W~ :'~':,.~~!~~S~~:ll:Mi~·7"s:m ••• ) POST FREE In UK and INC. V.A.T. 

POWER AMP eo-aow.r.m .• /4 ohms, 2 ch. mixer £41 00 
POWER AMP l00-l00w.r.m .• /4 ohms, 4 ch. mixer £15 
100 watt SLAVE AMP. £5000 

LOUDSPEAKERS 
DllCo 25-25 w.r.m.s. In cabinet: 20' lead £23·85 
Dlaco 5O--S0 w.r.m.s. In cablneti 20' lead £31'85 

COMPLETE DISCO 
with Disco 2 console and Ampower 50 
with Disco 2 console and 2 Ampower 50s 
with Disco 2 console & 1 Ampower 100 
with Disco 2 console & two Ampower 100s 

£155'00 
£210'00 
£1'11'00 
£250'00 

Disco 100--100 w.r.m.s. In cabinet: 20' lead £14·15 C.rrlag. In U.K. pi ••••• dd for Sound Ugh/ Unit. £1'00, 

AmpowBr 50-S0w. sllve amp. & speaker In cabinet £10'00 ~~~~ :r~s:g ~~o fo~ '~m:g;:: 1:~~~~:'~~;:c~/~~ri:'f. 
Ampower 100-10Ow. slave amp & speaker In cablnet£IO'OD £5'00, Completed/seas £10. 

EVI:RYTHING RIGOROUSLY TESTED AND GUARANTEED 

will require control knobs. etc. Each module Is supplied 
assembled and tested on Its own PCB. 
SSB4 Phose splltter (for two SS.10Ss) in bridge 

formation £2 '75 
55104/2 Two channel mixer sloge £3'75 
5510414 Four channel. mixer stage £7'00 

POWER SUPPLIES 
Every Stirling Sound Power Unit ls tested and guaranteed 
under working conditions before despatch. All units except 
55.312 Include a Itabllllsd low voltage take-off point 
(13-15V) for pre-empt tone control, radio tuner, etc. Out­
puts quoted are minimal unloaded ratings. 

Recommended for 
Power Amp 

55,312 12V/1A 5.5.105 £ .... 
55.311 laV/1A 55.103/103-3 £"15 
SS.. 24V/IA 55.110 £7'15 
55.334 34V/2A 55 .120 "'75 
55.345 41V/2A 55.140 £10'75 
55.350 5OV/2A 5S.125 £11'75 
55,3" SOV/2A 55.150 £12·75 
55.370 70V/2A 55.1100 £14·75 

55.310/50 Stabilised power .upply unit with variable 
outputfrom 10V to SOV/2A. Short circuit protected £1'1'75 

55.300 Power stsblllllng unit variable from 10 to 50V/8A 
for adding to unatablllasd lupply unlta £5'50 

SEND NOW FOR FREE 'CATALOGUE 
SHEETS. TRADE ENQUIRIES INVITED. 

SS.DTM Output control stage Master vol., 30db 
variation on treble and on bass; 3mV In 
for 2V out, 18V working voltage £1'75 

S5TL 3/250 Sound/llght, 3 channel., 250w. ea. £8'11 
SSTL 3/1000 Sound/llghl, 3 ch. l000w. each £11 ·. 

CONTROL/ PRE-AMPS. 
• UNIT ONE 
Combined stereo pre-amp & active tone control unit. 
50mV In for 200mV out, 1O-1eV operation. Bas. ± 15dBi 
Treble ± 15dB. Balance control; Volume control. Ceramic 
P.U., rodlo or tapelnputa. WITH FREE CONTROL PANEL 
FASCIA (Bought separately lOp) £1'00 

• UNIT TWO 

~~~x.'i~ ~~r~~IJd.O:;lr~ 'i'cir ~:.::~tI~u~~'lIJ1~~ I~~~~ 
CONTROL PANEL FASCIA £12'41 

• UNIT THREE 
8 pUlh-button atereo Input selector and low and high pass 
filters, and 30lN mounted at rear. Board length adjustable 

£1'75 
• SS.loo 
Basic active stereo tone control module to provide ± 1BdB 
on ba.s at 30Hz and on treble at 10KHz £3,00 

.55.101 
Stereo pre-amp 8ultablefor ceramiCS, tape, radio, eteU'7S 

.55.102 
Stereo pre-amp to mag. pick-ups, R.I.A,A. corrected £4'45 

STIRLING SOUND PRODUCTS ARE MADE IN 
OUR OWN ESSEX FACTORY AND SOLD DIRECT 
TO YOU THE CUSTOMER 

~~:,nr:,g~'~:"1rL Ui~c{"Jgct :'1~~;.n t:tr:Z I ffi r'111.] jJ I] iI jJ.1 subject to alt.ratlon without notice. E . .. O,E. S.A.E. 
• wIth enquiries, plNIe. 

Dept. PW5, 
37 VANGUARD WAY, SHOEBURYNESS, 
ESSEX. Telephone (03701) 5543 Stirlmg 

:I:a::~:~~.~. ~~~.~~~ .~~ .V.A~~~.~~~ .• ~~~.'. ~~.~~~.~~~.~~~~~ .~~.~~~: I 
(or .s list attached) for which I anclo.e £ ........ ,. 

NAME . . 
I 
I ti:u]iI~'i:uV4'j;Unh~~i 

220-224 We.t Road, Wo.tc:lill-on-So. ADDRESS .... . .. . . . .. . . . .. . . . . . .. . .. . . .. ... ......... , . ... .., . • I 
.. T.O.I ••• S.O.ut.h ••• n.d.c.07.02I_35_1041 __________________________ ..... ___ '~.=. ~ '~~. = "=.' =.~. :':':':"~:.:.:.:'~ ,='!.J 
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More power per £ from 

READY 

BUILT 
OR BASIC 
MODULES 

4 CHANNEL MIXER/CONTROL UNIT & POWER SUPPLY 
(READY BUILT OR IN D.I.Y. MODULAR FORM FOR EASY BUILDING 

By deslonina and manufneturlno 'n our own Essex 
factory and BEllIno direct to YOU the customer, we 
believe we have produced just about the best volues 
ever In mixer/control equipment. You can buy the 
Disco 2 Unit assembled, tested end ready to connect 
up and use at once, or build your own unit uslno Stlrllnp 
Sound Basic Modules. Either way you stand to save—and 
look at the advantages you gel—sensibly arranged 
controls (on the built unit), proper DJ/PA facllllles and 
RELIABILITY. 

■ INPUTS—Left deck, right deck, mlc. >nd «u*, 
■ INPUT IMPEDANCE—47K ohme 
■ POWEFt SOUSCE-220-W0V. A.C. Maine 
■ CONTROLS—Maine on/oh. meater volume, basa ±15db, Ireble L and R mixing, L and R motor awltches, Balactor switch lor P-F.L< (Pr»-Fade LlGlenlng), headphone1 volume, mlc. vol., au*. vol.i LED Indicator* on malm and deckt on/ofl swJtchaa. 
■ HEADPHONE AMPL(FIER~P<maHu| 2 w«tto Into 8 ohmm; aaparate vol. control. 
■ TERMINATIONS—five i" Jack «oc)iet»-2 Input, 2 output, haad- phonea. 
■ SIZE—SBJ* x 3}" x Si' max. dapth to rear (pfua ■aparafa power unit). Panel In matt black with control« semlbly grouped tor easy hundllng. 
BuggaaUd Stirling Sound power mnpllfloni Maamhtlaa with hemtslnk and power supply unit—B.S.IUPH (40 watts v.m.s.) £11 80; S.8.U0PH (W wirtta v.m.s,) «2'0#r S.S.1«PH £a-75. 

Built, teatad and guaranteed. 

£39-95 
POST FREE In UK and INC. V.A.T. 
Kit of basic modulea leea power pack, five Jack sockets, and 3 matna switches, but with tront panel 

£2100 
POST FREE In UK end INC, V.A.T. 

fPrlcfS Inc. V.A-T. but NOT cos/ of carilagc) 
SOUND-LIGHT UNITS 
S STL 3/250B—3 Chan nela, ?50w. each £21-85 
S3TL 3/tp00B—3 ch., iOOOw. each £25 #3 
INTEGRATED POWER AMPS 
Jo elrongly made metal caeea, complete 
POWER AMP 40-40 watla r.m,B/4 ohms, 2 ch. mixer« 

for conairoctore wfahlng to build eystema to thalr own 
'flQulremenla, Ab their description Impllaa, these modules 

POWER AMP 80—eOw.r.m.s/4 ohms, 2 ch. mixer £41 W 
POWER AMP 100—1l>0w.r.m.e/4 ohmt. 4 ch. mixer £53 
100 watt SLAVE AMP. £52 » 
LOUDSPEAKERS 
Disco 28—25 w.r.m.a. In cablnst; 20' lead £23-05 
Disco 50—60 w.r m.e. lr> cabinet; 20' lead £39 15 
Dlaco 100—100 w.r.m.a. In cabinet; 20' lead £44-15 
Ampower 6O-50w. slave omp. 4 epeakar In cabinet £6# N 
Ampower 100—100w. elava amp 4 apeaker In cabinet £M 0t 

tVbRVTHING RIGOROUSLY 
will reoulre control knobs, etc. Each modula Is supplied 
assembled and tested on Its own PCB. 
SSB4 Phase ep1ll1er(for two SS,105a) In bfldge formation C2 75 SS104/Z Two channel mixer stage £3-75 
3S104/4 Four channel, mlxar stage £7-#fl 

COMPLETE DISCO 
with DISCO 2 console and Ampower 50 £153 0D 
with Dfaco 2 console and 2 Ampower 50a £213'89 
with Disco 2 console & 1 Ampower 100 E17S-M 
with Disco 2 conaole & two Ampower 100a B2W-00 

Ctrrlajt In U.K. phase add for Sound Ughl UnHi £1-80. Powtf Amps 40 *60 &-St, Power Amp. 100 A fOOw.Mlaratmp Disco SS A 50 £100. Ampower SO and 100, Disco Consoh £5 • 04. Complah discos £10. 
TESTED AND GUARANTEED 

SS.DTM Output control stage Master vol., 30dt> 
variation on Ireble and on basa; amV In 
for 2V out, 18V working vollage £8 75 

SSTL 3/250 Sound/light, 3 channelo, 250w. ea. £9-23 
SSTL 3/1000 Sound/IIghi.3 ch. IOOOw. each £11 B 

|| POWER AMPS. ^H| POWER SUPPLIES 
Ready nsaembled on P.C Be., teetod and Ouaranleod. Easy to connect. With In struct) one. Output rcltnga quoted ±1db 
88.103 l.C, amp. a watte R.M.S. uelno »V/8 O orl4V/ifi. Input lOOmV. £2 15 
88.f03*3 Stereo version of above, 21.C.4 £5 00 
88.185 5 watta R.M.S. Info Sf) using 13 5V, Sensitivity—OOmV. 3}'* x 2" x I", £3-15 
88.110 100 watii R.M.S. Into 4ft using 24V. aenslllvlty—MmV.ar x 2^ x f. £4 45 Designed and fecommended particularly tor running from 12 voJt car battery. 
88.120 20 watts R.M.S. Into Ail utlng 34V. Sensitivity—OOmV. Sj" x 2" x 1". £4-15 
S8.f40 40 watte R.M.S. Into 4 ft using 48V, Sensillvltv-aoOmV. OUtorlIon typically 0'T%,B-x sr x IJ-. £« » 
88.160 64 watte R.M.S. Into 4ft ualnQ BOV. Sensitivity—350mV. Distortion typically 0 1*. B" x 3i'x ir. U H 
86.1164 100 watte R.M.S. Into 4 ft using 70V/2A. Input senalllvlty—BOOmV. Dlefortton at half-power, typlcelly 0 1 ■*. 5" X 31" X 11". £19 56 
HS. 140 Multi-finned healslnk for SS.140 or SS.160- 75p 
HB.IIOO Ditto for SS.I 100 £1-50 

Every Stirling Sound Powar Unit Is tasied and gueranteed 
under wotklng condJtlone before despatch. Alf units except 
SSJ12 Include a alablllsad low volfage takenjfT point 
(13-15V) for pre-smp, tone control, radio tuner, etc, Out- 
puta quoted era minimal unloaded ratlnge. 

Recommanded for Power Amp 
88.312 12V/1A S.S.I 05 £140 
88.311 18V/1A 83.103/103-3 £« H 
88.334 S4V/1A SS.UO £7 65 
98.334 34V/2A 55 T20 £B 75 
98.345 4BV/2A 3 S.I 40 £10-71 
88 AM 50V/2A SS.12B £11-79 
88.369 BOV/2A 35.160 £12-75 
99.370 70V/2A SS 1100 £14-75 
89.310/B6 Stabilised power supply unit with variable 
outputfrom 10V to B0V/2A, Short circuit protected £17 75 
88.306 Power ■loblllelng unit variable from 10 to 60V/8A 
for adding to unatabllleed supply units £5- M 

SEND NOW FOR FREE CATALOGUE 
SHEETS, TRADE ENQUIRIES INVITED. 

CONTROL/PRE-AIMPS. 
■ UNIT ONE 
Combined stereo pre-amp A active tone control unit. SOmV In lor 200mV out, 10-14V operation. Baaa ± iBdB; Treble i tSdS, Balance controt; Volume control. C»r«iT>lc P.O.. radio or tape Inpula. WITH FREE CONTROL PANEL FASCIA (Bought separately 59p> C»'94 

Controls as UNIT ONE but for mftgnetlc cartridge fnpuf, R.T.A.A- corrected. BmV In for 200mV out. WITH FREE CONTROL PANEL FASCIA £12'4J 
■ UNIT THREE 
6 oueh-bulton stereo Input seleclor end tow and high pass flltera, and 30IN mounted at rear. Board fangth adjuatable £9-7l ■ SS.100 
Basic active stereo lone control modute to provide ± tBdB on basa at and on treble at 10KHi £3 N 
■ SS.101 
Stereo pie-nnip suitable lor caramlca, tape, radio, etc £2-75 
■ 88.102 
Stereo pre-amp to mag, pick-ups. R.KA A. corrected £4-49 

STtRUNO SOUND PRODUCTS ARE MADE IN 
OUR OWN ESSEX FACTORY AND SOLD DfRECT 
TO YOU THE CUSTOMER 

WHEN ORDERING AU goods oant /wf-free In U.K. (eicapi cer/a/n heavy ready hulU Items) end ALL INCLUDE V.A.T. Prfca# suhiecX (o allanUon wllhout nol/ce. E. A O.E. S.A.E. wllft enwhlos, plcose. 
Dapt. PWS. 37 VANGUARD WAY, &KDEBURYHE&S, ESSEX. Tefephon# (03764) 9943 

220.224 West Road. W oatclifl-on- S ea Tal. Southend (0702) 351041 

ACCESS OR BflRCLflYCARD—Just tell us your Ho. _ 

To STIRLING SOUND, 37 VANGUARD WAY. 8HOE8URYNE8S, ESSEX- 

Stirlhiii 
Sount 

(or ae list attached) for which {enclose £.. 
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p-DcCnology 
DAVID GIBsON 

J 
~ 

THIS MONTH 

' ... he 74. Receiyer' 
~ 

In both of the previous ILDeCnology circuits we've 
employed a fairly common practice of using a single 
power supply or battery. However, the basic "text­
book" op. amp. circuits commonly show a balanced 
power supply. SQ this month, we are going to go by 
the oook! 

Fig. 1 shows the balanced power supply configura­
tion. Both inputs (inverting and non-inverting; remem­
ber?) and the output share a common conneetion­
point B. The two 9V batteries are connected in series 

~BI 

Input I 6 

Output 

In~ut 2 

OV 
~""'~""''''''~''''''''''''''''''''~''''''''''~~'''''~+~9V 

~B2 

Fig. 1 : Balanced supply details. 

18V 

and, of course, the total voltage applied to the op. 
amp. (between pins 7 and 4) is l8V, the maximum for 
the 74l. 

When talking about vQltage it is necessary to 
specify two points. Here, we've done this by stating 
that it is pin 4 and pin 7 that have l8V across them. 

Practical Wireless, May 1978 

If we use point B as one reference point, then there 
is plus nine volts (+ 9V) between it and pin 7; and 
minus nine v01ts (-9V) between point B and pin 4. 
Our earlier disoussions (Practical Wireless, March 
issue 1978) about inverting and non-inverting circuit 
configurations are still valid. 

In previous ,uDeCnology articles, we looked at a 
simple open loop inverting d.c. amplifier. This is 
extremely simple but has certain disadvantages. To 
avoid these, we are going to use our 741 op. amp. in 
a closed loop inverting d.c. amplifi·er configuration 
(although we will be using it to amplify a.c. signals) . 

These tW(} basic circuits are shown together in 
Fig. 2 so that the differences can be clearly seen. 

TQ see how the basic and purely theoretical text­
book circuit of Fig. 2b is used in practice, look at the 
simple radio receiver in Fig. 3. 

Here we have a balanced power supply (two 9V 

* corn ponents 

·Rl 3300 
R2 3' 3M!}' 
Cl O>lfi-F 
C2 O·I,uF see text 
VC4 300pF or 500pF Variable capacitor 
01 OA91 diode 
ICl 741 op. amp 
L1 Ferrite rod see text (9·5mm dia <951'111'11 long) 
One fLOeC 
One fLOeC d.LI. carrier 
EP1Aco.sreq spot 1k!) earpiece 
Two PP9$V batteries 
Solid cored wire Or OeCjumper leads 
24 s.w.g. enamelled copper wire 
Plastic covered wire,for aefialand ei\rth 
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THIS MONTH 

*The 741 Receiver* 

In both of the previous /<DeCnology circuits we've 
employed a fairly common practice of using a single 
power supply or battery. However, the basic "text- 
book" op. amp. circuits commonly show a balanced 
power supply. So this month, we are going to go by 
the book! 

Fig. 1 shows the balanced power supply configura- 
tion. Both inputs (inverting and non-inverting; remem- 
ber?) and the output share a common connection— 
point B. The two 9V batteries are connected in series 

12 iov 
+1 9V 

Fig. 1: Balanced supply details. 

and, of course, the total voltage applied to the op. 
amp. (between pins 7 and 4) is 18V, the maximum for 
the 741. 

When talking about voltage it is necessary to 
specify two points. Here, we've done this by stating 
that it is pin 4 and pin 7 that have 18V across them. 

If we use point B as one reference point, then there 
is plus nine volts { + 9V) between it and pin 7; and 
minus nine volts (--9V) between point B and pin 4. 
Our earlier discussions (Practical Wireless, March 
issue 1978) about inverting and non-inverting circuit 
configurations are still valid. 

In previous "DeCnology articles, we looked at a 
simple open loop inverting d.c. amplifier. This is 
extremely simple but has certain disadvantages. To 
avoid these, we are going to use our 741 op. amp. in 
a closed loop inverting d.c. amplifier configuration 
(although we will be using it to amplify ax. signals). 

These two basic circuits are shown together in 
Fig. 2 so that the differences can be clearly seen. 

To see how the basic and purely theoretical text- 
book circuit of Fig. 2h is used in practice, look at the 
simple radio receiver in Fig. 3. 

Here we have a balanced power supply (two 9V 

★ components 

•R1 33(Kj 
R2 3-3Ma 
Ct O'Ifif ! 

02 0-lfiF see text 
VC1 300pF or SOOpF Variable capacitor 
D1 OA91 diode 
IC1 741 op. amp 
LI Ferjile rod see text (9-Smm riia x9Smm lone) 
One jxDeC 
One ftDeC d.»J. carrier 
EP1 Acos red spot Ikf! earpiece 
Two PPSSV batteries 
Solid cored wire or DeC jumper leads 
24s.w,8.'enamelleti copper wire 
Plastic coveted wire for aerial and earth 
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r-____________________ ~V 

Z 

Input 6 

Output 18V 

~ __ ~ ____ ~--------~----------~OV 

-9V 

+ V 
R2 

7 

Input ICI 6 

3+ Output 18V 

OV 

IHD0381 - V 

Fig. 2: Open and closed loop configurations (above and below 
respectively). 

batteries). Note also the two resistors R2 and RI 
whose ratio determines the overall gain. 

Tuning capacitor VCl and coil Ll "tune" in the 
radio frequency (r.f.) signals. Diode Dl rectifies the 
r.f. signals and feeds the resultant audio frequency 
(a.f.) signal to the op. amp. via Cl. The latter is used 
to block the otherwise d.c. connection between the 
pin 2 input and the 0 volts line via Dl and the coil. 

For medium wave coverage, Ll is 65 turns of wire 

A.,-!al 

,...-__ -<>B9 
01 

89 

K34 

K23 043 
E 3 

Increasing the value of C2 to 4-7f'F was found to give 
better reproduction of the lower frequencies. If you 
use an electrolytic capacitor here, connect the posi­
tive lead to pin 6, negative side to the earpiece. Cl 
is not critical and any value from O' Olf'F to 0 -lflF 
will work well, The diode may be connected in either 
polarity and will still work. 

Constructing your circuit on the flDeC B is 
extremely simple. Just plug the components, by their 
own leads, into the f'DeC hole letter numbers shown 
in Fig. 3. The 741 op. amp'. will still be in its holder 
from the last project. If the receiver is to be per­
manent, simply transfer the components to a piece of 
Blob Board. 

Since all variable capacitors have some means of 
mounting them, the tuning capacitor can be mounted 
onto a suitably small case, the Blob Board simply 
stuck to the frame of the capacitor with a suitable 
adhesive, thus the whole receiver is in one piece. 
(Hold coil to Blob Board with elastic band!) 

Using 2· 5 metres of wire as an aerial but no earth, 
the PJ'lOtotype gave excellent results with two 9V 
batteries as a source of power. The current drawn 
was around O· 9mA. and so the circuit is extremely 
economical. It will also function on lower voltages. 
Using a single battery and connecting the 0 volts line 
to negative gave inferior results. As with most simple 
receivers, a good aerial and earth is an asset, 
especially in difficult areas of reception. Using less 
turns on the coil andlor a smaller value for VCI (say 
IOOpF) should enable higher frequencies to be 
covered. With a good aerial, foreign stations might 
possibly be received. 

If the r.f. circuitry (VCl/LlIDI) is removed, and 
a crystal microphone plugged in to f'DeC holes FlO 
and A23, the unit will function as a microphone pre­
amplifier and the results heard quite clearly in the 
earpiece. To this end, one could use the circuit with 
a probe instead of the mike to check a.f. circuitry. 
Alternatively, using the diode as a probe, r.f. circuits 

9V~BI 

QZ3 

9V~B2 
-

Fig, 3: The e\:)mi:!l~e Circuit ltia­
gra:m"o'fthe simple 141 receiver. 

.. 
I 

z • 

-=: Earth 
~ ____________________ ~P43 _, 

(24 swg enamelled used in the prototype) close wound 
on a 9· 5mm dia x 95mm length of ferrite rod. The 
tapping point is nine turns up from the earth or zero 
voLts end. 

The 741 gives good amplification as shown and 
provides ample signal to power a small earpiece. 

38 

in receivers etc could be checked out. 
The total cost of components is very low for this 

circuit and it oould make a very useful bedside 
receiver. The batteries should last a very long time 
since the entire receiver draws less than lmA. On 
no account should higher voltages be used. • 
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ESii 

Fig. 2: Open and closed loop configorations (above and below 
respectively). 

batteries). Note also the two resistors R2 and R1 
whose ratio determines the overall gain. 

Tuning capacitor VC1 and coil LI "tune" in the 
radio frequency (r.f.) signals. Diode D1 rectifies the 
r.f. signals and feeds the resultant audio frequency 
(a.f.) signal to the op. amp. via Cl. The latter is used 
to block the otherwise d.c. connection between the 
pin 2 input and the 0 volts line via D1 and the coil. 

For medium wave coverage, LI is 65 turns of wire 

Increasing the value of C2 to 4-7^F was found to give 
better reproduction of the lower frequencies. If you 
use an electrolytic capacitor here, connect the posi 
live lead to pin 6, negative side to the earpiece. Cl 
is not critical and any value from 0-01/<F to O-l/'F 
will work well, The diode may be connected in either 
polarity and will still work. 

Constructing your circuit on the /'DeC B is 
extremely simple. Just plug the components, by their 
own leads, into the eDeC hole letter numbers shown 
in Fig. 3. The 741 op. amp. will still be in its holder 
from the last project. If the receiver is to be per- 
manent, simply transfer the components to a piece of 
Blob Board. 

Since all variable capacitors have some means of 
mounting them, the tuning capacitor can be mounted 
onto a suitably small case, the Blob Board simply 
stuck to the frame of the capacitor with a suitable 
adhesive, thus the whole receiver is in one piece. 
(Hold coil to Blob Board with elastic band!) 

Using 2 • 5 metres of wire as an aerial but no earth, 
the prototype gave excellent results with two 9V 
batteries as a source of power. The current drawn 
was around 0-9mA and so the circuit is extremely 
economical. It will also function on lower voltages. 
Using a single battery and connecting the 0 volts line 
to negative gave inferior results. As with most simple 
receivers, a good aerial and earth is an asset, 
especially in difficult areas of reception. Using less 
turns on the coil and/or a smaller value for VC1 (say 
lOOpF) should enable higher frequencies to be 
covered. With a good aerial, foreign stations might 
possibly be received. 

If the ri. circuitry (VCl/Ll/Dl) is removed, and 
a crystal microphone plugged in to ^DeC holes F10 
and A23, the unit will function as a microphone pre- 
amplifier and the results heard quite clearly in the 
earpiece. To this end, one could use the circuit with 
a probe instead of the mike to check a.f. circuitry. 
Alternatively, using the diode as a probe, r.f. circuits 

ASi . HiO" K26 
SSva 
AC23 

Ot } 
J. y-o- 9V_S 

033 T 
2P 7 1 

IC ?\6_ 

AK3« AK36 

iK23 6043 

:Fig. 3; The complete circuit <3ia- 
gram of the simpie. 741 receiver. 

8V-=-B2 

TP43 

(24 swg enamelled used in the prototype) close \yound 
on a 9-5mm dia x 95mra length of ferrite rod. The 
tapping point is nine turns up from the earth or zero 
volts end. 

The 741 gives good amplification as shown and 
provides ample signal to power a small earpiece. 

in receivers etc could be checked out. 
The total cost of components is very low for this 

circuit and it could make a very useful bedside 
receiver. The batteries should last a very long time 
since the entire receiver draws less than 1mA. On 
no account should higher voltages be used. % 
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NEXT MONTH IN' ... 
pradjcal 

a . B~!~t~t~!~~ 
W the PW Bovington Tank Game. All the thrills and noise of tanks 

, locked in combat can be yours when you build this exciting and 
unique game which is suitable for any 625-line u.h.f. television set. 

The first of an occasional series of news­
letters from Joe Kasser G3ZCZ (/W3), residenl 
in the USA. This one takes a broad look a' 
Amateur radio, broadcast viewing and listen· 
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Audio Distortion Meter 
The original Audio Distortion Meter designed by 

F. C. Judd appeared in Practical Wireless in April, 
1972, and since that time, both professional and home 
constructed audio amplifiers have improved con· 
siderably in their specifications. 

Until 1972 distortion measurements down to 0·1 % 
were good enough for most amplifiers currently avail· 
able, but since that time the distortion content of 
amplifiers has dropped lower and lower. Today a 
typical figure would be around 0·01 % with the top 
designs as low as 0·001%. The need for an improved 
distortion meter was becoming of increasing im· 
portance. 

The design now described is based on the original 
F. C. Judd version. A number of improvements have 
been made, resulting in a distortion meter capable 
of measurements down to below 0·01%. A low pass 
filter is also included. 

Principle of Operation 
The principle of operation of a distortion meter is 

to remove the fundamental frequency and leave all 
the harmonics and spurious signals unattenuated. 
These remaining signals are presented to an a.c. 
millivoltmeter and their combined levels compared 
with the un attenuated original signal. Because all 
the harmonics are measured together, this is called 
Total Harmonic Distortion, (or t.h.d.). 

From the above it will be realised that the funda· 
mental frequency must be removed completely 
because any part remaining will add to the harmonics 
present and cause a higher reading on the meter, 
resulting in a measurement of distortion higher than 
the true distortion present. 

Nulling out the Fundamental 
Various methods can be used for this and the 

original t.h.d. meter used a Wien bridge. This 
method has been retained but the circuit used now 
makes use of more negative feed back resulting in a 
lower inherent noise level and a higher rejection 
ratio of the fundamental frequency. With the new 
design the fundamental can be rejected by over 
80dB while the second harmonic is only reduced by 
less than IdB. 
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Phase angle = TAN e ~ for series network 

R 
TAN e Xc for parallel network 

Q 

180° R2 

when Xc = R • TAN e =, = 450 

2700 

~Xc' 
~ , 

450 

(a) (b) 

Fig. 1: (a) Basle circuit of the Bridge. (b) Phase angle 
diagram 

The basic circuit of the bridge is shOwn in Fig. 1. 
Trl is used as a phase splitter and provides a signal 
to each half of the bridge 1800 out of phase, if the 
two outputs were simply joined together all the out· 
puts would cancel. By putting an RC network in each 
half, it is possible to unbalance the output at all 
frequencies other than the wanted rejection fre· 
quency. 

This rejection frequency occurs when the phase 
angle for a resistor and reactance (Xc) in series 
equals the phase angle from the resistor and re­
actance in parallel, bearing in mind that the signal 
through each combination starts off 1800 out of phase. 

For example at 1kHz, Xc is approx 3· 4kn, if we 
set the R value also to 3· 4kn the phase shift through 

the series network will be Tan B = Xc where 
R 

Tan (j is the tangent of the angle of lead and Xc is 
the reactance. In our example, Xc = 3· 4kn and R = 
3· 4kn, therefore Tan (I = I and (j = 45 0

, in the 
_ . R 

parallel case the phase IS equal to Tan (I = Xc 

therefore in our example, Tan (} also equals 1 and 
(} = 45 0

• At the collector of Tr 1 (making this our 
reference point) the phase is 0°. After the series 
C and R we have 45°. From the emitter we start at 
180 0 and after the parallel C and R we have 180 + 
45 = 225 0

, looking at the diagram in Fig. Ib we can 
see .that 1kHz signal now arrives at point Q exactly 
1800 out of phase and therefore cancels out. For 
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The basic circuit of the bridge is shown in Fig. 1, 
Trl is used as a phase splitter and provides a signal 
to each half of the bridge 180° out of phase, if the 
two outputs were simply joined together all the out- 
puts would cancel. By putting an RC network in each 
half, it is possible to unbalance the output at all 
frequencies other than the wanted rejection fre- 
quency. 

This rejection frequency occurs when the phase 
angle for a resistor and reactance (Xc) in series 
equals the phase angle from the resistor and re- 
actance in parallel, bearing in mind that the signal 
through each combination starts off 180° out of phase. 

For example at 1kHz, Xc is approx 3-4kn, if we 
set the R value also to 3-4kfl the phase shift through 

the series network will be Tan e ~ — where 
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Tan f is the tangent of the angle of lead and Xc is 
the reactance. In our example, Xc = 3-4kn and R = 
3'4kn, therefore Tan 0 = i and & = 45°, in the 

parallel case the phase is equal to Tan " = rr 
AC 

therefore in our example, Tan 9 also equals 1 and 
9 — 45°. At the collector of Trl (making this our 
reference point) the phase is 0°. After the series 
C and R we have 45°. From the emitter we start at 
180° and after the parallel C and R we have 180 + 
45 = 225°, looking at the diagram in Fig. lb we can 
see -that 1kHz signal now arrives at point Q exactly 
180° out of phase and therefore cancels out. For 
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other frequencies the bridge is not balanced and 
little cancellation takes place. In practice, tolerances 
in capacitors and resistors make it necessary to have 
a means of adjusting the amplitude of the two signals 
(balance) and the phase angle (fine frequency). 

By adjusting the values in the bridge it is possible 
to obtain an exact 1800 phase relationship at any 
one frequency, resulting in its cancellation and leav­
ing the remaining harmonics to be passed on to the 
next stage. 

Practical Circuit 
The practical circuit is shown in Fig. 2. It has five 

frequency ranges, covering 15Hz to 30,OOOHz and 
coarse and fine control adjustments are provided for 
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both amplitude and frequency so that exact phase 
cancellation of the signals can be obtained. This is 
most important as the amount of cancellation 
obtained sets the limit to how low the distortion can 
be measured. 

The controls and components used should be of 
the best quality available. Junk box parts are not 
recommended for this part of the circuit. Another 
factor which sets a limit on the measurement range 
is noise, and for this reason metal oxide resistors 
should be used in the bridge circuit. 

The use of BC384 or BC413 transistors is recom­
mended. Other types can be used but may result in 
a higher residual noise level. This would limit the 
usefulness of the instrument for the lower measure­
ments. If other types are used it may be advisable to 

CI5 
Q.68JJF 

C14 
2·2jJF 

R14 
10k 

RI6 
IOk 

RI8 
10k 

RI9 
47k 

C19 
T 470JJF 

~ 

R21 
IOk 

R20 
10k 

R22 
220k 

+24V 

R23 
z.2k 

!!Jp-ut 
~ attenuator ~ _______________ R~24A4~7_k ________ C_I-I8 ~2'~2)J~F ______________ ~ 

Fig. 2: The Bridge circuit 
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other frequencies the bridge is not balanced and 
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in capacitors and resistors make it necessary to have 
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to obtain an exact 180° phase relationship at any 
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try a few in the bridge circuit to see if noise is a 
problem and select the best. 

Tr2 provides a high impedance load for the bridge 
and a low impedance output for the next stage. Tr3, 
4 and 5 provide some voltage gain and impedance 
match so that the output from the bridge is at a 
suitahle level to feed the millivoltmeter and 
oscilloscope. 

The Millivoltmeter 
The circuit of the millivoltmeter is shown in Fig. 3. 

The input attenuator has 20dB steps. 10dB steps could 
be used but would require a meter which has a 0-1 
and 0-3 range suitable for a 10dB attenuator. Not all 
meters have the correct relationships as a 10dB range 
would require the meter to have actual scales of 
0-1 a,nd 0-3'16. In practice, 20dB ranges are simple to 
use and make for a simpler circuit. 

Tr6 and Tr7 provide a high impedance load for the 
attenuator and a means of adjusting the gain, as 
well as a low impedance match to the next stage, 
Tr8, 9 are the millivoltmeter amplifier stages with 
overall negative feedback to ensure a linear scale on 
the meter. 

The meter is a O-lmA with a scale marking of 
0-10. (The author was able to obtain a 0,1 milliamp 
meter with a calibrated scale marked in dB and per 
cent distortion at one of the radio amateur rallies, 
often a good source of cheap surplus new com­
ponents). 

Break circuit here for 
initial setting up , 
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ac, 
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The power supply must be stabilised and a suitable 
circuit is shown in Fig. 4. The transformer should be 
mounted as far from the bridge and meter circuits 
as possible. As the current drain of the distortion 
meter is low, dry batteries could be used. 

Low Pass Filter 
This is connected between the bridge output and 

the millivolt meter attenuator. The filter has a -3dB 
turnover at 450Hz and is used when measuring 
signals above 1kHz when hum is present and would 
otherwise effect the reading. 

CONCLUDED NEXT MONTH 
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Power Supply 
The power supply must be stabilised and a suitable 

circuit is shown in Fig. 4. The transformer should be 
mounted as far from the bridge and meter circuits 
as possible. As the current drain of the distortion 
meter is low, dry batteries could be used. 

Low Pass Filter 
This is connected between the bridge output and 

the millivolt meter attenuator. The filter has a -3dB 
turnover at 450Hz and is used when measuring 
signals above 1kHz when hum is present and would 
otherwise effect the reading. 
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New AVG d ....... 
Avo Ltd. a.re launching a completely 
new instrument, the 'Avometer DA116' 
digital multimeter, designed for both 
servicing and the laboratory. 

The 13mm high characters in the 
liquid crystal display provide a wide 
field of view and is easily read in all 
ambient light conditions. There are 
clear indications of an over-range 
condition and low battery voltage. 

Internally, the instrument employs 
the latest technology, with large-scale 
integrated circuits. A single integrated 
circuit is used for the analogue to 
digital conversion, which uses a dual 
slope technique with automatic zero 
correction. 

Range selection is by a rotary 
switch in conjunction with a function 
switch. All measurements except the 
10A range are by means of a single 
pair of sockets in the front panel. 

Voltage measurements for both a.c. 
and d.c. are from 200mV to 1000V full 
scale. Current measurements may be 
made from the 200uA full scale to 10A 
full scale. In all cases the actual 
maximum indication is 1999. The 10A 
range is via a separate unprotected 
socket. The other current ranges are 
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protected by a 2A fuse located in the 
positive socket. 

Two special ranges have been 
designed for this instrument. The 
first is the High Speed Ohms range, to 
speed up continuity testing. On this 
range the response time of the in­
strument and display is reduced by a 
factor of ten. There are six normal 
resistance ranges measuring up to 
20Mn. The second new range is the 
Junction Test range, which can be 
used to test diode and transistor 
junctions under forward or reverse 
bias. The display indicates the voltage 
drop across the junction for a nominal 
current of 0·5mA. 

The instrument has been designed 
as a portable unit, housed in a two­
tone grey ASS case. Powered by four 
easily obtainable, SP11 type batteries, 
which should give an operating life of 
well over 500 hours. 

The new leads have been designed 
with user safety in mind and have no 
exposed metal parts. 

Costing £99 + 8% VAT, the Avo­
meter DA116 is available through 
appointed distributors both in the UK 
and overseas. 

Avo Ltd., Archcliffe Road, Dover, 
Kent CT17 9EN. rei: 0304202620. 

Speed cal 
Verospeed, the Vero Group's dis­
tributor to the electronics industry, has 
now published its Spring 1978 cata­
logue. The fully-priced handbook now 
stands at 52 pages, and contains over 
1,000 product lines. 

Among new items now available 
from stock are capacitors, digital 
panel meters, metal and plastic boxes, 
I.e.d.'s, a wide range of switches and a 
selection of hand tools for assembly 
and production. 

For Verospeed to operate their 
speedy despatch system it Is essential 
that cash is sent with order, and must 
include 8 per cent VAT. 

Please quote "Spring Catalogue 
ASOO6" when applying to: 
Verospeed, Barton ParI< Industrial Estate, 
East/eigh, Hampshire S055RR. 
rei: 0703618525. 

GelspUced 
Have you ever had the misfortune to 
suffer from a jammed or broken 
cassette tape? 

If so, 3M have just introduced the 
very thing to get you out of trouble; 
the Scotch Cassette Editing and 
Repair Kit. 

The kit consists of a pencil-like 
spliCing block that contains adheslve­
tipped polyester strips. These stripr:. 
are inserted Into the cassette, and pick 
up the tape ends. SpliCing is simplified 
by means of splicing tabs and cutting 
guides at 45° for normal splicing and 
90° for close editing, giving a pro­
fessional finish. 

The Scotch Editing and Repair Kit is 
available from record shops, major 
department stores and hi-fi equipment 
retailers. The suggested retail price 
is £1·52+VAT. 

3M United Kingdom Ltd., 380-384, 
Harrow Road, London W9 2HU. rei: 
01-286 6044. 

Long-.. ange II .. e .. 
The Exar XR-2242 is a monolithic timer/ 
counter capable of prodUCing ultra­
long time delays from micro-seconds 
to days. Two timing circuits can be 
cascaded easily, to generate time 
delays or timing intervals up to one 
year. 

The main features are; wide supply 
range: 4'5V to 15V, TTL and DTL 
compatible outputs, timing from micro­
seconds to days, high accuracy: 0'5 
per cent typically, excellent supply 
rejection; 0'2 per cent per volt typi­
cally, monostable and astable opera­
tion. 

Price Is £1'05 plus 60p P&P plus 8% 
V AT. Further Information available 
from: 

Rastra Electronics Ltd., 275-281 Kings 
Street, Hammersmith, London W6 9NF. 
reI: 01-748 3143. 
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Mew AVO d.m.m. 
Avo Ltd. are launching a completely 
new instrument, the'Avometer DAI 16' 
digital muitimeter, designed for both 
servicing and the laboratory. 

The 13mm high characters in the 
liquid crystal display provide a wide 
field of view and is easily read in all 
ambient fight conditions. There are 
clear indications of an over-range 
condition and low battery voltage. 

Internally, the instrument employs 
the latest technology, with large-scale 
integrated circuits. A single integrated 
circuit is used for the analogue to 
digital conversion, which uses a dual 
slope technique with automatic zero 
correction. 
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Range selection is by a rotary 
switch in conjunction with a function 
switch. All measurements except the 
10A range are by means of a single 
pair of sockets in the front panel. 

Voltage measurements for both a.c. 
and d.c. are from 200mV to 1000V full 
scale. Current measurements may be 
made from the 200uA full scale to 10A 
full scale. In all cases the actual 
maximum indication is 1999. The 10A 
range is via a separate unprotected 
socket The other current ranges are 
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protected by a 2A fuse located in the 
positive socket. 

Two special ranges have been 
designed for this instrument. The 
first is the High Speed Ohms range, to 
speed up continuity testing. On this 
range the response time of the in- 
strument and display is reduced by a 
factor of ten. There are six normal 
resistance ranges measuring up to 
20Mn. The second new range is the 
Junction Test range, which can be 
used to test diode and transistor 
junctions under forward or reverse 
bias. The display indicates the voltage 
drop across the junction for a nominal 
current of 0-5mA. 

The instrument has been designed 
as a portable unit, housed in a two- 
tone grey ABS case. Powered by four 
easily obtainable, SP11 type batteries, 
which should give an operating life of 
well over 300 hours. 

The new leads have been designed 
with user safety in mind and have no 
exposed metal parts. 

Costing £99 + 8% VAT, the Avo- 
meter DA116 is available through 
appointed distributors both in the UK 
and overseas. 

Avo Ltd., Archcliffe Road, Dover, 
Kent CT179EN. Tel: 0304 202620. 

Speed cat 
Verospeed, the Vero Group's dis- 
tributor to the electronics industry, has 
now published its Spring 1978 cata- 
logue. The fully-priced handbook now 
stands at 52 pages, and contains over 
1,000 product lines. 

Among new items now avaiiabie 
from stock are capacitors, digital 
panel meters, metal and plastic boxes, 
l.e.d.'s, a wide range of switches and a 
selection of hand tools for assembly 
and production. 

For Verospeed to operate their 
speedy despatch system it is essential 
that cash is sent with order, and must 
include 8 per cent VAT. 

Please quote "Spring Catalogue 
AB006" when applying to: 
Verospeed, Barton Park Industrial Estate, 
Eastleigh, Hampshire SOS 5RR. 
Tel: 0703 618525. 

it spliced 
e you ever had the misfortune to 
er from a jammed or broken 
sette tape? 
so, 3M have just introduced the 

• thing to get you out of trouble; 
Scotch Cassette Editing and 

air Kit. 
Mow yqiTcar Kin « 3pBc« a 

f^gippr- 
a*-***-* / A)?- * e*i We, . ■ 

V--' ^ 

'Wi 

MUCXOS -Ml 
— 

I 

/ ED iMarauCTiOMS 

 — 
mmnBtt:mxturtl S;r»W«.VUn»iWL.—TIKIS'. 

The kit consists of a pencil-like 
splicing block that contains adhesive- 
tipped polyester strips. These strips 
are inserted Into the cassette, and pick 
up the tape ends. Splicing is simplified 
by means ol splicing tabs and cutting 
guides at 45° for normal splicing and 
90° for close editing, giving a pro- 
fessional finish. 

The Scotch Editing and Repair Kit is 
avaiiabie from record shops, major 
department stores and hi-fi equipment 
retailers. The suggested retail price 
is £1-52+VAT. 

3M United Kingdom Ltd., 380-384, 
Harrow Road, London VJ9 2HU. Tel; 
01-286 6044. 

Long-range timer 
The ExarXR-2242 is a monolithic timer/ 
counter capable of producing ultra- 
long time delays from micro-seconds 
to days. Two timing circuits can be 
cascaded easily, to generate time 
delays or timing intervals up to one 
year. 

The main features are; wide supply 
range: 4'5V to 15V, TTL and DTL 
compatible outputs, timing from micro- 
seconds to days, high accuracy; 0-5 
per cent typically, excellent supply 
rejection; 0-2 per cent per volt typi- 
cally, monostable and astable opera- 
tion. 

Price |b £1 - OS plus 60p P&P plus 8% 
VAT. Further Information available 
from: 

Rastra Electronics Ltd., 275-281 Kings 
Street, Hammersmith, London W6 9NF, 
Tel: 01-748 3143. 
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So you wane_ passi:he 
ReA. E.(Radio Amateurs'lxamination) 1 

John Thornton Lawrence GW3JGA & Ken Mc Coy GW8CMY 

RECEIVERS 
The purpose of a radio receiver is to acquire an r.f. 
signal containing information in the form ·of modula­
tion and to process it into audible or visual intelli­
gence. 

A receiver must have adequate amplification or 
"gain" in order to provide sufficient sensitivity to 
resolve the weakest signal satisfactorily without 
introducing significant noise or distortion within its 
own stages. It must also possess adequate selectivity 
to separate the required signal from unwanted or 
interfering ones and have appropriate demodulation 
facilities for extracting the information from the 
carrier. Receivers employ various techniques to 
achieve these functions and the ultimate performance 
usually depends on the degree of sophistication 
utilised-often reflected in the price. 

The various types of modulation hav-e already been 
examined in the section on transmitters and are 
listed in Appendix "B" of "How to become a Radio 
Amateur". 

A communications receiver of the type used by 
amateurs will normally cover one or mo·re of the 
allocated frequency bands and be capable of satis­
factorily interpreting several modes of modulation. 

The TRF (tuned radio frequency) 
Receiver 

The circuit diagram of a t.r.f. receiver using junc­
tion field effect transistors is shown in Fig. 72. 

Although we have not dealt with this type of device 
previously, for practical purposes it can be considered 
to be a low-voltage solid state equivalent of the 
valve. 

In the diagram the aerial is inductively coupled to 
the r.f. tuned circuit L2, VCI. The signal is applied 
to the gate of Trl, amplified and coupled via L3 to 
the r.f. tuned circuit LS, VC2. The output from LS is 
rectified by DI and the demodulated a.f. appears 
across C3 and R3. The r.f. from LS, together with the 
a.f. signal, is amplified by Tr2 and then filtered out 
by L6 and CS, a.f. being routed via C6 and VRI to the 
a.f. amplifier and on to the headphones. 

To improve selectivity and sensitivity, controlled 
regeneration, in the form of positive r.f. feedback, 
is taken from the drain of Tr2 through L4, which- is 
inductively coupled to LS and the regeneration con· 
trol VC3. 

In operation, VC3 is advanced until the circuit 
begins to oscillate, indicated by a hiss at the a.f. out­
put. The control is then backed o·ff until the oscilla­
tion just ceases and the tuning capacitor VCl/VC2 is 
adjusted to "tune-in" the required signal. 

The threshold of oscillation is the most sensitive 
condition for the receiver and, due to the positive 
feedback increasing the effective "Q" of the tuned 
circuit LS, VC2, it is also the most selective. 

If the receiver is to be used for the reception of 
C.w. (AI) signals, then the regeneration is advanced 
until the circuit just breaks into oscillatjon: the pitch 
of the beat frequency tone will depend on the setting 
of the tuning control. 

--------------------------.-----------------~--~~---Q+9V 

L1 

44 

C2 I 10
nF 

Tr1 

R1 
470 

L3 

R2 
470 

;:;;"'--I.If---t11 
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Fig. 72: Circuit of a basic t.r.(. receiver. 
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RECEIVERS 
The purpose of a radio receiver is to acquire an r.f. 
signal containing information in the form of modula- 
tion and to process it into audible or visual intelli- 
gence. 

A receiver must have adequate amplification or 
"gain" in order to provide sufficient sensitivity to 
resolve the weakest signal satisfactorily without 
introducing significant noise or distortion within its 
own stages. It must also possess adequate selectivity 
to separate the required signal from unwanted or 
interfering ones and have appropriate demodulation 
facilities for extracting the information from the 
carrier. Receivers employ various techniques to 
achieve these functions and the ultimate performance 
usually depends on the degree of sophistication 
utilised—often reflected in the price. 

The various types of modulation have already been 
examined in the section on transmitters and are 
listed in Appendix "B" of "How to become a Radio 
Amateuf. 

A communications receiver of the type used by 
amateurs will normally cover one or more of the 
allocated frequency bands and be capable of satis- 
factorily interpreting several modes of modulation. 

The TRF (tuned radio frequency) 
Receiver 

The circuit diagram of a t.r.f. receiver using junc- 
tion field effect transistors is shown in Fig. 72. 

Although we have not dealt with this type of device 
previously, for practical purposes it can be considered 
to be a low-voltage solid state equivalent of the 
valve. 

In the diagram the aerial is inductively coupled to 
the r.f, tuned circuit L2, VC1. The signal is applied 
to the gate of Trl, amplified and coupled via L3 to 
the r.f. tuned circuit L5, VC2. The output from L5 is 
rectified by D1 and the demodulated a.f. appears 
across C3 and R3. The r.f. from L5, together with the 
a.f. signal, is amplified by Tr2 and then filtered out 
by L6 and C5, a.f. being routed via C6 and VR1 to the 
a.f. amplifier and on to the headphones. 

To improve selectivity and sensitivity, controlled 
regeneration, in the form of positive r.f. feedback, 
is taken from the drain of Tr2 through L4, which- is 
inductively coupled to L5 and the regeneration con- 
trol VC3. 

In operation, VC3 is advanced until the circuit 
begins to oscillate, indicated by a hiss at the a.f. out- 
put. The control is then backed off until the oscilla- 
tion just ceases and the tuning capacitor VC1/VC2 is 
adjusted to "tune-in" the required signal. 

The threshold of oscillation is the most sensitive 
condition for the receiver and, due to the positive 
feedback increasing the effective "Q" of the tuned 
circuit L5, VC2, it is also the most selective. 

If the receiver is to be used for the reception of 
c.w. (Al) signals, then the regeneration is advanced 
until the circuit just breaks into oscillation: the pitch 
of the beat frequency tone will depend on the setting 
of the tuning control. 
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fig. 72: Circuit of a basic t.r.f. receiver. 
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Fig. 73; Block diagram of a basic superhel receiver. 

Simplicity is the main advantage of this type of 
receiver and its disadvantages are: limited selectivity, 
easily swamped by strong signals on adjacent fre­
quencies, and the radiation of an r.f. signal when 
oscillating. Radiation is minimised however, by the 
use of an r.f. amplifier stage between the aerial and 
the dectector. The addition of further r .f. amplifier 
stages brings some improvement in performance but 
the ganging of the tuning capacitors and multiple 
coil switching for various frequency ranges makes 
this approach somewhat impractical. 

Receivers of the t .r.f. type have a long history 
going back to the early days of broadcasting, and 
there are many old-timers who will tell you how they 
first received America on a home built O-V-I (dectec­
tor and one a.f. stage) . Regrettably, they are no 
longer adequate for serious communication purposes 
in present-day conditions. 

The Superheterodyne Receiver 
The ~undamental difference between the t.r.f. and 

the superhet receiver is that the selectivity of the 
former is obtained in its tuned circuits at the in co m" 
ing radio frequency whereas in the superhet, incom­
ing signals are converted in the frequency-changer 
section, to a fixed intermediate frequency (i.f.) . Here 
the required selectivity and amplification can readily 
be obtained, prior to feeding the appropriate de­
modulator stage. A block diagram of a basic superhet 
receiver is shown in Fig. 73. 

To convert the incoming signal frequency to the 
i.f. a local oscillator and mixer stage are employed 
as the frequency changer. The local oscillator has a 
frequency which is different from the incoming signal 
by an amount exactly equal to the i.f. For example: 

Local oscillator frequency = 2 · 350MHz 
Intermediate. frequency = O· 450MHz 
Input signal foso - fl.f. = I · 900MHz 

Note that it is the local oscillator and inter:mediate 
frequencies which determi!1e the signal frequency 
being received; in the example the incoming signal 
is 450kHz below the local oscillator. 

However, using the same i.f. and local oscillator 
frequencies, we find that our superhet will also re­
ceive signals on a different frequency, known as the 
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image frequency or second channel. 
Local oscillator frequency = 
Intermediate frequency = 

H 

IAD06S1 

2· 350MHz 
O'450MHz 

Image foso+ fl. f. = 2·800MHz 

This is demonstrated in Fig. 74. 

Second Channel Image Response 
To reduce the unwanted image or second channel 

response, it is essential that the tuned circuits in the 
r.f. stage and prior to the mixer, only accept the 
desired signal and reject the image. This means that 
as the receiver is tuned over the frequency band 
the local oscillator and r.f. tuned circuits (although 
on different frequencies) must "track" one another. 
This is done by mechanically "ganging" the tuning 
capacitors and choosing appropriate values in the 
tuned circuits. 

The amount by which the image response is re­
duced or suppressed depends on the selectivity of 
the rJ. stages and the relative frequency of the i.f. 
In general, a higher-frequency receiver will require a 
higher frequency i.f. Typical examples are given in 
the Table. 

Desired 
Input local 
Signal .Osc. 

1.F.=450 kHz 

Imagel 
Second 
Channel 

Fig. 74 : Suppression of the second channel or image response. 
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Fig. 75; Block diagram of a basic superhel receiver. 

Simplicity is the main advantage of this type of 
receiver and its disadvantages are: limited selectivity, 
easily swamped by strong signals on adjacent fre- 
quencies, and the radiation of an r.f. signal when 
oscillating. Radiation is minimised however, by the 
use of an r.f. amplifier stage between the aerial and 
the dectector. The addition of further r.f. amplifier 
stages brings some improvement in performance but 
the ganging of the tuning capacitors and multiple 
coil switching for various frequency ranges makes 
this approach somewhat impractical. 

Receivers of the t.r.f. type have a long history 
going back to the early days of broadcasting, and 
there are many old-timers who will tell you how they 
first received America on a home built O-V-l (dectec- 
tor and one a.f. stage). Regrettably, they are no 
longer adequate for serious communication purposes 
in present-day conditions. 

The Superheterodyne Receiver 
The fundamental difference between the t.r.f. and 

the superhet receiver is that the selectivity of the 
former is obtained in its tuned circuits at the incom-. 
ing radio frequency whereas in the superhet, incom- 
ing signals are converted in the frequency-changer 
section, to a fixed Intermediate frequency (i.f.). Here 
the required selectivity and amplification can readily 
be obtained, prior to feeding the appropriate de- 
modulator stage. A block diagram of a basic superhet 
receiver is shown in Fig. 73. 

To convert the incoming signal frequency to the 
i.f. a local oscillator and mixer stage are employed 
as the frequency changer. The local oscillator has a 
frequency which is different from the incoming signal 
by an amount exactly equal to the i.f. For example: 

Local oscillator frequency = 2-350MHz 
Intermediate, frequency = 0'450MHz 
Input signal foso—fu. = l-900MHz 

Note that it is the local oscillator and intermediate 
frequencies which determine the signal frequency 
being received; in the example the incoming signal 
is 450kHz below the local oscillator. 

However, using the same i.f. and local oscillator 
frequencies, we find that our superhet will also re- 
ceive signals on a different frequency, known as the 

Image frequency or second channel. 
Local oscillator frequency = 2-350MHz 
Intermediate frequency — 0-450MH2 

Image foso+fut. 

This is demonstrated in Fig. 74. 

= 2-800MHz 

Second Channel Image Response 
To reduce the unwanted image or second channel 

response, it is essential that the tuned circuits in the 
r.f. stage and prior to the mixer, only accept the 
desired signal and reject the image. This means that 
as the receiver is tuned over the frequency band 
the local oscillator and r.f. tuned circuits (although 
on different frequencies) must "track" one another. 
This is done by mechanically "ganging" the tuning 
capadtors and choosing appropriate values in the 
tuned circuits. 

The amount by which the image response is re- 
duced or suppressed depends on the selectivity of 
the r.f. stages and the relative frequency of the i.f. 
In general, a higher-frequency receiver will require a 
higher frequency i.f. Typical examples are given in 
the Table. 
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Fig. 74: Suppression of the second channel or Image response. 
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Fig. 75: Circuit of a typical r.f. amplifier and frequency changer, 

TABLE 

lteeeivet Type In'put ~ • .f.. 

Domest!cRadio 600kHz ..... 1 '6MHz 

.' C"mltlQnicaUons 
Receiver 2· OM Hz"."OOMHz 

VHF Receiver 144MHz'-146MHl 

Typicali.f~ 

470kHz 

t'f\MHi 

10'7MHz 

In the higher-frequency receivers, employing a 
high frequency i.f. it is sometimes necessary to con­
vert again to a lower i.f. in order that the desired 
selectivity is achieved: this is known as double con­
version. 

RF Amplifier and Frequency 
Changer 

Let us now look at the receiver circuit in more 
detail, starting with the r.f. amplifier shown in Fig. 75. 

Incoming r.f. signals are coupled by LI to the 
tuned circuit L2-VCI and to the base coupling wind­
ing L3. They are amplified by Trl and the output is 
coupled by L4 to the tuned circuit L5-VC2 and to 
the base coupling winding L6. Amplified r.f. signals 
are thus applied to the base of the mixer stage tran­
sistor Tr2. 

The local oscillator stage consists of the tuned 
circuit L8-VC3 and associated transistor Tr3. Coupling 
L 7 is arranged to give positive feedback and so main-

46 

tain oscillation. The inclusion of C5 in series with 
VC3 modifies the tuning range of the oscillator so 
that it "tracks" the signal tuned circuits, maintain­
ing the correct frequency difference (equal to the i.f.) 
over the tuning range. 

The local oscillator output is coupled to the emitter 
of Tr2 by C9. Mixing of the r.f. and local oscillator 
signals is achieved by Tr2 and at the collector the 
difference frequency is coupled out by the i.f. trans­
former IFTl. Capacitor CIO provides a return path 
for the remaining frequencies present in the mixer 
stage. 

You will notice TCI, TC2 and TC3 in parallel with 
each tuning capacitor; these are adjusted during 
alignment to bring all the circuits into resonance at 
the h.f. end of the tuning range, l.f. resonance being 
achieved by the adjustment of L2, L5 and L8. Aligned 
in this way, the tuned circuits will "track" with 
reasonable accuracy over the whole of the range. 
This receiver has only one band and additional coils 
and trimmers would be required for each extra range. 
These would normally be switched' into circuit by 
means of a rotary wafer switch. 

IF Amplifier 
The dual purpose of the i.f. amplifier is to amplify 

the incoming i.f. signal to the required level for 
application to the demodulator, and to provide the 
required band-pass characteristic or selectivity. 

One method is to employ sufficient transistors 
or valves to provide the required amplification and 
couple these through double-tuned i.f. transformers 
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Fig. 75: Circuit of a typical r.f, amplifier and frequency changer. 
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TABLE 

Keceiwer Type Input r.f. Typlcali.f. 

DbmesllcRadio 600kHz—l-6MHr 470kHz 

• Communications 
, Receiver 2-0MHz-30MH2 i'6MHz' 

■ VHF Receiver 144MH2—146MHz 10-7MHZ 

In the higher-frequency receivers, employing a 
high frequency i.f. it is sometimes necessary to con- 
vert again to a lower i.f. in order that the desired 
selectivity is achieved: this is known as double con- 
version. 

RF Amplifier and Frequency 
Changer 

Let us now look at the receiver circuit in more 
detail, starting with the r.f. amplifier shown in Fig. 75. 

Incoming r.f. signals are coupled by LI to the 
tuned circuit L2-VC1 and to the base coupling wind- 
ing L3, They are amplified by Trl and the output is 
coupled by L4 to the tuned circuit L5-VC2 and to 
the base coupling winding L6. Amplified r.f. signals 
are thus applied to the base of the mixer stage tran- 
sistor Tr2. 

The local oscillator stage consists of the tuned 
circuit L8-VC3 and associated transistor Tr3. Coupling 
L7 is arranged to give positive feedback and so main- 

46 

tain oscillation. The inclusion of C5 in series with 
VC3 modifies the tuning range of the oscillator so 
that it "tracks" the signal tuned circuits, maintain- 
ing the correct frequency difference (equal to the i.f.) 
over the tuning range. 

The local oscillator output is coupled to the emitter 
of Tr2 by C9. Mixing of the r.f. and local oscillator 
signals is achieved by Tr2 and at the collector the 
difference frequency is coupled out by the i.f. trans- 
former IFT1. Capacitor CIO provides a return path 
for the remaining frequencies present in the mixer 
stage. 

You will notice TCI, TC2 and TC3 in parallel with 
each tuning capacitor; these are adjusted during 
alignment to bring all the circuits into resonance at 
the h.f. end of the tuning range, Lf, resonance being 
achieved by the adjustment of L2, L5 and L8. Aligned 
in this way, the tuned circuits will "track" with 
reasonable accuracy over the whole of the range. 
This receiver has only one band and additional coils 
and trimmers would be required for each extra range. 
These would normally be switched into circuit by 
means of a rotary wafer switch. 

IF Amplifier 
The dual purpose of the i.f. amplifier is to amplify 

the incoming i.f. signal to the required level for 
application to the demodulator, and to provide the 
required band-pass characteristic or selectivity. 

One method is to employ sufficient transistors 
or valves to provide the required amplification and 
couple these through double-tuned i.f. transformers 
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Fig. 77: Using a crystal (ilter to obtain i.(. selectivity. 

in order to obtain the required selectivity, as shown 
in Fig. 76. Careful alignment of the i.f. transformers 
is necessary to obtain the optimum band-pass charac­
teristics. 

In recent years more use has been made of fac­
tory adjusted crystal filters to provide excellent and 
guaranteed parameters. The crystal filter is nor-

LF. AMPLIFIER 

mally fitted immediately after the mixer and is fol­
lowed by a conventional or integrated circuit Lf. 
amplifier, as shown in Fig. 77. 

Demodulation 
Amplitude modulation is demodulated by using a 

conventional diode envelope detector as shown in 
Fig. 78. 

The output from the final Lf. transformer is recti­
fied by Dl. An i.f. filter is formed by CIS, RI7 and 
C16, which removes the Lf. "ripple", leaving a direct 
voltage, the value of which is dependent upon the 
strength of the incoming signal. The amplitude 
modulation appears as an a.f. signal, superimposed on 
this voltage, across the a.f. "gain" control VR2. The 
a.f. signal is passed by CI7 to an a.f. amplifier stage. 
The demodulator waveforms are similar to those 
shown in Fig. 47. . 

Automatic Gain Control 
The direct voltage appearing across VR2 can, be 

fed back via the a.g.c. line to control the gain of the 
r.f. and Lf. stages. A strong· input signal will thus 
reduce the gain of the receiver and vice versa, result­
ing in a relatively constant level of output even when 
propagation conditions cause fading of the tuned 
signal. 

Ibl A.F. Gain 
~~~--i~-....... ---'\I\Iv--..... ~;"""""""'---.., Control 

Last I.F. Stage 

B.F.O. 
Input 
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Fig. 77: Using a crystal filter to obtain l.f. selectivity. 

in order to obtain the required selectivity, as shown 
in Ftg. 76. Careful alignment of the i.f. transformers 
is necessary to obtain the optimum band-pass charac- 
teristics. 

In recent years more use has been made of fac- 
tory adjusted crystal filters to provide excellent and 
guaranteed parameters. The crystal filter is nor- 

mally fitted immediately after the mixer and is fol- 
lowed by a conventional or integrated circuit i.f. 
amplifier, as shown in Fig. 77. 

Demodulation 
Amplitude modulation is demodulated by using a 

conventional diode envelope detector as shown in 
Fig. 78. 

The output from the final i.f. transformer is recti- 
fied by DI. An i.f. filter is formed by CIS, R17 and 
C16, which removes the i.f. "ripple", leaving a direct 
voltage, the value of which is dependent upon the 
strength of the incoming signal. The amplitude 
modulation appears as an a.f. signal, superimposed on 
this voltage, across the a.f. "gain" control VR2, The 
a.f. signal is passed by CI7 to an a.f. amplifier stage. 
The demodulator waveforms are similar to those 
shown in Fig. 47. 

Automatic Gain Control 
The direct voltage appearing across VR2 can, be 

fed back via the a.g.c. line to control the gain of the 
r.f. and i.f. stages. A strong-input signal will thus 
reduce the gain of the receiver and vice versa, result- 
ing in a relatively constant level of output even when 
propagation conditions cause fading of the tuned 
signal. 

Lai! I.F Stflj# ' j. 

AFGoin 
Contra! 

Fig. 78: Circuit of a basic a.m. (envelope) demodulator. 
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Fig. 79: The balanced demodulator. 
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The low-pass filter formed by R19 and C18 allows 
a slowly-changing voltage to be f.ed back to com­
pensate for fading but prevents a.f. signals from 
reaching the a.g.c. line. 

Beat Frequency Oscillator 
When receiving c.w. it is necessary to mix the iJ. 

signal appearing at the demodulator with another 
oscillator to produce an a.f. beat note. Suppose we 
decide that a comfortable listening pitch would be 
1kHz and the intermediate frequency is 450kHz, then 
the beat frequency oscillator would be adjusted to 
451kHz (or 449kHz) to produce a difference fre­
quency of 1kHz. 

SSB Demodulation 
The same b.f.o. can be used when receiving s.s.b. 

signals to re-insert the carrier, so enabling the signal 
to be demodulated. In this mode, as with C.w. it is 
more satisfactory to switch out the a.g.c. and to use 
the manual rJ. gain control in order to adjust the 
signal level at the demodulator stage for optimum 
results. 

20k 

I.F. Input " I 
from Last -7-+--~-
l F. Stage 10n F 

470 

-1----1---.... - 0 

lnF 

The b.f.o. must insert the carrier in the correct 
position relative to the s.s.b. modulation or the a.f. 
modulation will be shifted in frequency (and sound 
like Donald Duck, or worse). 

Receivers designed specifically for s.s.b. reception 
employ a balanced demodulator as shown in Fig. 79. 
Compare this with Fig. 56 in the Transmitter section. 

The circuit of the b.f.o. is almost identical to that 
of the receiver local oscillator except that the tuning 
range will be restricted to about 5kHz above and 
below the i.f. 

AF Amplifier 
The receiver aJ. stage is usually quite conven­

tional and would normally be provided with sufficient 
power output to drive a small loudspeaker or head­
phones. 

Narrow Band FM Demodulation 
Where the receiver is used for n.bJ.m. signals a 

separate demodulator is required. This will consist 
of an amplitude IImlter stage to remove any a.m. 
which may be present, and a frequency discriminator 
as shown in Fig. 80. The discriminator compares the 
relative phase of the voltage appearing across the 
tuned secondary winding of an i.f. transformer with 
the voltage applied to the primary winding. With 
zero deviation, the two diodes will conduct equally, 
resulting in zero output. When the frequency is varied 
the relative phase varies and one diode conducts 
more than the other, resulting in an unbalanced sig­
nal of a particular polarity appearing in the output. 
The frequency/voltage characteristic of the discrimi­
nator is shown in Fig. 80. 

Other types of discriminators can be used and 
details of these are given in Chapter 4 of the RSGB 
VHF-UHF Handbook. 

Converters 
A converter is basically a self-contained frequency 

changer stage which can be used ahead of the re­
ceiver to allow it to tune a different frequency range. 
For example, a two metre converter would convert 
the 144-146MHz input to, say 28-30MHz output for 

47k 
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lOOk 

100pF 

--

- - Freq. + 
AMPLITUDE LlMITER I FOSTER - SEELEV I DISCRIMINATOR 

Fig. 80: Circuit of one form of f.m. discriminator. 
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Fig. 79: The balanced demodulator. 

The iow-pass filter formed by R19 and C18 allows 
a slowly-changing voltage to be fed back to com- 
pensate for fading but prevents a.f. signals from 
reaching the a.g.c. line. 

Beat Frequency Oscillator 
When receiving c,w. it is necessary to mix the i.f. 

signal appearing at the demodulator with another 
oscillator to produce an a.f. beat note. Suppose we 
decide that a comfortable listening pitch would be 
1kHz and the intermediate frequency is 450kHz, then 
the beat frequency oscillator would be adjusted to 
451kHz (or 449kHz) to produce a difference fre- 
quency of 1kHz. 

SSB Demodulation 
The same b.f.o. can be used when receiving s.s.b. 

signals to re-insert the carrier, so enabling the signal 
to be demodulated. In this mode, as with c.w. it is 
more satisfactory to switch out the a.g.c. and to use 
the manual r.f. gain control in order to adjust the 
signal level at the demodulator stage for optimum 
results. 

The b.f.o, must insert the carrier in the correct 
position relative to the s.s.b. modulation or the a.f. 
modulation will be shifted in frequency (and sound 
like Donald Duck, or worse). 

Receivers designed specifically for s.s.b. reception 
employ a balanced demodulator as shown in Fig. 79. 
Compare this with Fig. 56 in the Transmitter section. 

The circuit of the b.f.o. is almost identical to that 
of the receiver local oscillator except that the tuning 
range will be restricted to about 5kHz above and 
below the i.f. 

AF Amplifier 
The receiver a.f. stage is usually quite conven- 

tional and would normally be provided with sufficient 
power output to drive a small loudspeaker or head- 
phones. 

Narrow Band FM Demodulation 
Where the receiver is used for n.b.f.m. signals a 

separate demodulator is required. This will consist 
of an amplitude 11mlter stage to remove any a.m. 
which may be present, and a frequency discriminator 
as shown in Fig. 80. The discriminator compares the 
relative phase of the voltage appearing across the 
tuned secondary winding of an i.f. transformer with 
the voltage applied to the primary winding. With 
zero deviation, the two diodes will conduct equally, 
resulting in zero output. When the frequency is varied 
the relative phase varies and one diode conducts 
more than the other, resulting in an unbalanced sig- 
nal of a particular polarity appearing in the output 
The frequency/voltage characteristic of the discrimi- 
nator is shown in Fig. 80. 

Other types of discriminators can be used and 
details of these are given in Chapter 4 of the RSGB 
VHF-UHF Handbook. 

Converters 
A converter is basically a self-contained frequency 

changer stage which can be used ahead of the re- 
ceiver to allow it to tune a different frequency range. 
For example, a two metre converter would convert 
the 144-146MHz input to, say 28-30MHz output for 
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Fig. 80: Circuit of one form of f.m, discriminator. 
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Input Frequency 
144 145 146 104Hz 

1""1111111111111111 
28 29 30 104Hz 

Receiver Dial Reading 

output (ToRecelwr) 

':'.H. 

Fig. 81: Block diagram of a 2-metre converter, and how the Input 
frequency and receiver dial reading are related. 

reception on a receiver capable of tuning these fre­
quencies. A block diagram of a 2-metre converter is 
shown in Fig. 81. Note that here the oscillator fre­
quency is fixed and the rec.eiver is used as a "tune­
able Lf.". 

CONSTRUCTION 
If you are a budding transmitter or receiver con­

structor, please remember that the pircuits appear­
ing in this series are typical examples with typical 
component values; they are not presented as tried 
and tested, ready-to-build designs. Layout, compo­
nent lead length, etc., greatly influence r.f. circuits, 
so if you are just itching to build something, stick 
to a fully detailed design, at least for your first 
attempt. 

RADIO WAVES 
The radio wave is a form of electromagnetic radia­

tion which, in free space, travels at the speed of light, 
Le., 300,000,000 metres per second (300 x lOom/sec). 

The relationship between frequency (f) and wave­
length (A, Greek letter Lambda) is given by the 
expression: 

( 
Velocity of propagation (m/sec) 

A metres) f (hertz) 

By inserting the velocity constant of 300 x 106 metres 
per second we then have 

\ ( t ) 300 x 100 300 
1\ me res = . 

f (hertz) f (megahertz) 

For example, what is the wavelength of a radio wave 
whose frequency is 2MHz? 

300 
A = -'2 = 150 metres 

Conversely, given the wavelength, we can determine 
the frequency. If a radio signal has a wavelength of 3 
metres, what is its frequency? 

300 
f (MHz) =""3 = 100MHz 
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Propagation of Radio Waves 
The radiation from an aerial moves outwards at a 

constant velocity, in concentric circles of increasing 
radii. 

A radio wave may be visualised as having an elec­
tric field with an associated and inseparable mag­
netic field at right-angles to it. Diagrammatic repre­
sentation of such a wave is shown in Fig. 82: the 
magnetic and electric fields are always in phase. 

Radio waves may be reflected, refracted (bent) and 
absorbed, just as in the case of light. Reflection, 
refraction and absorption of radio waves, in the 
range 1-70MHz takes place in a region above the 
surface of the earth known as the ionosphere, which 
extends from an altitude of about 100km to around 
400km. 

In the ionosphere, air molecules are ionised due 
to the influence of ultra-violet radiation from the 
sun; that is, they break up into free electrons and 
positive ions. The ionised regions so formed have the 
property of reflecting radio waves and they play an 
essential part in long-distance shortwave propaga­
tion. The ionisation forms into layers which vary in 
height and density from day to night (as shown in 
Fig. 83) and with the seasons. 

F.Layer 
During daytime the F-Iayer separates into the FI 

and F2 layers. At night and in mid-winter the two 
merge into the single F-Iayer again, but at a some­
what lower altitude. In the absence of sunlight, 
recombination of ions and electrons slowly takes 
place and in the F-Iayer, ionisation is at a minimum 
just before dawn. 

'H' • • 'H 

'E' 

Electrical & Magnetic Field., Wave Approaching Ob.erver 

Electric or 'E' 
Field Direction 

01 rectlo 

McIgnetlc or'H' 
Field Direction IAD0131 

Fig. 82: Propagation of an electromagnetic wave. 
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Fig. 81: Block diagram of a S-melre converter, and how the Input 
frequency and receiver dial reading are related. 

reception on a receiver capable of tuning these fre- 
quencies. A block diagram of a 2-metre converter is 
shown in Fig. 81. Note that here the oscillator fre- 
quency is fixed and the receiver is used as a "tune- 
able i.f.". 

CONSTRUCTION 
If you are a budding transmitter or receiver con- 

structor, please remember that the circuits appear- 
ing in this series are typical examples with typical 
component values; they are not presented as tried 
and tested, ready-to-build designs. Layout, compo- 
nent lead length, etc., greatly influence r.f. circuits, 
so if you are just itching to build something, stick 
to a fully detailed design, at least for your first 
attempt. 

RADIO WAVES 
The radio wave is a form of electromagnetic radia- 

tion which, in free space, travels at the speed of light, 
i.e., 300,000,000 metres per second {300 x lO'm/sec). 

The relationship between frequency if) and wave- 
length (A, Greek letter Lambda) is given by the 
expression: 

Velocity of propagation (m/sec) 
A (metres)  

By inserting the velocity constant of 300 x 10° metres 
per second we then have 

A (metres)= 
300x 10' 
f (hertz) 

500 
{(megahertz) 

For example, what is the wavelength of a radio wave 
whose frequency is 2MHz? 

300 
A = y = 150 metres 

Conversely, given the wavelength, we can determine 
the frequency. If a radio signal has a wavelength of 3 
metres, what is its frequency? 

300 
f (MHz) = -g- = 100MHz 

Propagation of Radio Waves 
The radiation from an aerial moves outwards at a 

constant velocity, in concentric circles of increasing 
radii, 

A radio wave may be visualised as having an elec- 
tric field with an associated and inseparable mag- 
netic field at right-angles to it. Diagrammatic repre- 
sentation of such a wave is shown in Fig. 82; the 
magnetic and electric fields are always in phase. 

Radio waves may be reflected, refracted (bent) and 
absorbed, just as in the case of light. Reflection, 
refraction and absorption of radio waves, in the 
range l-70MHz takes place in a region above the 
surface of the earth known as the ionosphere, which 
extends from an altitude of about 100km to around 
400km. 

In the ionosphere, air molecules are ionised due 
to the influence of ultra-violet radiation from the 
sun; that is, they break up into free electrons and 
positive ions. The ionised regions so formed have the 
property of reflecting radio waves and they play an 
essential part in long-distance shortwave propaga- 
tion. The ionisation forms into layers which vary in 
height and density from day to night (as shown in 
Fig, 83) and with the seasons. 

F-Layer 
During daytime the F-layer separates into the Fi 

and Fz layers. At night and in mid-winter the two 
merge into the single F-layer again, but at a some- 
what lower altitude, in the absence of sunlight, 
recombination of ions and electrons slowly takes 
place and in the F-layer, ionisation is at a minimum 
just before dawn. 
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Fig. 62: Propagation of en electromagnetic wave. 
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Fig. 83: The Ionospheric layers. 

E-Layer 
The E-Iayer region remains at about the same alti­

tude during both day and night, but the intensity of 
ionisation (and hence its reflective properties) in­
creases with the presence of sunlight and is maximum 
at noon. In the absence of sunlight, recombination 
commences fairly rapidly but a certain level of ionisa­
tion persists. 

D-Layer 
Ionisation level in the D-Iayer is dependent upon 

the "height" of the sun. The layer disappears at 
night time and the mechanism of formation and dis­
persal is not fully understood. 

Reflection capabilities of the various layers depend 
not only on the intensity of the ionisation but also 
on the angle at which the wave arrives and its fre­
quency. A higher frequency wave requires a greater 
degree of ionisation to cause reflection. 

Types of Propagated Waves (Fig. 84) 
(a) Ground wave 

The ground wave, as its name suggests, follows 
the earth's contour and is eventually attenuated to 
nothing. 

(b) Sky Wave (Ionospheric Wave) 
The sky wave is the part of radiation leaving the 

transmitter which returns to earth again due to 
reflection (and some refraction) by an ionised layer. 

(c) Escape Wave 
For a given frequency, there is an associated maxi­

mum angle of transmission, above which the trans­
mitted wave will no longer be reflected by the ionised 
layer in question, but will penetrate and continue 
beyond it: this is referred to as the escape wave. This 
angle is associated with the maximum usable fre­
quency (m.u.f.), which will be looked at later on. 
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Skip Zone and Skip Distance 
Between the end of the ground wave and the point 

at which the sky wave returns to earth is a region 
known as the skip zone. Within this region the trans­
mitter at T in Fig. 84 cannot be received. The dis­
tance between T and the nearest point at which the 
sky wave is received is known as the skip distance. 

Critical Frequency 
At the lower frequencies, a signal dkected ver­

tically into the ionosphere will be reflected back to 
the transmission point. 

However, if the frequency of this signal is pro­
gressively increased, a point is reached where reflec­
tion just fails to take place. The frequency at this 
point is known as the critical frequency (fen the par­
ticular ionised layer under consideration). 

Maximum Usable Frequency (MUF) 
It is often a requirement to transmit signals over 

a particularly defined distance. Let us consider the 
path of wave (b) in Fig. 84 and imagine that we wish 
to transmit signals to a receiver at RI. 

If the transmitter frequency is increased, wave 
(b) would penetrate the ionised layer, as wave (c) 
(escape wave) and not be reflected. For re·flection 
to occur at the higher frequency, it would be neces­
sary to lower the transmission angle, in which case 
the reflected wave would not return to earth at the 
desired receiving point, RI, but beyond it at R2. 

Thus, for a given required transmission distance 
and a given ionised layer, there is a maximum fre­
quency above 'which the transmitted wave will not be 
received. 

The maximum point at which such reflection takes 
place, with the wave still returning to earth at a 
required distance, is known as the maximum usable 
frequency (m.u.f.). 

The longest signal path for a particular layer is 
obtained when the wave leaves the earth and 
approaches the layer at the most oblique angle pos­
sible. This gives a range, using the F2-layer of about 
4,OOOkm and for the E-Iayer, about 2,500km. If we 
consider a simple omni-directional aerial, the wave­
front will move out from it like an expanding bubble. 
When we speak of a particular transmission angle 
we are referring to the behaviour of a part of the 

(al Ground Wave (bl Sky Wave (cl Escape Wave 

Fig. 84: Ionospheric propagation. 
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Skip Zone and Skip Distance 
Between the end of the ground wave and the point 

at which the sky wave returns to earth is a region 
known as the skip zone. Within this region the trans- 
mitter at T in Fig, 84 cannot be received. The dis- 
tance between T and the nearest point at which the 
sky wave is received is known as the skip distance. 

Critical Frequency 
At the lower frequencies, a signal directed ver- 

tically into the ionosphere will be reflected back to 
the transmission point. 

However, if the frequency of this signal is pro- 
gressively increased, a point is reached where reflec- 
tion just fails to take place. The frequency at this 
point is known as the critical frequency (for the par- 
ticular ionised layer under consideration). 

Types of Propagated Waves (Fig. 84) 
(a) Ground wave 

The ground wave, as its name suggests, follows 
the earth's contour and is eventually attenuated to 
nothing. 

D-Layer 
lonisation level in the D-layer is dependent upon 

the "height" of the sun. The layer disappears at 
night time and the mechanism of formation and dis- 
persal is not fully understood. 

Reflection capabilities of the various layers depend 
not only on the intensity of the ionisation but also 
on the angle at which the wave arrives and its fre- 
quency. A higher frequency wave requires a greater 
degree of ionisation to cause reflection. 

E-Layer 
The E-layer region remains at about the same alti- 

tude during both day and night, but the intensity of 
ionisation (and hence its reflective properties) in- 
creases with the presence of sunlight and is maximum 
at noon. In the absence of sunlight, recombination 
commences fairly rapidly but a certain level of ionisa- 
tion persists. 
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I*0074"i 

Fig. 83: The Ionospheric layers. 

Maximum Usable Frequency (MUF) 
It is often a requirement to transmit signals over 

a particularly defined distance. Let us consider the 
path of wave (b) in Fig. 84 and imagine that we wish 
to transmit signals to a receiver at Ri. 

If the transmitter frequency is increased, wave 
(b) would penetrate the ionised layer, as wave (c) 
(escape wave) and not be reflected. For reflection 
to occur at the higher frequency, it would be neces- 
sary to lower the transmission angle, in which case 
the reflected wave would not return to earth at the 
desired receiving point, Rl, but beyond it at R2. 

Thus, for a given required transmission distance 
and a given ionised layer, there is a maximum fre- 
quency above 'which the transmitted wave will not be 
received. 

The maximum point at which such reflection takes 
place, with the wave still returning to earth at a 
required distance, is known as the maximum usable 
frequency (m.u.f.). 

The longest signal path for a particular layer is 
obtained when the wave leaves the earth and 
approaches the layer at the most oblique angle pos- 
sible. This gives a range, using the F2-Iayer of about 
4,000km and for the E-layer, about 2,500km. If we 
consider a simple omni-directional aerial, the wave- 
front will move out from it like an expanding bubble. 
When we speak of a particular transmission angle 
we are referring to the behaviour of a part of the 

(b) Sky Wave (Ionospheric Wave) 
The sky wave is the part of radiation leaving the 

transmitter which returns to earth again due to 
reflection (and some refraction) by an ionised layer. 

(c) Escape Wave 
For a given frequency, there is an associated maxi- 

mum angle of transmission, above which the trans- 
mitted wave will no longer be reflected by the ionised 
layer in question, but will penetrate and continue 
beyond it: this is referred to as the escape wave. This 
angle is associated with the maximum usable fre- 
quency (m.u.f,), which will be looked at later on. 
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Fig. 84: Ionospheric propagation. 
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wave-front which is leaving the aerial in this way. At 
a given frequency, waves (a), (b) and (c) in Fig. 84 
all exist simultaneously. 

Fading 
Propagation conditions are rarely, if ever, static 

and fluctuations of the received signal, commonly 
called fading, can be attributed to a variety of 
reasons. If the signal from the transmitter arrives 
at the receiver by more than one path, the relative 
phase variations can either reinforce or cancel one 
another, causing rapid and severe fading .. 

Polarisation of the radio wave may be changed by 
propagation conditions, resulting in an apparent re­
duction of strength. The signal may also be attenuated 
by varying degrees when reflected by an ionised 
layer, particularly when the frequency is close to the 
maximum usable frequency. At v.h.f. and u.hJ., 
fading may be attributed to varying atmospheric 
conditions, temperature, hu~idity etc. 

Sunspots 
Sunspots are regions of magnetic disturbance on 

the surface of the sun. Greatly increased ultra-violet 
and X-radiation are associated with sunspots, which 
have a profound effect on the intensity of ionisation 
in the ionosphere. 

Activity tends to reach a maximum at approxi­
mately 11 year intervals, and as the level of ionisa­
tion follows this pattern, we experience exceptionally 
long-distance signal paths on the higher frequencies 
at these times. 

Severe sunspot disturbance causes rapid fluctuations 
on the ionised layers, the general effect of which is 
to increase the m.u.f., at the same time often pro­
ducing a radio fade-out, lasting from a few minutes 
to an hour. 

Patches of intense ionisation sometimes occur in 
the E-Iayer, particularly in the summer, and these 
will reflect frequencies much higher than usual-
70MHz and beyond. This is called Sporadic E propa­
gation and is responsible for Band I television 
interference. 

Tropospheric Propagation 
The troposphere is the region which extends from 

the surface of the earth to a height of 10km. It is 
the atmospheric conditions (temperature and 
bumidity) in the troposphere which affect the long 
distance propagation of v.h.f. and u.hJ. radio waves. 

The refraction of v.h.f. and u.h.f. waves is caused 
by the varying dielectric constant, with altitude, of 
the air above the surface of the earth. This causes 
the waves to bend and follow the approximate 
curvature of the earth's surface. 

Conditions of humidity at low altitudes together 
with increased temperature at higher altitudes (tem­
perature inversion) provide conditions which cause 
the wave to be "ducted" for considerable distances 
with very little attenuation. 

Propagation on the Amateur Bands 
1·8MRz (l60m) Generally speaking this is a local 
working band, up to about 70 miles in daytime, with 
an increase in range to several hundred miles at 
night. 

Practical Wireless, May 1978 

3·5MRz (80m) Daytime contacts can be made over 
several hundred miles. Night time distances very con­
siderably but can be several thousands of miles in the 
winter. 
7MRz (40m) Much the same as 80m but varies con­
siderably depending on the condition of the sunspot 
cycle. Good long distance (DX) band on winter nights 
and early mornings. 
14MRz (20m) Most consistent DX band, open during 
daytime at most times of the year, dawn and dusk 
being the most favourable times for long distance 
(over SOOO miles) contacts. 
21MRz (ISm) Similar to 20m but more affected by 
the sunspot cycle. Best in Spring and late Autumn, 
up to the hours of darkness. 
28MRz (IOm) Very much affected by ionospheric 
condition. Excellent DX band in sunspot maximum 
years. 
70MRz (4m) Mainly a local working band, up to 100 
miles but occasionally affected by "Sporadic E" when 
the range can exceed many hundreds of miles. 
144MRz/432MRz (2m170cm) Ranges up to 100 miles 
can be achieved on these bands. Range is affected by 
local obstructions, hills, etc. Greater distances up to 
several hundred miles can be achieved under unusual 
tropospheric conditio,ns. 
1296 MRz (23cm) Similar to 70cm but more affected 
by local terrain. The other s.hJ. and microwave 
bands each have their own special characteristics 
and are affected by tropospheric conditions, rain, etc. 

Correction to RAE Part 6 (February 19'78, p 769) 

Fig. 47 (amended). 

We regret that an error has come to light in the 
circuit diagram of the diode detector shown in Fig. 47 
(page 769) of R.A.E. Part 6. As illustrated, there is 
no d.c. path for the detector diode current and point 
"b" referred to in the text has been inadvertently 
omitted. The corrected version is given in "Fig. 47 
amended" shown here. 

N~XT MO~TH 

The ,final part of this $e~i •• wilLcover 

A~rials, Interferen,ce S~ppressi()n and 

genera' advice for tbe examinee. 
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wave-front which is leaving the aerial in this way. At 
a given frequency, waves (a), (b) and (c) in Fig. 84 
all exist simultaneously. 

Fading 
Propagation conditions are rarely, if ever, static 

and fluctuations of the received signal, commonly 
called fading, can be attributed to a variety of 
reasons. If the signal from the transmitter arrives 
at the receiver by more than one path, the relative 
phase variations can either reinforce or cancel one 
another, causing rapid and severe fading. 

Polarisation of the radio wave may be changed by 
propagation conditions, resulting in an apparent re- 
duction of strength. The signal may also be attenuated 
by varying degrees when reflected by an ionised 
layer, particularly when the frequency is close to the 
maximum usable frequency. At v.h.f. and u.h.f., 
fading may be attributed to varying atmospheric 
conditions, temperature, humidity etc. 

Sunspots 
Sunspots are regions of magnetic disturbance on 

the surface of the sun. Greatly increased ultra-violet 
and X-radiation are associated with sunspots, which 
have a profound effect on the intensity of ionisation 
in the ionosphere. 

Activity tends to reach a maximum at approxi- 
mately 11 year intervals, and as the level of ionisa- 
tion follows this pattern, we experience exceptionally 
long-distance signal paths on the higher frequencies 
at these times. 

Severe sunspot disturbance causes rapid fluctuations 
on the ionised layers, the general effect of which is 
to increase the ra.ui., at the same time often pro- 
ducing a radio fade-out, lasting from a few minutes 
to an hour. 

Patches of intense ionisation sometimes occur in 
the E-Iayer, particularly in the summer, and these 
will reflect frequencies much higher than usual— 
70MHz and beyond. This is called Sporadic E propa- 
gation and is responsible for Band I television 
interference. 

3-5MHz (80m) Daytime contacts can be made over 
several hundred miles. Night time distances very con- 
siderably but can be several thousands of miles in the 
winter. 
7MHz {40m) Much the same as 80m but varies con- 
siderably depending on the condition of the sunspot 
cycle. Good long distance (DX) band on winter nights 
and early mornings. 
14MHz (20m) Most consistent DX band, open during 
daytime at most times of the year, dawn and dusk 
being the most favourable times for long distance 
(over 5000 miles) contacts. 
21MHz (15m) Similar to 20m but more affected by 
the sunspot cycle. Best in Spring and late Autumn, 
up to the hours of darkness. 
28MHz {10m) Very much affected by ionospheric 
condition. Excellent DX band in sunspot maximum 
years. 
70MHz (4m) Mainly a local working band, up to 100 
miles but occasionally affected by "Sporadic E" when 
the range can exceed many hundreds of miles. 
144MHz/432MHz (2m/70cm) Ranges up to 100 miles 
can be achieved on these bands. Range is affected by 
local obstructions, hills, etc. Greater distances up to 
several hundred miles can be achieved under unusual 
tropospheric conditions. 
1296 MHz (23cni) Similar to 70cm but more affected 
by local terrain. The other s.h-f. and microwave 
bands each have their own special characteristics 
and are affected by tropospheric conditions, rain, etc. 

Correction to RAE Part 6 (February 1978, p 769) 
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Tropospheric Propagaiion 
The troposphere is the region which extends from 

the surface of the earth to a height of 10km. It is 
the atmospheric conditions (temperature and 
humidity) in the troposphere which affect the long 
distance propagation of v.h.f. and u.h.f. radio waves. 

The refraction of v.h.f. and u.h.f. waves is caused 
by the varying dielectric constant, with altitude, of 
the air above the surface of the earth. This causes 
the waves to bend and follow the approximate 
curvature of the earth's surface. 

Conditions of humidity at low altitudes together 
with increased temperature at higher altitudes (tem- 
perature inversion) provide conditions which cause 
the wave to be "ducted" for considerable distances 
with very little attenuation. 

Propagation on the Amateur Bands 
1 ■ 8MHz (160ra) Generally speaking this is a local 
working band, up to about 70 miles in daytime, with 
an increase in range to several hundred miles at 
night. 

Fig. 47 (amended). 

We regret that an error has come to light in the 
circuit diagram of the diode detector shown in Fig. 47 
(page 769) of R.A.E. Part 6. As illustrated, there is 
no d.c. path for the detector diode current and point 
"b" referred to in the text has been inadvertently 
omitted. The corrected version is given in "Fig. 47 
amended" shown here. 

NEXT MONTH 

The final part of this series will cover 

Aerials, interference Suppression and 

general advice for the examinee- 
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Introduction 
Of the many thousands of short wave receivers which 
are in amateur hands at presel1t, t'b.t;re can be rela· 
tively few which have really good i.f. filtering. Most 
sets, from the old R1l55 to moderli Japanese designs, 
have a bandwidth which is just wide enough to accom· 
modate a.m. Signals, and is therefore a little more 
than double that required for s.s.h. reception. With 
the severe crowding on amateur bands, particularly at 
weekends, this is a serious drawback for the s.s.h. 
DX-er. 

It is possible to improve the selectivity of a set by 
the addition of a mechanical filter, Q multiplier, or 
some similar device, but this is not always feasible: 
some degree of modification to the set is entailed, 
which not everyone is prepared to do. 

Audio Filtering 
Another possibility is to process the audio output 

of the set. It is not then necessary to modify it in any 
way, since the filtering can be done hy a self·contained 
unit connected between the output socket of the set 
and the speaker or headphones. 

Such a unit is described in this article and it pro­
vides the three types of filtering listed below. 
1. Low Pass Filtering (with signals at frequencies 

above a couple of kHz or so being rapidly rolled 
off). 

2. High Pass Filtering (with signals at frequencies 
below a few hundred Hz being rapidly rolled off). 
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3. Tuneable Notch Filtering (a narrow slot of very 
high attenuation which can be tuned over a range 
of about 100Hz to beyond tbe upper frequency 
limit of human hearing). 
Type 1 is effective at reducing adjacent channel 

interference where the offending signal is well away 
from the carrier insertion oscillator (e.i.o.) frequency, 
and the audio signals produced ax:e therefore at 
fairly high frequencies. Type 2 is helpful in reducing 
interference from signals roughly centred around the 
c.i.o. frequency, and therefore produce rather low 
audio output frequencies. The latter type of filtering 
is used to null the heterodyne produced by a carrier 
wave in the passband of the receiver. 

How effective or otherwise the unit proves to be is 
largely dependent upon the quality of the signal to 
be processed: obviously it can be of no benefit to a 
signal which is completely free from any form of 
interference. On the other hand, when Top Band 
DX·ing, the unit has produced near·perfect signals 
,where they were previously completely drowned by 
the heterodyne from a commercial station. 

The Circuit 
The circuit, which is shown in Fig. 1, is based on an 

LM3900N i.c. This device contains four current 
differencing amplifiers, one of which is used in the 
low pass filter, another is employed in the high pass 
filter, and the remaining two are used in the notch 
filter. 
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Introduction 
Of the many thousands of short wave receivers which 
are in amateur hands at present, there can be rela- 
tively few which have really good i.f. Hltering. Most 
sets, from the old R1I55 to modern Japanese designs, 
have a bandwidth which is just wide enough to accom- 
modate a.m. signals, and is therefore a little more 
than double that required for s.s.b. reception. With 
the severe crowding on amateur bands, particularly at 
weekends, this is a serious drawback for the s.s.b. 
DX-er. 

It is possible to improve the selectivity of a set by 
the addition of a mechanical filter, Q multiplier, or 
some similar device, but this is not always feasible: 
some degree of modification to the set is entailed, 
which not everyone is prepared to do. 

Audio Filtering 
Another possibility is to process the audio output 

of the set. It is not then necessary to modify it in any 
way, since the filtering can be done by a Self-contained 
unit connected between the output socket of the set 
and the speaker or headphones. 

Such a unit is described in this article and it pro- 
vides the three types of filtering listed below. 
1.Low Pass Filtering (with signals at frequencies 

above a couple of kHz or so being rapidly rolled 
off). 

2. High Pass Filtering (with signals at frequencies 
below a few hundred Hz being rapidly rolled off). 

3. Tuneable Notch Filtering (a narrow slot of very 
high attenuation which can be tuned over a range 
of about 100Hz to beyond the upper frequency 
limit of human hearing). 
Type 1 is effective at reducing adjacent channel 

interference where the offending signal is well away 
from the carrier insertion oscillator (c.i.o.) frequency, 
and the audio signals produced ace therefore at 
fairly high frequencies. Type 2 is helpful in reducing 
interference from signals roughly centred around the 
c.i.o. frequency, and therefore produce rather low 
audio output frequencies. The latter type of filtering 
is used to null the heterodyne produced by a carrier 
wave in the passband of the receiver. 

How effective or otherwise the unit proves to be is 
largely dependent upon the quality of the signal to 
be processed: obviously it can be of no benefit to a 
signal which is completely free from any form of 
interference. On the other hand, when Top Band 
DX-ing, the unit has produced near-perfect signals 

.where they were previously completely drowned by 
the heterodyne from a commercial station. 

The Circuit 
The circuit, which is shown in Fig. 1, is based on an 

LM3900N i.e. This device contains four current 
differencing amplifiers, one of which is used in the 
low pass filter, another is employed in the high pass 
filter, and the remaining two are used in the notch 
filter. 
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Fig. 1: Complete circuit of the audio (llter unIt. 

Probably the low and high pass filter circuits will 
look rather familiar to many readers as they are of 
a well known type often used for scratch and rumble 
filters in hi-fi equipment. The amplifier which is used 
in the low pass filter is biased as a unity gain non­
inverting amplifier by R3, R4 and R5. Cl provides d.e. 
blocking at the input whilst RI, R2 and C3 form a 
simple R-C top cut filter. 

The "bootstrapping" capacitor C2 has no signifi­
cant effect at middle and low frequencies; this is be­
cause the amplifier has unity gain and any change in 
the voltage at the input end of C2 is matched by a 
virtually identical change at its output end. Thus it 
has an apparent infinite impedance and so produces 
no effect on the circuit. 

At high frequencies the circuit does not achieve 
unity gain due to the presence of the top cut filter. 
Changes in potential at the input end of C2 are then 
not fully matched by similar changes at the output 
end. This gives C2 some effective impedance and in 
conjunction with RI it provides a second R-C top cut 
filter. 

Normally this type of circuit achieves a roll-off rate 
of about 12dB per octave, but a much faster fall in 
high frequency response is provided by this particular 
version, seen by referring to the low pass filter 
response graph, shown in Fig. 2(a). The increased 
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roll-off speed is due to C4, which provides greater 
negative feedback over the amplifier at high fre­
quencies. In itself this feedback reduces the gain of 
the amplifier and so provides a faster roll-off, but it 
also increases the effectiveness of the bootstrapping 
circuitry. 

When SI is closed, the low pass filter action is 
largely removed, although C4 still provides the circuit 
with a small amount of roll-off. 

Operation of the high pass filter is similar to that of 
the Iow pass type. The amplifier is biased as a unity 
gain non-inverting type; a simple high pass filter 
circuit is formed at the input of C5, C6, and the input 
impedance of the amplifier circuit (approximately 
equal to the value of R6). The bootstrapping resistor 
R7 would appear to have an infinite impedance at 
middle and high frequencies, and has a significant 
impedance at low frequencies where the gain of the 
circuit falls below unity. A second high pass filter 
circuit is then formed in conjunction with C5, and 
the response of this filter circuit is shown in Fig. 2(b). 

C7 couples the output of the high pass filter to the 
notch filter stage. One of the amplifiers used is 
biased in the non-inverting mode by RIO, RH and 
RI2, while the other amplifier is biased as an invert­
ing type by RI4, RI3, RIS and VR2. Anti-phase 
signals are therefore' produced at the outputs. 
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Fig. 1: Complete circuit of the audio filter unit. 

Probably the low and high pass filter circuits will 
look rather familiar to many readers as they are of 
a well known type often used for scratch and rumble 
filters in hi-fi equipment. The amplifier which is used 
in the low pass filter is biased as a unity gain non- 
inverting amplifier by R3t R4 and R5. Cl provides d.c. 
blocking at the input whilst Rl, R2 and C3 form a 
simple R-C top cut filter. 

The "bootstrapping" capacitor C2 has no signifi- 
cant effect at middle and low frequencies: this is be- 
cause the amplifier has unity gain and any change in 
the voltage at the input end of C2 is matched by a 
virtually identical change at its output end. Thus it 
has an apparent infinite impedance and so produces 
no effect on the circuit. 

At high frequencies the circuit does not achieve 
unity gain due to the presence of the top cut filter. 
Changes in potential at the input end of C2 are then 
not fully matched by similar changes at the output 
end. This gives C2 some effective impedance and in 
conjunction with Rl it provides a second R-C top cut 
filter. 

Normally this type of circuit achieves a roll-off rate 
of about 12dB per octave, but a much faster fall in 
high frequency response is provided by this particular 
version, seen by referring to the low pass filter 
response graph, shown in Fig. 2(a). The increased 

roll-off speed is due to C4, which provides greater 
negative feedback over the amplifier at high fre- 
quencies. In itself this feedback reduces the gain of 
the amplifier and so provides a faster roll-off, but ft 
also increases the effectiveness of the bootstrapping 
circuitry. 

When SI is closed, the low pass filter action is 
largely removed, although C4 still provides the circuit 
with a small amount of roll-off. 

Operation of the high pass filter is similar to that of 
the low pass type. The amplifier is biased as a unity 
gain non-inverting type; a simple high pass filter 
circuit is formed at the input of C5, C6, and the input 
impedance of the amplifier circuit (approximately 
equal to the value of R6). The bootstrapping resistor 
R7 would appear to have an infinite impedance at 
middle and high frequencies, and has a significant 
impedance at low frequencies where the gain of the 
circuit falls below unity. A second high pass filter 
circuit is then formed in conjunction with C5, and 
the response of this filter circuit is shown in Fig. 2(b). 

C7 couples the output of the high pass filter to the 
notch filter stage. One of the amplifiers used is 
biased in the non-inverting mode by RIO, Rll and 
R12, while the other amplifier is biased as an invert- 
ing type by R14, R13, R15 and VR2. Anti-phase 
signals are therefore produced at the outputs. 
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C. C8 

Fig. 2: Frequency response curves of the low-pass (llter 
(a), and the high-pass (llter (b). 

Fig. 3 (below): Printed circuit board pattern, shown full 
size, plus component layout and details of off-board 

connections. 

Vr2 52 

~ 41if

·:=-=-:::...C-'3----,r 

~_ ..... 5k2 

5k1 \IR1a \IR1Q,IIR1b Sliders \IR1b 

Practical Wireless, May 1978 

Frequency I Hz; 
!al 

2!< 4I< 6k 10k 15k 200 400 Ik 

■ 
Fig. 2: Frequency response curves of the low-pass filter 

(a), and the high-pass filler (b). 9 
■ 

a 
BS 

■ IB I 
i i! 

I 
B 

Fig. 3 (below): Printed circuit board pattern, shown full 
size, plus component layout and details of off-board 

connections. I 

mm 

o USJM 

CEO 
O 

• C6 • 

'J'l'I-SI VRIo.Wlb Sliders 

54 Practical Wireless, May 1978 

www.americanradiohistory.com



A phase-shift network is used in the output circuit 
of each amplifier, with one network using VRIa and 
CB, and the other comprising VRIb and C9. At one 
frequency there will be an identical phase-shift 
through the two networks and so the anti-phase 
signals will largely cancel one another out at this 
point. In fact, VR2 sets the gain of the inverting 
amplifier and this control is adjusted so that the two 
anti-phase signals at VRI sliders precisely cancel each 
other out. By critical adjustment of VR2 it is possible 
to obtain an extremely high level of attenuation, and 
one is usually able to render any heterodyne in­
audible. 

At frequencies other than the notch, some difference 
exists in the two levels of phase shift, and so com­
plete cancelling does not occur. There is an attenua­
tion of a few dB close to the notch frequency, but 
this is not important in practice. 

The output stage uses the well known LM380N i.c., 
and this enables the unit to drive virtually any type 
of headphones, but it can also be used with most 
loudspeakers. The prototype was fed from the phones 
socket of a Trio QR-666 receiver and was used in 
conjunction with either I6-ohm headphones or an 
8-ohm loudspeaker. The unit is very versatile though, 
and it should be possible to fit it into most receiving 
situations. 

Construction 
Apart from the battery and controls, all the com­

po~ents are mounted on a p.c.b. This is illustrated 
actual size in Fig. 3 and it is prepared and wired in 
the conventional manner. 

A view of the p.c.b. and internal wiring of the prototype filter unit. 

Practical Wireless, May 1978 

* components 

Resi.tors 
All miniature tW 5% 
R1 4 ' 7k R10 220k 
R2 4·7k R11 120k 
R3 100k. R12 100k 
R4 220k Rl$ 100k 
RS 100k .R14 220k 
RS 15k R15 33k 
R7 1·5k Ri6 680 ohms 
RB 27k R17 1S0k 
R9 15k R1S 120k 
VR1 lOOk plus 100k linear -dual. gang potentlometer 
VRS! 47k. Iin. carbon 

Capacitor. 
C1 470nF type C2ao 
C2 47nF type C28Q 
C3 4· 7nF potystyrene ete 
C4150pF cere,mic 
qi 1000F typeC?80 
CS 100nF type C280 
C7 220nFtypeC280 
C8 10nF type C280 
C9 1.0nFtype C280 
C10 100nF type C280 
CH 100~F t.Qv 
Cl2 100/!F1(lv 
C13 220"F 6·3v 

Semic;onductora 
IC1I,;M3900n or CA8401E 
IC!! lM380N 

Misc;eUaneOU$ 
Verocase or slrnUar hou~ing 
Two rotary on/off switches(S1 ai1d$2) 
3,l)mm jaQ.k and6 ·3ITHl) jack 
MaJerials fQr p.c.b. 
PPS or similar 9v battery, an:d ~Hpa to · suit 
Fout control knobs ." . 
Wire, SOlder, etc 
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A phase-shift network is used in the output circuit 
of each amplifier, with one network using VRla and 
C8, and the other comprising VRlb and C9. At one 
frequency there will be an identical phase-shift 
through the two networks and so the anti-phase 
signals will largely cancel one another out at this 
point. In fact, VR2 sets the gain of the inverting 
amplifier and this control is adjusted so that the two 
anti-phase signals at VR1 sliders precisely cancel each 
other out. By critical adjustment of VR2 it is possible 
to obtain an extremely high level of attenuation, and 
one is usually able to render any heterodyne in- 
audible. 

At frequencies other than the notch, some difference 
exists in the two levels of phase shift, and so com- 
plete cancelling does not occur. There is an attenua- 
tion of a few dB close to the notch frequency, but 
this is not important in practice. 

The output stage uses the well known LM380N i.e., 
and this enables the unit to drive virtually any type 
of headphones, but it can also be used with most 
loudspeakers. The prototype was fed from the phones 
socket of a Trio QR-666 receiver and was used in 
conjunction with either 16-ohm headphones or an 
8-ohm loudspeaker. The unit is very versatile though, 
and it should be possible to fit it into most receiving 
situations. 

Construction 
Apart from the battery and controls, all the com- 

ponents are mounted on a p.c.b. This is illustrated 
actual size in Fig. 3 and it is prepared and wired in 
the conventional manner. 

A view of the p.c.b. and internal wiring of the prototype filler unit. 

★ components 

Resistors 
All miniature iW 5% 
R1 4-7k R10 220k 
R2 4-7k R11 120k 
R3 100K R12 100k 
R4 220k R13 100k 
R5 100k R14 220k 
RB 15k Ri5 33k 
R7 1'5k R16 680 ohms 
RB 27k R17 150k 
R9 15k R18 IZOk 
VR1 100k plus 100k linear dual gang potentiornafer 
VR2 47k lin. carbon 

Capacitors 
C1 470nF type C280 
C2 47nF type C280 
C3 4-7nF pclystyreoe etc 
C4 150pF ceramic 
C5 tOOnF type C280 
C6 lOOnF type C280 
C7 220nF type 0280 
C8 10nF type C280 
C9 10nF type C280 
C10 lOOnF type C280 
C11 lOO/iF l Ov 
C12 100/.-F lO- 
C13 220/iF 6-3v 

Semiconductors 
ICt LM3900n or CA84(J1E 
IC2 LM3B0N 

Miscellaneous 
Verocase or similar housing 
Two rotary on/ofl switches (SI and S2) 
3-5mm jack and .6-3mm jack 
Materials for p.c.b. 
PP6 or similar 9v baltery and clips to suit 
Four control knobs 
Wire, solder, etc 
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An internal view of the audio (llter. The Input socket is mounted on the 
rear panel. 

The prototype was housed in a Verocase which had 
outside dimensions of about 205 X 140 X 4Omm, but 
any case of a similar size should be suitable. The 
general layout is not particularly critical and can be 
seen by referring to the photographs. 

In use 
The receiver and filter are connected together by a 

short lead which is terminated in suitable plugs. There 
is no need to use screened lead if the receiver has a 
low output impedance. , 

Low frequencies do not significantly aid the intel­
ligibility of speech and many people find that clarity 
is actually improved by their removal. The high pass 
tUter does not therefore have an in/out s-witch. 

A somewhat different situation exists in the case of 
high frequencies, since these do provide a significant 
contribution to intelligibility. There is no point in 
switching in the low pass filter when a signal has 
little or no high frequency interference but does 
have middle or low frequency interference. This 
would simply reduce the level of the wanted signal in 
comparison to the interfering one. 

Adjustment of the notch filter is very simple. When 
initially testing the unit VR2 should be set at about 
balf maximum resistance. VRl is then adjusted to null 
any whistle which is produced by the heterodyne from 
a carrier wave, after which VR2 is re-set for maximum 
attenuation of this signal: by carefully altering these 
controls it is possible to obtain an extremely high 
level of rejection. Once the correct setting for VR2 
has been found, only a small variation will be neces­
sary for other settings of VR1. Some slight readjust­
ment will be needed for optimum attenuation though. 

When the notch filter is not required, simply rotate 
VRl to the maximum operating frequency (minimum 
resistance). The rejection notch then lies outside the 
range of human hearing, and so the filter is, in effect, 
out of circuit. 

It is worth noting that although the filter will 
virtually eliminate the fundamental signal produced 
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by a heterodyne, it will not cut out any harmonics 
(double or treble the fundamental frequency etc.) 
which are produced by distortion in the receiver. In 
most cases such harmonics will be of negligible pro­
portions. 

The audio output is controlled by the volume control 
of the receiver in the normal way. • 

LETTERS 
13A Mains Plugs 
The reason why there are so many badly connected 
mains plugs in British homes is that the great 
majority of plugs sold are far too difficult to oonnect. 
It is astonishing that the manufacturers have not 
long since devised a plug which can be wired up 
easily in a few seconds by a clumsy housewife using 
a nail4ile as a screwdriver. 

The cord should be gripped automatically when the 
lid is screwed home. The length ,of wire needed for 
each lead should be the slame-at present, the earth 
lead has to be longer than the neutral, and the live 
lead sho-rter than either, which makes those well­
meaning appliance manufacturers who solder and 
bind the ends of their leads look silly. 

Finally, it seems incredible folly to sell all those 
plugs with 13 amp fuses. It is horrifying to think of 
the thousands of table lamps, hair curlers, electric 
clocks, etc., fitted with massive fuses just because 
nobody is going to go ,back to the shop for a 3 amp 
fuse. All plugs should be sold empty, with an attached 
packet providing three different fuses. 

PracticaZ WireZess would do ,a useful service by 
conducting a campaign for a "simple, safe plug". 

B. M. CrowthIT, 
Dorklng. 

For a comment on the above lett", see The British Connection, on 
page 18 of this Issue. Ed. 
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4n Internal view of the audio filter. The Input socket Is mounted on the 
rear panel. 

The prototype was housed in a Verocase which had 
outside dimensions of about 205 X140 X 40mm, but 
any case of a similar size should be suitable. The 
general layout is not particularly critical and can be 
seen by referring to the photographs. 

In use 
The receiver and filter are connected together by a 

short lead which is terminated in suitable plugs. There 
is no need to use screened lead if the receiver has a 
low output impedance. 

Low frequencies do not significantly aid the intel- 
ligibility of speech and many people find that clarity 
is actually improved by their removal. The high pass 
filter does not therefore have an in/out switch. 

A somewhat different situation exists in the case of 
high frequencies, since these do provide a significant 
contribution to intelligibility. There is no point in 
switching in the low pass filter when a signal has 
little or no high frequency interference but does 
have middle or low frequency interference. This 
would simply reduce the level of the wanted signal in 
comparison to the interfering one. 

Adjustment of the notch filter is very simple. When 
initially testing the unit VR2 should be set at about 
half maximum resistance. VR1 is then adjusted to null 
any whistle which is produced by the heterodyne from 
a carrier wave, after which VR2 is re-set for maximum 
attenuation of this signal: by carefully altering these 
controls it is possible to obtain an extremely high 
level of rejection. Once the correct setting for VR2 
has been found, only a small variation will be neces- 
sary for other settings of VR1. Some slight readjust- 
ment will be needed for optimum attenuation though. 

When the notch filter is not required, simply rotate 
VR1 to the maximum operating frequency (minimum 
resistance). The rejection notch then lies outside the 
range of human hearing, and so the filter is, in effect, 
out of circuit. 

It is worth noting that although the filter will 
virtually eliminate the fundamental signal produced 

by a heterodyne, it will not cut out any harmonics 
(double or treble the fundamental frequency etc.) 
which are produced by distortion in the receiver. In 
most cases such harmonics will be of negligible pro- 
portions. 

The audio output is controlled by the volume control 
of the receiver in the normal way. # 

LETTERS 

13A Mains Plugs 
The reason why there are so many badly connected 
mains plugs in British homes is that the great 
majority of plugs sold are far too difficult to connect. 
It is astonishing that the manufacturers have not 
long since devised a plug which can be wired up 
easily in a few seconds by a clumsy housewife using 
a nail-file as a screwdriver. 

The cord should be gripped automatically when the 
lid is screwed home. The length of wire needed for 
each lead should be the same—at present, the earth 
lead has to be longer than the neutral, and the live 
lead shorter than either, which makes those well- 
meaning appliance manufacturers who solder and 
bind the ends of their leads look silly. 

Finally, it seems incredible folly to sell all those 
plugs with 13 amp fuses. It is horrifying to think of 
the thousands of tahle lamps, hair curlers, electric 
docks, etc., fitted with massive fuses just because 
nobody is going to go back to the shop for a 3 amp 
fuse. All plugs should be sold empty, with an attached 
packet providing three different fuses. 

Practical Wireless would do a useful service by 
conducting a campaign for a "simple, safe plug", 

B. M. Growth ar, 
Dorking. 

For a comment on the above letter, see The British Connection, on 
page 18 of this Issue. Ed. 

56 Practical Wireless, May 1978 

www.americanradiohistory.com



HIGH QUALITY AUDIO AND RF 
MODULES FOR MUSIC CENTRES 

AND HI-FI EQUIPMENT 
FM 020 Stereo FM Tuner with MW & LW section 
• High Performance front end • Low noise FET RF stage 
* Three stage tuning * S. Meter Output on FM & AM * Centre 
zero meter output * Ceramic filters on FM • Filter on 455 KHz 
AM 
Specifications • FM Sensitivity @ 26 DB SIN 2-51'V • Stereo 
separating 30dB • 3 ICs + 5 Transistors 

Our Introductory Price-£21'95 
A full specification tuner assembly which is aligned and 
tested by us. Features built in stabilisatlon for low drift, 
powerful AFC. Twin filters on FM, meter drive circuit for 
S. Meter, LED Beacon, P.L.L. Decoder, Ferrite Rod Aerial. 
Only requires a 18V DC supply. 

STEREO POWER AMPLIFIER 
25 Watt. RMS per channel 

£9·50 
* Class AB OperatIon * 16 Transistor Circuit * Unstabilised supply required * Tip 34A + Tip 33A Output * Supply Voltage SOV DC 

nominal * 30 Hz-18KHz @ -1dB * Output 8 ohm * Input 50 Kohm 
Thll power ampliflar which features an advanced designed design with complemen­
tary pair of tranllators in class AB DUlh pull. Will comfortably deliver 2& wattl per 
channel . And COrn" complete with heat sink. 

PR 020 Hi-Fi Preamplifier 
The PR 020 i. a low noise pre­
amplifier with full bass and treble 
cut and boost. It haa four rotary 
controls and four specially aelec­
ted tranllstors. It Is designed to 
match most high quality power 
amplifiers. 
£8,95 

SW 020 8 Way Selector Panel 
£3·95 
When uaed In conjunction with 
PR 020 provides switching for 
different Inputs. Features Monol 
Stereo switch. Loudness/Filter/ 
Tape replay playback, Phono, 
Auxiliary + two other inputs. Has 
PC Board mounting 5 Way Din 
socket for tape deck. 

POWER SUPPLY PSU 
This sturdy power supply uses a 
Bridge rectifier Into a 63 volt 4700 
UF CapaCitor It has three fused 
outputs and Incorporates an 
18 volt stabilised supply. 

TRANSFORMER TX020 ...... ·--.. • 
This transformer is designed for the PSU 020 and will give 52V 
DC at 2-5 amp + 18V DC when uaed with PSU 020. 
It also has a 12V 2-5 amp winding for a cassette deck. 
It will easily power the PA 020 for 25 Watta per channel. 
£8,75 
ne above Item •• re only a ,mall range of the modul •• w. have 'n do.h:. 
W. a •• o carry knob •• ch ••• I. front and re., .xtrullon •• dial. to match the 

~':c:-o;n:t~7p=:tt th':a~·~:r-:::r-n.::e::C:r:::.r:i':!:' ::::dn:~~ \:urr!.-.: prof."lon~ .. well. If you woul'lUke to •• e our ran,. p ••••••• nd a SAl 
+ Up po.tal ord.r. Prlc •• Includ. VAT and po.tog •• 

REED HAMPTON LTD., 
19 CHURCH LANE, WALLlNGTON, SURREY 

Tel: (01) 8611825/& 
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pea 
SERVICE 

rT::-R~D;S-;C;-S;VI~S ~T;,l 
I PO BOX 11, WORKSOP, NOTTS I 
I 
I 
I 
I 
I 
I 
I 
I 

Please supply PCB/a as indicated by tlckls In box/ea . • • • •• • ••••• 

I.sue ProJect Ref Price PIP 

Dec75 Sound-To-Llght Display DN0798 1-15+12 0 
Dec75 DIsco System, Amp. (2 req'd) each AM0421 4-40+22 0 
Dec 75 Disco System, Light Modulator AM0423 3-50+22 0 
Mar 76 CMOS Cryatal Calibrator AM0438 1-19+12 0 
June 76 Dig. Freq. Meter (aet of 5) A015 and 4x AOO4 3·17+15 0 
July7e Disco Preampllfler AOO3 0 -65+12 0 
Aug 7e Cassette Player Power Supply A001 0-65+12 0 
Oct7e Digital Car Clock (set) A0111012{013 2 -58+12 0 
Oct 78 Interwlpe DN8JM 0-80+12 0 
Oct78 VIdeo-WrIter (set) 000213/4/0 A007 21 -44+110 0 
Nov 7e Low Level Battery IndIcator A018 0-40+12 0 
Nov76 ElectronIc Thermostat A017 1-30+12 0 
Nov78 Clrtest Probe A018 0-48+12 0 
Nov76 Burglar Alarm A019 0-50+12 0 
Dec 78 Chromachl8e A021 5 ·70+22 0 
Jan 77 Oscilloscope Calibrator A023 1-25+12 0 
Jan 77 Icelert A020 1'45+12 0 
Apr77 GaB/Smoke Sensor Alarm A028 0 '65+12 0 
May 77 2-Way Intercom 0019 1-28+12 0 
May 77 Protected Battery Charger A027 2-38+12 0 
May 77 Seeklt Metal Locator A031 3-38+12 0 
June 77 Reverberation Amplifier A032 2-38+12 0 
June 77 Versatile AF Generator A033 2 '38+12 0 
June 77 Tele-Games 0029 3 -22+18 0 
July 77 20W IC Amplifier A034 1-38+12 0 
July 77 Radio 2 Tuner A035 1 '68+12 0 
July 77 Digital Clock Timer A038 3-28+12 0 
Aug77 Shoot (Telegamel) 0035 1-55+111 0 
Aug 77 AtomiC Time ReceIver 0038 2-65+15 0 
Aug 77 Morse Code Tutor Cards (SRBP) A037 4-75+15 0 
Sept 77 JUbilee Electronic Organ A038 19-00+75 0 
Se pt 77 Electronic Car Voltage Regulator 0037 1-25+12 0 
Oct77 Audio Level Indicator 0039 0-98+12 0 
Oct77 Sine-Square Wave Generator 0040 2 -35+15 0 
Nov77 Laboratory Power Supply A039 3-50+12 0 
Jan 78 Proportional Power Controller DN9JM 0'76+12 0 
Mar 76 Audio/Visual Logic Probe R001 1'40+15 0 
Apr78 Europa Stereo Amplifier ROO2 9-55+45 0 
May 78 DX'era Audio Filter 0001 2-35+15 0 

Post and packIng Is for one board or aet of boards. PrlceB Include 
VAT. RemIttances with overseas orders must be lufflclent to cover 
despatch by Bea or air mall aB requIred. 

I enclose Postal Order/Cheque 

No .................... . 

ACCESS welcome. 
Send card number only. 

for £ . •... . .. . . made payable to READERS PCB SERVICES LTD 

NAME . . ............... . ......................... . .... . .... . .. 

ADDRE.S . ....................... . ......... . ......... .. ..... . 

.. .. ......... .. .......... . .............. Poat Code •••••.•••••• 

Any correspondence concerning this servIce must be addrelled 

I 
I 
I 
I 
I 

I to READERS PCB SERVICES and not to the Editorial offlces. ..J L- _______ _ 
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HIGH QUALITY AUDIO AND RF 

MODULES FOR MUSIC CENTRES 

AND HI-FI EQUIPMENT 

FM020 Stereo FM Tuner with MW & LW section 
* High Performance front end * Low noise FET RF stage 
* Three stage tuning • S. Meter Output on FM i AM * Centre 
zero meter output * Ceramic filters on FM • Filter on 465 KHz 
AM 
Specifications * FM Sensitivity @ 26 DB S/N 2-5«V • Stereo 
separatinp 30dB * 3 ICs + 5 Transistors 
Our Introductory Price—£21*95 
A full specification tuner assembly which is aligned and 
tested by us. Features built in stabilisation for low drift, 
powerful AFC. Twin filters on FM, meter drive circuit tor 
S. Meter, LED Beacon, P.L.L. Decoder, Ferrife Rod Aerial. 
Only requires a 18V DC supply. 

STEREO POWER AMPLIFIER 
25 Watta RMS par channel 
£9 50 
* Class AB Operation 
•* IB Transistor Circuit 
* Unstabilised supply required 
* Tip 34A + Tip 33A Output 
* Supply Voltage 50V DC 

nominal 
* 30 Hz-18KHz @ —idB 
* Output 8 ohm 
* input 50 Kohm 
Thl» oow«r •moaner which (eatures nr advanced designed deelfln with complemen- tery pair of trenslatora In cTeae AB outh puil. Wtll comlortebly deliver 2S w«Ra per channel. And come* compJefe with heat »lnk. 

PR 020 Hi-Fi Preamplifier 
The PR 020 is a low noise pre- 
amplifier with full bsss and treble 
cut and booet IE has four rotary 
controls and tour specially selec- 
ted transistors. It Is designed to 
match moat high qualify power 
amplifiers. 
£8*95 

SW 020 8 Way Selector Panel 
£3 95 

fT rj 

When used In conjunction with 
PR 020 provides switching for 
different Inputs. Features Mono/ 
Stereo switch. Loudness/Filter/ 
Tape replay playback, Phono, 
Auxiliary + two other inputs. Has 
PC Board mounting 5 Way Din 
socket for tape deck. 

POWER SUPPLY PSU 020 
This sturdy power supply usoa a 
Bridge rectifier Info a 63 volt 4700 * ■«; »i ivU- •- 
UF Capacitor It has thraa fused t' J lj 
outputs and Incorporates an icfHj- , 
18 volt stabilised supply, t ,s Mq , 

TRANSFORMER TX 020 
This transformer Is designed for the PSU 020 and will give 52V 
DC at 2,5 amp + 18V DC when used with PSU 020. 
It also has a 12V 2-5 amp winding for a caseette deck, 
ft will easily power the PA 020 for 25 Watta per channel. 
£8-75 
Th« ft bo vi Itamft ftr« only ■ ftmall rang# of th» fnodtilfta w* haw* In ■ioftk. Wft ftlio cany hnobft, chftMla front and nrar axfruftionft, dial* to mateh fho FM 9M front anda, cabfnoCa. Id fact ftvarythlna you naod to maka a ploca of aaulpmant thai not only maata profataional atandarda hut looka Drofatalonal «a wtll. If you would Ilka to our ranga pFaaia aapd ■ SAE -f tSp poftUf ordftr. Fricfta Induda VAT and poataga- 

REED HAMPTON LTD., 
19 CHURCH LANE, WALLINGTON, SURREY 

T«l: (M) 681 1825/6 

e 

Pro;-READERS PCB SERVICES LTDPI 
PO BOX 11, WORKSOP, NOTTS , 

Please supply PCB'a as Indicated by ilck/s In bai/es. 

Projsct Ref Pries P/P 
Sound-To-Llght Display ON0798 1-15+12 □ 
Disco System. Amp. (2 req'd) each AM04Z1 4-40 + 22 □ 
Disco System. Light Modulator AM0423 3-50+22 □ 
CMOS Crystal Calibrator AM0438 1-18+12 □ 
Dig. Freq. Meter (set of S) A01 Bond 4xA004 3-17+16 □ 
Disco Preamplifier A003 0 65+12 O 
Cassette Player Power Supply Aooi 0-65+12 □ 
Dlgllal Car Clock (set) AMIAHZfOIS 2-58+12 □ 
Interwlpa DN8JM 0 80+12 □ 
Video-Writer (sot) 0002/3/4/6 ACH)7 21 -44+50 □ 
Low Level Battery Indicator AOie 0-40+12 □ 
Electronic Thermostat A0I7 1-30+12 □ 
Clneat Probe A01B 0-48+12 □ 
Burglar Alarm A019 0-50+12 O 
Chromachass A0Z1 5 70+22 □ 
Oscilloscope Calibrator A023 1-25+12 □ 
Icaiert A020 1-46+12 □ 
Gaa/Smoke Sensor Alarm A028 0-65+12 □ 
2-Way Intercom D0I9 1 -28+12 □ 
Protected Battery Charoer A0Z7 2-38+12 □ 
Seeklt Metal Locator A031 3-38+12 □ 
Reverberation Amplifier A032 2-38+12 □ 
Versatile AF Generator A033 2 38+12 □ 
Tele-Games D029 3-22+18 Q 
2QW IC Amplifier A034 1 -38+12 □ 
Radio 2 Tuner A035 1 68+12 D 
Digital Clock Timer A038 3 28+12 □ 
Shoot (Telegames) D035 1-55+15 □ 
Atomic Time Receiver D03fi 2-85+1S □ 
Morse Code Tutor Cards (SRBP) A037 4-75+15 □ 
Jubilee Electronic Organ A038 18-00+75 □ 
Electronic Car Vottage Regulator DOS? 1 -25+12 □ 
Audio Level Indicator D039 0-98+12 □ 
Sine-Square Wave Generator D040 2-35+15 □ 
Laboratory Power Supply A039 3-B0+12 □ 
Proportional Power Controller ON9JM 0-78+12 □ 
Audio/Visual Logic Probe R001 1-40+15 □ 
Europa Stereo Amplifier R002 8-55+45 □ 
DX'ers Audio Filter D001 2-35+15 □ 

Dec 75 
Dec 75 
Dec 75 
Mar 76 
June 76 
July 76 
Aug 76 
Oct 76 
Oct 76 
Oct 76 
Nov 76 
Nov7e 
Nov 76 
Nov 76 
Dec 78 
Jan 77 
Jan 77 
Apr 77 
May 77 
May 77 
May 77 
June 77 
June 77 
June 77 
July 77 
July 77 
July 77 
Aug 77 
Aug 77 
Aug 77 
Sept 77 
Sept 77 
Oct 77 
Oct 77 
Nov 77 
Jan 73 
Mar 78 
Apr 78 
May 73 

Low Level Battery Indicator 
Electronic Thermostat 
Clrtest Probe 
Burglar Alarm 
Chromachase 
Oscilloscope Calibrator 
icelert 
Gaa/Smoke Sensor Alarm 
2-Way Intercom 
Protected Battery Charger 
Seeklt Metal Locator 
Reverberation Amplifier 
Versatile AF Generator 
Tele-Games 
2QW IC Amplifier 
Radio 2 Tuner 
Digital Clock Timer 
Shoot (Telegames) 
Atomic Time Receiver 
Morse Code Tutor Cards (SRBP) 
Jubilee Electronic Organ 
Elactronlc Car Voltage Regulator 
Audio Level Indicator 
Sine-Square Wave Generator 
Laboratory Power Supply 
Proportional Power Controller 
Audio/Visual Logic Probe 
Europa Stereo Amplifier 
DX'ers Audio Filter 

Post and packing Is for one board or set of boards. Prices Include 
VAT. Rernmonces with overseas orders must be sufficient to cover 
despatch by sea or air mall as required. 

I enclose Posts! Order/Cheque ACCESS welcome. 
Send card number only. 

No  

for £ made payable to READERS PCB SERVICES LTD 

ADDRESS. 

Postcode..  | 

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

l ^ P 
r^a acnvii^cd ana noi ro in» taixonai otticm. j 
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SHORT WAVE BROADCASTS 
by Cha,les Mol/oy G8BUS 

An unusual log comes from G8PG (Gus Taylor, 
Greasby, Wirral) who has a" vintage 1923 crystal 
re<:eiver complete with eat's whisker detector. Tuning 
is Iby means of a slider on the tuning coil. Although 
intended for use on the medium waves this receiver 
goes down to the 49m band and when connected to a 
60ft long wire it gave headphone reception of Vatican 
Radio at 2000 and Radio Moscow DX Club in English, 
Prague radio and an unidentified station in Spanish, 
all between 2250 and 2300. Unable to resist the chal­
lenge, your scribe knocked up a crystal set using a 
Denco Maxi·Q blue range 4 inductor, an OA71 
germanium diode ( silicon diodes will not do) a 
variable capacitor of unknown value and a pair of 
high impedance phones, all joined together with leads 
and 'croc' clips. When connected to a 90ft long wire, 
stations were heard on the 31m, 41m and 49m bands. 
The depth of fading was a surprise-even the 
strongest signal faded right down, an effect that is 
obscured when using a receiver with lots of gain and 
a.g.c. The LIC ratio, i.e. the ratio of inductance to 
capacitance of the tuned circuit should be as high as 
possible. The 1923 crystal set uses a large inductor 
tuned by its self capacitance. Improved results were 
obtained with my lash-up when I used a home-made 
inductor of 15 turns on a Jl2 inch former tuned with 
a 100pF variable. 

Chris Howles (Lichfield) was surprised to hear a 
broadcast from Reykjavik on approximately 12090kHz, 
as he did not think that Iceland had a short-wave 
servi,ce. Aocording to the World Radio and TV Hand­
book, lcel1and is on medium and long waves only. 
There is however an unlisted service for fishermen, 
with programmes of music, news and weather reports 
on 12175kHz (25 ' 64m) which can be heard at 1200. 
This station will QSL. DXers who want to add Iceland 
to their list of countries verified should send a report, 
together with an International Reply Coupon to 
Gufenes Radio, PO Box 442, Reykjavik, Iceland. 

Old-timers will remember station TFJ Reykjavik 
which used to be on 12235kHz (24'52m) with a 
regular s.w. service. This was the first station I ever 
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heard on the short waves, using a one-valver made to 
a design by F. J. Camm which appeared in PW in the 
rnid-1930s. The tuning coil was wound on postal 
tubing, the h.f. chQke was made of fine wire wound 
in sections on a .glass test tube and the tuning and 
reaction controls were each fitted with a slow-motion 
drive. A fair degree of skill is required to operate a 
straight set with reaction, a skill which once acquired 
is never forgotten and helps the DXer to squeeze the 
last drop out of more complicated gear. 

Chris asks whether it is better to send all his log 
for the month, or just a selection. Only those items 
likely to be of interest to other DXers should be 
included, together with the date, time, fr,equency (if 
known), signal strength in SIO and some details of 
the re<::eiver and aerial used. Unusual loggings, 
stations on new channels or heard at unusual times 
of the day, will interest others. 

Another convert to the new Yaesu Musen FRG7 is 
Robert Whitrow of 29 Ena Avenue, Neath, West 
Glamorgan SAll 3AD, who would like to hear from 
FRG7 owners who have ideas on a suitable aerial for 
use with this receiver. Robert uses a Joystick plus 
3B Joymatch on the, medium waves and a half-wave 
dipole (no size mentioned) fed via co-ax cable, for 
s.w. reception, all being situated in the roof space. 
A dipole is a balanced aerial and balanced 75 ohm 
feeder should be used to connect it to the dipole (A, 
AI) input to the re<::eiver. Co-ax is unbalanced elec­
trically, and the screen will act as an aerial, picking 
up local noise, if it is used with a dipole. Robert 
wonders if it would be worth investing in a "proper" 
short-wave aerial. 

Multi-band trap dipoles are available commercially. 
A trap dipole has one or more parallel tuned circuits 
called traps, in series with each half of the dipole. At 
high frequencies, the trap behaves like an insulator, 
only the centre portion of the aerial being used. At 
low frequencies, the traps act as loading coils and 
consequently the two arms of the dipole can be made 
shorter than usual. A half-wave dipole cut f{)r the 
49m band would have an overall length of 78ft. The 
Mosley SWL 7 trap dipole, for example, has an overall 
length of 40ft and it resonates on the 49m, 31m, 25m, 
19m, 16m, 13m and llm bands. A trap dipole will 
not pick up any more signal than a dipole cut for 
the band in use. In fact it will probably pick up 
slightly less signal, but it occupies a lot less space 
than a dipole for each band and it is a lot simpler to 
erect as well. Details of commercially made short­
wave aerials can be had from Mosley Electronics, 196 
Norwich Road, New Costessey, Norwich NR5 OEX, or 
from Lambda Antenna Stud Farm, Whiteball, 
Wellington, Somerset. 
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SHORT WAVE BROADCASTS 
by Charles Molloy G8BUS 

An unusual log comes from G8PG (Gus Taylor, 
Greasby, Wirral) who has a vintage 1923 crystal 
receiver complete with cat's whisker detector. Tuning 
is 'by means of a slider on the tuning coil. Although 
intended for use on the medium waves this receiver 
goes down to the 49m band and when connected to a 
60ft long wire it gave headphone reception of Vatican 
Radio at 2000 and Radio Moscow DX Club in English, 
Prague radio and an unidentified station in Spanish, 
all between 2250 and 2300. Unable to resist the chal- 
lenge, your scribe knocked up a crystal set using a 
Denco Maxi-Q blue range 4 inductor, an OA71 
germanium diode .(silicon diodes will not do) a 
variable capacitor of unknown value and a pair of 
high impedance phones, all joined together with leads 
and 'croc' clips. When connected to a 90ft long wire, 
stations were heard on the 31m, 41m and 49m bands. 
The depth of fading was a surprise—even the 
strongest signal faded right down, an effect that is 
obscured when using a receiver with lots of gain and 
a.g.c. The L/C ratio, i.e. the ratio of inductance to 
capacitance of the tuned circuit should be as high as 
possible. The 1923 crystal set uses a large inductor 
tuned by its self capacitance. Improved results were 
obtained with my lash-up when I used a home-made 
inductor of 15 turns on a 112 inch former tuned with 
a lOOpF variable. 

Chris Howies (Lichfield) was surprised to hear a 
broadcast from Reykjavik on approximately 12090kHz, 
as he did not think that Iceland had a short-wave 
service. According to the World Radio and TV Hand- 
book, Iceland is on medium and long waves only. 
There is however an unlisted service for fishermen, 
with programmes of music, news and weather reports 
on 12175kHz {25*64m) which can be heard at 1200. 
This station will QSL. DXers who want to add Iceland 
to their list of countries verified should send a report, 
together with an International Reply Coupon to 
Gufenes Radio, PO Box 442, Reykjavik, Iceland. 

Old-timers will remember station TFJ Reykjavik 
which used to be on 12235kHz (24-52m) with a 
regular s.vv. service. This was the first station I ever 

heard on the short waves, using a one-valver made to 
a design by F. J. Camm which appeared in PW in the 
niid-1930s. The tuning coil was wound on postal 
tubing, the h.f. choke was made of fine wire wound 
in sections on a glass test tube and the tuning and 
reaction controls were each fitted with a slow-motion 
drive. A fair degree of skill is required to operate a 
straight set with reaction, a skill which once acquired 
is never forgotten and helps the DXer to squeeze the 
last drop out of more complicated gear. 

Chris asks whether it is better to send all his log 
for the month, or just a selection. Only those items 
likely to be of interest to other DXers should be 
included, together with the date, time, frequency (if 
known), signal strength in SIO and some details of 
the receiver and aerial used. Unusual loggings, 
stations on new channels or heard at unusual times 
of the day, will interest others. 

Another convert to the new Yaesu Musen PRG7 is 
Robert Whltrow of 29 Ena Avenue, Neath, West 
Glamorgan SA11 SAD, who would like to hear from 
FRG7 owners who have ideas on a suitable aerial for 
use with this receiver. Robert uses a Joystick plus 
3B Joymatch on the medium waves and a half-wave 
dipole (no size mentioned) fed via co-ax cable, for 
s.w. reception, all being situated in the roof space. 
A dipole is a balanced aerial and balanced 75 ohm 
feeder should be used to connect it to the dipole (A, 
Al) input to the receiver. Co-ax is unbalanced elec- 
trically, and the screen will act as an aerial, picking 
up local noise, if it is used with a dipole. Robert 
wonders if it would be worth investing in a "proper" 
short-wave aerial. 

Multi-band trap dipoles are available commercially. 
A trap dipole has one or more parallel tuned circuits 
called traps, in series with each half of the dipole. At 
high frequencies, the trap behaves like an insulator, 
only the centre portion of the aerial being used. At 
low frequencies, the traps act as loading coils and 
consequently the two arms of the dipole can be made 
shorter than usual. A half-wave dipole cut for the 
49m band would have an overall length of 78ft. The 
Mosley SWL7 trap dipole, for example, has an overall 
length of 40ft and it resonates on the 49m, 31m, 25m, 
19m, 16m, 13m and 11m bands. A trap dipole will 
not pick up any more signal than a dipole cut for 
the band in use. In fact it will probably pick up 
slightly less signal, but it occupies a lot less space 
than a dipole for each band and it is a lot simpler to 
erect as well. Details of commercially made short- 
wave aerials can be had from Mosley Electronics, 196 
Norwich Road, New Costessey, Norwich NR5 0EX, or 
from Lambda Antenna Stud Farm, Whitehall, 
Wellington, Somerset. 
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ELECTRONICS LTD 

THE MOST 
COMPREHENSIVE RANGE 
OF TUNER MODULES 
EVER DISPLAYED 

HF 7948 FRONT END 

1 . ___ _ __ ....-. 

~-­\-

£13·12 
Inc. VAT, P&P 

TECHNICAL CHARACTERISTICS: 
Outputterminal for digital frequency meter; 
Antenna impedance-75 to 300 Ohms; 
Frequency ranges 87·5 to 104MHz or to 
108MHz; Sensitivity-O'9uV 26dB signal to 
noise ratio ± 75kHz deviation; Intermodu­
lation OOdB Image rejection-OOdB; Tuning 
voltage-1 V to 11 V; Total gain-33dB ; 
Intermediate frequency-10' 7MHz; Power 
supply voltage + 15V; Power consumption 
15mA; Dimensions 104 x 50mm. 

TECHNOLOGY: 
Double sided epoxy printed circuit board 
with plated through holes; Dual gate effect 
transi stors; Silvered coils .. 

FI 2846 
IF AMP AND DECODER 

Inc. V A T, P&P 
TECHNICAL CHARACTERISTICS: 
Intermediate frequency -10, 7MHz; IF 
Bandwidth-280kHz; Signal to noise ratio 
-70dB with 1mV input; Distortion-mon.o 
0·1 %, stereo 0'3%; Sensitivity-30u V up 
to the 3dB limit; Channel separation-40dB 
at 1kHz; Pass band-20to 15,OOOHz; Rejec­
tion at 38kHz greater than 55dB; Am re­
jection-45dB; De-emphasis-50 to 75ps. 
Pilot capture at 19kHz +4%; Channel 
matching within less than 0'3dB; Output 
impedance-1oo Ohms; Output voltage-
5001;11 V; Phase locked loop stereo decoder; 
Output for LED VU·meter; Null indicator; 
Outputs for AGC, AFC and inter-station 
muting; Consumption-55mA LEDs extin ­
guished. 100mA LEDs illuminated; Power 
supply-15V; Dimensions 195 x 76mm. 
CIRCUIT TECHNOLOGY: 
Epoxy printed circuit board. Monolithic 
integrated circuits, ceramic filter. 

ALS1500 
STABILISED POWER SUPPLY 

.~) 1_ ........ -

£2 ·53 
Inc. VAT, P&P 

TECHNICAL CHARACTERISTICS: 
Output voltage-15V; Max. output current 
-5OOmA; Thermal coefficient less than 
1mV/"C; 15V power supply for modules 
HF 7948 and FI 2846: Supply protected 
against short circuit (power and current 
protection); Dimensions-65 x 55mm. 

TECHNOLOGY: 
Double sided epoxy circuit board; Mono­
lithic integrated circuit. 

OPTOELECTRONIC OPTIONS 
£8,06 
Inc. VAT, P&P 

LED VU-METER 
Station strength indicator 

£8,77 
Inc. VAT, P&P 

TOUCH CONTROL 
PRE-SELECTION UNIT 
LED channel indication 

CROSSLAND HOUSE 
Telephone (0227) 63218 

Practical Wireless, May 1978 

£13·50 
Inc. VAT, P&P 

ILLUMINATED POINTER 
Station finder 

,0 

\. . f" 
£22 ,74 "IO!--.~ , 

t.'~' 
Inc. VAT, P&P '." 

FREQUENCY METER 
Digital display of received 
station frequency 

£4·35 
Inc. V AT, P&P 

i 

· NACKINGTON 

NUMERICAL DISPLAY 
Pre·selected channel number 

. CANTERBURY . KENT 
Telex 965780 
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ELECTROIMIC5 LTD 

THE MOST 

COMPREHENSIVE RANGE 

OF TUNER MODULES 

EVER DISPLAYED 

HF 7948 FRONT END Fi 2846 
IF AMP AND DECODER 

ALS 1500 
STABILISED POWER SUPPLY 

£13 12 
Inc. VAT. P&P 

TECHNICAL CHARACTERISTICS: 
Outputterminalfordigital frequency meter; 
Antenna impedance—75 to 300 Ohms; 
Frequency ranges 87-5 to 104MHz or to 
108MHz; Sensitivity—0-9uV 26dB signal to 
noise ratio ±75kHz deviation; Intermodu- 
lationSOdB Image rejection—€0dB: Tuning 
voltage—IV to 11V; Total gain—33dB; 
Intermediate frequency—10'7MHz; Power 
supply voltage + 15 V; Power consumption 
15mA; Dimensions 104 x 50mm. 

TECHNOLOGY: 
Double sided epoxy printed circuit board 
with plated through holes; Dual gate effect 
transistors; Silvered coils, ' 

Inc. VAT. P&P 
TECHNICAL CHARACTERISTICS: 
Intermediate frequency — 10-7MHz; IF 
Bandwidth—280kHz; Signal to noise ratio 
—70dB with ImV input; Distortion—mono 
0-1%, stereo 0-3%: Sensitivity—30u V up 
to the 3dB limit: Channel separation—40dB 
at 1kHz; Pass band—20 to 15,000Hz; Rejec- 
tion at 38kHz greater than 55dB; Am re- 
jection—45dB; De-emphasis—50 to75,us. 
Pilot capture at 19kHz +4%; Channel 
matching within less than 0-3dB: Output 
impedance—100 Ohms; Output voltage— 
500rn V; Phase locked loop stereo decoder; 
Output for LED VU-meter; Null indicator; 
Outputs for AGO, AFC and inter-station 
muting; Consumption—55mA LEDs extin- 
guished. 100mA LEDs illuminated; Power 
supply—15V: Dimensions 195 x 76mm. 
CIRCUIT TECHNOLOGY: 
Epoxy printed circuit board, Monolithic 
integrated circuits, ceramic filter. 

£2 S3 
Inc. VAT, P&P 

TECHNICAL CHARACTERISTICS: 
Output voltage—15V; Max. output current 
—500mA; Thermal coefficient less than 
1mV/°C; 15V power supply for modules 
HF 7948 and FI 2846; Supply protected 
against short circuit (power and current 
protection); Dimensions—65 x 55mm. 

TECHNOLOGY: 
Double sided epoxy circuit board; Mono- 
lithic integrated circuit. 

OPTOELECTRONIC OPTIONS 

£806 
Inc. VAT, P&P 

*r - / Mr* 

LED VU-METER 
Station strength indicator 

ISf? £13-50 
Inc. VAT. P&P 

ILLUMINATED POINTER 
Station finder 

£22-74 ' 
Inc. VAT, P&P 

FREQUENCY METER 
Digital display of received 
station frequency 

£8-77 
Inc. VAT, P&P 

TOUCH CONTROL 
PRE-SELECTION UNIT 
LED channel indication 

v'*-i 

£4-35 
Inc. VAT. P&P 

NUMERICAL DISPLAY 
Pre-se!ecfed channel number 

CROSSLAND HOUSE 
Telephone (0227) 63218 

NACKINGTON CANTERBURY ■ KENT 
Telex 965780 
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SCRIENID MINIATURES BRIDGE RECTIFIERS TRANSFORMERS R., mA Volt, £ I TIST METERS 
P&P AVO 8 MKS £71 .. 

238 200 3-Q.3 I H 0'55 AVO 71 £21'" 200V 2A £0'45 
212 lA. lA 0-5.0-8 I ' ll 0·78 AVO 73 £3 . ... 400V 2A £1'55 

ALL EX·STOCK-SAME DAY DESPATCH, VAT 8% 
13 100 800-a 2" 4 0'33 AVO MM5 £24 ... 200V 4A £ .... 235 330. 330 0-8. O-a I 'H 0 '33 AVO TTIS8 In circuli 

400V 4A £I·U 207 500.500 0-8-a-.0-8-1 2'58 0'71 Tranalator Te.ter £" 'H 
400V 5A £I 'H 

I. AND 2. VDL TOR '''''UV 
PRIMARY 220·240 VOL TB 

30 VOLT RANGI 
208 lA. lA 0-8-a. o-a-a 3 '11 g:::g Woo Mogger £sa H 

Prim 2201240V Soc 0·12·111-20-2.-30V 
12V·0-12V or 15VoO-15V av.lI.bla by con· 

235 200,200 0-15.0-15 I'H 
O· 78 U4315 Budaot Met.r 20K 0/ 
0'78 VDC.2K/VACIOOOvAC/DC. 
0'118 2 ' SA AC/DC, 500K rc,. In 
0'86 robust steel cale-Ieads 
0·118 £14 '15. VAT 8% P&P£I'15 
0 -38 ' AVO caseI and acee •• oriel 
0' 78

1 Magnetic to Ceramic Cart~ 

1I0OV lOA· £2'31 

Amp. 
214 300, 300 0-20. 0-20 I'sa VAT 121% ·VAT 8% P & P 15p. 

~:( 
218 

71 
18 
70 

101 
71 

111 

lIV 14V e 
0 '8 0'25 .'10 "0 0'5 2'.4 
2 1 3'11 

P&P 
0'48 
078 
0'78 
0·95 
0'a8 
1·14 
"14 
1'32 

nectlon to appropriate tapI. R., Amp, £ 
112 0'8 2 ·.4 
79 1'0 1 ·17 

P&P 
0'78 o a. 
o·al 
1'14 
1'14 
1'82 
1'45 
1·64 
1'84 

221 700 (DC) 20-12-Q-12-W I'" 
208 'A, lA 0·15·20-0-15·20 4 ·13 
103 500,500 0·15·27·0-111-27 3 H 
204 lA. lA 0-15-27·0-15·27 1·3a 

PI •• tlc C ••• a-Flush 
talned with 4BA bolts. 
PBl 77 x 56 x 37mm 
PB2 95 x 71 x 35mm 
PB3 115 x 95 x 37mm 

lid. re-

3 2'0 1'27 
238 50 12-0·12 ' ·H 40p 

51p 
88p 

4 2 "03 
20 3'0 l'lO 

S112500 12·15·W·24·30 2'14 

PLUS rldg. Convert.r (MPA 30) 
operating Voltages 20-45 _____________ I £3·50 VAT 121% p & p 35p_ P & P 29p VAT 8% 

21 4·0 7'4. 
51 5 0 "37 

117 5'0 0'11 

• a • 31 
• 4 I ea 

10 8 7'17 
12 8 , ... 

17 
111 
187 
225 

11 8 10 31 
20 10 n·" 

, '32 
2'OS 
2'08 
OA 

HIGH QUALITY MODULES MUSIC CENTRE CHASSIS , Audio kll 25W + 25W 
10 Watta RMS AMPLIFIER £3 .. FM (STEREO)/MW/LW lH15W I Compl.te with InBlruc· 

88 8'0 11 '73 
8a 10'0 13 ' 33 

25 Watto RMS AMPLIFIER £4'57 Mu.lc Pow.r Inc. Trano.orm.r ~C;::~u~:~~:O' ~:~~wc;.~: 
o T ANGI P I 220/:00~°J"T ~~~l: 4D-4a.50V ~:5"'·~~~'i~~~~I~~IER .£~~::: Price £22'10 Inc. VAT. £tNO P & P £1 '73 

30 15 17'" 
10 80 18 " . 

P,lm 22012:~.y s~c t'20-2W3-40-50V 2:V~24VO~30V.~V av.II'-bl. by con: PRE·AMP .or 5·IOW £1'7. P & P £1'50 VAT 8%. VAT 121% 
2OV+20V.r 25V00-25V ... II.bl. by con· I n.ctlon 10 .pproprlate tapa. PRE·AMP .or 2aw £13 'U B I I 1

'
-------_ , P P POWER SUPPLIES 5-10W £1 ·30 Plug in Sava _tt.,.a 

n~~~on to "ig,r;:rlata t.P,£ P & P ~:4 Aom:' I£U O.:e POWER SUPPLIES 25W £3 ,15 3300 fltalnto 13A oock.t 6-7 5-9V TRANSFORMERS 
102 0'5 3'41 0·78 128 I 0 5 '" 0'118 TRANSFORMER 5-IOW £3·ot 300mA multlplug outlet £3'" SPECIAL OFFER 
103 1 '0 4' .7 0'118 127 2'0 7 '10 1·14 TRANSFORMER 25W ".,. BI23 4' 5 • 7 '5 9 12V tIOOmA 1 BEl Prim O-IW, 
1t ~:g n: n: 1=: n :::: n~ P & P ~~~WiJ~VAJ;:%· 118p. DC'pIUg o~tI.t · ' £5'32 t~~)Vs.c(1~~ tO~ 
,oe 4'0 10 ' 71 1·50 40 5 '0 n·.. 1'54 STEREO FM TUNER PHASE.LOCK LOOP St.blll.ed 3+7 5-aVI400mA £5 '51 P& P £1·88 
107 5'0 14 .1 1'84 '20 5·0 till 1'84 Pre-I.I.ct.d at.tlon,. Varleap tuning multlplug oullet £6'11 , BD Prim 0-20-110-
'" 8 0 17'05 2'OS '21 8' 0 2. 15 OA Iwltched AFC, LED Be.con. VAT 12i% P & P SSp 200-220-240V Sec 
tla '0'0 21 70 OA 1 122 ,0'0 24'03 OA P P 0-110V 0-20-24V 

- - 189 12'0 IN3 OA £2045 VAT 121% & 40p DECS SOLDERUSS 2A £2'25 P & p 
::;7.~I~l;ut~;F& ~~~~4~E~~~ P AUTO TRANSFORMERS ~~9~ ~.~,~.~9 o(;:.c:"o~ 3~"" ,15" £0 71 BREAD.BOARDING ::::i ~~~ 8~ne to 
.07 20 .4. 0-79 Re' VA(W.tts)Volts £. P&P 3·75"x5"·1"or3 · 75")(5~ ' 15.v £t·14 SDec70contacts &t" 40 7/10W £2'05 
140 10 "2. 0'15 113 11 0.115-210-240 2'41 0'71 19"R~nS;e"" or 10" x 6" '15' £3·78 T Dec 208 cont.ctl £3'13 P & P 68p 
ISO 100 7'13 1'14 84 75 0·115·210-240 3'8S 0'118 4'8" x 32" £0'11. 4 75" x 7 S" £2.13 U Dec "A"'or I.C.I .tc £3.. BE4 Prim 120 or 
151 ZOO 11'11 1'50 4 1500·115-200-220-240 S'3I 0'98 P&P3Ip VAT8% U Doc"B"'orI.C .• etc I.... 2£4

1
0V

U 
p9.~lp 0~3A8 

182 210 11'71 1·84 17 500 0-115-200-220-24011" 1'54 VAT8%P&P40p m 
183 810 11·. 1'84 84 1000 0-115· 200-220-240 11'78 2'08 ELECTRONIC CONSTRUCTION KIT BES 15W matching 1:: ~gg ;n: ~lS :g ~= g:m:~gg:~~:g ~:::: g~ !~lg!~J~~I~e~~;~ui{n: •.• ~~¥0a"~cpOrg~nl0p No ANTEX SOLDERING IRONS ~~I~··EJ:c £I'~~. m 1999 fs :: g~ 73 3000 0-115·200·220·240 41-01 OA COMPONENT PACKS llW £3,71 18W £3-15 ~4t2':o 3Op·1~:II.t:: 
188 2000 .4'10 OA 200 Mixed valuo , .. Iat.ro (count by W.19h~ 'Z5W £3 '75 Stand £1·40 200VA "'10 P & P 

.~:ta VOIt~Ulra/~,:e or 240~.A 2~~~~M~r,~J~::~~~l:.~~:! ~M~~~~dv!r~~·p~:~~~~~r~.~~~l:,~~ ~\Y';~ I) VAT 8% P & P 46p BE6 Prl O'220V •• c 

HIGH VOLTAGE MAINS V~5 ~ ' IO ~. :l 11~~ 19 ~:3~~~tg~!! MINI.MULTIMETER I :;OO3Op& ~RilfOM6002A2~2' 5140 
ISOLATING 150 , ·10 1'14 4W 15 Wlr. wound roll.tort-mlk8d w.ttaoe DC·lOOOV AC·loooV DC·l00mA I . • .~ 

prslm,c2,oo00I/220,20vVoorr4002,,1,424040VV 200 I ·n 1 '45 65W 1 Pack Wire 10 m.tr ...... ".d colour. Re •• l5OkCl loooClIV B.rgaln£5.. ~50~op & ~~pA 
w 250 1. ' .1 1·45 88W 25 pr.· • ., .... o"ad typea .nd volue. VAT 8% P & P 62p - . V. R., £. P & P 500 11'73 1'54 87W Pi ••••• t.to p.ck required. Mp per pack 

. 31&& m ,::f: n~ I~gg ~u: ~ll ::~ .,-.:.V:.:A:,:T_':,:2.:.1:.:%"P--=&.:..P_4;,,:0.:;P ______ _ 
,000 250 41'71 OA 1500 .·OJ OA I13W Prlc •• correct 21·11·77. Pi •••• add 

Barrie Electronics Ltd . 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS AlDGATE o!. LIVERPOOL ST 

2",OO_0_-,--_2_52_--,--_ .. _.",2_1 ___ O-,A _ _ 2_000 _ _ -,-_3_7·_ • .,.... __ O"'A-,-_-,-9_5W---o VATafterP&P. 

Our wide range of transformer. are too numerouI to list, ple.le call (open aam·5pm Mon"FrI) or lend your requirements. 
Electrolll " .. mlconductor stockists. Panel, Multi Metera, AudiO acce8sorl8l, lend 15p stamps for lI't'. 

TV GAMES .JCI2, .JC20 AND .JC40 AMPLIFIERS 
TV garnet malne adaptor 7'7V 100 me A range of Integrated circuit audio ampll-
• tablilzed &3 '25. Fully ••• embled, attrac- fler. lupplled with free data and printed 
tlvely c ... ~ TV gam •• ~t.TI" 'ootb.lI. ~~~taj~~~2~ ::~~ ~'.:-. JS~z"od '~.~.::'~ 
~~~~:.~ t~lou~e~~~)~I."BM~cdlfl:~d,S~~~\~ free data on our range of matching power 
kit £4 .•. Stunt motor cycle game chip + and preamp kite. 

f;~~fl~:t.!a"'~c~~~t!'~:';:~:~ FERRANTI ZN414 
model e.·,.. Economy version "'15, le radio chiP lot '05. Extra parts and pcb 
Colour model atandard en. Economy for radio £)·15. Cue £t. Send sae for 
£lZ·45. Rifle kit £4 ' 85. Colour gen.rator fr •• d.t • . 
kll, add a colour to mOlt gam •• £7'50. BATTERY ELIMINATOR BARGAINS 
~~~~~rJ~N!J.; giant data. TV gam •• pow.' unit atablllzed 7'7Y 

PI •• tlc v ... lono of BC10819 Sp. 2N3055B ~~>,:'t £!~2J ' t::: ~~~t~!ja~~~~ ·~~~1~:~ 
~!~b~~"J,4: ~t~~ 1,~t.~l~'GR:S·~~\O; ~~ lOOm. £2 '2. B171/9V 300m. £3030. lOOm. 
Pr ••• t pott .ub~mlnlature 0·1W horlz or radio mod.la same alle as a ppg battery, 
vert 100 to 4M7 8ip , with pre •• stud connector •. ay £2'11. 
Polenllomota .. iW 4K710 2M2 log or IIn. BV £2 . .,. 4.V £2'85_ av + 9V £4'50. 
Slngl. 25p Dual 75p. Polye.la, c.pacl· ~:c!J~r£~:~!i~:.14W.r;:.;,~a!~1l.tt; 
tor.250V El ' 0, to ·088m.31p. O'lml 2p. pin din plug£2·IS. Fully alablllzed modal 

!~,~~: . ~~.::ctt..',.;33EI247~IV·p22~0Ir~ ~ ... ~tcch:~v:~':~ t4~7.t~a~p~ 8'~t~ :; 
=Pt~ WOOP~;~~~I;:Pc".~~~~o~~ooE~ 300ma £1·50. Output 71V 300ma £150. 
'001, '002, '005ml 4p. ' 01, '02ml 'lp. BATTERY ELIMINATOR KITS 
2:;-s~~52S5~P5m~~~~t;g~ft~: 1':: 22~~'5~: Send ase for free leaflet on (ange. lOOm. 
33,47, 100mf Ip. 220, 330mf Ip. 470mf Up. ~el~tt~~~vw~t . =~:~ ~f~.:.o:;~t~i~ 
lOOOm' lip· Zen ... 400mW 124 2V7 to £2 50. 6 + IV £2 '51. 9 + QV £2 51. Ca. 
~~I~'· TRANSFORMERS •• tt.type 7iV lOOm. with din plug £1 ·H. 
8-o-&Y 1DOma 71p. a-o-9Y 75ma Mp. Tranlletor atablllzed I .. way typ •• for 
12·0·12V SOm. 7Ip. 13V lA £1 ·11. 6'3 'lA ~w 21h,u':m:l;l'~i~~!C:'~~'{y I~C:': 
f:~2e-o;~~:A .. ~·~tgJ2~V ,': :~:::: tyP.' 411,,7181/11/13114/17121/25128134142V 
15-O-15V 1A £2 7 • • 30-0-30V 1A £3,51. ~~I':,~~:;:~ ~:(fufp7~tZ:i~i::~lV:'~~~ 
8-O-9V 2A £2 ·10. d T 

PRINTED CIRCUIT MATERIALS ~~~.ll;_~~Ii:,,: £~o.':.~~~ ~~~~4"r:s~o 
PC etchIng klts:-economy£I'7D, standard 
£3 ' 12. 50 sq Ins pcb 4Op. 1 Ib FeCI £1'05. BULK BUY OFFERS 
Etch resist pens:-economy Up, dala 13p. Minimum purchase £to any mix from this 
Small drill bit ZOp. Etching dish 88p. .ectlon only. AC75023N exact equlv. of 
i~~~&~ ~~~ !1'?DECS* SN76023N with Improved heat sink 1Ip. 
S.D.C £2 '23. T.DeC £3.... u.D.CA ZN414 14p. 4'43MHZ PAL cryol.l. 45p. 
£1 ' 17. u.D.CB £8,17. 16 dll or 10T05 741 8 dll ZOp. NE555 8 dll 32p. dalo pen. 
adapto,.:-wlth sock.t £1·n. Plain lip. rrfaO:S~B~p~qr~~,:: ~C~:"~~'1~143:~: 
New S-d.-klt £4·15. BCI07 7p. BC101 7p. BC212 'p_ IN4002 
SINCLAIR PRODUCTS· 4-2p_ 250V poly •• ter cape '015m' l-lp. 
PDM35 digital multlmeter £25'15. Maine . oesmf t ' 4p, ' 1mf t,SP. '33mf 2·Sp. !W 
adaptor £3-24. Deluxe padded carry C8se re81stor' 5% E12 1 to 10M '·Ip. Zen er 

~i~ilfl~~gf:~~.bf:~~~~I.~:;n;'~?fs~ diode. 400mW E24 3V3 50 33V Slp-
Prog. library £4 ·H . Main •• d.pto, £3 '21. BI.PAK AUDIO MODULES 
Cambridge 8clentlRc £1 -45. Oxford New low prices. S.50 tuner £2I·IS. Al60 
.clentlflc £'·H. ICIO .te,.o lOW+l0W £3 ."_ PA'OO £13 H. MK50 .udlo kit 
Integrat.d circuit .mp kit £7'85_ PZ20 £JI ·45. SI.reo 30 £11 ' 71. SPM50 £3 '47. 
power unit for above £1' 15. BMT £5 '". Send sae for free data. 

SWANLEY ELECTRONICS 
DEPT. PW. PO Box 10. 32 Gold •• 1 Rd., Swanlev, Kent BRI ITQ 

Mall order only. Please add 30p to total cost of order for postage. Prices Include VAT. 
Overseas CU8tomer. deduct 7% on Items marked· and 11" on other •. Official credit 
o,ders welcome. 

60 

SOUTHERN VALVE CO SECOND FLOOR,' POTTERS ROAD, • NEW 8ARNET, HERTS • 
T.leehon. 01_,1041 MAIL ORDER ONLY. MINIMUM ORDER Hp 

Som. leading make. available. VAT In~o/CfS InUN on request. 
All New and Boxed. UQuali~" Brand.d Valv ••• Guarante" J month • • BVA .tc. 

(Tuna.ram. ete.).'% AlloWH ...... uto' Guarantee I Already deducted from our Prlc •• 1 
NOTE : PLEASE VERIFY CURRENT PRICES. Correcl only .1 lime of I/Olnu 10 ",OIS. 

DY86i7 SIp EF86 Mp GYliOl £1 ·. PCF802 71p PL35 Mp PY500A £1 ' 55 
DY802 52pEFa9 SIp PC88 75p PCFSOS £t '51 j PUI1A Hp UBFaa Up 
ECC81 sap EFI83 50p PC86 75p PCF808 75p PL83 Hp UCC85 Mp 
ECC82 sap EFt84 50p PC87 72p PCF808 £1 ·78 PL84 Hp UCH81 SIp 
ECC83 sap EH90 SOp PC900 .Sp PCL82 lip tLSOO} £1 ot UCL82 lip 
ECC85 50p EL41 lip PCC84 3~p PCL83 7Ip PL504 UCL83 Up 
ECH81 5Sp EL84 50p PCC85 SOp PCL84 Mp PL508 £1·30 UF89 50p 
ECH84 72p EL509 £2'70 PCC89 S2p PCL85 } I PL50t £3'90 UL41 85p 
ECL90 Up EM84 lOp PCC1S9 Sip PCL805 .SP IPL519 £3·00 UL84 54p 
ECL82 S2p EY8617 Up PCFSO 7Sp PCL88 70p PL302 £2 ID UY41 55p 
ECL88 Mp EY500A £1'50 PCF86 lOp PCL200 £1 '40 PY88 Hp UY85 Hp 
EF80 41p EZ80 Up PCF200 £1'35 PD500 £3'10 PY800 88p U25 Mp 
EF85 45p EZ61 44p PCF501 SIp PFL200 Hp PY301 "p U28 Mp 

W. offer return of post •• rvice. ewo ONLY. No C.O.D. MANY OTHERS 
Poat fr •• over £iIO. £I 10 £2O-75p (max.) AVAILABLE 

Items In stock at time of ~ol'1g to fl rel. but sub /ect to possible market fluctuations 
I unavolda e. 

One valve post Up. each extra valve 6p. Large valves 2p each extra. 
MAX 75p. LISTS AND ENQUIRIES. S .A.E. PLEASEI 

ALL PRICES INCLUDE VAT @ 12t%. 
ENQUIRIES WELCOMED FROM TRADE and RETAIL (oame pric •• ) 

T~flrnlllJS (I) 
E 

BARGAtN AND SURPLUS MILITARY AND CONSUMER COM. 
PONENTS TRAMPUS ELECTRONICS L TD_. 51." GROVE 
~~~. =DSOR. BERKS. SL41HS. TELEPHONE WINDSOR 

Cheque or P O. over £5 post free. Credit cards by post or phone £5 min. 

~ 
Except Govt. deptB. C.W.O. Post & P.cklng add 20p. U.K. V.A.T.· 

::~:;o&~o,.~r~;1: ad~~~~~;do~~~~1~~~ ~~~ f~~t~roduct list. (quote AD 
as priCes may change) . A.II to manufacturer's specifications. A small 
selection from our stoCks. 

LIDS i" & 0 2" DIA TUNER MODLUE: FM MPX.MW & LW. 
Red no clip Ip' Push buttons .£22 SO Sterao 7W amp 
PAK 01 100 ledo £I' £3 · ... Cassette deck. 
TILW8 red & clip IIp' FULL SPEC PAKS ALL £1 

PAK A : 12 )( red leds £1' 0 ·2" led red & clip t2p· PAK B: a x 7418 PIN OIL £1' 
Color led. all tip· PAK C: 4 x 2N305590W TO 3 £1' 

PAK 0 : 12 x BClot £1' 
DISPLAYS 0-'" DL74712 £1 ' SO' PAK G: 7 x BFY51 £1' 
0'3 DL704 & 70212 SIp· PAK H: 7 x 2N33laE FET £1 
TGS Da. detector. £S. PAK K: 40 x IN4148 diode £1· 
Xenon Hash tubes £5' PAK M: 4 x pal, NPNIPNP 2A £1 
0-385 pt tuner £I. PAK N: 50 x OA811al diad. £1 
0.10 PCB pons lip' PAK P : 20 x pl •• tlc BC109 £I 
Pen, board & ferric kit £2'10· PAK R: 14 x BCI07 £1 
Bleeper 12V 40mA £1·SO' PAK 5 : 14 x BC10S £I 

VERO stocked 81110% discount 
PAK T: 10 y plaetlc power 2A60V BDI31 

type £I 
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TRANSFORMERS 
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8% 
li AND M VOIT OR Itt-IIV PRIMARY SSO-MO VOLTS AmDS 

tr m aw t p* i 0-5 OM tlfl 04! a 10 0-8 2-M 0 71 

7B SO ne 12 

B 28 COS f 11 1-i« 

VA 1 Walla) £ PAP •07 20 4 40 0 78 149 60 8<29 0*08 160 100 7-11 1-14 161 200 tl-IS 180 162 260 12*79 1 84 163 SSO 14 29 1*84 164 800 19 IS 2,15 156 780 nos OA 186 1000 37 28 OA 187 1600 49 00 OA 161 2000 W 19 OA 169 3000 79*05 OA ■Stat* Volli r»qu1rgd 116V orgAOV. 
MtOH VOLTAGE MAfhS tSOLATJNO Pt\m 200/250V or AO0/44OV S«c 1M/120V or 200/2MV Va Rtf £ PAP « 2« BID 1 '32 'SSO 247 14-11 1-84 1000 2M 41'76 OA 2000 ZBC MM OA 

M VOLT NANOt Prim 220/240V Spc 0-12-18-20-24-30V l2V-^l2VonfiV-0-18V ■vallattlBbycon- n«ct)nn to Hpcropriale 1ao>- ft*f Arnpt £ PAP 

0 717 0 • W 8 19 38 10 fS-1i 18 17M SO ZB-lk 
S8 VOLT RANOR Prim 2SC/240V Sec D-20-fiC-33-4WWV WV-O-BOV or 25V-0-23V avollabl* by con- necffopto approorlit^teoi. *•/ Ampt t PAP 

MAINS ISOLATJNO (BCHEENID) PRIM 120/240 SEC 120/240 CT 

69 VOLT RANOB Prim 220/240V S»C 0-24-3{M(MB-MV. 24V-O-24V d 130V-0-3CV aval labl • by con- necllon to app'oprUfe tape, 

AUTO TRANSFORMERS R*! VA (WtUs) Vo//s £ PAP 113 18 0-115-210-240 2 49 0 71 04 78 0-115-210-240 . J « O M 4 1BO 0-118-200-520-240 B-3B 0-88 67 BOO 0-118-2W-220-240 10 M 184 84 1000 0-118-200-220-240 11-76 2-OB M 1800 D-115-20O-22O-240 23-16 OA AC 2000 0-115-200-220-240 14'62 OA 73 3000 0-118-200-220-540 48 09 OA 

CASED AUTO TRANSFORMERS 540V cnbla In 118V USA flat pin oullet VA £ PAP M 15 4 96 0-68 113W 180 9 a 1114 4W 200 9 92 1 '48 flSW 250 10-4t 1-45 89W 800 15'W I'M 87 W 780 11-51 1-76 83W 1000 MW OA 84W 1800 24 92 OA 63W 2000 37 « OA 98W 

SCRICNHD MINIATURES Rtf mA Vo/fl £ 838 800 3-CW I 9t 212 1A. 1A 0-8. Q-B 218 IS 100 S-O-O 2 14 235 330,330 0-9. 0-0 1 W 207 600, 800 0-8-0-, 0-8-0 2 W 508 1A, 1A 0-8-0,0-8-9 3 51 236 200,500 0-16,0-18 I'W 514 300,300 0-20,0-20 1 58 251 700 (DCJ 50-12-0-15-50 J-41 306 1 A, 1A 0-18-20-0-18-20 4 15 503 BOO. BOO 0-18-27-0-18-27 1 » 204 1A, 1A 0-15-27-0-15-57 6 39 230 80 1 2-0-tS l-tt S11?«M «•(« 

PLUS 

[ TEST METIRS ' AVO 8 MKB £71 #6 J AV0 71 £29*06 I AVO 73 £39 00 ^ AVOMM5 £24 90 \ AVQ TT189 In circuit Tranelitor Taater £» « 
J W«» Megaer CU 16 
I U431B Budflel Mfltof 20K ft/ I VDC.2K/VAC10Mv AC/DC. I I 2'6A AC/DC, WOK rC4. In I robuat eteel caea—leads I £14 95. VAT 0% PAP £1-15 
I . AVO caeet and accaiBorlea ! | Magnetic to Ceramic Carl- 

fldae Converter (MPA 30) I oparallng VoUsBe* 29-45 £3 W VAT 121% p A p SSp. 

BRIDGE RECTIFIERS 
500V 2 A £645 
400V 2A £9 W 
200V 4 A £4 48 
400V 4A £9M 
4P0V 8 A £105 
MOV lOA- £2*31 
VAT iaW •VAT 8% PAP JSp. 
Plaitlc Cb»q4—Ftuah lido re- tained with 4BA bolta, 
PB1 77 > 56 x 37mm 41 p 
P 02 95 x 71 x 33mm 54p 
PB3 US x BS x 37mm Mp 

P 4 P29C VAT 6% 
HIGH QUALITY MODULES 10 Waltt RMS AMPLIFIER £3 «6 25 Wfllti RMS AMPLIFIER £4*87 35 Wa04 RMS AMPLIFIER CB'95 126W RMS AMPLIFIER •£«*« PRE-AMP for 5-10W £6 74 PRE-AMP for 25W £1311 POWER SUPPLIES 5-1OW £t W POWER SUPPLIES 2BW £3 78 TRANSFORMER S-T0W £3 69 TRANSFORMER 25W £4-7i P & P Modulea SSp. Trans Mo. VAT 12W 'VAT 8%  
STEREO FM TUNER PHASC-LOCK LOOP Pra-Belected ■tallbna, Varlcap tuning owllched AFC, LED Beacon. £20 45 VAT 121% P4P 40p 
BLOB BOARD (Poeh prd) 2 8" x S'l" •t" or 2 5" x B*1" -IB" £0 18 S-TS" x 8"-1" ora 76" x B"-18" £114 10" x 6* 1" oriD*'x 6"-IB" £3-71 IC Range 4*0" x 0 5" £0 H. 4 75" X 7 5" £2-13 P4P9BD VAT«>? 

ELECTRONIC CONSTRUCTION KIT 10 prelects (Including elactionic Drear). No aoldarlnq nnaded £7 29. VAT 8% PAP 70p 
COMPONENT PACKS 

MUSIC CENTRE CHASSIS 
FM (STER60)/MW/LW 18+15W Muelc Power inc. Tranalormer Plica £22-80 Inc. VAT. PA P£1'50 VAT0%. 

• •    —■—  — I Plug In Save BaMirlMl 
3309 flta Into 13A aocfeat 8-7 B-9V 300mA multlplua outlel £3*38 

VAT 12J% P A P 85p 

200 Mixed value reelttora (count by welghU 180 Mixed value caoncllors (count bv weight] 30 Mixed value proclilon reeletora IW 2% 

S Dec 70 contacts 
T Dec 208 contacle 
aiMMa VAT 8% P A P 40D 
ANTBX SOLDER!NO IRONS 

W 
W £3-75 Stand £1-40 

18 A■ Betted pole IQ Reod awltchea 16 Wire wound retlelort—mixed wattace I Pack wire 60 malree aiaorted coloura 28 pre-eeta aetorled typee and valuee Pleaee state pack required, Mp per pack VAT 12W P A P^OO 
Prices correct 27-11-77. Please add 
VAT alter PAP, 

Audio hit 2BW -f 25W Complute with Inalruc- tlona £35*59. Teak Cub —mounllno hardware £14*58 PAP £1*73 VAT12i% 
TRANSFORMERS 
SPECIAL OFFER 
Bit Prim 0-150, 0-120 V {120 ov e40VJ Sec 24V 10A £8 M P A P £1 *68 
BE2 Prim 0-90-110- 900-220-240V Sec 0-110V 0-20-24V. £A £2*25 PAP fl5c. VAT 8% BE3 100V Mite tO 4£i 7/10W £2*05 PAP flflp 
BE4 Prim 120 or 240V 0-O-9 1A £1 98 P A P 0-38 
BES 15W matching trnne- Sec ISO suit ELBfi Ct -89. PAP 3t>0- Ret. 30 240-540 leolator 209VA £4*10 P A P 
BE8 Prl 0-22OV eac 4500V I0MA £4 59 P AP£1*00 30p. Rel 62 240-240 Isolator 250V A £9*» PAP 9Bp. 

Our wide rnnoe of trnnsformarB are lob numeroua to Mat, plaaee call (open Oam-BDm Mon-Frl) or send your regulramenta. ElaclroaM A semiconductor OtOGMete. Panel. Multl Motors, Audio accesBorles, send 15p alampB for Msts. 

Barrie Electronics Ltd. 
3, THE MINOR1ES. LONDON EC3N 1BJ 

TELEPHONE: 01^588 3316/7/8 
I NEAREST TUBE STATIONS; ALDGATE A LIVERPOOL ST 

TV GAMES TV oemM malne adaptor 7-7V 100 ma elablllzed £i iS. fully aneembled, attrac- tively cased TV oamae (lennlB, football, equBih and p0lotB):^lack and white £14 88. Colour £24 95. Modified 'Shoof Wt £4*94. Stunt motor cycle game chip + economy kit £18 48. AY-3-e800 £5*54. Kits for AY4-8500:—BlBck and white eiandard model £8*30. Economy version £4*95. Colour model eiendsfd £17. Economy £12 49. Rifle Ml £4*86. Cofour oensrator kit, adds colour to mo«l game* C7-». Send sae lor free giant data. COMPONENTS Ploetlc verelone Of 00108/9 ip. 2N3055B 37p. 1N4148 2lp. 1 N4002 5p. RM*Slor» 5% carbon E12 1(5 to 10M. JW 0 91p, 1W 2p. Preiat pota aub-mlnlature OTw horU or verl 100 to 4M7 64d. Patent Id mat an J W 4K7 to 2M2 log or lln. Single 25d Oual 78p. Polyettar Caoacl- lora 250V Efl -01 to *068mf Sip. O lml 2p. ismf sp. ZJmf 4j». *33, '47mf 4p. Paly- ■tyrsne capacitor* £12 63V 22pf 1o aSCOpf 3ip. Ceramic cepdcllora 50V E6 SSpf to 4700p1 Up. Mylar capscltora 100V •001, 002, OOSml ip, -01, 'Wml 4ip. •W, *05 atn. ElactrolyUcB MV *47. 1, Smfsp, av 5mHp. iDmf 4p. 18V 22nil 5p. 33, <7. lOOmf Ip. 220, 330mf 9p. 470ml tip. tOMmt lip. zener* 400mW £54 2V7 to 33V 7ip. MAINS TRANSFORMERS 0-O-BV lOOms 76 p. 9-0-8V 75ma Mp. I2-0-12V Wma 79p. 1$V iA £1 14. 8*3 1|A £t «l. MMV IIA £2*35. 9-0-9V 1A £1*9tT 12^-12V lOOma Mp. 12-0-12V 1A £2*49. 15-0-15V 1A £2 71. 30-C-30V 1A £3*59. 9-0-9V 2A £2'M, PRINTED CIRCUIT MATERIALS PC etching kits:—economy £1*78, etandafd £3 62. 50 so Ine peb «p- 1 lb FeCI £1 *65. Etch resist pans;—economy 45g, dslo 73p. Small drift bit 20p. Etching dleh Mp. Laminate cutter 7Sp. S-DECS AND T-DECS- S-DeC £2*23. T-DeC £318. O-DeCA £3*97. u-DeCB £6 97. 16 dl) or 10T05 adaptors:—with socket £1*9t. Plain 99p. New S-de-klt £4 95. SINCLAIR PRODUCTS' PDM35 digital multimeter £25-95. Mains adaptor £3 24. Deluxe padded carry case £3*25, 30»iV probe £19 34. Cambridge sclentlflc programmable calculator £13-19. Prog, library £4*95. Maine adaptor £3-20. Cembrldge scientific £9*43. Oxford aclentlflc £9*65. ICZ0 etereo 10W+10W Integrated circuit amp kit £7*95 PZ20 power unit for above £3*95. 

JC12, JCM AND JC40 AMPLIFIERS A range of Integrated circuit audio smpll- flere eupplled with free data and printed circuits.JC15 6 watta £1 «. JC20 10 watta £2 «. JC40 20 watts £4 28. Send tnc for tree data on our range of matching power and preomp kits, 
FERRANTI ZN414 IC radio chip £t*SS. Extra parts and peb for radio £315, Case £t. Send sae for free data. 
BATTERY ELIMINATOR BARGAINS TV game* power unit stabilized 7-7V lOOma £3 23. 3-vray modela with Switched output and 4.way multi-lack;— 3/41/6V lOOms £2 12. 6/7i/9V 300ma £3 JO. toima radio modsl* same ake as n PP9 battery, With press »1ud connectora. 9V £2-15. BV £2*13. 4iV £2 95. 9V + 9V £4 M. 8V + BV£4-59.4iV + 41V £4-58. CaaSette recorder main* null 7iV lOOma wllh 5 pin din plug £2 95. Fully BtablUcSil model switched output 3/6/7i/9V 480 ma £4 48. Car convartor* 12V oc Input. Output 8V 3«lma £1-59. Output 7iV SWma £1 30. 
BATTERY ELIMINATOR KITS Send sae for free lenflel on renge. lOOma radio lypei wllh press stud connectors 4iV £1 *18. 6V £1 *90. 9V £1 98. 41+ 4|V £2 58. 6 + 67 £2 58. 9 + BV £2 50. Co*- •eltetype 71V lOOms with din glug £1*98, Tranalvtor atsbillzed l-wsy type* tor low hum 3/41/5/7l/9/15/l5/t8V. lOflma £3 24 1 Amp £4 48 Heavy duty IS way type* 4i/fl/7/8i/11/13/14/17/21/25/28/34/42V 1 Amp £4-65. 2 Amp£7 25.C«r convartor Mt Input 12V dc. Output fl/7i/9V 1A Stabh (lied. SlabUixed power klts3-1flV lOOma £3*69,3-30V 1A £9 M.3-30V 2A£14 53 
BULK BUY OFFERS Minimum purchaBe £t4 any ml* from thla section only, AC7602aN exact equlv. of SN76023N wllh Improved heat elnh Tip. 2N414 Mp. 4 43MHZ PAL cryatale «5p. 741 fl dl( 26p. NE565 8 dll 32p. dnlo pen* 53d. Plastic equlv. of BC106/9 3*lp/4 4p. 2N3055B 27p, IN4148 1 Sp. BD131 SOp. 0C1OT 7p. BC109 7p, BC213 9p. IN4002 4-2p. 250V polyester capz -015mf 1-1p, •«Bmf 1 4p. -imf I Sp, Mmf 2*5j>. iW resistors 5% Ef2 1 to 10M 0 Ip. Zener diodes 41»mW £24 3V3 So 33V Sip. 
BI.PAK AUDIO MODULES New low prlcee. 3450 tuner £29 43. AL60 £5*19. PA10O £t3 95. MK60 audio kit £19*45. Stereo 30 £14-75. SPM80 £3-47. BMT £5* 93. Send eae for free dala. 

SWANLEY ELECTRONICS 
BSPT. PW, PO Box SI, J! OaM.sl Rd., Swxnl.y, K.nl BRI .TO 

Mall order only, Pteaas odd 3Dp tn total cobI of order for poataDe. Prices Include VAT. Overseas cuatomer* deduct 1% OH (terns martied ' and 11% on other*. Official credit o.-dars welcome. 

SOUTHERN VALVE CO. il^liiS?^TEnSROAD- 
Telephone M-444/8M1 MAIL ORDER ONLY. MINIMUM ORDER Hp 

Some loading mahoo avallahfo. VAT Involcts /ssued on /•gueaf. 
All Now and Boxed.''Quality" Btanded Valve*. Guaranteed 3 monthi. BVA etc. 

(Tungiranr, etc.). 4% Allowed in Jieulof Guarantee I Alteady dedu cted fro m our Pricaa! 
NOTE: PLEASE VERITY CURRENT PRICES. Cor/eel only at l/ma of polng to eras*. 

52pEF6e Mp GfaOl 52p EF89 SSp PC88 53pFF|a3 »p PC80 Hp EF184 SOp PC97 53p EHW Mp PC0OO 50 p EL41 Hp PC CM SSp ELM Mp PCCB5 72p EL509 £2 70 PCC89 52pEMfi4 Mp PCCiai 
SZpEYMr? 49p PCF80 Mp EYBOOA £1*58 PCFBfl 41 p EZBO «p PCF2O0 45p E281 44p PCFB01 

S4p GTaOl £1 20 PCF802 74p PL26 Hp PYSO0A£l -55 SSp PCM 75p PCFBOS £1 59 PL81A 95p UBFS9 41 p Mp PCM 75p PCF8M 75n PLB3 Mp UCCSS Mp Mp PC67 72p PCF808 £1-70 PUJ4 , Mp UCHfll 52p Mp PCWO «5p PCL82 69p PLB00\ _. „ UCL82 Hp Hp PCCM 3ip PCia3 73p PLM4/C1 « UCLB3 Up Mp PCCBS Mp PCL84 40p PL508 £1-M UF89 Mp 2 70 PCCSd 52p PCLB5 \ 'PL500 £3*00 UL41 Up Mp PCCiaS SSp PCL805/ WP PL519 £a*60 UL84 49p PCF80 75p PCLW 79p PUW £2 «D UV41 I 58 PCFBfl 06p PCL20C £1*48 PYM 95p UY8S «p PCF2O0 £1 35 PD500 £3*46 PY800 Mp U25 44p PCFB01 52p PFL2M 8fp PY801 40 P UM 
15p UY8S Mp U25 40 p UM 

We ofTe* rehirn of poet *«vlce. CWO ONLY, No C.O.D. MANY OTHERS 
Poit free ove* £20. £9 to £20—75p (mex.) AVAILABLE 

itema In etock at time ol golpo to Cite** but eubjocl to uoaslble market fluetuaHona 
if unavoidania. 

One valve poet Up, each extra valve flp. Large valve# 2p each exira. 
MAX 75p. LISTS AND ENQUIRIES, S.A.E. PLEAS El 

ALL PRICES INCLUDE VAT ® 12i%. 
ENQUIRIES WELCOMED FROM TRADE and RETAIL (unte price*) 

TWIIHS 

LEDS i" 4 0 2" OIA 
Red no cllo 
PAK 0I loo lede 
TIL2M red <S clip 
0 2' led red & clip 
Color led* all 
DISPLAYS 0 6" 01747/2 0 3 OL704 4 702/2 TGS 044 detector* Xenon flaah tube# 0-39S pf tuner Dale PCS pens Pen, board 4 ferric kll Sleeper 12V 40mA 
VGRO stocked all 10% discount 

SURPLUS MILITARY AND CONSUMER COM- PONENTS TRAMPUS ELECTRONICS LTD., 56-M GROVE 
R?AD. WINDSOR. BERKS. 8L41HS. TELEPHONE WINDSOR (07J3S) 54525 Cheque or P O. over £5 poet free. Credit carde by poet or phone £5 mln. Except Govt, depta- C.W.O, Post & Packing add 20o. U.K. V.A.T.- Add 8% to prices marked • orherwiee add 12J% FREE: tend aelf addr§esed envelope lor lull product llBl. (quote AD ab prlca* may change). All to manufacturer'* specfUcntJonB. A *01*11 ■alectlon from our bIocw3. >"A TUNER MODLUE; FfA MPX.MW A LW. to" Puah button* £22 SO Stereo 7W Bmp ex. £3 49. Caasette deck. ... FULL SPEC PAK9 ALL fit lip p4K A: 12 x retJ (^8 £T, 3 "P PAK B. 5 x 741 8 PIN DIL £f l6p* PAK Ci 4 x 2N3to5«W T0 3 £1' PAK D: 12 x BC1Q9 £f □ L747/2 £T5fl* PAK G: 7 x. BFY61 £1' 89p* PAK H; 7 x 2N3at9E FET £1 r» £5' PAK K:40 :< IN4l49cJ!ode £t' 6 £5* PAK M: 4 x pair NPN/PNP2A £1 

£1* PAK N; 50 X OA61/91 diode £1 ISp' PAK P: 20 x plaitlc BCfOO £1 : kit £2 M' PAK R: 14 x 8C107 €1 k £I-SC* PAK S: 14 x BC108 £1 
PAK T; 10 > ptaotlc oower 2AMV BDI31 I 10% dlscGunt type £1 
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Personally, I prefer a long wire. My 90-footer goes 
from a chimney on top of the house to a 20ft mast 
at the bottom of the garden. End-fed by a a.t.u., this 
aerial has picked up a lot of weak signals including 
Reunion, when it was on the 120m band. Not eV!ery­
one has the space for a long wire and the trap dipole 
could then be attractive. 

Fred Pllkington (G3IAG) writes from Newmarket 
to say that from the information in this column he 
was able to listen to Radio Australia again after 20 
years. "It was quite exciting for me to listen to them 
again and 21570kHz seems a good frequency". Fred 
uses an FRG7 and he is hoping to build a digital 
readout unit for use with it. DX heard on 60m in­
cludes Ghana on 4980kHz at 2300, Lagos on 4990 from 
2245-2305 with a programme in English about a book 
published by Radio Nigeria which covers the story of 
broadcasting there during the period 1951-77. This 
book may be of interest to DXers like Fred who was a 
Radio Officer in the MN in 1952/53 and used to visit 
Radio Nigeria when it was starting up and had its 
transmitters in a caravan. 

"Could you please teU me whereabouts and when I 
could listen to Rhodesia and New Zealand?" asks 
J. Thackray of Leeds who has an Eddystone 840 and a 
30ft long wire. Rhodesia does not have a s.w. service 
but it does have a domestic service on the tropical 
bands. Gwelo is on 3306kHz (African Service) from 
0325-0615 and 1515-2200 and on 3396 (General 
Service) from 0350-0615 and 1515-2100. Listen for 
these 90m outlets when there is a path of darkness. 
The answer about New Zealand comes from Jack 
Shone (Wrexham) who found RNZ on 15130 after 
WYFR went off at 1853. RNZ identified a couple of 
minutes later and was heard until 2000. Another 
station of interest heard by Jack on Sundays is the 
internal service of Radio Australia on 9669 from 1200 
to 1300. Reception was with a Realistic DXI60 used 
with a Joystick, ATU and crystal calibrator. 

Jack raises an interesting point regarding the 
higher frequencies closing after dark. There is DX to 
be heard on the 19m band and this may occur on 
paths that are mixed day and night. Tokio was logged 
on 15270 in English to North America at 2350, also 
Radio Peking in English to North America on 15060 
at 0045. This is the occasion to use a good aerial and 
preselector, when the band is quiet and there is no 
danger of overloading the receiver with strong 
signals. A. L. Herrick of Leicester has also been trying 
19 metres after dark. He reports hearing the Voice 
of Chile on 15120kHz at 2200 using an ex-Admiralty 
B40 receiver and a 60ft long wire. 

MEDIUM WAVE DX 
by Charles Mol/oy G8BUS 

Regular readers of Practical Wireless will have 
noticed an illustration (Fig. 10) of the PW Medium 
Wave Loop Aerial in the "Guide to Aerials" supple­
ment within the March 1978 edition. Back issues are 
available from Post Sales Department (see page 18). 
The PW -loop is a well-tried design. It appeared in my 
article MW DXing t(PW April 1970) and in the Aerial 
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Wallchart (Oct 1972). It has ·also been reproduced in 
Electronics Australia and in Radio Communication 
(RSGB). 

Anyone taking up medium wave DXing should 
make this loop. If I had to choose, I would use a poor 
receiver plus loop rather than a goo~ one with any 
other type of aerial, except of course the Beverage. 
During the past few years DXers making loops have 
written to me asking for help and this seems an 
opportune moment to mention some of the problems 
that were encountered. 

It should be realised that the loop has two separate 
windings which are not connected to one another. 
The main winding, which should be wound on first, 
consists of seven turns and the two ends of the wire 
are connected to the tuning capacitor; one end to the 
fixed vanes and the other end to the moving vanes. 
The second winding is a single turn, wound beside 
the central (fourth) turn of the main winding. The 
ends of this single turn are connected to the coaxial 
cable which goes to the receiver. The single turn picks 
up signal by induction from the main winding and 
there is no metallic connection between the two. The 
same kind of wire is used for both windings. 

"What kind of wire should be used?" is a question 
frequently asked. The answer is that almost any kind 
of wire will do. Plastic-covered "hook-up" wire of 
about 26 s.w.g. is readily available and is convenient 
to use. If very thick wire is ~hosen then it may be 
difficult to wind and bend. If fine wire is used it will 
not be rigid enough and may break easily. Stranded 
wire is not rigid enough. I once wound a loop with 
Litz wire but could detect no improvement in per­
formance. Single copper wire with plastic insulation 
in the range 22-26 s.w.g. is ideal. 

What sort of cable should be used between loop 
and receiver? Co-ax cable is shown in Fig. 10 and 
this is adequate when joined to a receiver which only 
has Aerial and Earth terminals. If the receiver has 
a balanced input (marked A and AI, or Dipole), 
then electrically balanced feeder will give better 
results. Ordinary twin plastic-covered lighting flex 
will do or, alternatively, use 75 ohm or 300 ohm ribbon 
feeder. The feeder also acts as an aerial! If it is 
balanced, then both wires pick up an equal amount of 
signal but as the signal from each wire passes through 
the receiver's aerial coil in opposite directions (from 
A to Al for one wire and from Al to A for the other), 
they will cancel out. The nett pick-up from the feeder 
will then be zero which means a deeper null. 

Some readers have had difficulty in covering the 
whole of the medium wave band, which stretches 
from 1605kHz to 520kHz. If the loop will not tune to 
a high enough frequencY then the residuaJ capaci­
tance when the tuning capacitor is at minimum, is too 
high. There are a number of possible reasons. The 
self capacitance of the main winding may be too high, 
caused by using thick wire or placing the turns too 
close together. The minimum capacitance of the 
tuning capacitor may be too high. Capacitance may 
be reflected from the single turn into the main wind­
ing, either from the receiver or feeder. The cure for 
all is to reduce the number of turns from seven to 
six. 

If the loop will not tune to a low enough frequency 
then more capacitance is required. Fit a 220pF or 
330pF fixed capacitor in parallel with the variable 
capacitor. This should solve the problem. In parallel, 
means connecting one side of the fixed capacitor to 
the moving vanes and the other side to the fixed 
vanes. Use a switch to do this and then the fixed 
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Personally, I prefer a long wire. My 90-footer goes 
from a chimney on top of the house to a 20ft mast 
at the bottom of the garden. End-fed by a a.t.u., this 
aerial has picked up a lot of weak signals including 
Reunion, when it was on the 120m band. Not every- 
one has the space for a long wire and the trap dipole 
could then be attractive. 

Fred Pllkington (G3IAG) writes from Newmarket 
to say that from the information in this column he 
was able to listen to Radio Australia again after 20 
years. "It was quite exciting for rae to listen to them 
again and 21570kHz seems a good frequency". Fred 
uses an FRG7 and he is hoping to build a digital 
readout unit for use with it. DX heard on 60m in- 
cludes Ghana on 4980kHz at 2300, Lagos on 4990 from 
2245-2305 with a programme in English about a book 
published by Radio Nigeria which covers the story of 
broadcasting there during the period 1951-77. This 
book may be of interest to DXers like Fred who was a 
Radio Officer in the MN in 1952/53 and used to visit 
Radio Nigeria when it was starting up and had its 
transmitters in a caravan. 

"Could you please tell me whereabouts and when I 
could listen to Rhodesia and New Zealand?" asks 
J. Thackray of Leeds who has an Eddystone 840 and a 
30ft long wire. Rhodesia does not have a s.w. service 
but it does have a domestic service on the tropical 
bands. Gwelo is on 3306kHz (African Service) from 
0325-0615 and 1515-2200 and on 3396 (General 
Service) from 0350-0615 and 1515-2100. Listen for 
these 90m outlets when there is a path of darkness. 
The answer about New Zealand comes from Jack 
Shone (Wrexham) who found RNZ on 15130 after 
WYFR went off at 1853. RNZ identified a couple of 
minutes later and was heard until 2000. Another 
station of interest heard by Jack on Sundays is the 
internal service of Radio Australia on 9669 from 1200 
to 1300. Reception was with a Realistic DXI60 used 
with a Joystick, ATLT and crystal calibrator. 

Jack raises an interesting point regarding the 
higher frequencies closing after dark. There is DX to 
be heard on the 19m band and this may occur on 
paths that are mixed day and night. Tokio was logged 
on 15270 in English to North America at 2350, also 
Radio Peking in English to North America on 15060 
at 0045, This is the occasion to use a good aerial and 
preselector, when the band is quiet and there is no 
danger of overloading the receiver with strong 
signals. A. L. Herrick of Leicester has also been trying 
19 metres after dark. He reports hearing the Voice 
of Chile on 15120kHz at 2200 using an ex-Admiralty 
B40 receiver and a 60ft long wire. 

Wallchart (Get 1972). It has also been reproduced in 
Electronics Australia and in Radio Communication 
(RSGB). 

Anyone taking up medium wave DXing should 
make this loop. If I had to choose, I would use a poor 
receiver plus loop rather than a good one with any 
other type of aerial, except of course the Beverage. 
During the past few years DXers making loops have 
written to me asking for help and this seems an 
opportune moment to mention some of the problems 
that were encountered. 

It should be realised that the loop has two separate 
windings which are not connected to one another. 
The main winding, which should be wound on first, 
consists of seven turns and the two ends of the wire 
are connected to the tuning capacitor; one end to the 
fixed vanes and the other end to the moving vanes. 
The second winding is a single turn, wound beside 
the central (fourth) turn of the main winding. The 
ends of this single turn are connected to the coaxial 
cable which goes to the receiver. The single turn picks 
up signal by induction from the main winding and 
there is no metallic connection between the two. The 
same kind of wire is used for both windings. 

"What kind of wire should be used?" is a question 
frequently asked. The answer is that almost any kind 
of wire will do. Plastic-covered "hook-up" wire of 
about 26 s.w.g. is readily available and is convenient 
to use. If very thick wire is chosen then it may be 
difficult to wind and bend. If fine wire is used it will 
not be rigid enough and may break easily. Stranded 
wire is not rigid enough. I once wound a loop with 
Litz wire but could detect no improvement in per- 
formance. Single copper wire with plastic insulation 
in the range 22-26 s.w.g. is ideal. 

What sort of cable should be used between loop 
and receiver? Co-ax cable is shown in Fig. 10 and 
this is adequate when joined to a receiver which only 
has Aerial and Earth terminals. If the receiver has 
a balanced input (marked A and Al, or Dipole), 
then electrically balanced feeder will give better 
results. Ordinary twin plastic-covered lighting flex 
will do or, alternatively, use 75 ohm or 500 ohm ribbon 
feeder. The feeder also acts as an aerial! If it is 
balanced, then both wires pick up an equal amount of 
signal but as the signal from each wire passes through 
the receiver's aerial coil in opposite directions (from 
A to Al for one wire and from Al to A for the other), 
they will cancel out. The nett pick-up from the feeder 
will then be zero which means a deeper null. 

Some readers have had difficulty in covering the 
whole of the medium wave band, which stretches 
from 1605kHz to 520kHz. If the loop will not tune to 
a high enough frequency then the residual capaci- 
tance when the tuning capacitor is at minimum, is too 
high. There are a number of possible reasons. The 
self capacitance of the main winding may be too high, 
caused by using thick wire or placing the turns too 
close together. The minimum capacitance of the 
tuning capacitor may be too high. Capacitance may 
be reflected from the single turn into the main wind- 
ing, either from the receiver or feeder. The cure for 
all is to reduce the number of turns from seven to 
six. 

If the loop will not tune to a low enough frequency 
then more capacitance is required. Fit a 220pF or 
330pF fixed capacitor in parallel with the variable 
capacitor. This should solve the problem. In parallel, 
means connecting one side of the fixed capacitor to 
the moving vanes and the other side to the fixed 
vanes. Use a switch to do this and then the fixed 

BROADCAST 

MEDIUM WAVE DX 
by Charles Molloy G8BUS 

Regular readers of Practical Wireless will have 
noticed an illustration (Fig. 10) of the PW Medium 
Wave Loop Aerial in the "Guide to Aerials" supple- 
ment within the March 1978 edition. Back issues are 
available from Post Sales Department (see page 18). 
The PW loop is a well-tried design. It appeared in my 
article MW DXing (PW April 1970) and in the Aerial 
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capacitor can be switched IN for the l.f. end of the 
band and switched OUT when tuning to the h.f. end. 
If it is left IN all the time then the h.f. end will be 
affected. 

The value of 500pF specified for the tuning capaci­
tor is a no:minal value only, 470pf will proba,bly do 
just as well. A twin-gang 365pF with the two sections 
in parallel, giving 730pF in all, will certainly cover 
the whole band. Use one section for the h.f. end 
and switch in the second section when tuning the 
l.f.end of the band. A single-gang 365pF variable 
with a 220pF fixed and a switch is the set-up used by 
many DXers as it is a compromise between coverage, 
ease of tuning and availability of components. 

Finally, in answer to a query received from William 
Stevenson of Swinton in Lancashire, a loop is un suit­
alble for use with a Vega 206 or any other receiver 
which has its own internal aerial. The reason is that 
the internal aerial will mask the loop's null. Even if 
the loop is rotated to null out QRM, this QRM will 
still be picked up by the aerial inside the receiver. 
The receiver could be rotated as well of course as its 
internal aerial is also directional. One way to do this 
is to mount the receiver, perhaps on a shelf, at the 
centre of the loop, so that the two nulls coincide. 
This means that the ferrite rod should point at right 
angles to the plane of the windings on the loop. The 
loop and receiver can then be rotated together. No 
need to join the feeder to the receiver as there will 
be direct pick-up from the loop by the internal aerial. 
Although this is rather clumsy it does work, but at 
best it is a makeshift. Portables usually work best 
with their own aerial which, incidentally, acts like a 
mini-loop. Tune in a station on the medium waves, 
rotate the receiver and two positions will be found 
where the station disappears. 

In a letter to Harold Emblem, the Newfoundland 
Regional Engineer of the CBC lists stations that have 
received the most numerous reception reports from 
Europe. These are eBT Grand Falls 540kHz, CBNA 
St Anthony 600kHz (which relays CBY 990) CBN 
St John's on 640, CBNM Marystown on 740, OBGY 
Bonavista Bay on 750. All transmit with 10kW. 
Reports to CBC outlets in Newfoundland should go to 
PO Box 12010, Postal Station A, Kenmount Road, 
St John's, Newfoundland, AlE 3T8 and the CBC will 
issue a QSL card for each correct report. 

Noel Cos grave writes from Dublin to report recep" 
tion of the BBC relay in Cyprus on 638kHz, WINS on 
1010 and WNEW 1130 in New York City. Details of 
receiver and aerial were not given. Noel mentions 
an unauthorised station in his area but readers are 
reminded that it is illegal, in the UK at any rate, to 
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listen to "pirates" and reports of such broadcasts 
cannot be included in this column. "Would a Codar 
CR70A plus PR40 preselector and aerial tuning unit 
(a.t.u.) be suitable for m.w. DXing, and could a loop 
be used with this receiver?" asks R. P. Cruise of 
Telford. Yes, the OR70 performs very well on the 
medium waves when used with a loop. Connect the 
loop direct to the receiver leaving out the preselector 
and a.t.u. The preselector might boost some signals 
but it is more likely to cause cross-modulation. An 
a.t.u. is no~ used with a loop, as it too (like the 
feeder) will act as an aerial and pick up signal. 

by Ron Ham BRS15744 

Congratulations to John Branegan, Saline, Fife, who 
has passed his RAE and by now will be sporting a 
GM8 call sign and using a Yaesu FT221R on 2 metres. 
Between 2000 and 2109 on January 31st, John heard 
tone-A c.w. signals, on 2m, from 5 GMs, 3 LAs 
and the Angus, GB3ANG, and Lerwick, GB3LER, 
beacons, all of which he thinks was due to a 27 day 
repeat of the auroral event he observed on the 4th. 

Both the 27MHz Citizens and the 28MHz amateur 
bands were wide open, almost daily, from January 
29th to February 19th when rock-crushing signals were 
received from Canada, north and south America and 
several European countries. Cyril Fairchlld, G3YY, 
Brighton, reported that the 10m band opened up 
on January 29th between 1200 and 2100 when he heard 
very strong signals from LU, PY, PZ, VE, Ws, 1,2,3,4, 
5,8,9, 0 and American CBers all working into Europe 
on both a.m. and s.s.b. At the same time, Gordon 
Goodyer, BRS 37345, Petworth, Sx, using an Eddy­
stone 750 and a loft wire dipole, received 10m 
signals from Canada, Europe, the Middle-East and 
South Africa and at 1530, he says "it was armchair 
copy all the way" as the American stations pounded 
in. "The band had gone mad," said Gordon, a view 
supported by Alan Baker, G4GNX, Newhaven, who, 
like us all heard the Cyprus, 5B4CY, and TESSA, 
ZE2JV, beacons and at 1210 he had a c.w. contact 
with UY5VL using his FTI0IE with a Webster Band­
spanner aerial stuck in his Black and Decker work­
bench outside the back door. The following day, 
using the Mid-Sussex ARS club station at Burgess 
Hill, he heard those powerful signals from a host of 
Russian stations on 10m. 

bn 17 of the 22 days from January 29th to February 
19th I frequently received signals, averaging 549, from 
5B4CY. On 13 of those days, signals averaging 539 
were heard from ZE2JV, while on 3 days signals 
were 549 fro:m A9XC, the Bahrain beacon. Almost 
daily, very strong signals came from the Russian 
stations before noon and from the American Con­
tinent in the afternoon, but what amazed us all was 
the fantastic strength of the A:merican CB signals 
as they contacted their European counterparts. John 
Branegan now uses the Citizens band as a 10m 
propagation guide, because, as John says "A new 
pattern of DX, Europe to and from North and South 
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capacitor can be switched IN for the l.f. end of the 
band and switched OUT when tuning to the h.f. end. 
If it is left IN all the time then the h.f. end will be 
affected. 

The value of SOOpF specified for the tuning capaci- 
tor is a nominal value only, 470pf will probably do 
just as well. A twin-gang 565pF with the two sections 
in parallel, giving 730pF in all, will certainly cover 
the whole band. Use one section for the h.f. end 
and switch in the second section when tuning the 
l.f. end of the band. A single-gang 365pF variable 
with a 220pF fixed and a switch is the set-up used by 
many DXers as it is a compromise between coverage, 
ease of tuning and availability of components. 

Finally, in answer to a query received from William 
Stevenson of Swinton in Lancashire, a loop is unsuit- 
able for use with a Vega 206 or any other receiver 
which has its own internal aerial. The reason is that 
the internal aerial will mask the loop's null. Even if 
the loop is rotated to null out QRM, this QRM will 
still be picked up by the aerial inside the receiver. 
The receiver could be rotated as well of course as its 
internal aerial is also directional. One way to do this 
is to mount the receiver, perhaps on a shelf, at the 
centre of the loop, so that the two nulls coincide. 
This means that the ferrite rod should point at right 
angles to the plane of the windings on the loop. The 
loop and receiver can then be rotated together. No 
need to join the feeder to the receiver as there will 
be direct pick-up from the loop by the internal aerial. 
Although this is rather clumsy it does work, but at 
best it is a makeshift. Portables usually work best 
with their own aerial which, incidentally, acts like a 
mini-loop. Tune in a station on the medium waves, 
rotate the receiver and two positions will be found 
where the station disappears. 

In a letter to Harold Emblem, the Newfoundland 
Regional Engineer of the CBC lists stations that have 
received the most numerous reception reports from 
Europe. These are CRT Grand Falls 540kHz, CBNA 
St Anthony 600kHz (which relays CBY 990) CBN 
St John's on 640, CBNM Marystown on 740, OBGY 
Bonavista Bay on 750. All transmit with lOkW. 
Reports to CBC outlets in Newfoundland should go to 
PO Box 12010, Postal Station A, Kenmount Road, 
St John's, Newfoundland, A1B 3T8 and the CBC will 
issue a QSL card for each correct report. 

Noel Cosgrave writes from Dublin to report recep- 
tion of the BBC relay in Cyprus on 638kHz, WINS on 
1010 and WNEW 1130 in New York City. Details of 
receiver and aerial were not given. Noel mentions 
an unauthorised station in his area but readers are 
reminded that it is illegal, in the UK at any rate, to 
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listen to "pirates" and reports of such broadcasts 
cannot be included in this column. "Would a Codar 
CR70A plus PR40 preselector and aerial tuning unit 
(a.t.u.) be suitable for m.w. DXing, and could a loop 
be used with this receiver?" asks R. P. Cruise of 
Telford. Yes, the CR70 performs very well on the 
medium waves when used with a loop. Connect the 
loop direct to the receiver leaving out the preselector 
and a.t.u. The preselector might boost some signals 
but it is more likely to cause cross-modulation. An 
a.t.u. is not used with a loop, as it too (like the 
feeder) will" act as an aerial and pick up signal. 

by Ron Ham BRSI5744 

Congratulations to John Branegan, Saline, Fife, who 
has passed his RAE and by now will be sporting a 
GM8 call sign and using a Yaesu FT221R on 2 metres. 
Between 2000 and 2109 on January 31st, John heard 
tone-A c.w. signals, on 2m, from 5 GMs, 3 LAs 
and the Angus, GB3ANG, and Berwick, GB3LER, 
beacons, all of which he thinks was due to a 27 day 
repeat of the auroral event he observed on the 4th, 

Both the 27MHz Citizens and the 28MHz amateur 
bands were wide open, almost daily, from January 
29th to February 19th when rock-crushing signals were 
received from Canada, north and south America and 
several European countries. Cyril Fairchild, G3YY, 
Brighton, reported that the 10m band opened up 
on January 29th between 1200 and 2100 when he heard 
very strong signals from LU, PY, PZ, VE, Ws, 1,2,3,4, 
5,8,9, 0 and American CBers all working into Europe 
on both a.m. and s.s.b. At the same time, Gordbn 
Goodyer, BRS 37345, Petworth, Sx, using an Eddy- 
stone 750 and a loft wire dipole, received 10m 
signals from Canada, Europe, the Middle-East and 
South Africa and at 1530, he says "it was armchair 
copy all the way" as the American stations pounded 
in. "The band had gone mad," said Gordon, a view 
supported by Alan Baker, G4GNX, Newhaven, who, 
like us all heard the Cyprus, 5B4CY, and TESSA, 
ZE2JV, beacons and at 1210 he had a c.w. contact 
with UY5VL using his FT101E with a Webster Band- 
spanner aerial stuck in his Black and Decker work- 
bench outside the back door. The following day, 
using the Mid-Sussex ARS club station at Burgess 
Hill, he heard those powerful signals from a host of 
Russian stations on 10m. 

On 17 of the 22 days from January 29th to February 
19th I frequently received signals, averaging 549, from 
5B4CY. On 13 of those days, signals averaging 539 
were heard from ZE2JV, while on 3 days signals 
were 549 from A9XC, the Bahrain beacon. Almost 
daily, very strong signals came from the Russian 
stations before noon and from the American Con- 
tinent in the afternoon, but what amazed us all was 
the fantastic strength of the American CB signals 
as they contacted their European counterparts. John 
Branegan now uses the Citizens band as a 10m 
propagation guide, because, as John says "A new 
pattern of DX, Europe to and from North and South 
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THERMOSTATS 
Refrigeration as illustrated with 36" 
capillary £1·82. 
Umpet Stet must be mounted in close 
contact calibrated 90°- 190°F 15 amp 
contacts £1·62. 
Appliance Stet fix like a volume control-­
'5 amp contact 30o_80ClF 85p. 

~!~~ bS~aft~~~;h ts~~sSo~1 a~~ capillary ·SSp 

MAINS OPERATED SOLENOIDS 
~~d~UII~:ppr~~.aIISiz~ut 1 r~e~~ 
x liin ,£2.00 
Mode_ 4001/--;10. p,ull. Size 

ll:.:.~r ~1f~'~~~'in pull. Size 
3 x2t x 2,n. £4.50 
Prices include VAT & postage. 

DELAY SWITCH 
Mams o.perated--delav can 
be accurately set with 
pomters knob for periods of 
up to 2t hrs. 2 contacts 
suitable to switch 10 
amps--second contact opens 
few minutes after 1 sf 
contact 95p. 

MOTORISED DISCO SWITCH 
With six 10 amp change­
Over sWitches Multi 
adjustable switches are 
rated at 10 amp Bach so 
a total of 200w's can be 
controlled and this would 
provide a magnificent 
display For mains 

~;d:~i£i.25.8 1 0 ::i~~~ 
model £5.75. 12 switch 
model £6.75. 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 variations as follows 
(1) continuous hot water and Continuous 
central heating (21 continuous hot water 

~~~oc~~th~~ t;::t~~gb~r c:~t~;rh~e~~ln~oo~ 
only for 2 periods during the day (41 hot 
water and central heating both on but day 
time only (5) hot water all day but central 

heating only for 2 periods during the day (6) hot water and central 

~~~~~r ~rm~oru;e ~r;~d~e~~~r~e~trnga6fftiDi h~~\~~~~nc~~~ 
unuous (8) hot water day time only (9) hot water twice dally (1 Cl 
everything off A handsome looking unit with 24 hour movement 
and the switches and other parts necessary to select the desired 
programme of heating Supplied complete with wiring diagram 
Originally sold we believe at over £15. We offer these while 
stocks ISst at £6·96 each INCLUDING VAT and Postage. 

LOW R.P.M. MOTORS 

tf!Ir 

~
'J": .~'. 
\ \ 
\ ..... -I;.:"" 

5 rpm 15 rpm 

Made by Crouzet-Smiths­
SAIWA-Venner and SImilar 
famous companies--all supplied 
ready for 230!240v 50hz mains 
working at £2·7& each. Following 
speeds in stock when preparing 
this advert, 
1 rev per day 
1 rev per hour 
{rev per mm 
~ rpm 

20 rpm 25 rpm 

6 rev per day 
1 2 revs per hour 
1 rev per min 
't rpm 

30 rpm 

EXTRACTOR FAN 
~: ~~Ttt,~~[:;,-"1~::, blorWflox~~: 
through panel-teaaonably quiet 
runnlng-very powerful 2500 
rpm. Choice of two .Izes SH or 
8t" dla. £5 and £1. 

~~~l;r~m~~gcan ~a~e~~P~~~~~s~e~r;lr~~~i~~~ il;g~Uln~ff~~~le~t~ 20t 
well distributed light and is economical. We offer invertor for 
21 and 13 watt miniature tube for only £3·76 with tube and 
tube holders as well. 

Amazing. delu)(e pocket size 
precision moving coil instrument­
Jewelled bearings- 1 OOOopv-

bh 1;~I~!n,t O~~~~~50,~SOOO:-
AC volts 10. 50. 150.1000 
DC amps 0-' mA and 0-100 mA 
Continuity and resistance 0-150K 
ohms. 
Complete with insulated probes, 
leads, battery, circuit diagram 
and instructions. 

Unbelievable value only r6·60 + SOp post and insurance. 

FREE 
Amps ranges kit eneble you to read DC current from 0-10 amps. 

~~~~tt'7e~dY t~!~ a' ~,~f;~~'t~~ !~~e~~urdtleU~~~a::n~u~1~~0~ut If 
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MULLARDUNILEX _ ... -
A mains operated 4 + 4 
stereo system Rated one ~ 

i~ :~: :it~~~~ Pf~~~~r~~~: ~ ~ 
would make a wonderful gift 
for almost anyone in, easy· to-- ~ 
assemble modular form and •.• : .... 
complete with a pair of Plessey 
speakers this should sell at about £30-but due to a epecial 
bulk buy and as an Incentive for you to buy this month we 
offer the system complete at only £16 including VAT and 
postage. 

UNISELECTORS 
These are pulse operated 
switches as used in auto 

bO~~~cs ~t~~ef~eo~~ls:~~e~~ 
the switch arm through one 
position. Except where indi­
cated the selectors are 25 
position types and 50v Coil is 

:~r;~:~~ra !i£20~e~ :~it~~~r 
3pote 
5 pole 

10 pole 
3 pole 50 way 

£480 
£7·02 

£10·80 
£10·68 

4 pole 
8 pole 

12 pole 
4 pole 50 way 

24 HOUR TIMERS 
The one Illustrated is E' controls this uses 
the Smiths mechanism as in their 8utoset. 
2 On!off's per 24 hours, 13 amp contacts 
override switch £6·60. Smiths 100 amp 
model one on/off P'f 24 hours £10·60, 
extra contacts £1·00 Ilet sel. AEG 60 amp 
model with clockwork standby, one on/off 
per 24 hours £9 60, extra contacts £1 ·00 
per set. 

INDUCTION MOTORS 
One illustrated is our reference M M 11 

~2~5~Ot !~a~~ ~~~~lli1·.~~~dle 
1 . stack £2·76. 1 t stack £3·26. 

£5·94 
£9·72 

£1296 
£1274 

MAINS 
TRANSFORMERS ~QI. ' ~ 6v 1 amp £HII. 12v i amp £f 00. .,~- .,. 
20v i amp 20w aulo 230v £HI.. . 
18v f amp £f ·75. 6·3v 2 amp £f ·75. . 
2!5v HO amp £2·U. 24v 2 amp £210. ' . "" .. 
50. 2 amp £4·5 •• 9v 1 amp £f ·51. 
8·&.-o-8·5v' amp £f·50. l00w auto III 
230-115v £2·10. 8 5kv £. SO. • 

WAFE:~::'::~;.-(f 
6 pole 2 way 
5 pole 3 way 
4 pole 4 way 
3 pole 6 way 
2 pole 6 way 
2 pole 8 way 
1 polel0way 
1 pole 12 way 
all £1 ·32 each 

12 pole 2 way 
10 pole 3 way 

8 pole 4 way 
6 pole 5 way 
4 pole 6 way 
4 pole 8 way 
4 pole 9 way 

al~ j~~:1'~a~~y 

18 pole 2 way 
15 pole 3 way 
12 pole 4way 
9 pole 5 way 
6 pole 6 way 
6 pole 8 way 
6 pole 9 way 
3 pole 10 way 
all £3·12 each 

THIS MONTH'S SNIP 
Japanese made FM tuner and matching 
decoder. Two items for less than average 

gr~~~t ~lst~~hi~un~O~~~ will ~~: i~~ I~~g.two. 

RELAYS 
:h~e~OI~~ ~~p 1~h:~:e;~:rn~r~;~~P~1~~8.9~f~ ~;~ 
changeover miniature wire ended 96p. 12 volt open 

~i£g~ol~C~~nfi~~r~etl00 '~m~mgh~~~~~e~~er~1~~E: 
~~t.~h~~~:~:Yop~r:~~~ t~~:~a\e8 a~p ~~a;~~~e;~ 
open type one screw fixing £1 25. Many other 
types with different coil voltages and contact 
arrangements are in stock. enquiries invited. 

TANGENTIAL HEATER UNIT 
A most efficient and quiet running 

~ 
blower-heater by Solatron-

, _ same type as is fitted to many 
< <,. " " famous name heaters-Com-

A ~, '.;;~... prises mains induction motor-
/"~~ ~ ~.~ - r long turbo fan-sptlt 2 kw 

.,"--~ ),;r:'- .!' heating element and thermo-
~ , 'l' "" , - static safety trip-simply 

3KW MODEL 
£5·95 

+£1·50P&P 

connect to the mains for im­
mediate heat-mount in a 
simple wooden or. metal case or 
mount direct onto base of say 

~i~c~~n co~~~~I1':}i~~h ~4~~~e f~~~ 
'kw, cold blow or off available 
60 extra. 

Terms. Prices include Post & VAT. But 
orders under £6.00 please add 50p to off .. t 
packing. Bulk enquiries - Plea.. Phone 
for Generous Discounts 688 1833. 

J. BULL (ELECTRICAL) LlD 
(Dept. PW).103 TAMWORTH RD. 

CROYDON CR9 1SG 

IT'S FREE! 
Our monthly Advance Advertising Bargains 
Ust gives details of bargeins arriving or just 
anived - often bargains which sell out 
before our advertisement can appear. - It·s 
an Interesting list and it·s free - just send 
S.A.E. Below are a few of the Bargains still 
available from previous lists. 
FM Tuner and decoder, 2 very well made (Japan! units, nice 
clear dial, excellent reproduction. £11·20 the pair. 
12 Vo" Heavy Duty Relay, plug In type has three pairs of 10 
:~fa~l~ar?~i~~a~~nJ~cts. A transparent dust cover price £ 1 ·08 

~h2,h~~~:~:ta~~~~ai~~~~n~ ~~~~t£~7~ sets of 10 amps 
12 \Pott Pump. Designed we beHeve as a bIlge pump thiS IS 12 
volt AClDC motor coupled by a long enclosed shaft to a sub~ 
merSlble pump. SUitable for water or mos.t any fluids. Price 
£12·50. 
JUIlt arrived. Fruit machines, working order, very impressive 

~;~\C::::v24a~~~:~t~e:Vg~Yt~h~ ~~~~ C~~J~~~ faS:~us AEG 
Company for normal mains but with clockwork reserve has load 
capacity of 80 amps at 240V 50HZ. Therefore suitable for dealing 

~~~~e~:r~~.I~~dSH~! t~:::~:r~of~r 1~~h~i~9'0:,~~e;e ~:~~4ghoS~~:~~~ 
:~~:o~l~i~~f/8i!,1 ~~,~~a~~~!~t~r~c:n~!~~~ g~~ ~:~'1i1tiZuep ~rac~~~~ 
ease of altering switchlOg times Price £7·60. 
Enclosed 24 Hour Clock, with contacts for breaking , 0-1 ~ 
amps at 240 volts. This one has two sets of on/off per 24 hours, 

l~~ht£~':;"er, our timer module with small mods makes an 
excellent light dimmer Contains a 4 amp 400V SCR so it should 
be suitable for loads approaching 1 KW. Price of module and ins­
tructions £2.26 
Push Pull Solenoids, mains operated solenoids which will push 
as well as or instead of pull Very heavy duty estimate this at 
~~~~~ push or pull. 1 f' x 3; x 4' made Magnetic Devices Co 

FIe.hing Light., chasing lights random flashes. Slrobe effects 
etc. etc. can easily be achieved using our disco switches. These 
switches are ex-equipment but guaranteed perfect and supplied 

~~~g!~, ~o:Ch::i~c~;;k{Og a~~ ~~tt ~~:;~g~~e;iP~f drh~alfhae~\~~ 
Wheel effect order the 12 switch model w th light pipe data 

S~~~~ ~~~fn£:~t~ngs~7~Chs~'c;~:ls ~.j&~e 1 ~s~e!!tcs~e~~d~ 
£6·20. 
Raed Swltche., standard 60 watt glass tYEa Normal ~en con­
~~~~~~ss lengths 2 ' diameter ~:' , 10 for 1 100 for 8, 1000 

Flat Reed Swhche., for stacklOg. greater quantity in confined 

m~~i~PE~::~ype. for jobs where it is not easy to bring a lead 
to each end. 75p each. All these switches are normally open but 
can be biased to a normally closed position by fittmg a magnet 
adjacent. The reed SWitch wOuld then be ope09d by a magnet of 
opposite polarity being bought up to it 
Ceramic Magnet. suitable for operating reed switches. central 
fixing hole 10 for £1. 
Mu.ic Centre Tranaforrner 12 0-12 at 1 amp and 9 volt at t 
a~~t ~oe~ti~~~iPrr;: £158~ting, Impregnated and varOlshed for 

~. S~ped Fluorescent Tube. for porch light, box Signs or 
where you want light evenly spaced over a confined area of 

~~~~i~~' '~2~k;~ 8a~~sm ~ag~~~t~h~~~~F.~~~~!!~we t1ave 
5 or 6 different models in stock, cheapest being the Partytime 
at £3·95 each agalO only really 8 bargain for callers as 

~~~~a'M:nt'!;,.~ Pae~ sft:~ke;or callers believed to be in good 
working order swltchable thro' 405525 & 625, 21" tube 
line syStems. normal contrOls volume, brightness. contrast 
width etc. Price £16·20, 12" models £18, suitable for con-
version into speCial purpose scope. etc. . 
Auto Tr.nllformers for working American tools and equipment 
completely enclosed in sheet metal case with American type flat 
output socket made for computer so obviously first class 500 
watts. With cang handle offered at about half price only £15. 
These may be a bit soiled but are fully guaranteed Similar but 
1000 watt £29·50. 

~~r ~:t~:rs~~~rtr:n~fo~~:r ~~~Si~~~ ~:r1 s~~~~~e t~~I1~~ 
wit~ instructions. price £9·76. This is probably one of the most 

~~~~~i~~~s o~f :O'ri,i~::n:n~Ylf~e~~~ ~~~~~hrnOgurO~a~an~e y~~O~rl' 
have a flat battery thiS starter will get you away usually in less 
than 5 mmutes. 
Ae.etter Counter by Veederoot Company, 230!240V mains 
operated. Intended for surface mounting has a fixing flange at 
the bottom Price £2·18. 
12V Drip proof Relay. Specially deSigned for going under the 
bonnet of a car, made by one of our big manufacturers. this 
really has a removable semi-hard rubber cover. Contacts look 
suitable for up to 10 amps so this could be the right one if you are 

~~~~p~.c!t\J~:!.r:~~;.n~~t~~fnde;~~~o~~;: ~~0:,8~e have a 
very comprehenSive stock of uniseYectors as used in automatic 

~~~ehv~~el:~c~i~~g:;e~5~~~~hr!,"agd~b~~:~~~:S e~~s~~~~ ~~i~i:~ 
~o~ero;2411~aj. :I~~"~~i~~f;~oe+ ~r3~.k wipers, overall size 

ffneumatic Aam for lifting, thrusting, pulling etc .. etc. has 2t" 
~t~~~ril~~~s71~8~. enough to open doors, lift staircase, ventilators 

Solder Gun Bargain. The ETP, this is 100 watt solder gun, a 
very well made tool with lamp to illuminate work, has double 
insulated mains transformer and is built into the shockproof 
thermoplastic case Comes complete with spare tips, Mains 
operated of course. Price £4·60. 
Interested in Tape Control. American made tape punches 
realty beautiful units full of sophisticated pans designed we 
believe to automatically operate typewriters, and they can of 
course be used to operate other punch tape controlled machines 
Reference number is NCR Class 461 2 reference 205 H8 R56. 
We believe these are 8 bit paper tape punches, powered from 
115V 50HZ in very good condition WIth lape £18·00, carriage 
is [3·20. 
Memori ••. The memory units which work With these tape 
punches agam by NCR, are in very gC'od condition and we 
believe in working order Price and details on request 
Tangential Blower., 12" long with powerful IOduction 

~~t~~tii~~~1 o~!r:~o~:n~o~ea~~~~ o~f g;2.~&~ T~e eX~6~~~~n a~; 
110V so you will have to work them in pairs or through a 
dropper or mains transformer Post [1·08 for one or two. 
Dlgitel Panel made for the G.P.O. for incorporation, we under 
stand in push button dIalling units. this has the usual 10 digits, 
each of which when deDressed operated a two pole chan~eover 
:;~~~~: pr~:a~~.7g.eautifUIlY made size approximate y 4

11 
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THERMOSTATS 
ftafrlgapatiQn as iHuslretsd with 36' captUary £1 02. Limpet Sf*t must □* mounted b dose cootact catitKated 90>-190nF 15 amp conlacta £1-62. AapOanco Stot ri* llko a volums conrroP— 1S amp contao 3Oo-0Oflf BSp. ditto but 1o* h^h tamps £125 Dvar Stai—with Ssf&on and capJilary -asp 

MAINS OPERATED SOLENOIDS 
filodaJ TTZ small but powerful 

1 b, pu'l—approH. we 14 y 14 rr^W X Uin.C2-<» if JKM Model 4001/—Jin. p.ull- Size 2] x2 x T4in.£2.6& Model TT10—'1 4 in pull. Si?B 3 x2i X 2m. £4.50 Prices Jncluda VAT H« posiage. 

DELAY SWITCH 
Mams oj^ecaled—dalav can bs accurately sal with 
pomters knob lor periods of up to 24 h't 2 concacts suitable to switch 10 amps—M»cor>d contact opens few minutes after 1st contact 9Sd- 

MOTORISED DISCO SWITCH 
With 5I* tO emo change- over switches Wuiti adjusiabie swiiches ere retad ai 10 amp each so a rotsl of ZOOw'a can be controlled and this would provide a magniliceni jC displey For mains •' operating 0 switch modsl f 6.25. TO switch 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 vaneiions as follows [1] comlnucus hot water and continuous 

v^H|||^H central heeling 121 continuous hot water > I^B but central heaifng off at night {31 coiv I tinuOus hot water but central hesdng on | only for 2 periods during ihe day 141 hot 1  vyater and ceniral heatiog both On but day time only (6) hot y/ater all day but central healing only lor 2 periods during lh» day (6) hot wsier snd cenuai healing on lor 2 periods during the day time only—then for Summer rima use with central healing off I7J hoi waier can- unuous (81 hoi water day time only (9) hot weiar twice daily j 101 everything off A handsomo looking unit with 24 hour movement and ins switches and oiher parts necessary to select the desired progremmo of heating Supplied complete with wiring diagram Originally sold we believe ai over £16- We offer these while siocke last at £6-96 each INCLUDING VAT and Postoge. 

LOW R.P.M. MOTORS 
Made bv Croutet-—Smiths— 

S&P' SAIWA—Venner and similar famous corrmanies—ah supplied // t i| *• ready for 2 j0/240y 50fu mains W>/ \ working at £2-7B each. Following I li \ spaed# In slock when preparing \ \ \ thisadveri. 1 rev ppr day t rev per hour 1 rov per mm 2 rpm ZOrpm 25 rpm 

6 rev oer dey 12 revs per hour I rev per min 1} rpm 30 rpm 

EXTRACTOR FAN 
E* computers—mflde by Wo ode of Cole has lor, Ideal for fixing through oenel—faasonably quiet running—very powerful 2500 rpm. Choice of two alzot S" or Bl" dfa. £5 and £1. 

FLUORESCENT TUBE 
INVERTOR ^|^K3 

for camping car repairing - emarcency lighting from a 12v baiiery you can r boat fluorescent lighting, It will offer plenty ol wall distributed light and is economical. We Offer inveriar for 21 srKi 13 wen miniature tuho for only £3-76 with lube and tube hoWarfi as wen. 

MINI-MULT I TESTER 
[| _ 3""v mi Amazing, deluxe pocket size precision moving CQil instrument— 

- v#^--• f I owe U ad boorines—10OOopv— m.P' r 11 Instant rangee moasurs;— 11. *> —/' DC volts 10. 50. 250.1000 f JL-'—. K AC volia 10. 50, t SO. 1000 
11 • j Wv OC en^ps O-l mA and 0-100 mA "^QK'■ UV Contlouiiy end msisranca 0-150K , r A "a 4 ohms- 

iX Complete wilh insuleisd prahas. leads, battery, circuit diagram and Inslructlons. Unbelievable value only £5 SO - 50p sxiSt and insurance. 

Amps ranges kit aoBble you 10 read OC current from 0-10 amps, dlrecily on the 0 10 scale, Us tree if you purchBse quickly but » you already own b mini tealer and would like one send £t-SD. 

MULLARD UN1LEX XT" 
A mams operated 4 • 4 stereo syslam Rated one the finest performers In the stereo field ih»5 * would make a wonderful gilt ^ for almost any one in, easy lo- assemble modular form end compleie with e pair of Piessey speaVeis this should sell 31 aboui C3D—but due to e cpeciel bulk buy end as en incentive for you 10 buy thle month ws offer (hp system complete a I only £15 including VAT and pottage. 

UNISELECTORS 
These are pu'se operatea switches as used In auto matic telephone switch- boards etc. the pulsa moves the switch arm through one position. Except where indi- caieff ihe selecior* are 25 position types and 50v Coil is standard 24v or 12v oper alion extra at £2 per awlicn. 

3 pole £4 BO 4 pole 6 pole £7-02 8 pole 10 pole £10 BO 12 pole 3 pole 50 way CfO EB 4 pole 50 way 

24 HOUR TIMERS j 
The one illueirated Is E' controls this osas the Smiths mechanism S3 in (heir sulosel. 2 On'off's pet 24 hours, 13 amp coniacis '.y override svrftch £6-50. Smiths 100 amp model one oiVoft per 24 hours £10 Bu, . extra caniacts £100 por sbi. AEG 60 amo ?. model with clockwork, slsndby, One oVoh per 24 houia £9 60, exira contacta £1 OO per net. 

INDUCTION MOTORS 
On# illustrated Is our reference MM 11 ■£ made lorlR ?'slack 14'spindle « £2 25. 4 ' stack model £l 75. V 1 1 stack £2 75, ) J stack £3 25. 

MAINS 
TRANSFORMERS 
Bv 1 smp £1 «. T2v | amp £1 06. Wv i emp 20w outo 230y «-». ISv J amp £1 75. B Sy 2 amp £f •«. 2B* 11" amp £1 • 15- 24y 2 emp £Z M. 50v 2 amp £4 «. 8v 1 arrp £1S6. 8 8v-frB'6v i ainp«l-5fl. fOOw aulo 230-115v £2 00. 8 5kv CB 50. Many mote, send for If#!. 

< J; 

WAFER SWITCHES 
Bpole 2 way 5 pola 3 way 4 pole 4 way 3 pole 5 way 2 pole 6 way 2 pole 0 way 1 pole 10 way 1 pole 12 way all £1-32 each 

12 pole 2 way 10 pole 3 way 6 pole 4 way 6 pole 5 way 4 pole 6 way 4 pole 8 way 4 pot# 9 way 7 pole 10 way sll £2-41 each 

10 pole 2 way 1B pofa 3 way 12 pofa 4 way 9 pole 5 way 6 pole 8 way 6 pola 6 way 6 pole 9 way 3 pole 10 way all £3-12 each 
Mulu bank switches un to 72 polo 2 way—to 12 pole 12 way Quickly made to ficeciel order. 

THIS MONTH'S SNIP 
JapaneM made fM lunar and metchmg decoder. Two items tor less than avarage price of the tuner only — £11-20 Ihfi two Don't miss thiB stocks will no! last long. 

RELAYS 
12 volts, two 10 amp charvgaover plug in 9Bp. '2v three 10 Smp changeover Plug in C1-2B- l2v two chsogeover miniature wire ended 9Bp- 12 volt open , single acrew fixing iwo 10 amp changaaver# B5p. Cjy 12 volt open three 10 smp chsngeovers £1-26. ffyi Lsichinc relay mains operated 2 c/a contacts 'fifit'l 

£211. Mains operated three 10 amp changeovers open lypw ooe screw fixing €1 26. Many other |i lypes with differeni coil volt0ge5 and contact U BnangBmenis ate in slock, enquiries invited. 

TANGENTIAL HEATER UNIT 
A mngl eflinient and tjuiet running 

■vVV blower-heater by Soiatron— ^5flL same type as is ficted 10 many famous name heaters—Com- 
'r* prises mams inaucilon motot— [ long turbo fan—spfil 2 kw I healing element and tharmo- steiic safely irip—simply » rot- connect to the mains for im- 

1 IWP meaiotg heai—mount in a ' "r simple wooden or. metal case or mount dlreci onto bass of say 
mru/**™*-. kitchen unit—price £4^98 post 7.. ii L € 1 60 com ml switch to give 2kw. 

r, „ Ikw. cold Wow or off avaifabie ♦ £ 1 -50 P 4 P 60 extra. 

Teimt. Prices Iriclude Post & VAT, But 
orders under £6.00 pfeese edd 50p to offset 
packing. Bulk enquiries - Please Phono 
for Generous Discounts 688 1833. 

J. BULL (ELECTRICAL) LTD 
(dept. PW).103 TAMWORTH RD. 

CROYDON CR9 ISO 

IT'S FREE! 
Our monthly Advance Advertising Bargains 
Ust gives datolls of bargains arriving or Just 
arrived — ofton bargains which sell out 
bafore our advertlsamant can appear. - It's 
an Intarasting Mat and it's frae - just send 
S-A.E. Balow are a faw of the Bargains stiff 
available from previoua Data. 
FM Timor and d*codar, 2 very wall mad# I Japan) units, ric# dear dial, excellent reproduction. £11 20 ihe pair. 12 Voi« Heavy Outy Heley, plug in lypa has three pairs of 10 amp changeover contacts. A irensparent duet cover price £1-08 suitable lfplnbBs#45 4 Changeover Relay, upright maiincinc 4 ssis of )0 amps chanc#over cbntacia, mains voltage coil £1 72 12 Voh Pump. Dasigned w# believe as a bilge pvmp ihift is 12 volt ACDC motor coupled by a long endoaed shaft to a sub- memtble pump. Sutisble for water or mosx any f'uidfi. Price £12 60. Juet erHved. Froil machinae. working order, very imprassive choice of sevatei bui very heavy so you must coileci. £60. Ktgh toad 24 Hour Cf:>ch Switch, m#fle by ihe famoui AEG Company for normal mains but wilh clockwork rasetva has load capecity of 80 ampa et 240V 50MZ Therefor# auiiebie for dealing with large teads ol aay shop lighiing. water haating storage healers etc. etc Has i"flBers fot on end off once per 24 hours but extra triggers win be available, Rrico £i 50 per pair. Sue of dock approximately 8" x B" « 5". totally encased but Has Hfr up flap for ease of «»enng switching times Price £7-50. Enclosed 24 Hour Cfack, with contacts for braaklng 10-12 amps ai 240 volts. Thia ona has Iwo sets of on/off per 24 hours, pnee £7-00. Light Olmmet, our limar module with sman mods makes an exceHem light dimmer Contains a 4 amp 400V SCR so it should ba suitable lor loads approaching IKW. Price ol modu'e and ine- truciians £2.26 1 Push Pull Scfenoide, mains nparaigd solenoids which will push I as well 00 or Insieed of pull Very heavy duty estimate mis at 20ibs push or pull. If x 3t « 4' made Magnetic Devices Co £750 Fleeh'ng Light#, chas'ng ilghis random fleshes, sl'obe effects etc. etc. can easily be achreved uslitg our disco switches- These switches are ax-eguipment but guaranteed perfeci end supplied suitable for mains working To get some ides of ihe loading number, each swirch is 10 amp Tor lha lighl pipe or Catherine Wheel effect order the 12 switch model wth lighi pipe data model FnterconnecUng the switches to give fastssi speed. 6 Switch model £B. 9 Switch Model £9.75. 12 Swirch model £8 20. Reed Bwhchoe, siandard 60 watt glass type Normal open con- lacw^iftss lengths 2 diemeief 10 for £1 lOOfar £8, 1000 
Flat Read Swttchaa, (or stacking, pieater quantity in confined space. Price 50p Single Ended Types for Jobs where !! Is not easy io bring s lead to each and. 75p each. AH these switches ere normelly open bui can be biased 10 a normally cloead pofiiiion by fittmg s magnei ediacent. The teed switch would then be opened by # magnei of opposite polarity bemg bought up to Si Ceramic Mag note suiiable for operating read switches, centrei lixing hole 10 for £1. 
Mu#ic Centre Tr»n#fcrm«r 12 0-12 at 1 amp and 9 voll d» J amp Normal prfmarY imnohiing. impregnated and varnished for ouiel opersoon. Price £3 W. W' Shaped fluoreacant Twbea lor porch Hflht, bo* signs or where vou want lighl evenly spaced ovar a confined a»oa of appro*. 10" * ID" 30 watts, mede by Philips pnea £2-24. Exienelon Speehere BQhm4 5 watts hendting power. We have 5 or 6 dlffaieni models in stock, cheapafti being the Panvtime at £3-95 each agam only reslly a bargain for cellars es postage is £1-60 per speaker, T.V. Monhor#, en item »o' callers believed 10 be In good working order swiichable ihro' 405 S25 & 625. 21' tube lifia aySfama normal controls volume, brightness, contrast width «lc. Price £16 20. 12" modal# £TB( suUebie for con- version Into specEsl purpose scope, 01c. Auto Tmnifofmer# for working flmepican 100I3 end aqjipmsni completely enclosed In sheer metal case wiih American type fial Ooiput socket made for computer «o obwiousiy llrsi class 500 wails. With csng handle offered at about half pnea only £16. These may be 9 bti soUad hue are fully gudiameed Similar but 1000 watt £29 50- Car Startar Charfl#r KH. New vaision. We supply two 10 amp rectifier#. 250v iranelormer end the #tart charge swiich with Insiruciions. price £9-76. This is probeblv era of the moss useful pieces of eaulpment you cen have in your garage Sooner of later you or someone will leave eomeihing or trd you will have 0 flat battery ihia starter will gel you away usually in lass than 5 mmutos. Raaettar Counter by Vesdemoi Company, 230r'240V malna operated Intended for aurface mouniina hes a fnciog flange at the bottom Price £2 18. 12V Drip proof Relay. Specially desiqiBd far going under the bonnet ol a car, m»da by ona ol our big menufeciurers. this raally has 9 ramovable semi-hard rubber cover. Conieccs look suitable lor up to 10 amps so this could be the right one cf you aia thinking eboui making an anti-ihief device. Price £l r- Bp High Speed Unl#«lector. As many cuatamors know, we have a very compruhenftive stock of oniseleciofs 8s uxad in eutomeiic telephone exchangea liohl flashing device eic.1 sic. Just arrived however is a high apeeo model made by ferrous Piessev. lbs is 2 pole 32 way with make before break wipers, ovorall size 
awxoi. 4' x 3 x 2j' urice £3 60 •- 2Bp, Pneumatic Ham lor lifting. thruBTing. pulling etc.. #<c. has 2{" trevel looks large srviuoh 10 open doo'S.lift siaircsse, vflnt'latars etc. Price C7 00.' Solder Gun Bargain, The ETP. this Is 100 wan solder aun. a very well made tool with lamp to HJuminate work, has double insulated mains USnsfonriar and Is built into the fthockproot thermoplastic case Comes complete with spare bos- Mains operated of course. Pride £4 BO. Ir (ere tted in Tap# Conm»K American mode tape punches ■Bally beauiilul units lull ol sophiscleared pens designed we believe to automeilcally operate lypewnters, and they can ol course ba used 10 operate other punch lap# controlled machines Refetanca number i# NCR Class 461 2 tefsrance 206 H8 R56, We believe These ere 8 bit paper tap« punches, powered from 115V 50HZ In very pood condiiion with tape £16 00, carrlega is £3-20. Memorla#. The memory units which work with these laps punches again by NCR. are in very grod conditjon and we believe kt working order Price and details on requasi Tanfientlal Blower#. 12' long with powerful induction motor idesl for blowing heaters or general air extraction or circulation, offered at Tow price of £2-70. The motors era tlOV »o you wfli heve (o work Iham in pairs or through a drappar or meins treneformer Po&l £ T -08 for one or two. Olghai Panel made for the G.P.O. (or incorporetion. wa uodat stand in push hut ion dialling untls. This has the usual 10 digrfs, eech of which when deoressed operated a two pole ctianoeovsr switch. Really baauilfully mad# size spproxlmaieTy d" souere- price £3 76. 
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America has been discovered by the CBers". On the 
7th, Constance Hall, G8LY, Lee-on-the-Solent, Hants, 
worked XYL operator, K2AGJ, New Jersey, whose 
husband was outside clearing some of that heavy 
American snow, and during the blizzards, John 
Branegan heard the local community-aid services 
using their CB sets. 

Harold Brodribb, St. Leonards-on-Sea, Sussex, has 
greatly improved his 10m reception by removing the 
original KTW61 rJ. amplifying valves from his CR100, 
as suggested by our columnist, Charles Molloy, 
G8BUS, and fitted 6BA6 valves which has increased 
the gain and reduced the background noise. Harold 
also reports hearing the strong amateur and CB 
signals from America and on the 9th, he heard the 
harmonics of lower frequency broadcast stations 
around 29MHz. At 1410 on the 13th, Nigel Golds, 
BRS 36910, West Chiltington, Sx, tuned away from 
the Russian signals who were working into G and 
found the German beacon, DLOIGI. Both Gordon 
Goodyer and Harold Brodribb reported the extra­
ordinary good conditions during the weekend of 4th 
and 5th when, like myself, they listened to the strong 
American contest stations. 

On February 3rd, Cmdr Henry Hatfield, Sevenoaks, 
John Smith, Rudgwick, Sx, and myself, recorded a 
solar noise storm at 136-142MHz and although the 
Sun was "quieter" on the 4th, 5th and 6th, we all 
recorded a number of individual bursts of noise. 
During the afternoon of the 5th, I directed my pair 
of 8-element Yagis toward the Sun and heard the 
radio noise on 2m by using the converter in my FR101. 
Readers who may like to try this should tune their 
sets to a clear spot just 'below the 2m amateur band. 

At 1000 on the 3rd, despite poor weather conditions, 
Henry got a brief glimpse of the Sun with his spectro­
helioscope and counted about 10 sunspots and some­
thing coming up on the east limb. On the 7th, an 
even bigger solar storm began and did not start to 
abate until the 18th. Although overcast skies con­
tinued to hamper visual observation Henry got 
another look at 1400 on the 9th and found the two 
largest sunspots he had ever seen. 

The 11th was a cold clear day and Henry was able 
to make a detailed study of the Sun and take many 
photographs, in all he counted some 27 sunspots 
which accounted for the terrific radio noise we were 
receiving. At 1425 we all recorded a massive burst 
of radio noise which lasted for six minutes and stood 
out above the prevailing storm. My own recordings 
of the noise at 95 and 136MHz are shown in Fig. 1. 

Ever since Henry Hatfield built his spectrohelio­
scope at his home in Sevenoaks he has longed for 
the day when he could see an actual solar event 
which caused a burst of radio noise on his 136MHz 
radio telescope. It was February 11th that brought 
his reward. 

There is little doubt that the two large sunspots 
seen in his photographs (Fig. 2) were responsible 
for the bulk of the radio noise that both Henry and 
I had been recording for several days. 

At 1426, in Fig. 2(a), this special event is just 
visihle at the bottom left of the upper sunspot. The 
full glory of the explosion manifested itself over the 
following few minutes, Fig. 2(b) and (c), and by 1437 
it had almost gone as shown in Fig. 2(d). 

Henry's chart recording of the period covering the 
event is shown in Fig. 3. The chart speed is lOin per 
hour, compared with 30in per hour in Fig. 1; hence 
the difference in scale. 
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Congratulations Henry, I feel sure that this is the 
first time that an amateur astronomer has pulled off 
such a feat. 

Maybe it was this intense solar activity which 
caused the great 50MHz transequatorial opening on 
the 11th reported from Applecross, Western Australia, 
by Anthony Mann. The event started at 1220, local 
time, and finished at 1942 and the m.u.f. never fell 
below 45MHz the whole time. Russian Ch RI video 
from Vladivostock was observed for 3 hours, several 
Korean Broadcast Service f.m. links were heard be­
tween 44 and 49MHz, dozens of signals from Japanese 
and South Korean amateurs were received between 
50·04 and 50· 22MHz and at the peak of the opening 
RI sync pulses were received on a v.h.f. portable 
with just a 5ft whip aerial. "Without doubt" says 
Anthony, "this was the most prolonged transequa­
torial opening since February/March 1972, indicating 
the high level of solar activity". I've checked my 
records Anthony, and the Sun was very "active", from 
February 10th to March 15th, 1972. 

Congratulations to Arthur Bagnall, Peacehaven, Sx, 
who having passed his RAE now has the call-sign 
G80YC, and made his first contact on February 18th 
on 2m f.m. with local stations G8BTC, G8JFT, and 
G4GPX using a Hudson FM118 to a coaxial dipole. 
Congratulations are also due to Erie Arnold, Hove, 
Sx, who now has the call G80UK, is using an IC240 
on 2m and will be going for his G4 licence in due 
course; Charles Brain, Ferring, Sx, who has changed 
from G8LXT to G4GUO and Alan Floyd, G8KLN, who 
passed his Morse test at North Foreland on February 
17th. 

"Woody", D. C. Woodhouse, G3TWX, is now 
manager of the W AB v.h.f. contest. This event takes 
place on July 23rd from 0900-2100 GMT, on all bands, 
30MHz upwards and any modes. All details from 
G3TWX, 13 Gannet Close, Haverhill, Suffolk, CB9 OJL 
accompanied by s.a.e. or one IRC. Don't forget the 
2m c.w. and the 4321l29612304MHz contests on April 
22123rd and May 617th respectively. 

There was a brief tropospheric opening on February 
15thll6th when, atl620 on the 15th, Alan Baker heard 
ONION work G stations in Chelmsford and Colchester 
via the Kent repeater, GB3KR, and he could hear the 
Cambridge repeater, GB3PI, while driving in the 
Hastings area . Early on the 16th strong signals from 
GB3BM were interfering with GB3SN, both on R5. 
Although v.h.f. conditions were generally poor 
throughout the first half of February, G4GNX heard 
G4CJG, Durham, 2m s.s .b., at 2153 on the 5th, and 
around 1500 on the 19th he received a c.w. call from 
ON5EX but conditions deteriorated and they could 
not complete a QSO. 

Thank you all for your interesting letters and 
reports and I look forward to hearing from you in 
the future. 

; '. 

Re.ports O il th~ lJadOusb~lldsate welcome and should 
b€1ientdiJect; by the 15thtltthemonth, to:-
Af,IIATEURBAt4:Ii):SErlcbowdesweU G4AR, SHver 
Hrs, Leatherhead~oad, Ashtead, $urrey KT21 2TW. 
t.,cgsby bands.E!Ach in. ~lphabetic41 order. 
M~~IQM andSYv ISA,NDSChades Molloy Ga8US, 
132s:~ga:r$ lane, S:fiuthPori, PR83JG. Reports for 
both b~nds must be keptsepatate.. ' .. .. .. . 
VHF BANDS RCIIlHam 8RS15144, Faraday, Grey .. 
friars, $torrington,SiJssexRH20 4H~. 
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America has been discovered by the CBers". On the 
7th, Constance Hall, G8LY, Lee-on-the-Solent, Hants, 
worked XYL operator, K2AGJ, New Jersey, whose 
husband was outside clearing some of that heavy 
American snow, and during the blizzards, John 
Branegan heard the local coraraunity-aid services 
using their CB sets. 

Harold Brodrlbb, St. Leonards-on-Sea, Sussex, has 
greatly improved his 10m reception by removing the 
original KTW61 r.f. amplifying valves from his CR100, 
as suggested by our columnist, Charles Molloy, 
G8BUS, and fitted 6BA6 valves which has increased 
the gain and reduced the background noise. Harold 
also reports hearing the strong amateur and CB 
signals from America and on the 9th, he heard the 
harmonics of lower frequency broadcast stations 
around 29MHz. At 1410 on the 13th, Nigel Golds, 
BBS 36910, West Chiltington, Sx, tuned away from 
the Russian signals who were working into G and 
found the German beacon, DLOIGI. Both Gordon 
Goodyer and Harold Brodribb reported the extra- 
ordinary good conditions during the weekend of 4th 
and 5th when, like myself, they listened to the strong 
American contest stations. 

On February 3rd, Cmdr Henry Hatfield, Sevenoaks, 
John Smith, Rudgwick, Sx, and myself, recorded a 
solar noise storm at 136-142MHz and although the 
Sun was "quieter" on the 4th, 5th and 6th, we all 
recorded a number of individual bursts of noise. 
During the afternoon of the 5th, I directed my pair 
of 8-element Yagis toward the Sun and heard the 
radio noise on 2m by using the converter in my FR101. 
Readers who may like to try this should tune their 
sets to a clear spot just below the 2m amateur band. 

At 1000 on the 3rd, despite poor weather conditions, 
Henry got a brief glimpse of the Sun with his spectro- 
heiioscope and counted about 10 sunspots and some- 
thing coming up on the east limb. On the 7th, an 
even bigger solar storm began and did not start to 
abate until the 18th. Although overcast skies con- 
tinued to hamper visual observation Henry got 
another look at 1400 on the 9th and found the two 
largest sunspots he had ever seen. 

The 11th was a cold clear day and Henry was able 
to make a detailed study of the Sun and take many 
photographs, in all he counted some 27 sunspots 
which accounted for the terrific radio noise we were 
receiving. At 1425 we all recorded a massive burst 
of radio noise which lasted for six minutes and stood 
out above the prevailing storm. My own recordings 
of the noise at 95 and 136MHz are shown in Fig. 1. 

Ever since Henry Hatfield built his spectrohelio- 
scope at his home in Sevenoaks he has longed for 
the day when he could see an actual solar event 
which caused a burst of radio noise on his 136MHz 
radio telescope. It was February 11th that brought 
his reward. 

There is little doubt that the two large sunspots 
seen in his photographs (Fig. 2) were responsible 
for the bulk of the radio noise that both Henry and 
I had been recording for several days. 

At 1426, in Fig. 2(a), this special event is just 
visible at the bottom left of the upper sunspot. The 
full glory of the explosion manifested itself over the 
following few minutes, Fig. 2(b) and (c), and by 1437 
it had almost gone as shown in Fig. 2(d). 

Henry's chart recording of the period covering the 
event is shown in Fig. 3. The chart speed is lOin per 
hour, compared with 30m per hour in Fig. 1; hence 
the difference in scale. 

Congratulations Henry, I feel sure that this is the 
first time that an amateur astronomer has pulled off 
such a feat. 

Maybe it was this intense solar activity which 
caused the great 50MHz transequatorial opening on 
the 11th reported from Applecross, Western Australia, 
by Anthony Mann. The event started at 1220, local 
time, and finished at 1942 and the m.u.f. never fell 
below 45MHz the whole time. Russian Ch R1 video 
from Vladivostock was observed for 3 hours, several 
Korean Broadcast Service f.m. links were heard be- 
tween 44 and 49MHz, dozens of signals from Japanese 
and South Korean amateurs were received between 
50-04 and 50-22MHz and at the peak of the opening 
R1 sync pulses were received on a v.h.f. portable 
with just a 5ft whip aerial. "Without doubt" says 
Anthony, "this was the most prolonged transequa- 
torial opening since February/March 1972, indicating 
the high level of solar activity". I've checked my 
records Anthony, and the Sun was very "active", from 
February 10th to March 15th, 1972. 

Congratulations to Arthur Bagnall, Peacehaven, Sx, 
who having passed his RAE now has the call-sign 
G80YC, and made his first contact on February 18th 
on 2m f.m. with local stations G8BTC, G8JFT, and 
G4GPX using a Hudson FM118 to a coaxial dipole. 
Congratulations are also due to Eric Arnold, Hove, 
Sx, who now has the call G80UK, is using an IC240 
on 2m and will be going for his G4 licence in due 
course; Charles Brain, Ferring, Sx, who has changed 
from G8LXT to G4GUO and Alan Floyd, G8KLN, who 
passed his Morse test at North Foreland on February 
17th. 

"Woody", D. C. Woodhouse, G3TWX, is now 
manager of the WAB v.h.f. contest. This event takes 
place on July 25rd from 0900-2100 GMT, on all bands, 
30MHz upwards and any modes. All details from 
G3TWX, 13 Gannet Close, Haverhill, Suffolk, CB9 0JL 
accompanied by s.a.e. or one IRC. Don't forget the 
2m c.w. and the 432/1296/2304MHz contests on April 
22/25rd and May 6/7th respectively. 

There was a brief tropospheric opening on February 
15th/16th when, at 1620 on thelSth, Alan Baker heard 
ONION work G stations in Chelmsford and Colchester 
via the Kent repeater, GB3KR, and he could hear the 
Cambridge repeater, GB3PI, while driving in the 
Hastings area. Early on the 16th strong signals from 
GB3BM were interfering with GB3SN, both on R5. 
Although v.h.f. conditions were generally poor 
throughout the first half of February, G4GNX heard 
G4CJG, Durham, 2m s.s.b., at 2153 on the 5th, and 
around 1500 on the 19th he received a c.w. call from 
ON5EX but conditions deteriorated and they could 
not complete a QSO. 

Thank you all for your interesting letters and 
reports and I look forward to hearing from you in 
the future. 

Reports on t he various bands are welcome and should 
be sent direct,'by the 15th of the month, to;- !, 
AMATEUR BANDS Eric Dowdeswell G4AR, Sliver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW- 
Lcqs by bands, each in alphabetical order. 
MEDIUM and SW BANDS Charles Molloy G8BUS. 
132 Segars Lane; Southport, PR8 3dG- Reports for | 
both bands must be kept separate, 
VHP BANDS Ron Ham BRSI5744. Faraday, Gray- 
friars, Storrington, Sussex RH20 4HE. 
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Fig. 1 : Noise burst recorded at 30 in/hour 

Fig. 2: Spectrohelioscope photographs of sunspots occurring at the time of the recorded noise burst 

Fig. 3: Noise burst recorded at a chart speed of 10 in/hour 
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by Eric Dowdeswell G4AR 

Choosing a SW Receiver 
Anyune buying anything Qf value will have SQme idea 
of the amQunt of mQney it is intended to. spend. 
Whether they have the knQwledge to spend the mQney 
wisely is anQther matter! On matters electrQnic, such 
as a cQmmunicatiQns receiver, the chances are that 
they will be sadly lacking in the necessary infQrma­
tiQn to. guide them to. a gQQd buy. So. what is the first 
step? 

The Qnly worthwhHe publicatiQn Qn the subject is 
the Guide to Amateur Radio, £1· 38 inc. frQm the 
Radio. SQciety Qf Great Britain, 35 DQughty Street, 
LQndQn WC1, whioh has Qne chapter devQted to. review­
ing the details Qf receivers which have becQme 
PQPular Q'ver the years, plus SQme more recent mQdels. 
A IQt Qf the sets are nu IQnger in prQductiQn and a 
number are valved, but dQn't let this deter YQu! 
Such sets can Qften QutperfQrm solid-state receivers. 

YQU may be tempted tu try yQur hand Qn the shQrt 
wave bands with a cheap PQrtable type receiver that 
prQbably includes the medium and IQng wave bands 
fQr which it is primarily intended. The dial will be 
fQund to. be hopelessly small and inadequate fQr 
accurate tuning un the shQrt wave bands. Even if yQU 
do. find an interesting statiQn there will be difficulty 
in hQlding it and it is dQubtful whether you will ever 
find it again! So, in general, dQn't waste time and 
mQney on a set that is very inferior for this particular 
purpQse. It will unly give a mistaken impressiQn Qf 
the amateur and bruadcast bands. 

The number of new cQmmunicatiuns receivers Qn 
the market that are likely to. CQme within t.he budget 
of the average shQrt wave listener (SWL) is very small 
nQwadays, so reCQurse must be made tu secQnd-hand 
ones, but these are nut tu be despised. There are many 
ads in Short Wave Magazine, on the bOQkstalls at the 
end Qf every munth, and in Radio Communication, the 
mQnthly jQurnal fQr the members of the RSGB. When 
yQU send fOor yQur CQPy of their Guide why nut ask 
fQ'r a specimen CQPy Qf Radcum, as it is familiarly 
knQwn. YQU CQuld do WQrse than becQme a member 
Qf the RSGB in due CQurse. So. here are a few points 
to. watch, remembering that it is highly desirable fQr 
yQU to. try tu arrange an "air test" befQre buying any 
receiver, new Qr secQnd-hand, althQugh this may be 
difficult if the seller is at the uther end Qf the cQuntry! 

DQn't fQrget that mQst amateurs use the single 
sideband (s.s.b.) technique fQr telephQny which is best 
received Qn a stable receiver designed fQr the jQb. 
Cheap sets have a PQQr perfQrmance at the inter­
mediate frequency (i.t.) in their ability to reject un­
wanted statiuns clQse in frequency tu the wanted 
signal (adjacent channel selectivity) ur to. discriminate 
against statiQns that are Qperating at twice the i.f. 
away frQm the wanted statiQn (image rejectiQn). The 
latter effect relates to. the r.f. tuned circuits, Qr lack 
Qf them, and results in many statiQns being fQund at 
two. PQsitiQns Qn the dial, particularly the mQre power­
ful Qnes. This may create an impression of great 
sensitivity but is, in fact, the QPPQsite uf what is 
required! 
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SQme peQple believe in sQlving the image rejectiQn 
prublem by using dQuble Qr even triple cQnversiQn 
techniques, but I have always used single cQnversiQn 
with a high Lf. (5·5 or 9MHz) using a crystal Qr 
mechanical Lf. filter to. Qbtain the necessary adjacent 
ohannel selectivity. This system Qbviates the need fQr 
additiunal Qscillaturs which can Qnly add to the prQb­
lem Qf spuriQUS resPQnses. For a very rQugh check. Qn 
selectivity see if yQU can properly separate two. faIrly 
Po.werful statiuns lQcated abQut 5kHz apart. ShQrt 
wave brQadcast statiQns are prQbably the best fQr 
this test. 

Sensitivity is a feature which is almQst impQssible 
to. check withQut a IQt uf test equipment althQugh 
an experienced QperatQr can express a fairly accurate 
opiniQn based Qn the "feel" Qf the set. HQwever, if the 
set is a recQgnised communicatiQns receiver then its 
sensitivity Qught to. be adequate but if it is nQt then, 
hupefully, it may be a matter Qf re-alignment Qr 
possibly a new valve Qr transistQr. 

In additiQn to. the main tuning dial there may be a 
bandspread dial Qf SQme kind, which greatly facili­
tates the tuning in Qf signals Qn a cQngested band. 
This dial may be marked in frequency fQr the princi­
pal amateur and brQadcast bands. Watch Qut fQr 
excessive "backlash" Qn the dials, where a statiQn 
CQmes in at slightly differing PQints Qn the dial 
depending UPQn whether the station is apprQached in 
an anti-clQckwise Qr clockwise directiQn. 

Next, tune into. a statiQn Qn any range and then 
uperate the range switch frQm Qne end to. the Qther 
then back to. the Ooriginal range. The statiQn selected 
shQuld still be there, in tune. Check with a statiQn 
Qn each range. Any slight prublems here can usually 
be sQlved with a switch CQntact aerosQl spray. DQn't 
WQrry tQQ much if no. noise limiter is fitted. PersQnally, 
I have never used Qne, Qn the theQry that if the 
external nQise is that bad then it's nQt worth listening! 
An "s" meter, tQo., is a much Qver-rated part Qf a 
cQmmunicatiQns receiver. It shQWS the relative levels 
Qf signals Qn yQur receiver, at your lQcatiQn and with 
yQur aerial and seldQm bears any relatiQnship to. the 
same signals received elsewhere. The meter is desir­
able but nQt essential. 

The average cQmmunicatiQns receiver CQvers abQut 
3 tu 30MHz (lOO to. 10m) and it will have several 
switched ranges which overlap to. prQvide CQntinuQus 
CQverage. The dedicated amateur bands enthusiast 
may prefer an "amateur bands only" set, althQugh 
these are nQt so. CQmmQn, but the neWCQmer to. shQrt 
wave listening WQuld be well advised to. buy a general 
cQverage receiver. Radio. amateurs, by their very 
nature, will sQmetimes "mQdify" a receiver to. 
imprQve its perfurmance but a lQt depends Qn hQW 
well the mod has been carried Qut as to. whether Qne 
buys Qr rejects such a set. A disfigured frQnt panel 
with several extra cuntrols, generally unmarked, may 
mean that a IQt Qf mQds have been carried Qut and 
any resemblance between the Qld and new circuits 
will be quite accidental! Incidentally, always try and 
get a manual fQr the receiver frQm the seller, althQugh 
manuals fQr the mQre popular sets are available frQm 
firms and individuals. Generally, the more mQds in a 
set, the cheaper it shQuld be! If cash is a bit shQrt 
then such a set can still be a gQQd bargain but it is 
nQt recummended if Qne is a complete neWCQmer to. 
the hQbby. 

DQn't rely absulutely uPQn the frequency calibra­
tiQn of the set's dial especially if the set is secQnd­
hand. It is surprising hQW many SWLs reckQn that 
because a statiQn comes in at, say, 5065kHz Qn the 
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by Eric Dowdeswell G4AR 

Choosing a SW Receiver 
Anyone buying anything of value will have some idea 
of the amount of money it is intended to spend. 
Whether they have the knowledge to spend the money 
wisely is another matter! On matters electronic, such 
as a communications receiver, the chances are that 
they will be sadly lacking in the necessary informa- 
tion to guide them to a good buy. So what is the first 
step? 

The only worthwhile publication on the subject is 
the Guide to Amateur Radio, £1-38 inc. from the 
Radio Society of Great Britain, 35 Doughty Street, 
London WC1, which has one chapter devoted to review- 
ing the details of receivers which have become 
popular over the years, plus some more recent models. 
A lot of the sets are no longer in production and a 
number are valved, but don't let this deter you! 
Such sets can often outperform solid-state receivers. 

You may be tempted to try your band on the short 
wave bands with a cheap portable type receiver that 
probably includes the medium and long wave bands 
for which it is primarily intended- The dial will be 
found to be hopelessly small and inadequate for 
accurate tuning on the short wave bands. Even if you 
do find an interesting station there will be difficulty 
in holding it and it is doubtful whether you will ever 
find it again! So, in general, don't waste time and 
money on a set that is very inferior for this particular 
purpose. It will only give a mistaken impression of 
the amateur and broadcast bands. 

The number of new communications receivers on 
the market that are likely to come within the budget 
of the average short wave listener (SWL) is very small 
nowadays, so recourse must be made to second-hand 
ones, but these are not to be despised. There are many 
ads in Short Wave Magazine, on the bookstalls at the 
end of every month, and in Radio Communication, the 
monthly journal for the members of the RSGB. When 
you send for your copy of their Guide why not ask 
for a specimen copy of Radcom, as it is familiarly 
known. You could do worse than become a member 
of the RSGB in due course. So here are a few points 
to watch, remembering that it is highly desirable for 
you to try to arrange an "air test" before buying any 
receiver, new or second-hand, although this may be 
difficult if the seller is at the other end of the country! 

Don't forget that most amateurs use the single 
sideband (s.s.b.) technique for telephony which is best 
received on a stable receiver designed for the job. 
Cheap sets have a poor performance at the inter- 
mediate frequency (i.f.) in their ability to reject un- 
wanted stations close in frequency to the wanted 
signal (adjacent channel selectivity) or to discriminate 
against stations that are operating at twice the i.f. 
away from the wanted station (image rejection). The 
latter effect relates to the r.f, tuned circuits, or lack 
of them, and results in many stations being found at 
two positions on the dial, particularly the more power- 
ful ones. This may create an impression of great 
sensitivity but is, in fact, the opposite of what is 
required! 

Some people believe in solving the image rejection 
problem by using double or even triple conversion 
techniques, but I have always used single conversion 
with a high i.f. (5-5 or 9MHz) using a crystal or 
mechanical i.f. filter to obtain the necessary adjacent 
channel selectivity. This system obviates the need for 
additional oscillators which can only add to the prob- 
lem of spurious responses. For a very rough check on 
selectivity see if you can properly separate two fairly 
powerful stations located about 5kHz apart. Short 
wave broadcast stations are probably the best for 
this test. 

Sensitivity is a feature which is almost impossible 
to check without a lot of test equipment although 
an experienced operator can express a fairly accurate 
opinion based on the "feel" of the set. However, if the 
set is a recognised communications receiver then its 
sensitivity ought to be adequate but if it is not then, 
hopefully, it may be a matter of re-alignment or 
possibly a new valve or transistor. 

In addition to the main tuning dial there may be a 
bandspread dial of some kind, which greatly facili- 
tates the tuning in of signals on a congested band. 
This dial may be marked in frequency for the princi- 
pal amateur and broadcast bands. Watch out for 
excessive "backlash" on the dials, where a station 
comes in at slightly differing points on the dial 
depending upon whether the station is approached in 
an anti-clockwise or clockwise direction. 

Next, tune into a station on any range and then 
operate the range switch from one end to the other 
then back to the original range. The station selected 
should still be there, in tune. Check with a station 
on each range. Any slight problems here can usually 
be solved with a switch contact aerosol spray. Don't 
worry too much if no noise limiter is fitted. Personally, 
I have never used one, on the theory that if the 
external noise is that bad then it's not worth listening! 
An "S" meter, too, is a much over-rated part of a 
communications receiver. It shows the relative levels 
of signals on your receiver, at your location and with 
your aerial and seldom bears any relationship to the 
same signals received elsewhere. The meter is desir- 
able but not essential. 

The average communications receiver covers about 
3 to 30MHz (100 to 10m) and it will have several 
switched ranges which overlap to provide continuous 
coverage. The dedicated amateur bands enthusiast 
may prefer an "amateur bands only" set, although 
these are not so common, but the newcomer to short 
wave listening would be well advised to buy a general 
coverage receiver. Radio amateurs, by their very 
nature, will sometimes "modify" a receiver to 
improve its performance but a lot depends on how 
well the mod has been carried out as to whether one 
buys or rejects such a set. A disfigured front panel 
with several extra controls, generally unmarked, may 
mean that a lot of mods have been carried out and 
any resemblance between the old and new circuits 
will be quite accidental! Incidentally, always try and 
get a manual for the receiver from the seller, although 
manuals for the more popular sets are available from 
firms and individuals. Generally, the more mods in a 
set, the cheaper it should be! If cash is a bit short 
then such a set can still be a good bargain but it is 
not recommended if one is a complete newcomer to 
the hobby. 

Don't rely absolutely upon the frequency calibra- 
tion of the set's dial especially if the set is second- 
hand. It is surprising how many SWLs reckon that 
because a station comes in at. sav. 5065kHz on the 
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J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN21JF Tel: 20787 

VARIABLE CAPACITORS Direct Drive. 5pl @ 75p
b 

101'1 @ 751'. 151'1 @ 75", 
:g:~(ro~!~ogcris~N:r' ~~t~,~~~sgg:{ ~006t:~ pI @ 551',180+1801'1 @ 

CERAMIC TRIMMERS 2 ·S To 61'1. 0 To 8pl. 3 To 101'1 • • 7 To lOpl. 0 To 30pl. 
All a t lOp each. Sub-Miniature 3 To 8pf at lOp each. 
COMPRESSION TRIMMERS 101'1. 30pl, SOpl. SOOpl. 10001'1. All at lOp e.ch. 
DAU SEMI.AIRSPACED TRIMMERS 1 To 9pl @ lOp, S To 38pl @ lOp, 
6 To 451'1 @ 101',8 To IlSpl @ 111',8 To 1401'1 @ ISp. 
MINIATURE BUTTERFLY PRE·SET VARIABLES Spindles e.sily ex· 
tend~d . 15 x 151'1 @ SOp, 38 x 38pl @ 601', 38 x 38pl. Wide Spaced @65p. 
SO AC 118 TRANSISTORS Branded But Untested @ 571'. 
MINIATURE MYLAR CAPACITORS ' Iul SOv.w. @ lap doz. 
SUB.M INIATURE TANTALUM CAPACITORS 4 ·7uIIOv.w. S lor 151'. 
10 AMP S.C.R'. (THYRISTORS) 100 PIV @ 151', 400 PIV @ SOp, 800 PIV @ 
601'. 

IoB:S~2>SR~~~·~·~~i-~'L.tu~dBt~hDd~~j.~6c!rT~.rS lor ~ISO. 
~OO8'lE~~~<tR~~, Ai~:,;~~s~i~~e~a~:ra~5r.'.6S . each. 
X BAND DETECTOR DIODES like SIM 1 @ 15p •• ch. 
MULTI METER I.C. LDI30 @ £6, LOl31 @ £6·30 with data . 

~';;~~~~~,~t:~l ~~~~~~,\m~~c;~5ro~£r·.'Ch. 
PHONO SOCKETS Sin,le @ 51', Dual @ lOp, Triple @ 15p, Quad @ lOp. 

~';.~;!; ~r:r L~~~~~~~.fsK~~;~":~·t~.Sb~:I@ 1:;.cke .. in a Row @ I5p. 
SOOyd. 01 PVC CABLE 15 Strand ·004 lor £3. 
AUDIBLE ALARM SYSTEM made for car seat bolts with transistors and I.C. 
No. information available @ 75p. 
UNMARKED GOOD 400mW ZENERS 3 ·6v. 6 ·8v. IOv. Ilv. 12v, Ilv, 16v. 
24v. 27v. lOv. 33v. 36v, All at 10 lor 401" 
12 ASSORTED BRANDED VHF FETS for LI. 
ELECTRET MICROPHONE INSERT with Fet Pro-Amp @ £1 ' 85. 
CRYSTA.L FILTERS 10 ·7 MHz B.W. :i: 7 ' 5 KHz @ Beach. 
COIL FORMERS 3/ 16" Dia. with core at 5p each 6 for lSp. 
10A$SORTED MULTI TURN TRIM POTS lor 6Op. 
50 BC 107 ..... 9 ASSORTED TRANSISTORS Untested @ 571'. 
MAINS TRANSFORMER 240 VAC Input, Output 24 volt Tapped at 14 volt 

~o'AsS@01:T~DClfpJ~li CRYSTALS Betw.en 5100 KHz to 7900 KHz lor 
" ' 10. 
10 ASSORTED FT 141A 96th HARMONIC CRYSTALS 71 MHz to 96 MHz 
lor £1 10. n MHx I.F. TRANSFORMERS!" Square at 151' e. ch. 
BSX10 NPN TRANSISTORS 151' each. 410r SOp. 
60 ASSOItTED WIRE WOUND RESISTORS I To 10 Watt lor 57p. 
SO ASSORTED VARI.CAP DIODES Untested @ 571'. 
VHF POWER TRANSISTORS BLY91A @ £1 '60, BLY 6lA @ £3 · SO. 
1000pf 500v.w. NUT FIXING FEED THRU'. at 151' e.ch. 
Plea.e add lOp (or post and packi"c on U.K. orders under £'2. Unless otherwise 
Itated. Over.eas orders at cost. 

Practical Wireless, May 1978 

AMATEUR 
RADIO 

EXHIBITION 
ALEXANDRA PALACE, 

LONDON N22 
5th and 6th MA V 1978 

10 a.m.-6 p.m. 

ATTRACTIONS WILL INCLUDE.: 

FOR THE NEWCOMER 
'What's it all about'? 
A continuous Lecture - Film Show 
Question time 
Demonstration Stations 
Talk-in on 2 metre F.M., and 3710 Mhz S.S.B. 
Home built 80 metre S.S.B., station 

FOR THE ENTHUSIAST 
Demonstration stands manned by Radio Amateurs 
who lead In their fields 
Microwave 
Radio Teletype 
Home Built equipment 

FOR THE CONSTRUCTOR 

Amateur Television 
Slow Scan Television 

New and surplus components, Solid state devices, 
printed circuit boards, cables, R.T.T.Y., machines and 
sundries, V.D.U., kits, etc. 

TRADE SHOW 
A wide variety of commercial receivers, transceivers, 
test equipment, aerials, masts and ancllllary Items 
by leading manufacturers 

CATERING 
Bars and buffets open during exhibition hours 
'Real Ale' on sale 

ADMISSION SOp 
accompanied children under 12 years free 
Club secretaries. Advance booking. 10 tickets £4'00 

Dinner. Friday 5th, 7.30 p.m. Tickets £5,50 

Tickets and further Information available from 
Exhibition Organiser, Les Hawkyard 
G5HD, at R.S.G.B., headquarters 

Radio Society of Great Britain 
35 DOUGHTY STREET, LONDON, WCIN lAE 
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AMATEUR 

CHANNEL 

IT- looel £30!5 

TYPEB3BANKUNIT 
(Less Lamps^ 

VKLUptfc tMAffZEC T 

^*WS 'V/Vf .Vv-J/T , 

ac. £7'991|S £7-99 Fining^-| F.ttiog _^e,_ 

'« *«tt »6t I«*« rE=- REp.YELLOW.GREEN 3 limn 
CLEAft £1S%p^Qpt «I a.a 9f E.S. frttmi 

•iMamw.TOPWB 

AUBEN ENGINEERING CO LTD., 
DEPT. PW THE CRESCENT WORSTHORNE, 
BURNLEY LANCS Tel Burnley20940 

RADIO 

EXHIBITION 

ALEXANDRA PALACE, 

LONDON N22 

5th and 6th MAY 1978 

10 a.m.—6 p.m. 

ATTRACTIONS WILL INCLUDE: 

FOR THE NEWCOMER 
'What's it all about'? 
A conlfnuous Lecture — Film Show 
Question time 
Demonstration Stations 
Talk-In on 2 metre F.M., and 3710 Mhz S.S.B. 
Home built 80 metre S.S.B., station 

FOR THE ENTHUSIAST 
Demonstration stands manned by Radio Amateurs 
who lead In their fields 
Microwave Amateur Television 
Radio Teletype Slow Scan Television 
Home Built equipment 

FOR THE CONSTRUCTOR 
New and surplus components, Solid state devices, 
printed circuit boards, cables, R.T.T.Y., machines and 
sundries, V.D.U., Kits, etc. 

TRADE SHOW 
A wide variety of commercial receivers, transceivers, 
test equipment, aerials, masts and ancilllary Items 
by leading manufacturers 

CATERING 
Bars and buffets open during exhibition hours 
'Real Ale' on sale 

ADMISSION 50p 
accompanied children under 12 years free 
Club secretaries. Advance booking. 10 tickets £4-00 

Dinner. Friday 5th, 7.30 p.m. Tickets £5 '50 

Tickets and further Information available from 
Exhibition Organiser, Les Hawkyard 
G5HD, at R.S.G.B., headquarters 

Radio Society of Great Britain 
35 DOUGHTY STREET. LONDON. WCIN IAE 

J. BIRKETT 

Radio Component Suppliers 
23 The Strait, Lincoln LN2 t JF Tel: »T97 

VARIABLE CAPACITORS Direct Drive. 5j>r 75p, I0pf @ 75p. ISpf @ 75p. 30pf{® 85p, 50pT ^ 65p. 125+I25pf @ S5p. (00 +20()pf ® 55p. (BO + iaOpf ^ fiOp, 200+200+2S4-25pf ® JSp. SOO+SOOpf ® (tip. 
CERAMIC TRIMMERS 2-5 Td Cpf. 0 To Bp-f. 3 To lOpf, 4 7 To 2Cpt. OTo SOpf. AH at lOp each, Sub-Miniature 3 To 0pf *c lOp each. 
COMPRESSION TRIMMERS lOpf. atJpf, 50pf, SOOpF. IDOOpf, All mt (Op etch. 
DAU SEMI-AIRSPACED TRIMMERS 2 To 9pf ® lOp. 5 To 3apf @ lOp. & To 45pf @ I0p, STa 125pf @ IZp, 6 To MOpf ($ I5p. 
MINIATURE BUTTERFLY PRE-SET VARIABLES Spintflei easily ex- tended. 25 x25pf @ Mp, 30 x SBpf 68p. 38 x SBpf, Wide Spaced Q 65p. 
M AC 120 TRANSISTORS Branded But Untettpd @ 57p. MINIATURE MYLAR CAPACITORS -lu<50v.w. ig 2Bp dox. 
SUB-HlNJATURE TANTALUM CAPACITORS 4-7uF |Ov.w. 5 for 2Sp. 16 AMP S.C.R'a (THVRlsTORS) 100 PIV 25p. 400 PlV 61 Mp. 800 P1V @ 60p. TBA I10S FH I.F. I.C. Unteited with data at 6 for Mp. 50 ASSORTED TANTALUM BEAD CAPACITORS for El -SO. 
200 RESISTORS I. i watt Aborted for 75p. X BAN D GUNN DIODES with data at £l -65 •each. X BAN O DETECTOR DlO DCS like SIM 2 ® Mp each. 
HULTI METER I.C. LDHO @ £6. UDI3I @ £6 30 with date. RCA VERSION OF BFYM (2N 2S57) ac iSp ««h- 2 GH* STRIPL1NE NPN TRANSISTOR for £| each. 
PHONO SOCKETS Smgla @ 5p. Dual « lOp, Tnpla @ ISp, Quad © 30p. 
FLAT 2 PIN MAINS SOCKETS in Hi-Fi Syicems. 2 Sockets in a Row @ ISp- 1 PIN DIN L.S. SOCKETS Single @ lOp. Dual @ ISp. 500ydi of PVC CABLE 25 Strand '004 for £3. 
AUDIBLE ALARM SYSTEM made for car »eat belt* with tranti«ori and l.C. No. Informacion available @ 75p. 
UNMARKED GOOD 400mW ZENERS S-fcv. 6 8v, lOv. I Iv, llv. Ilv, 16V. 24V. 27V. 30v, 33vt 36v, All et 10 for 40P, 
12 ASSORTED BRANDED VHF FETS for £1. ELECTR6T MICROPHONE INSERT with Fef Pre-Amo ^ tl 65. 
CRYSTAL FILTERS 10-7 MHr B,W. ± 7 S KH* (Si £5 each. COIL FORMERS 3/1S" O.a. with core at 5p each 6 for 25p. 
10 ASSORTED M U LTI TURN TRIM POTS for 60p. 50 BC 107.8-9 ASSORTED TRANSISTORS Untened © 57p. 
MAINS TRANSFORMER 240 VAC Input, Output 24 volt Tapped at 14 vok I amp @ £1 -25 f25p P&P). 30 ASSORTED I OXA| CRYSTALS Between 5100 KHr to 7900 KHt for £1 10. 20 ASSORTED FTa4IA»6th HARMONIC CRYSTALS 71 MHz to 96 MH* for £1 10. 72 MH* I.F. TRANSFORMERS i* Square at ISp each. BSX20 NPN TRANSISTORS ISp each. 4 for 50p. 
60 ASSORTED WIRE WOUND RESISTORS 1 To 10 Wa« for 57p. 50 ASSORTED VARI-CAP DIODES Untested © 57p. 
VHF ROWER TRANSISTORS BLY9IA 0 £l ■«, BLY 62A @ £3 M. JOOOpfSOOv.w. NUT FIXING FEEDTHRU'a at ISp each. 
Pieace add 20p for pojt and packing en U.K. order* under Cl. Unle« otherwiie itated. Oveneaa order* at con. 
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dial then that is the frequency 'Of the statiDn. N'Ot sa! 
It c'Ould quite easily be 50 'Or 100kHz 'Out; even mare 
'On the higher frequency ranges, especially if the set 
has been subjected t'O knacks or vibrations such as 
those encountered in a car jDurney. Same 'Of the 
better class sets have a crystal calibrator incorporated 
which pr'Ovides very accurate signals every 1MHz, 
sometimes divided down to 100kHz or even 10kHz 
steps. Then any dial err'Ors can be corrected by re­
alignment or simply by allowing for errors when 
reading the receiver dial. 

The cost of a separate crystal calibrator is not 
excessive, alternatively one can be built up fr'Om 
scratch. It must, however, be c'Onsidered as an essen­
tial piece 'Of equipment that 'Ought to be 'Obtained at 
the same time as the receiver. 

Having acquired a short-wave receiver it is worth­
while to look at its circuit diagram to see what you've 
got, how it works and what controls are fitted. The 
results achieved will largely depend upon how well 
the controls are handled. Some listeners seem to think 
that everything should be turned up and that the 
greater the output "noise", the better! 

The very opposite applies, in fact, if 'One wants t'O 
be able to copy the real DX. Whatever we do to the 
original signal it is certain that we are g'Oing to spoil 
the signal-to--noise ratio by using amplification. 
Excluding the mixer stages over which we normally 
have no control, the three stages that introduce noise 
are the r.f., Lf. and audio stages. Since each stage 
has a different function it is imperative that each 
have its own gain control. Unfortunately, most 
oontrols marked "RF Gain" c'Ontrol r.f. and i.f. gain 
simultaneously! If you don't mind m'Odifying your 
set fit a separate gain c'Ontrol, even if one is 'On the 
end of a bit 'Of screened wire. 

Myoid hobby-horse now rears its head again. Use 
headph'Ones! Preferably high impedance 'Ones con­
nected tD the 'Output 'Of the first 'Or sec'Ond audio stage 
via a capacit'Or 'Of about O·l,uF. Av'Oid the low imped­
ance hi-fi stere'O jabs as they are far too goad, repro­
ducing all the hum and rubbish 'On the supply lines. 
Now to the controls. Short the aerial to earth and 
turn all gain c'Ontr'Ols to zer'O. Turn up the audiD gain 
until the background hiss can just be heard, then 
back it 'Off slightly. DO' the same in turn to the iJ. and 
then the rJ. gain contr'Ols. Remove tbe short on the 
a'erial and enj-oy the 'hush' as signals rather that 
noise appear. Use the r .f. gain to control volume 
unless very strong signals are present when it should 
be backed 'Off to reduce tbe risk 'Of cross-modulation. 

The Month's Reports 
An appeal this m'Onth fr'Om Jim Walker 'Of 12 Ansley 

Way, St. Ives, Hunts, Cambs PE17 5DA, who would 
like to hear from any readers in his area. Jim is with 
the USAF at Alconbury and very ke,en to get on the 
air. Pete C'Ockerell writes from Leigh-on-Sea, Essex, 
with a shDrt log after noticing the paucity of lags 
in the March column. Good to hear from you Pete 
and trust that you will oontribute regularly now. 
Pete began 'On the amateur bands in 1975 with a 
tw'O-transisto,r reg-en 'On the Top band, by accident. 
The pr'Oject was supposed to be far the medium wave 
band but somehow it got peaked up 'On the 160m 
band! Latest pr'Oject is the 20m direct conversi'On 
set frDm the January PW with a 60ft wire, plus an 
a.t.u. and an F.G. Rayer 40673 r.f. amplifier. 
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I thought that 'Our regular writer Bernard Hughes 
was a rather reticent cha'racter until he wr'Ote t'O me 
with details 'Of all his achievements as a listener. 
Bernard sh'Ould really have been 'On the air a long 
time ago but being an essentially practicaJ fellow 
doesn't seem tD be able to put it all down 'On paper 
when it comes tD the RAE. Let's hope that Bernard 
will suoceed when the multiple-choice exam paper 
is introduced. He has 115 awards with 300 countries 
oonfirmed on 20m alone, with an all-time total 'Of 325. 
At least you w'On't have any tr'Ouble hearing the DX 
when you d'O get your ticket OM! 

The PW 20m set was also chosen by Brian Smith 
'Of Barry in Glam'Organ to pull in the DX and, weather 
permitting, a dipole aerial is 'On its way up. For 80m 
Brian has stuck to his straight receiver. He finds the 
theory side of the hobby a bit difficult but intends t'O 
persevere and get the RAE in due oourse. 

"NEWS" from the Wessex AR Group is really same­
thing now. Six pages of packed inf'Ormati'On far the 
112 members of this g'O-ahead club. Peter Preston, 
an ex-VK9, of the PW staff at P'Oole is n'Ow a member 
and has been ca-opted on to' the oommittee. Usual 
venue, Dolphin Hotel, H'Oldenhurst Road, Bourne­
mouth, at 1930 for 2000 start, Fridays. 

Tarn Hillier, of 23 Palace Avenue, Paignton, S. 
Dev'On, would probably take up amateur radio quite 
seriously if he c'Ould get hold of a manual for a 
rather andent naval B40 receiver that he has 
acquired. If anyone can help please drop a line direct 
t'O Tom. More inf'O on the activities 'Of the Blackwood 
& District ARS (GW6GW) that meets every Friday at 
the Oakdale Community C'Ollege, near Blackwood, 
Gwent, at 1930. On 14 April a film sh'Ow 'On 'Communi­
cations in Air Traffic Control', f'Ollowed by a 'Natter 
night' on the 21st and ,another film 'On April 28th on 
the construction and operation of the space/earth 
tracking station on Ascension Island, entitled 'Apollo 
in Ascension'. Details fr'Om Steve C'Ole GW4BLE (n'Ot 
GLE as in March PW!) at 10 Llanthewy Road, New­
part, Gwent. 

A brief note 'On the W AB U . bands contest on 
Sunday, 7 May (ph'One), and Sunday, June 18th (c.w.), 
on 1 · 8, 3 · 5 and 7MHz from 0900 t'O' 2100 GMT. Full 
rules etc. fr'Om C'Ontest Manager G3'YWX, 13 Gannet 
Close, Haverhill, Suffolk CB9 OTL, far an s.a.e. or 
'One IRC. An interesting first report fr'Om Peter Ram­
sey (Stevenston, Ayrshire) who sports an FRDX400 
plus an AR88 fed from four aerials ranging from 
dipoles to' inverted Vee's. Pete does. mast 'Of his 
listening at night t'O avoid the TV QRM! Glad t'O have 
a l'Og from RTI'Y king Dave Peck BRS37621 'Of Cam­
bridge. Thought y'Ou must have got your RAE or 
something OM! Dave enclosed a c'Ouple of feet of 
c'Opy from his printer which almost induced me to 
take up the made! 

Log extracts 
B. Smith:- 80m 3A2GX KP4CBH TF3TF V01KG 

20m CT4YG VK6PM VK6DV (all s.s.b.) 
P. Cockerell:- 20m EL2T OY6J TU2EZ VP2SZ 

VP8JE YBOADI 3V8BZ 6W8MW (all s.s.b.) 
P. Rarnsey:-l60m K2AF W9CF 80m EP2TY ZFlMA 

ZS4PB 5H3KJ 40rn HI8TMR LU50I 20m KC4AAD 
KH60R YB2SV 9N1NM lOm W5QAW WAOBOE (all 
s.s.b.) 

D. Peck:- 80rn DM4JM OZlBPU PAOGAY/SM6 
20m EA8IY HA5KKC HV3SJ JAIDI OH6IK OD5AQ 
SMOETZ VE2NL VK2SC YV5GU YBOACB 4X4QG 
9M2CR (all RTrY) 
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dial then that is the frequency of the station. Not so! 
It could quite easily be 50 or 100kHz out; even more 
on the higher frequency ranges, especially if the set 
has been subjected to knocks or vibrations such as 
those encountered in a car journey. Some of the 
better class sets have a crystal calibrator incorporated 
which provides very accurate signals every 1MHz, 
sometimes divided down to 100kHz or even 10kHz 
steps. Then any dial errors can be corrected by re- 
alignment or simply by allowing for errors when 
reading the receiver dial. 

The cost of a separate crystal calibrator is not 
excessive, alternatively one can be built up from 
scratch. It must, however, be considered as an essen- 
tial piece of equipment that ought to be obtained at 
the same time as the receiver. 

Having acquired a short-wave receiver it is worth- 
while to look at its circuit diagram to see what you've 
got, how it works and what controls are fitted. The 
results achieved will largely depend upon how well 
the controls are handled. Some listeners seem to think 
that everything should be turned up and that the 
greater the output "noise", the better! 

The very opposite applies, in fact, if one wants to 
be able to copy the real DX, Whatever we do to the 
original signal it is certain that we are going to spoil 
the signal-to-noise ratio by using amplification, 
Excluding the mixer stages over which we normally 
have no control, the three stages that introduce noise 
are the r.f., i.f. and audio stages. Since each stage 
has a different function it is imperative that each 
have its own gain control. Unfortunately, most 
controls marked "KF Gain" control r.f, and i.f. gain 
simultaneously! If you don't mind modifying your 
set fit a separate gain control, even if one is on the 
end of a bit of screened wire. 

My old hobby-horse now rears its head again. Use 
headphones! Preferably high impedance ones con- 
nected to the output of the first or second audio stage 
via a capacitor of about 0 ■ I^F. Avoid the low imped- 
ance hi-fi stereo jobs as they are far too good, repro- 
ducing all the hum and rubbish on the supply lines. 
Now to the controls. Short the aerial to earth and 
turn all gain controls to zero. Turn up the audio gain 
until the background hiss can just be heard, then 
back it off slightly. Do the same in turn to the i.f. and 
then the r.f. gain controls. Remove the short on the 
aerial and enjoy the 'hush' as signals rather that 
noise appear. Use the r.f. gain to control volume 
unless very strong signals are present when it should 
be backed off to reduce the risk of cross-modulation. 

The Month's Reports 
An appeal this month from Jim Walker of 12 Ansley 

Way, St. Ives, Hunts, Cambs PE17 5DA, who would 
like to hear from any readers in. his area. Jim is with 
the USAF at Alconbury and very keen to get on the 
air. Pete Cockerell writes from Leigh-on-Sea, Essex, 
with a short log after noticing the paucity of logs 
in the March column. Good to hear from you Pete 
and trust that you will contribute regularly now. 
Pete began on the amateur bands in 1975 with a 
two-transistor regen on the Top band, by accident. 
The project was supposed to be for the medium wave 
band but somehow it got peaked up on the 160m 
band! Latest project is the 20m direct conversion 
set from the January PW with a 60ft wire, plus an 
a.t.u. and an F.G. Rayer 40673 r.f. amplifier. 
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I thought that our regular writer Bernard Hughes 
was a rather reticent character until he wrote to me 
with details of all his achievements as a listener. 
Bernard should really have been on the air a long 
time ago but being an essentially practical fellow 
doesn't seem to be able to put it all down on paper 
when it comes to the RAE. Let's hope that Bernard 
will succeed when the multiple-choice exam paper 
is introduced. He has 115 awards with 300 countries 
confirmed on 20m alone, with an all-time total of 325. 
At least you won't have any trouble hearing the DX 
when you do get your ticket OM! 

The PW 20m set was also chosen by Brian Smith 
of Barry in Glamorgan to pull in the DX and, weather 
permitting, a dipole aerial is on its way up. For 80ra 
Brian has stuck to his straight receiver. He finds the 
theory side of the hobby a bit difficult but intends to 
persevere and get the RAE in due course. 

"NEWS" from the Wessex AR Group is really some- 
thing now. Six pages of packed information for the 
112 members of this go-ahead club. Peter Preston, 
an ex-VK9, of the PW staff at Poole is now a member 
and has been co-opted on to the committee. Usual 
venue, Dolphin Hotel, Holdenhurst Road, Bourne- 
mouth, at 1930 for 2000 start, Fridays. 

Tom Hilller, of 23 Palace Avenue, Paignton, S. 
Devon, would probably take up amateur radio quite 
seriously if he could get hold of a manual for a 
rather ancient naval B40 receiver that he has 
acquired. If anyone can help please drop a line direct 
to Tom. More info on the activities of the Blackwood 
& District ARS (GW6GW) that meets every Friday at 
the Oakdale Community College, near Blackwood, 
Gwent, at 1930. On 14 April a film show on 'Communi- 
cations in Air Traffic Control', followed by a 'Natter 
night' on the 21st and another film on April 28th on 
the construction and operation of the space/earth 
tracking station on Ascension Island, entitled 'Apollo 
in Ascension'. Details from Steve Cole GW4BLE (not 
GLE as in March PW!) at 10 Llanthewy Road, New- 
port, Gwent. 

A brief note on the WAB I.f. bands contest on 
Sunday, 7 May (phone), and Sunday, June 18th (c.w.), 
on 1-8, 3-5 and 7MHz from 0900 to 2100 GMT. Full 
rules etc. from Contest Manager G3TWX, 13 Gannet 
Close, Haverhill, Suffolk CB9 0TL, for an s.a.e. or 
one IRC. An interesting first report from Peter Ram- 
sey (Stevenston, Ayrshire) who sports an FRDX400 
plus an AR88 fed from four aerials ranging from 
dipoles to inverted Vee's. Pete does most of his 
listening at night to avoid the TV QRM! Glad to have 
a log from RTTY king Dave Peck BRS37821 of Cam- 
bridge. Thought you must have got your RAE or 
something OM! Dave enclosed a couple of feet of 
copy from his printer which almost induced me to 
take up the mode! 

Log extracts 
B. Smith:— 80m 3A2GX KP4CBH TF3TF V01KG 

20m CT4YG VK6PM VK6DV (all s.s.b.) 
P. Cockerell;— 20m EL2T OY6J TU2EZ VP2SZ 

VP8JE YB0ADI 3V8BZ 6W8MW (all s.s.b.) 
P. Ramsey:—160m K2AF W9CF 80m EP2TY ZFIMA 

ZS4PB 5H3KJ 40m H18TMR LU50I 20m KC4AAD 
KH60K YB2SV 9N1NM 10m. W5QAW WAOBOE (all 
s.s.b.) 

D. Peck:— 80m DM4JM OZ1BPU PA0GAY/SM6 
20m EA8IY HA5KKC HV3SJ JA1DI OH6IK OD5AQ 
SM0ETZ VE2NL VK2SC YV5GU YB0ACB 4X4QG 
9M2CR (all RTTY) 

Practical Wireless, May 1978 

www.americanradiohistory.com



ETCH RESIST TRANSFER· 
KIT SIZE 1 : 1 
Complete kit 13 sheets 6 in x 04t in £1·50 with all 
symbols for direct application to P.C. Board. 
IndIvidual sheets l$p each. (I) Mixed symbols 
(2) Lines 0 ' 05·(3) Pads (01-) Fish plates and connec­
t on (5) 04 I.ad and l lead and pads (6) Oils 
(7) Bends 90" and 130· (8) 8-10-12 T.O.S . Clns 
(9) Ed,e connectors 0 · 15 (10) Ed,e connectors 0·1 
(11) Lines 0'02 (12) Bends 0 ·02 (13) Quad in line. 

CIRCUIT LAYOUT TRANS· 
FERS SIZE 2 : 1 
One sheet 12 lA X 9 in ,ivln, all transfers as in 
etch resist from No. l to No. 10 inclusive makes 
circuit layout easy. Black only. Price £1 . 

Also lines and bends . Pr ice £1 . 

FRONT AND REAR PANEL 
TRANSFER SIGNS 
All standord symbols and wordin, . Over 2SO 
symbols. si,OS and words. Also available in reverse 
for perspex etC. Choice of colours red, blue. black 
or white. Size of sheet 12 in X 9 in. Price £1. 

GRAPHIC TRANSFERS WITH 
SPACER ACCESSORIES 
Available also in reverse letterin,. Colours red, 
blue, black or white. Ea.ch sheet 12 in X 9 in con­
tains capitals, lower case and numerals. 
iin kit or !-in £1 complete. State size required. 

ALL ORDERS DISPATCHED PROMPTLY. 
ALL POST AND VAT PAID. 
Ex. U.K. add SOp for air mail . Shop and trade 
enquiries' welc.ome. 

E. R. NICHOLLS 
P.C.B. Tranafara Dapt., PW, 

46 Lowflald Road, Stockport, Ch ... 
061....02179 

H.A.C. SHORT·WAVE 
KITS 

WORLD·WIDE RECEPTION 

4H.A.C.' wen known by amateur constructors 
for its Short Wave receivers. now offers a 
complete range of kits: and accessories to suit 
the novice and the expen. 
£9 .00 Inclusive-the ever popular and easy to 
construc t DX receiver Mark W : containing 
all genuine short wave components. drilled 
chassis. valve. accessories and full instructions. 
NEW T Twin traD8lstor receiver. selective. 
sensitive and with fantastic recePtion. yet 
needing only a single PP3 battery. Special 
introductory offer at £9 ·70 inclusive-<:arl only 
be bcld at this price wbile stocks last. 
Lastly the K and K pins (illustrated above) for 
the more advanced constructor. This receiver 
has recently been re-designed for even belter 
recePtion. All orders despatcbcd within 7 days. 
Send catalollUe now for free descriPtive 
catalollUC of kit8 and accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT·WAVE PRODUm 
P ,O. Box No. 16, 10 Windmill Lana 
Law ... Road, E .. t Grin.taad, Wast 

Suuax RHltlSZ 

Practical Wireless, May 1978 

LYNX ELECTRONICS (LONDON) LTD 
RETURN 

POST 
SERVICE 

92 BROAD STREET, CHESHAM, BUCKS Tel. (02405) 75154 
P. and P. 30p - O.e,.e •• 90p - Malchlng 20p per pal,. ACCESS WELCOME 

Prices correct 
VAT 8% except for items· which are 121% - No VAT Over.eaa. 

as at 31st July '77 

HOME MICRO COMPUTER SUPER SAVERS 
MM5314 3 ·25 TIL209 0 ·10 

NASGON ONE MM5316 3·85 FCS8000 } 
MC1310P 0 ·95 3i D igit DIsp. 2 ·95 

,£191"50 PLUS VAT SG309K 0 ·95 FCS 8024 } 
4 Digit Disp. 3·SO 

THYRISTOR~ 
PIV lA 3A 3A 4A eA 8A lOA 18A IMPORTANT NOTICE 

(T05) (ST- (C (TO (TO (TO (TO (TO All schools. colleges. universIties and 
UO) lOO) 220) 220) 220) 220) 220) amateur rad iO and electronic c l ubs may 

200 0·35 O·SO 0·45 040 0·58 0·110 0·88 1·14 deduct 10% off pre-V A T prices. Offer valid 

400 0' 40 0·110 O·SO 0·45 0' 87 0·88 0·811 1·40 1111 3101 O.lober. 

IlOO 0 ·05 0·85 0·70 HMI 1·10 1·28 1·110 
BTtOO £1 ·", BTt07 £1 ·110, BTIOS £1 ... BTtOO £I ·ot, BTI18 £1 ot, Diode. conld 
2N3525 £0 . SO. BYX38-900 

0 ·11 
BYX38-12oo 

0 ·21 
TRIACS-Pla.llc TO·22O Package Isol.led Tab BYX38..l00 

4A e ·5A a ·5A lOA 15A O·SO 

(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
BYX3a·600 

0·55 
looV 0 ' 110 0' 110 0·70 0·70 0 ·78 0' 78 0·83 0 '83 1·01 1 ·01 BYX38·9oo 
200V 064 0' 64 0 ·75 075 0 87 0·87 0' 07 0 01 1·17 1 ' 17 .... 
400V 0·77 0 ·78 0 ·110 0·83 0·07 1 ' 01 1·13 1 10 1·70 I 74 BXY38-1200 

0·15 
600V 096 0·99 I 01 1 ·10 1·21 HIe 1·42 I ·SO 2·11 2 ·17 BZXeISerl •• 
N.S .-(a) without Internal disc. (b) with Internal dlec. 0·21 

BZX83 Se,I.' 

TTU ... 7482 ' ·75 380 0 · .. • Reaul_to,. 728 I ·" 16 Ptn .15 0 '11 

S.rt •• 7488 0·31 381 I · .. • 723 O·U 747 I · .. 24 Pin O' U SZY88 S,rlaa 

7489 Z·02 3900 0 ·70· 753 1 ·58 7SO 1·10 40 Pin 0· .. 0·11 
7400 0 ' 11 OA5 0 ' 50· 
7401 011 7490AN 04' 709 o 35 753 I ' 58 L.E.D. OAIO 0'40 

741 O·H 7805 1 ·58 Dlod •• 
7402 0 ·11 7491 AN O·IS 748 a ·35 7812 ISO ·2 Rod 0·13 OA85 0·12 
7403 t ·1I 7492 . ·57 7815 I ·SI ·2 Green , ,2' BAI45 0 ,14- OA90 0· .. 
7404 .11 NE55~ OU 7818 ISI ·2 Cle., , ·11 BA148 O·tS- OA91 .... 

74113 0 ·45 NE565 Z·tIO· 0 ' 13 
740S 0·11 309K 0 ·15 BAI55 OA2OO 0' 01 

741!4 O·IS NE568 1 ·58' Clock Chips BAI58 0'12 740S 0·11 7495 0·17 NE567 
LM34Q.5 \ ·35 MM5314 3·25 BAI57 0'22 IN914 .'04· 

2 '00· LM340-12 \ 35 IN4001 0'''-7400 0·11 7498 o IZ CA3045 0 '15· MM5318 3 ·15 BAI58 0 ·22 
7410 011 74100 \ 07 

LM34Q.15 \ ·35 AAY-5-1224A BAI59 o 25 IN4002 "ts-
CA304e "10· lM340-18 1·35 IN4003 0 · .. • 7412 025 74107 • 35 CA3130 .... 3·25 BY206 1 ·15 

7413 •••• 74121 0·34 D •• play. AAY·5-4oo70 BY207 0 ,21- IN4004 0 ,01· 

7414 0·12 74122 , ·47 MCI304P 0·.5' Claoan , . ., BYX36-3oo IN4oo5 0·01· 
MCI307P o IS' 704 0·" IC Socket. o IZ IN4008 ',H· 7417 0 ' 43 74123 01S MC1310P I · .. • 707 0·" 8 Pin 0·13 BYX38-600 IN4oo7 0· .. • 7420 Oil 74141 0 ·71 

7425 1 ·31 74145 ... MCI351P 1 20' 727 I ' ts 14 Pin 0·" 0 ·15 IN4148 0· ... • 

7427 . ·31 74154 I SO MCI352P "75· NPN TO-3 Power Trilnsistors. Fully tested but 
7430 .11 74164 013 MCI353P 075 unmarked. Similar to 2N3055 except : BVCEO = 50+ 
7432 o 2' 74185 0·.3 MC1458P 0·77 

HFE(galn) = 20+at3A, VCE SAT < 1 ·3V at3A. 5pes 
7437 0 .. 74174 1·40 MCI498L O·IZ· 

7441 AN 0 ·78 74175 0·'1 SAS!MIO 225 £1 ' 00, 25 pes £4 ·00,50 pes £7'SO, 100 pes £13'00. 

7442 0·15 741110 101 SAS570 2·U TO-18 NPN Trilnsistors. Medium Voltage, High 
7415 010 74181 2·70 TAA300 1 ·11 Gain unmarked . S imilar to BC107/B/9. 
7447AN 0'11 74191 1 ·31 TAA310A I 31 25 pes £1 ·20, 100 pes £3 . SO. 
7448 011 71102 1 ·20 TAA550 o 45· 
7470 0·31 74193 \ ·35 TAAU1IBI2IU' TO-3 Hardware. Mica Washers, Solder tag, Nuts, 

7472 o ·ze 74194 1 ·20 TAAsel 815 Bolts, 50 sets for asp. 
7473 1'30 74198 \ ... TBA530 1'15· Rectifiers DO-4 Package. lOA 50V O·es. lOA 
7471 0 ' 3Z TBA530Q 1 ·10' 100V O· SO. lOA 200V 060. lOA 400V 0 ' 75. Please 
7475 0'17 Lln •• r I.C.I TBA560 2 " 0· 
7478 031 301 A I 40' TBA570 088 specify Polarity, Stud Cathode or Stud Anode. 
7480 o·ss 307 0 '55· TCA270SQI ·15- Ideal for Power Supplies, Inverters, etc. 

T,anllalor. BCU7 ,·ot· B0132 .... BFX30 0 ·30 OC45 0·12 2N3053 0·20 CMOS 
ACI26 0·15 BCI48 0'" BOtH o 31· BFX645 0·12 OC48 0·20 2N3055 0·5. PLASTIC 

ACI27 0 ' 11 BCI19 0·'" BOI38 031· BFX8 0·25 OC70 030 2N3137 1 ·10 lOOOBE 8'20 
ACI28 0 ·11 BCI57 O'Of- BOl37 0'40· BFX88 0·25 OC71 035 2N3440 O·SI 1001 BE 0 ' 21 
ACI28K 1'25 BCI58 0 -01- BOI38 0 · ... • BFX87 0 ·20 OC72 1·22 2N3442 1 ·20 4002BE o·ze 
AC111 0:12 BC159 "ot· B0139 o SI' BFX88 o·ze OCM 1 40 2N3570 3 · .. 400IIBE lIS 
ACIIIK 0 ·34 BCI60 0·32 BOI44 2' ze BFX8D .... OC139 131 2N3702 0·10' 4oo7BE 020 
AC142 0·11 BCI61 031 BOU7 0'" BFYtI 1 ·10 OCI40 130 2N3703 o 10' 4008BE 0·'3 
ACI42K 0'31 BCIM 0'" 

BOl81 .... BFYI8 050 OC170 0·23 2N3704 o to· 4oo9BE 0·" 
ACt7e 0 ' \1 BCI69 0·12' BOII12 o·n BFY40 050 TIP28A 0 ·14· 2N3705 0 ·10· 401 OBE . ·52 
ACt76K 0·31 BC189C • 14' BOIM '·17 BFY41 .... TIP30A • . ". 2N371M1 • · .. 0· 4011BE . ·20· 
ACI87 0·11 BC182 ' .!I' BOI64 1 ·20 BFYSO 0 ' 21 TIP41A 054 2N3707 • 10' 4012BE .21 
ACI87K . ·31 BCI82l 012' Bom 0·" BFYSI "11 TIP32A .·14 2N37OS 0·0.' 4013BE 0·" 
AC188 0·11 BCI83 0·10' B0233 D·" BFYS2 Oil TIP41A 0·81 2N3700 g ". 1014BE I·to 
ACI88K .32 BCI83l 0 10' B0237 055 BFY53 0·25 TIP42A o 7Z 2N3710 0 ·10· 4015BE ' ·15 
A0119 0·" B0238 0 · .. BFY64 0·35 2N404 .40 2N3711 0·10· 40leBE 0' 114 
AOIII 1 ·35 BCI84 0·11' B0410 0 · .. BFY90 .... 2N890 o·ze 2N3715 1-"10 4017BE I ·" 
AOI82 0·35 BCI64L 0 ·11' BOX32 230 BSX1. gll 2Ne97 0·20 2N3718 I ·to 4018BE H. 
AFIII 0 ·21 BClse .'n- BOYIO I· .. BSX20 , ·n 2N700 0 '15 2N3771 I ' " 4019BE .... 
AFI15 o·ze BCI87 0"14· BSX21 0·21 2NI131 015 2N3772 I · .. 4020BE I 12 

BC207B 0·12· BOYII 2·00 2N377a 210 
AFI18 020 BOY2O 010 BSY5P . ·za 2NI132 0·11 4021 BE 1·03 
AFlt7 0 ' 21 BC212 0'11- BSY53 0·31 2NI302 0·40 2N3810 o·za· 4022BE .. I 

BC212l . ·12· BOY38 0 .. 1 ·10 AFI18 .... BC213 ' ,12· BOYIIO 1 ·71 BSY64 0·13 2NI303 .... 2N4347 4023BE . ·ze 
AF121 ' ·U BSY55 I·n 2N1304 o·as 2N4348 1 ·20 4024BE .... 
AF125 0·25 BC213L .·11· BOyel 1 '15 BSY85 0·30 2NI305 o·as 2N4870 0 ·35' 4025BE o·ze 
AFI2I 0·25 BC214 0'''· BOYe2 115 BSY7e o·ze 2N4871 0·31' I028BE I ·n 

BC214L 0·15· Bons 2·14 2NI300 050 2N4918 ..... 
AFI3. .·31 BOY98 1' 01 BSY78 071 2NI307 158 4027BE 0 ·12 
AF239 0·37 BC237 0 -1'· BSY95A g·1I 2NI308 I ' " 

2N4DI9 8 ·70' 4028BE gM 
Al102 I 'U BC238 ' "11- BFI79 . ·30 BUIOS 1 · .. • 2NI300 .... 2N492O 0 .. • 4029BE In 
ALI03 1 ·3. BC300 .U BFI80 OM BU1OS/02 2N1711 8·U 2N41122 I ·SI· 4030BE '51 
AUI07 3·30· BC30t 0·12 BFI81 0 ·30 t ·H- 2N2102 1·44 2N4923 0 · .. • 4041 BE 0 ·10 
AUI10 t ·75· BC302 0·40 BFI82 030 BUIOS 3 00' 2N2217 '·30 4042BE .·13 
AUI13 t ·lO- BC303 0· .. BFI83 '·38 BUlOO 210' 

BFI64 0·21 BUI28 t .... 2N2380 Oil MEMORIES 4034BE 1 ·00 
BC107 0·12 BCY30 8·55 2N2380A 0·14 4044BE 0 '14 
BC107B .12 BCY31 .55 BFI85 "20 BUI33 I · .. • 2N2483 . ·ze 2102A·0 3 · .. 4048BE 131 
BClOO 0·12 BCY32 D· .. BFIM • I,· BU204 I .. • 2N2484 0 ·11 2112A-4 1 ' 15 4049BE ' ·54 
BCIOSB 0 ·12 BCY33 .55 BFI" 0·12· BU205 , .... 2N_ 0·50 0508 701 4050BE 0·114 
BClOO 0·12 BCY34 0·55 BF197 .·12· BU206 I ·CO· 2N2711 0 ·20 2102 2' 50 400eBE 0·30 
BClOOB 0·12 BCY38 o·so BF221J 0· .. • BU208 2'.· 2N2712 . ·IS 2107 10 10 4070BE 1 ·50 
BClOOC .·IS BCY3e I 15 BF244 o·n· MJ480 0 '" 2N2t04A 0 ·20 2112 158 1071BE o·ze 
BCI17 0·11' BCY40 .75 BF2117 . ·M MJ481 l ·ts 2N2D05 1 ·11 2513 "50 4072BE , ·ze 
BC11' 0' 25 BCY42 031 BF338 "H- MJ490 0 · .. 2N2D05A ":12 21102 Z·51 40SlBE 0·2. 
BCI25 0·11· BCY51 t .. BF337 "31' MJ4DI HI 2N2908 0·11 4082BE O·ZI 
BCI2I 0·20- BCY70 0·11 BF338 "45· MJE340 0· .. • 2N2025 0,14- R •• I.to,.- 4510BE IU 
BC140 0·31 BCY71 0·11 BFW30 1·25 MJU20 O·U 2N29200 0· .. • 4511BE I 58 
BC141 o·ze BCY72 0·11 BFW5' . ·31 MJEI21 055 2N2828R 0 10· 100HM-IOM 4516BE 1·35 
BCI42 0 '23 BOIlS oss BFWIIO .M OCta . ·K 2N2926Y 0· .. ' IWalt 1 ' 5p 4518BE 1' 25 
BCI43 "12 BOUI .M BFX28 ,·ze OC44 .31 2N2928G 1·10' t Watt 2·0p 4520BE I ·ze 
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ETCH RESIST TRANSFER- 
KIT SIZE 1 :t 
Complete kit 13 shncts 6m X in G'SO with »tt 
symbol* for direct ftppticacion to P.C. Board, 
fndividtial sheets iSp each. (I) Mixed symbols 
(2) Line* 0-05 (3) Pads (4) Fish places and connec- 
tors (5)4 lead and 3 lead and pads (6) Oils 
(7) Bends 90" and [30° (8)0-10-12 T.O.5. cans 
(9) Edje connectors 0-15(10) Edfe connectors 0• I 
(11) Lines 0-02 (12) Bends 0-02 (13) Quad in line. 

CIRCUIT LAYOUT TRANS- 
FERS SIZE 2 :1 
One iheec 12 th X 9 in xivm< all transfers as in 
etch resist from Mo. 3 to No- 10 inclusive makes 
circuit layout easy- Black only. Price £1. 

Also lines and bands. Price £1. 

FRONT AND REAR PANEL 
TRANSFER SIGNS 
All standard symbols and wording Over 250 
a/mbofs. signs and word*. Also availabla in reversa 
for perspex etc. Choice of colours red, blue, black 
or white- Sixe of sheet |2 in x 9 in. Price £f. 

GRAPHIC TRANSFERS WITH 
SPACER ACCESSORIES 
Available also in reverse lettering Colours red, 
blue, black or white. Each sheet 12 in x 9 in con- 
tains capjfals, lower case and numerals. 
Jin kit or Jjn £l complete. State size required. 

ALL ORDERS DISPATCHED PftOMPTLr. 
ALL POST AND VAT PAID, 
Ex. U.K. add 50p for air mall. Shop and trade 
enquiries welcome, 

E. R. NICHOLLS 
P.C.B. Tn.n.f«r» D.pt. PW, 

46 Lowfield Road, Stockport, Ches. 
041-480 2179 

THYRrflTORS 
PIV 1A 3A 3A 4A 6A 8A 10A 18A 

(TOS) (ST- (C (TO (TO fTO (TO (TO 
uoi 105) 220) 220} 220) 220) 220) 

200 0 35 0 50 0-45 0 40 C-58 e-eo 0 88 1-14 
<00 0 40 0 W a so 0-45 0-S7 0-88 0-98 140 
800 0 65 0-85 0-70 — 1 09 1-11 1-25 (•60 
BT1M C1-». BT107 £1 «. eT!08 £1 40. BTtM £t », 0T118 C1 00, 
2N3525 £0-W, 

THfACS—PlaaUc TO-220 Pack bo© leolefed Tab 
<A 8 5A a-6A tOA ISA 

<bJ lb) t«) (b) (b) (b) (») {b> (a) <b> 
10OV 0-80 0-60 0-7G 0-70 0 78 0 78 0 83 0 83 | Q1 t-IJI 
200V 0M 0 84 0-75 0 75 0 87 0-07 0 07 0 01 1*17 W7 
400V 0-77 0-70 0 80 C 83 0 97 1-01 1-13 1 19 1-70 1 74 
600V 0« 0« 101 1-10 1-?1 128 142 ISO 2-1t 2-17 
N.B.—(a) without tniamHl disc. (b> with Infernal disc. 

LYNX ELECTRONICS (LONDON) LTD 
92 BROAD STREET, CHESHAM, BUCKS Tel. (( 
P. and P, 300 - Ovarian 90o — Malchlns Mo per pair, ACCESS WELCOME 
VAT 9% e*c«p( for Mama * which ara 12)% — No VAT Ovdriaaa. 

RETURN 
POST 

SERVICE 

>2405) 75154 

Pfice* correct 
Mat 31st July "77 

HOME MICRO COMPUTER 
NASCON ONE 

£197*50 plus VAT 

SUPER SAVERS 
MMS3T4 3-Z5 T1L209 0 10 
MM531B 3-85 FCS8000 „ 
MC1310P 0 85 3} Dioit Disp./Z 95 

SG309K 0-95 FCS S024 „ 
4 Dioft Disp. /3 50 

IMPORTANT NOTICE 
All schools, colleoes, unlverBllles and 
amateur radio and electronic clubs may 
deduct 10% of) pr#-VAT prEcsa. Offer valid 
till 31 at Oclober. 

HA A SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

N 

'H-A-C.* wtl! known by araawur constructors 
for Its Short Wave receivers, now offers a complete range of kits and Rccessories to fluit 
the novice and the expert. 
£9-00 SiiclralTe—the ever popular and easy to construct DX receiver Mark III; contafcins 
all genuine short wave components, drilled 
chassis, valve, accessories and full insimciions. NEW T Twin traaslstor receiver, selective. sensitive and with fantastic reception, yet 
needing only a single PP3 battery. Special 
introductory offer at £9-70 inclusive—can only be held at this price while stocks last. 
Lastly the K and K pins (illustrated above) for 
the more advanced constructor. This receiver has tecenUy been re-designed for even belter 
reception, AH orders despatched within 7 days. Send catalogue now for free descriptive 
catalogue of kits and accessories. 

SORRY, HO CATALOGUES WITHOUT SJLE. 
"H.A.C" SHORT-WAVE PRODUCTS 
P.O. Box No. I«, 10 Windmill Lano 
Lcwca Road, Eaat Crlntioad, Wett 

Su>»x RHU 3SZ 

oo 

3«P fl-W 381 1-«D' 
3900 0 70* 709 0 35 741 9 35 
748 9-35 NE55i 9 45 NESflS 2 
NE5M l-SO* 
NE5S7 2«)* CA3045 0-I5* 
CA3M8 9 CA3130 9» 
MC1304P • IS' 
MC1S07P #«5* 
MC1310P 1 »• MCI 351P 1 20' 
MC1352P t-75* MCI353P 9 75 
MC1458P 0 TT 
MCI 482012* 
SASSflO 2 25 
SAS570 2 25 
TAA300 111 TAA3iOA 1 38 7AA550 8 45' 
TAA611B121 23* 7AA881 0 <3 
TBA530 1-i5" 
TSA530O 190" TSAMO 2'80* 
Tfl A 570 0 98 
TCA270SO1 '«* 

TTLT4W 6«rl«K 
7400 

7441 Aft 0-78 

7447AN 0-81 

Llnaar I.C.a 
3P1A 9 M 307 DM 

Tranalalora 
AC125 fl-ia 

BD132 80135 BOt38 BD13J Bojaa 80139 
BOrt* BD1B7 BD181 80102 
B0183 BD184 
80232 B0233 
BD237 BD233 BD4t0 
BDX32 
8DY10 
BDY11 BDYJ0 BDY38 
80780 BDY61 8DY62 BDY&5 BOYM 
BF178 BFtW 
BF181 BFt82 BFt83 BFIM 
BF165 BFJ84 BFIM 
BF197 BFM4J BF244 SF287 
BF3M 8F337 aF338 
BFW30 EFW59 BFWW 
BFX2S 

0 49 9 38* 9 39* • M* 9 41" 9 M* 
2-29 9-99 • 18 IK 
D 17 1-« 
I'M 0-41 
0 53 DM 9 80 
2 M 
1 » 
2-00 9 10 0 M 
1-70 1-M 1 II 2-11 4 H 
• » 0 H 
• 30 9 30 • -30 9-20 
• 20 0 w • «• 

f-fl* 1 11* • -17* • 39 
• «■ e 32* • 43" 

1 25 1-30 I 38 
0-a 

AC127 0-1i ACIZ8 • 18 
AC128K •■21 AC141 0 22 AC14tK 0 34 AC142 0 1« 
AC142K 9-32 AC176 •-1I AC176K 0 12 AClff7 0 16 
AC187K 1-36 AC188 Oil AC1S8K • 12 
AD149 0 « AD161 AOtfl2 AF114 AF118 
AF116 AFtl7 AF1ia A Ft 24 AF125 AF128 AF139 AF239 
AL102 
AL1M Alii 07 3 30* 
AUItO 1-75* Alii 13 IW 
BCIOT 0-12 8C107B • 1 BCICfl 01 aciosB i t aci« « i aciwB • i BCIWC #'1 
BC117 0 If BC110 BC125 SCI 26 acuo BCI41 BC142 
BC143 

0-15 I If • -29' •-32 • 2* 
0-23 1-M 

f Raoulatora 723 9 45 7S3 tM 753 1- 59 7605 1-M 7812 5 M 7615 1-50 7816 1 50 309K 9 95 LM340-5 1-35 LM340-12 1 « LMJ40-151 35 LM3*0-10 MS 
Diaplaya ClM»li 704 O-M 707 i « 727 1-85 

PRICE LIST Olodai conM 
BrX36-90o 0 II BYX38-1200 on BYX3a-30-3 0 50 

• 55 EYX33-900 
• 40 BXV3S-1200 • « BZXfll SatEea 0 28 BZXS3 Spilea 011 BZY88 Sariaa 0 11 OAS •50" OA10 9-49 

OA85 8-11 OAW 0-98 OA9J 0-08 OA200 9-09 
IN9'i4 0 84* 

IN40C3 « M* 1N4004 0-97* 
1N4005 9 91 IN4«A • M* IN4007 C 19" 
1N4t45 0 04* 

L.E.D. •2 R©d 0 13 -2Gr©6n 129 •2 Clear 0-19 
Clock Chlpa MM 5314 3 25 MM5318 3 15 AAY-5-1224A 3 as AAY-5-4Q07D • 05 IC SoekaU 6 Pin 0-11 14 Pin 0 14 

BA145 0-14* BA148 0 13* BA1S5 0-13 BAlSd 012 BA157 0-22 BAtM 9-22 BA150 9 25 6V20a 9-15 6V207 9 20' BYXSWOO 0 12 BYX35-800 9-19 
HPN TO-3 Power Transistorc. Fully tested but 
unmarked. Similar to 2N3055 except: 8VCE0 =• 50+ 
HFE(ualn>=20+at3Al VCE SAT<3-SV at3A. 5pcs 
£100. 25 pes £4-00, 50 pes £7-50, 100 pes £13 00. 
TO-18 NPN Transistors. Medium Voltage, High 
Gain unmarked. Similar to BCl07/8/0. 
25 pea £1-20,100 pes £3 50. 
TO-3 Hardware. Mica Washers, Solder tag. Nuts, 
Bolts, 50 sets for 65p. 
Rectifiers DO.4 Package. 10A S0V 0-<5. 10A 
100V 0-50. IDA 200V 0 SO. 10A 400V 0-75. Please 
specify Polarity, Stud Cathode or Stud Anode. 
Ideal for Power Supplies, Inverters, etc. 

BFX3D 9 34 BFX645 C 21 BFX8 9» BFXM 025 
BFX87 0-29 BFX8S 0 20 BFXSO 180 BFY11 MO 
BFY10 0 » aFy4o • so BFY41 0-80 
BFY50 0 20 BFYSt 1-18 BFY8Z 0 If BFYM 9-25 
BFY64 0 35 BFY90 • M BSX19 0 10 
B3X20 8 11 83X21 929 Q5Y69 8 21 8SYM 0 31 8SY64 6 13 HS¥85 ••74 8SY6B 0-39 BSY78 0-29 
B3YT8 9 78 BSViSA 0 II BUJ05 1-10* i BUI 05/02 1 -M" BUI08 3 M' euioo 2 18" BU125 1 M" 
BU133 t •«* 0U2O4 t M* BUM6 t-M' BUJOO t-«* 
BU20a 2 «■ Md48e 9 8» 

M4C340 9 «■ MJEE20 6 45 MJE821 • 88 OC43 t-M OC44 0 32 

TIP29A 8-44* 
TIP30A 0-W TIP41A 9 54 T(P32A Oil TIP4tA 9U TIP42A 8 72 
2W404 • 40 

2N23fl9A 9 14 3N24S3 •» 2N2434 0 19 2N2846 9 50 
2N2711 0 » 2N2712 0 18 2N2904A •-» 2NM06 6-11 2N20O6A # 22 2N2808 9 11 2N2925 0-14* 2N2K60fl «* 2N2929R 9 10* 
2N2M0Y 9 Of 3N20MS9-1O' 

MEMORIES 
2102A-fl 3 68 2i12A+ 4-7S 6508 7 18 2102 2-» 2107 19 99 2112 4 M 2513 1-59 2002 2-50 

fUtlilorm* 
10 OHM-10M 

| Watt 1-Sp { Wmtt 2-9p 

CMOS PLASTIC 
4000HE 9 28 40018E 0 29 <0028E 0-M 40«a£ 1 95 
<007BE 8 20 4008BE O-fl 4X0BE 9-» 401 QBE 9 52 4011B E 8 20 
40t2BE 9 20 4013BE 0-88 4014BE 1-00 4015 BE l-H 40150 E 0 14 4C173E 1-09 4C788E t 18 40'6B£ 4 54 
402CBE % 12 4021 BE 1 91 <02266 8 II 4M3BE 8 20 
4024BE 9 84 4K5BE »-29 4028BE 1« 
40278E 0 82 4025BE 0 91 402001 1 19 40303E 9 98 
4041BE « 19 <W2BE 813 *034BE I M 4CK4BE 114 4048BE 1 32 
4040 BE 0-84 4C5C3E 9 54 4060 BE 9-« 4070a£ 9 89 (071 BE 9 21 4072BE 9 29 
4081BE 828 4O02BE 9-28 4510BE 1 42 4511 BE 1 » 4516BE t-35 45185E 1 25 4520BE 1 -« 
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WATCH BATTERIES 65p. 
R . I ~ 0 V)C .O!lt"\ 11', Mos t 'Y Pt S 

0.1. Y. KIT 3Sp. ( Wllh i)>llh Iy o(d(' r) 

C,IS,' OP LI jno 1001 (li s m ost •• ... t c 'w s T ..... l\.' l Prs ~nu ~ 
ch.I'1 I'l$ t ' u cl Dns 

THE 
MIND 
READER 
Your 
electronic 
•• cretary 

It Ich.dul .. your day. every day, FII •• and dl.plays 
Uthlng, to doH del!y. Stopwatch or countdown with 
bleBPer. Oual Time Zone dlglta' clock and perpetual 
calendar. Pra-programmed computer. Touch tone 
keyboard. 10 x 7t x 4". Bib. AC .nd ba1tery Itandby 
£299 Piu. 8% VAT. 

CABIO CHRONOGRAPH 

38CS·14B. Up 10 25 func tioOl 
Incl uding lIt·2nd place time • . 
£49 ·95 
RRP£M ·IS 

.... .. ,.:i:J', • • 

S I. digit 11100 .eeond timing. 7'9mm thiCk. LCD. Auto· 
metlc cII.ndar. Light. St81n18S1 steel. Miner 8' gl ... . 
Water ".'Itant to 100ft. 12 month. battery. ::i: 15 aeCl f 
month. 
Other C.alo watches from &21 " 5. Special offer. on 
S21B. 37CR·l0B. MO·l. Citizen watch ••. SAE or phon •. 

NEW LOWER PRICE. CASIO AQB10 

' _'0:10 11~ i _., .. 

,. .... CilD: 
•••••• .D.·.·. ••••• 
' •..... 

c-ASiCf-MQ.2 
(Ptctur~d 1 •• 1 monlh) 

Pocket watch Calculator, Two 
way timer Alarm (24hr, 3DOOhr 
batterl • • I- x 21 x 41" 
£16 '95 
Inctudtng wall.1 

Clock + 2 Alarms, Alarm Timer. Time Memory Calendar 
'" Calculator. RRP £31 85 
£3495 

IBIC007S 
LeD calculator pIu. clock, cllendar, alarm and STOP. 
WATCH mealurlng lap tIme. from 1/10 aecond to 10 
hour • • Will display hour., minutes, day and dat • • 
MemorY,' • ,,5000 hrl battery. Wallet. 
£2350 

CABIO Calculator. 
FX-3000 LCD. £25 ·IS. FX·I20 el. IS. LCD. with 3 k.y 
memory. " ,. Mini Card £I,'IS LC 822 (I, £II ·IS. 

OPTIM TRAVEL/ALARM CLOCK 
Portable. Battery powered , LeO display 

---. 
. ".a::\.~dl 

Con'tantly dleplay! hour., mlnut •• , AM, and PM. 
Nlghtllght. STOPWATCH facility. 4 minute alarm with 
cancel switch (24hr.) Brushed alumInium/black flnt.h . 
I x 1 )( 1fH 
£19'50 Including c •••• R.f.IC-I 

Send 28p for " our IlIu8t,..ted catalogue. Price. Include 
VAT and P&'P. Send cheque, P.O. or phone your credU 
card No. to :· 

70 
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"CASTLE ELECTRONICS" 
7. CASTLE STREET, HASTINGS. SUSSEX 

Tel: (0414) 417875 

METERS:-
8" mirror scale 160v precision meter housed in 
polished wood case. New £10 ' 50, Used £7·50. 
Avo power factor and watt meter unit (AVO 7) 
New £7 ·50. 
~~Oaicro amp panel meter round 2" Ex. WO 

Thermometer 2" 70-160 de,rees (F) New £1·". 

AMTRON KITS,-
UK IIO/A 5 + Sv stereo amp £7 ·65. 
UK 710 "" channel audio mixer £8 ,25. 

COMPONENTS,-
ITT B40 silicon bridl. rectillers ""Ov 2 amp 310r £1. 

SIGNALSWITCHES,-
With laid plated contacts. 6 POL/CO 40p. 4 
POL/CO 35p. 2 POL/CO 30p. 
Bags of new electronic components £1 ·95. 

VERO TYPE BOXES:-
2" X ",," X I" SOp. 6" X 3" x 2" £1. Miniature 
hi,h power electronic motors with RAV SW It" 
long, It" diameter 6-120 DC £1 ·15. 
NICAD 5 X 1·2v SOm/ah £1 ,00. 
Vented 2·4v 20AH 8" height 3H diameter £7 ·50. 

ALL P/l.ICES INCLUDE VAT. POST AND PACKING. 

SAE lor details 01 items below. New Ex. WO 
panel meten-an £2 ,15. Amtron Electronic Kits­
many * price. Meters/Sanw.. alps. Ross. Most 
items March/April issues available. 

"CASTLE ELECTRONICS" 

I' hll ' ~iLlll l lol' l \' I .ll.l..... l.l' "L,11 NO 
BATTERIES 
NO WIRES 

OILY 

£29'99 
PO PAm 

+ VAT 18·7S 
The modern WU) v llII ,, (,lll t :.!. ""y cVl lI lnllDtOlltiODIJ. Supplied 
with S·core wIre. Just plug into power socket. Ready for 
use . Crystal clear communications from. room to room. 
Ra.nge i-mile on the same mains phase. On/of! ewttch. 
Volume control. Usetul aK Jnter·oftloe intercom. betwean 
om 1""" an,) wnrpJ'lOlllll" In ~urflf>r. aTlllln hnlll PlI . P . &: P. 99p. 

+ V.A.T •• 1-60 
SolVe your commu.oJea­
tton problems with th1a 

4-f:I, tutlOll Tr&UllBtor Intercom system (1 maat.et and 3 Subs), 
tn robust plaatio cabineta for desk Qt wall mounting. CaDI 
talk/Ul!lten from Master to S'abs and Subs to Master. Ideally 
suitable tor Buame88, 8urgery, 80hool!, Rospitala and Office. 
Operates on ODe 9V battery. 00/011 switoh, Volume control. 
Complete with 3 connectiDg wires each 68ft. A Battery 
m,1 I,th"r .11"(,p<lllnrl"Il , "P .• '": P . {)!\p 

NEW' AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

ONLY 

£14·95 
+VAT'1 ' 20 

Latetit trautl' tl turi~1l Telephone AmpllAer with detached. 
plug-in speaker. PlaclIli the recehrer on to the cradle 
activates a switch for immediate two-way coDversatJon 
without boldJng the handaet. Many ~ople ea.n listen at a 
ttme, Inorease eftlclency In omoe. Ihop, workahop. Pert,eat 
tOI "conference" calls : leaves the uaer's hands kee t o make 
notes, consult 11188. No 1001" watting, •• ves time with 10Dg­
dlatltllCe 0&111. Onloff 1lV1tch, volume control, converaation 
recording model at .17· .. + VAT '1'44. P. & P . SOp. =t t~iIIOlI"';~OTn:~~~ t~W5' 

188 KElI'SI1fOTOR mOB STRBH. LOlfDON. W8 
01·987 6S48 

DISCOUNT ! 
SPEAKERS · 
I .... p 8 or ISO ••• pp. I 

Guarante •• : 
TITAN 5y .... 
FANE 1 yea .. 

OTHERS I year 

ALL PRICES 
INC. VAT 

Prices correct at 20.2.78 

HI·FI TYPES List/Value 
5" FANE 501 Mid or Full ranee Sp. Price 
S" x 5" ISw Various makes 8 n Sp. Price 
8" A.F. Model 80 Dual Cone Sp. Price 
8" A.F. Model 83 Dual Cone Sp, Price 
FAN E 8" 80ST Dual Cone Sp. Price 
WH'FEDALE L'TON 3XP kit Pr. £60 ·70 
10" DENTON 2XP KIT Pair £39·15 
10" GLENDALE 3XP KIT £S2·44 
SN FANE MODE ONE KIT Sp . Price Pair 
10" ELAC Model 10RM Sp. Price 

GROUP/DISCO TYPES 
12" TITAN T12/45R £15'SO 
12" TITAN T12/60R £22'50 
12"TITAN T12/100A 100w £36·00 
12" CElESTION GI2M £16·50 
12" CELESTION GIlH JOw £22·00 
12" CELESTION G12/50 SOW £25'75 
12" GOOD MANS 12 PO Sp. Price 
12" GOODMANS 12 PG Sp. Price 
12" FANE 'SPECIALIST' P.A. SO 06·95 
12" DISCO 80 OS ' 95 
12" DISCO 100 £30 ·95 
12" GUITAR BOl 06'95 
12".. .. GUI1AR 100l£28 ' 95 

i~= FANE CRE'ScEN~~~~! BOB m: ~~ 
12" FANE 12l £59·95 
12" FANE .. 12 BASS £56·70 
IS" TITAN T 15/60 60w £26·00 
IS"TITAN TIS/70 70w £28·00 
15" TITAN TIS/lOO loow £41·00 
15" FANE 'SPECIALlST' BASS SS £39·95 

i~: GOODMANS IS~ASS 100 Sp:i?";i~~ 
IS" CElESTION G' SC £36 ·00 
ISH FANE CRESCENDO/IS £72'95 
15" FANE CRESCENDO BASS 06·00 
15" .. 15/100LT £74'69 

:~: .. :: COL~mt~6~OOw £T~~:gg 
IS"TITAN TIS/loo 100w £47·00 
IS" GOOD MANS 18P SO. Price 
IS" CELESTION GI8C £53·00 
IS" FANE CRESCENDO 18A £'01 ' 95 
18" FA NE CRESCENDO BASS £89·95 
IS" .. ' COLOSSUS' 200w £115·00 

HORN UNITS (Carr. 85p' 
CELESTION MHIOOO 2Sw £17·00 
FANE 910 MK 1I SOW £17 ·75 

920 I OOw £59 ·95 

1
4430'50w £7'95 
73 50w £11 ·75 
104S0 ·70w £16 ·95 

HIGH POWER ·CROSS.OVERS' 
FANE HPXIR or HPX2R Carr. 35p £3·25 

ADD·ON HIGH FREQUENCY UNITS 
F.A.L. ·Add·on· Carr. £1 £51·84 
TITAN TIH 70w Carr. £1 £33·00 
TITAN TS2H 100w Carr. £1 £33·00 
TITAN TIH Carr. £1 £39·00 

Sonir; 
Price 
«·95 
£J 35 
" ·95 
£6 ·95 
£3 ·95 

£44·95· 
07·95 
£5"95· 
f19·99 
£J·85 

"0·115 
£11·95 
01'115 
£11 ·" 
£16 ·95 
"7·50 
£11 ·95 I 
£19 ·95 
£17 ·95 • 

g::;: I 

m::: I 
£1895 
£311 ·95 
f41·95 
£39 ·95 
£17·95 I 
£19·95 
£28·95 
09 ·95 
£31·50 
W ·1I5 
06·\15 
£49·95 
£411," 
£49 ·95 
f69·95 
£69 ·95 
£35 ·95 

£
3995

1 a' ·95 
£69 ·95 
£511 ·95 
£69'95 I 

£13 ' 75 1 
£10·" 
£41 ·45 
£4·95 
£7·95 

£10'95 

o·n 

£35·95 
£23·95 
W ·95 
£16 115 

EXTRA SPECIAL MAIL ORDER OFFER 
AMPLIFIER 

High sensitivity. Multi 
purpose three ind. 
control1ed inputs , 
Controls: 'Sass. Treble 

styled compact cabinet 
Attractive BlackfSilver 

",U"fante • . Carr £1 £39.95 
PAIR FANE POP 15 12" SPEAKERS 
Suitable for use with above when wired in series 
and housed in sealed cabinet £9.95 
SUITABLE TWIN SPKR CABINET £11·95 

AIIO for perlonal .hoppers on Iy 

AMPS, T'TABLES, JINGLE MACHINES. 
DISCO CONSOLES, LIGHTING, CABINm. I 

CREDIT TERMS AVAILABLE o:~:~. £10 
Phone order. accepted from Accu. & Barelay 
card hotd.r.. Branches at 
403 SAUCHIEHALL STREET 

Tel: 041 331 0700 GLASGOW 
24 NEWGATE SHOPPI NG CENTRE 

Tel: 0631 UI68 NEWCASTLE 
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DISCOUNT 

SPEAKERS 
Imp B or 15 (2 ac app> Gumrant«««: TtTAN 5 yiar* FAN E 2 year* OTHERS I yaar 

ALL PRICES 
INC. VAT 

IVIco corracc m( 
HI-" "FES Lm/Vitue FH« 
S" FANE 501 Mid or Full ranj« Sp. Price 8" x S" J5w Variopj rnake» 8 Q, Sp. Price £3 35 8" A.F. Model BO Dua? Cone Sp. Price £5 -95 fl" A.F. Model 63 Dual Copa Sp, Prica £4-9S FANE 6" 6087 Du.I Cona 5p. Price O •S WH'FEDALE LTON 3XP kit Pr. £60 -70 £44-95* 10" DE NTON 2XP KIT Pai r £39 -15 <27 95 10" GLENOALE 3XP KIT £82 -44 £5»-95- 8* FANE MOOE ONE KIT Sp. Price Pair £19-99 IV EL AC Model 10 RM Sp. Price £3 83 
GROUP/DISCO TYPES 
12" TITAN TI2M5R £15 60 £10-95 12" TITAN T12/60R £22-50 £12 95 ^"TlTANTIl/IOOA fOOw £36-00 £22-95 12" CELESTION GI2M £16 50 £12-99 12'CELESTION GI2H SOw £22-00 £16-95 12'CELESTION G12/50 50w £25 -75 £17 -50 , 12" GOODMANS 12 PD Sp. Price £21-95 12'* GOODMANS 12 PG Sp. Price £19 -95 12" FANE 'SPECJALIST- P.A. 80 £26-95 £17 95 12" .. OiSCOEO £28 95 £18-95 12" .. „ DISCO 100 £30-95 £20-95 12" ., „ GUITAR SOL £26-95 £17-93 12" „ GUHAR IOOL£28-95 £19-95 12" .. .. GUITAR 808 £27-95 £18 95 12''FANE CRESCENDO I2A £57-35 £39-95 12" FANE I2L £59-95 £41-95 12" FANE .. l2aASS £56-70 £39-95 15" TITAN Tl S/6Q 60sy £28 00 £17-95 15" TITAN T15/70 70w £23 -00 £19-95 15" TITAN T15/100 IOOw £41-00 £28-95 15" FANE "SPECIALIST1 BASS 85 £39-95 £29-95 IS" 6ASS 100 £42-00 £31 -SO 15" GOODMANS ISP Sp. Price £23 95 l5"CELESTION GI5C £36 00 £26-95 IS" FANE CRESCENDO/15 £72 -95 £49 -95 15" FANE CRESCENDO BASS £76-00 £49 95 15* „ .. IS/IC0LT £74-69 £49-95 15" „ .. 15/160 J60w £95-00 £69 95 15" COLOSSUS 200yr £108-00 £69 -95 la-TITANTia/lOO lOOw £47-00 <35 95 18" GOODMANS 18? SO. Price £39 95 IB-CELESTION GI8C £53 -00 £39 95 18" FANE CRESCENDO IBA £101-95 £69 -95 $6" FANE CRESCENDO BASS £89-95 £59-95 10" „ 'COLOSSUS'200w £115-00 £69 -95 
K0RN UNITS (Ca/r. BSpJ 
CELESTfON MHI000 25w £17-00 £13 75 FANE 910 MK M 50w £17-75 £10-99 920 IMw £59-95 <42-45 „ 144 30-50w £7-95 £4-95 „ l73 50w £11-75 £7 95 )l04 50-70w £16 95 £10-95 
HIGH POWER 'CROSS-OVERS' 
FANEKPXIRerHPX2RCarr.35p £3-25 £2-13 
ADD-ON HIGH FREQUENCY UNITS 
F.A.L. 'Add-on* Carr. £1 £51 -84 £35-95 TITAN T1H 70w Carr. £1 £33-00 £23-95 TITAN TS2H 100 w Carr. £ I £33-00 £23-95 TITAN T2H C«rr. £| £39-00 £26 95 

EXTRA SPECIAL MAIL ORDER OFFER 
TITAfU^lJUOw AMPLIFIER 

High sentitivity. Multi ird. controfled inputs. Controls:'Bass, Treble & Prcjeece. Rcbust. well styled compact cabinet Black Vynide covered. Attractive Black/Silver Fgfda. 12 months Guarantee. C«rr £1 £39'9S 
PAIR FANE POP IS It- SPEAKERS 
Suitable for use with above when wired In series and housed in sealed cabinet £9 95 
SUITABLE TWIN SPKR CABINET £11 -95 

A!id for portoo.l ihcppori an ly 
AMPS, TT ABIES, JINGIE MACHINES,! 
DISCO CONSOLES, LIGHTING. CABINETS, i 
CREDIT TERMS AVAILABLE £20 
Phone ordora «ccopt«d from Acceii * Berclsy crd hold.,.. Branchei at 
403 SAUCHIEHAIL STREET /"I ACeflW 

Til: Mt 332 070D ULHJOUTT 
24 NEWGATE SHOPPING CENTRE 

Teh 0632 25166 NEWCASTLE 
Mall Order* & Export enquiries to NEWCASTLE Branch. PLEASE STATE IMPEDANCE. Add £1 carr. on Hi-Fi spkn. or leks/ Otherwise add £1 -25 (12" Spier). £1 -50 (15") £2-50 (IB") 

WATCH BATTERIES 65p. 
Rity-O-Voc.lono lilo MosMypf?. 
D.I.Vn KIT 35p, (With bntt^iy order) 
Cciit* opt-ni no tool, lils mo si wdches Tweezers. Equ'v chort. InsUuci-'Ons, 

THE 
MIND 
READER 
Your •lectronlc •GCftlftry 

It ■chidulet your dry, every d«y. FHoi end dlspleye 
"Ihlnoa to do" dally. Stopweich or countdovm with bleapor. Duel Time Zone dlgltel clock end porpetuni calendar, PrB-proor&mmod computer. Touch lono keyboard, 10 x 7i * 4".fllh. AC Gnd battery • landby 
£299 Piue 8% VAT- 

CASIO CHRONOGRAPH 

3BCS-t4S. Uo to 25 functlone Includlno 1t1-2nd place Km®p. 
£49 95 
RRP£M BS 

SJa dlfltl 1/1M tecond Hmlnp, 7-Bmm (hit*. LCD. Auto- metlc calendar. UlCM- Slalrlesa ateel. Mineral Qfeaa. Weter reeliUnt to 100IL 12 monthe hattory. ± sacs/ month. 
Oiher Caalo watches from £21 95. Specinl off era on S21B, 37Crt-lO0, MQ-l. Citizen watchaa. SAE or phone. 

NEW LOWER PRICK. CASIO AQ610 

OO □ 
b am 

BBOBB 
BB B 

Pocket welch Celcutator, Two way llmer Alarm (24hr> 3000hr DHiTenea S x zt x et" 
£16 95 
Including w«Mpt 

CASIO MO-2 
(Pictured Last monlh) 
Clock + 2 Alarma, Alarm Timer, Time Memory Calendar A Calculator, RRP £» 95 
£34 95 
IBICO 075 
LCD Mlculetor plua clock, calendar, alarm and STOP- WATCH measuring lau tlmee from 1/10 second to 10 houra. Wilt dteplay howi, mlnutea. day and del®. Memory.!/ . % 6000 hri hettery. Wallet. 
£23 » 
CASIO Calculator* 
FX-30M LCD. £25*15. FX-120 £11 W. LCD. wUh 3 hay memory, % Mini Card C1I B3 LCazatV') £W-fS. 
OPTIM TRAVEL/ALARM CLOCK 
Portable. Battery powered, LCD dleplsy 

Cortitantty diaplayi houre. minutes, AM. and PM. NlghtNsht, STOPWATCH tocllltv. 4 minute alarm with cancel ewltch (24hr-) Bruahed alurnlnlum/black ffnlah, 8 x I x 1}" 
£19-50Including C"t. ReMC-1 
Send 25p far1 our llluatrated catalooue. Prfcea Include VAT and PiP, Send cheque, P.O. or phone your credit card No. lo:- 

TEMPUS 
II'H Fltz/oy Street, Cambtldoe. CB1 1EH 

Telephone (0223) atMH 

"CASTLE ELECTRONICS" 

7, CASTLE STREET. HASTINGS. SUSSEX 
Tets {0424) 437675 

HETER5:— 
8" mirror scale I60v precision meter housed in 
polished wood case. Now £(0-50, Used £7-50. 
Avo power (actor and watt meter unit (AVO 7) 
Now £7 50. 
500 micrd amp panel meter round 2" Ex. WD 
£2 IS. 
Thermometer 2" 70-160 degrees (F) New £1-95. 

AHTRON KITS:— 
UK 1 JO/A 5 + 5* stereo amp £7-65. 
UK 710 4 channel audio mixer £6-25. 

COMPONENTS:— 
fTT 840 silicon bridge rectifiers 40* 2 amp 3 (or £1. 

SIGNAL SWITCHESt- 
Wltb gold plated contacts, 6 POL/CO 40p. 4 
POL/CO 35p. 2 POL/CO 30p. 
Bags of new electronic compononca £1-95. 
VERO TYPE BOXES:— 
2" X 4" X r SOp. 6" X 3" X 2" £1- Miniature 
high power electronic motors with RAV SW li" 
long, 11" diameter 6-120 DC £1 - 25. 
NICAD 5 X I -2* 50m/ah £1-00. 
Vented 2*4* 20AH 6" height 3" diameter £7-50. 
ML PRICES INCLUDE VAT, POST AND PACKING. 
SAE for details of items below. New Ex. WO 
panel meterv—all £2-25. Amtron Electronic Kits- 
many )• price. Metan/Sanwa. alps. Ross. Most 
items March/April issues available. 

"CASTLE ELECTRONICS" 

BATTERIES 
NO WIRES 

^ PAia + TAT 18-78 
The modern WUJ ul Iii^lulil ^-*«>- cyt.minnfcatloo*. guppu^d with 8-Core wire. Just pittg Into power socket. Ready (or use. Cryatal clear oomoiuclcatfoivi from room to room. Hango j-CiKs on tba &ame tnalnfl phase. On/Off switch. Volume control. UBetal as Jnter-oBicB loterconi. between nni/'f1 unl worshouae in purserv nn«l In home?. P. A P- fl9p- 
4 STATION INTERCOM 

£19 95 
+ V.A.r, £1-80 Solve your cotnnHiQle*- Uop probSeXOB With. tbl& 3-aU-Jcii TraosMor Intercom sysfem <1 nunter nad S Sabe), In robust plutlo cabloeto for desk or wall mounlfog. OnU/ tAUr/lletea from Master to Snbs and Subs to Kaeter. Jdo&llr BuitabE® tor BluIocbs, Buigery, Bohoola, Hospitals and Office. Operate* on one 9V battery. Os/oS awllch. Volume cootraL Complete with 3 coonecfing wires each, Mft. A Battery llt-l HhT trcwrlex. P. P. Wm 

New I AMERICAN TYPE CRADLE 
TELEPHONE AMPLIFIER I 

v tgfl 
LalL-t.1 framu^torUeO Telephone AropUflCT with deUdw-l plng-lo apeaker. Placing the receiver on to the cradis mcflvBtea a ewltch fax Immediate two-way coQ»er«atton without holdlog the hnndset. Many people can listen at a Itma. Iccreaae pthclBncy fu offlfo, «bop. wotkshop. Perfect toi "confex«Dce" «i*l!s: leavea the oser'a bands (roe to maka notea. cocealt files. No looff waiting-, aavea time with Eong- dlatance calla. Oo/off awltch, volume coafrol, conversation reoofdtng model al <17 98 4- VAT £1-44. P. & P. e9p. 

lOrdaj price refund Euuaotee on all llenvs. WW LOITOOt DIRECT SUPPLIES (PW5) 188 K&*araa»ofi mas flTEzsr, LOIDO*. wa 
01-987 «40 
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TTLs by TEXAS 
7400 ::: mJo m: 7401 
7402 lip 74104 75p 
7403 lip 74f05 75p 
7404 24p 74107 36p 
7405 25p 74109 Hp 
7400 40p 74110 lOp 
7407 40p 74111 7Sp 
7408 Up 74118 Zflp 
7409 2Zp 74118 llOp 
7410 tip 74119 225p 
7411 ZIp 74120 130p 
7412 25p 74121 32p 
7413 .Op 74122 52p 
7414 15p 74123 75p 
7416 40p 74125 70p 
7417 40p 74126 ISp 
7420 tip 74128 Up 
7421 43p 74132 lip 
7422 Up 74136 lip 
7423 Hp 74141 ISp 
7425 33p 74142 300p 
7.26 43p 74145 lip 
7427 40p 74147 205p 
7428 40p 74148 1I0p 
7430 tip 74150 UOp 
7432 37p 74151 lip 
7433 43p 74153 lip 
7437 37p 74154 llOp 
7436 Up 74155 .7p 
7440 tip 74160 t7p 
7.41 ISp 7.157 .7p 
7442 75p 7.159 Z5Ip 
7443 nop 74180 lOOp 
7444 lZOp 74161 lOOp 
7445 97p 74162 lOOp 
7446 tolp 74183 fOOp 
7447 75p 74164 lZOp 
7446 ISp 74165 lSOp 
7450 tip 74166 116p 
7451 Up 74167 320p 
7453 tip 74170 ZIOp 
7454 lip 74172 7S0p 
7460 tip 74173 l .. p 
7470 Hp 74174 120p 
7472 Hp 74175 87p 
7473 36p 74176 Ulp 
7474 37p 74177 IZOp 
7475 43p 74180 nop 
7476 37p 74181 H4p 
7480 54p 74182 ISOp 
7481 100p 74194 250p 
7482 lOp 74185 l .. p 
7483 lip 74188 HOp 
7484 lOOp 74190 l20p 
7485 120p 74191 l20p 
7488 36p 74192 I .. p 
7488 340p 74183 I .. p 
7490 Hp 74194 Il6p 
7.91 "p 1 74195 11Ip 7482 SIp 74198 I .. p 
7493 Hp 74197 l3Ip 
7494 "p 74198 ZSOp 
7495 7Sp 74198 Z50p 
7498 "p 7.221 nsp 

"L'. 74LSOO 30p 
74LS02 Up 
74LS04 30p 
74LS08 39p 
74LS10 3Zp 
74LS13 SSp 
74LS20 Up 
74LS22 Up 
74LS27 Up 
74LS30 39p 
74LS47 lSOp 
74LS55 4Sp 
74LS73 lOp 
74LS74 I6p 
74LS75 7Sp 
74LS83 120p 
74LS85 IUp 
74LS86 ISp 
74LS90 lOp 
74LS93 I6p 
74LS107 SSP 
74LS1I2 lZOp 
74LSI23 tt.p 
7.LS138 140p 
74LSI38 150p 
74LS151 II0p 
74LSl53 20Ip 
74LS157 UOp 
7.LSI58 lSOp 

m~l:\, u:: 
74LS182 llOp 
74LSI83 Il6p 
74LSI84 lZOp 
74LS165 H5p 
74LS173 Z30p 
74LS174 IlOp 
74LS175 IlOp 
74LS181 37Sp 
74LSI90 2SOp 
74LS191 20Ip 
74C 
74COO ZSp 
74C02 2Sp 
74C04 27p 
74C08 Z7p 
74Cl0 27p 
74C14 lOp 
74C42 ttOp 
74C48 Z30p 
74C73 75p 
74C74 70p 
74C85 20Ip 
74C88 ISp 
74C90 lOp 
74C93 lOp 
74Cl07 125p 
74C151 ZIOp 
74C157 250p 
74Cl60 ISSp 
74C161 ISSp 
74CI62 ISSp 
74CI83 155p 
7'CI64 1.op 
CM OS 
4000 26p 

OP. AMPS. NE531V l40p MEMORY I.Cs MPSA12 12p ~N2907/A 25p I DIODES OA202 lOp 
CA3130 IlOp 709 .Op 1702A EPROM lSOp MPSA56 .Op 2N2926RB Ip BY127 Up IN914 .p 
g~~l:g ~:: 733 ISOp ~1~-2 ~~~ ID: MPSU05 7Zp 2N29260Gllp OA47 Ip IN918 7p 

LLMM330181AN 14075Pp 7.1 ~SPp 2112-2 RAM 3GO£IPO :~~~~ ~: ~~~~ ~~ g~~ U: :~~i~ ;: 
7.7 8080A C.P.U. MPSU58 Hp 2N3055 15p OA90 Ip IN4005/7 Ip 

LM324N UOp 748 40p AYI-l013 UART lOOp OC28 l40p 2N3442 15lp OA91 Ip IN4148 'p 
M.L.::M:::C:::~~::8:::N~pl,:,40.:;75~PP:.........:.....:!~~=6::.... __ Z1.!!fIP R03-2513 ROM 7SOp 0C35/6 1.0p 2N3643 S'p OA95 Ip IN5401/3 f5p 
~ 70p LOW PROFILE DIL OC71 32p 2N364. 54p OA200 Ip IN5404/7 20p 
LlNEARI.C.s SOCKETS BY TEXAS ~= m: ~~~~~i~ 1:: BRIDGE RECTIFIERS 
AY-l-0212 ISlp NE543K 225p 8 pin 12p 122 pin 31p TIP21A SOP 2N3706/7 I4p lA 50V 25p 4A 400V lip 
AY-I-1313 nsp NE5S5 39p 14 pin Up 2. ~In .Op TIP29C IZp 2N3708/9 Up lA l00V Z7p 6A 50V Hp 
AY-I-5060 250p NE558 15p 16 pin I4p 2B pin 41p TIP30A I6p 2N3773 320p 1 A 400V 31p 6A l00V 100p 
AY-3-8500 n5p NE561B 450p 18 pin Hp 40 pin I6p TIP30C 7Zp 2N:l819 Z7p 2A 50V 40p 6A 400V l20p 

~~:tlmA7SOP ~~:~B :::: TRANSISTORS +:~~1~ ::: ~~= ~: ~~ ~gg~ ;:: ~g~ :gg~:~: 
CA3028A :rp NE586 20Ip AC125/6 20p BFI94 Up TIP32A I3p 2N3666 17p 3A 600V lOp VM 18 
CA3046 ':Pp RNCE5641~IN !!!p AC127/8 20p BF195 lip TIP32C ISp 2N3G03/4 Hp 4A l00V lOp lA l00V 4Ip 

" -p AC171 ZOp BFI96 I7p TIP33A 97p 12N3905/6 HI> 
g~~~ Z~: ~~~~N Z7JpP AC187/8 20p BF197 lip TIP33C l20p 2N4058 f9p TRIACS PI"lic 

S A01.9 I6p BF200 40p TlP34A l24p 2N4060 lip 3A .OOV 15p 115A 400V ZOOp 

CgA~308~::9gEE 2OI25017:p ~~~~3NN ~70SS:P ~glg~ ::: g~~;:g ::: +:~~ ~: ~~:mi: ~: 6A 400V 107p 15A 500V H5p 
AF114/5 2Zp BF257 Mp TIP35C nop 2N4401/3 34p 6A 500V l20p 40430 Tonop 

CA3090AQ 425p SN76013ND IlOp AF116/7 22p BF258 31p TIP:l6A 297P . 2N4427 IJp lOA 400V 140p 40669 T0220 
ICLB038CC 400p SN76018 nop AF127 40p BF259 4Bp TIP36C 310p 2N4871 lOp lOA 500V IlOp f39p 
LM339N 115p SN76023N nsp AF139 40p BF336 3Zp TIP41A 70p 2N5179 7Sp 
LM377N ZOOp SN76023NO IIOp AF239 4Ip BFR39 Mp TlP41 C I4p 12N5245 40p SCR· THYRISTORS 
t~380~ lfZp ¥~~~ ~: BC107/B lOp BFR40/1 Mp TIP42A 7Ip 2N5296 Sip BT106 Stud ISOp 

t~5~N ~:: +~t::JA ':;: !gl~: if: !~~:!/1 r,: ~!~:f~ :: !~~i!/8 :: ~~~1 ~r::::: ~:: 
LM3911N 120p +:~~lB ::: BC147 Ip BFW10 lOp TIS43 40p 2N5460 15p 2N5060/2 T092 Z:: 
MC1310P IlOp TBA800 IIZp BC148 Ip BFX29 30p 2N896/7 25p 2N5485 Up 2N5064 T092 Up 

~gl~~~r m: +:~:~g 1~: :gm/9 n: I g~~:~/5 :: ~~~~/8 g: ~~Ug~ ~: OPTO.ELECTRONICS 
MC1496L IIZp TAA621A 3fOp BC169C ISp BFX88/7 39p 2N918 43p 2N6247 20Ip 
MC3340P Il6p TOA202O 3IOp BC172 lip BFY50 2Zp 2N930 lip 2N6254 1.op OCP 71 flOp I ORP 61 lOp 
MC3.'l6OP Il6p ZN414 l40p BCl77 20p BFY51 22p 2N1131/2 25p 2N62Q2 70p ORP 12 97p 2N5777 4Ip 
MC3401 70p ZN424E 140p BC178 I7p BFY52 22p 2NI304/5 75p 3N128 15p ORP 60 lOp TILl16 lOp 

MFC400QB 120p ZN425E 4ZOp ggl~/3 ~~: :mg =: ~~1~~/7 ~: ~~1:~ ~~ ~~~;9 Red 14PIO'2"Red lip 

r~L~~: ~~LAT~R~;;F~::z. :g~ ~:: :m:/20 =: ~~lru ~: I ~~~ ~: TlL211 Green 02"Green 20p 
5V 7805 115p 5V 7905 180p BC212 Up MJE340 71p 2N2102 I6p .0381/2 43p 36p 0·2"Amber 

:~ ~= :::: 1~~ m~ :::: :gm ::: ~~::1 ~:: ~~~sgA I:: :gm"o 3~~: ~II~~LAY:P TIL312 ,::: 
12V 7812 liSp 24V 7924 1I0p BC46f 40p MJ2S01 250p 2N2218 22p 40594 lOOp 3015F 20Ip TIL313 nOp 

15V 7815 11Sp H;~!/~nk 25p :g~~~ :: ~~~~51:: ~~=: ::: =~ '::: ~~g~ l~:: +:~~ m: 
18V 7818 tt5p suitable for BCY71 Z4p MJ3001 Z50p 2N2484 Up 40636 1.op FN0507 120p DRIVERS 
24V 7624 ttsp TOm B0124 140p MJE3055 .Op 2N2646 SZp 140673 Hp OL704 llOp 75491 Up 

O'IA +ve T90Z \ I'IA -ve T092 :gm:~ ::: :~~l~i~::: I ~~~=~~ ~: ~~ :~: gtm =: ~~:2 J:: 
85~V~~t: ~:: 5V 79L05 lOp ggU~ :: MPSA06 37p 2N2906 'A ZZp 40872 90p TIL311 700p 9314 200p 

12V 78L12 70p 12V 78L12 lOp BOY56 225p 
15V 78L15 70p 15V 78L15 I6p BF115 Z4p 
LM309K 151 .. \ LM32G-12 llOp BF187 25p 
LM323K 700p TBA625B 120p BF170 25p 
LM340T·5 115p 7805K I5Ip :m~ ~: 
VARIABLE I LM3f7 T0220 BF179 3Sp 
723 OIL Up 325p BFI80/l 3Sp 
78MGT2C 14Sp LM30.H ISOp I BFI84/5 ZIp 

4001 ZOp 
4006 "p 
4007 ZOp 
4008 11Sp 
4009 50p 
4010 I6p 
4011 ZOp 
4012 ZOp 
4013 55p 
4014 115p 
4015 "p 
4016 50p 
4017 llOp 
4018 ttop 
4019 S2p 
4020 120p 
402f ItSp 
4022 lOOp 
4023 22p 
4024 lOp 
4026 22p 
4026 nop 
4027 15p 
4028 lip 
4021 120p 
4030 SSp 
4033 Z50p 
4034 Z40p 
4035 l39p 
4040 lZOp 
4042 lOp 
4043 lOOp 
4044 I .. p 
4048 llOp 
4047 lOOp 
4049 SSp 
4050 57p 
4051 ttOp 
.054 120p 
4055 140p 
4051 f35p 
4060 130p 
4066 ISp 
4067 425p 
4066 Z4p 
4069 Z7p 
4070 .5p 
4071 Z7p 
4072 Z7p 
4073 Up 
4078 nIp 
4061 Z1p 
4062 24p 
4093 I4p 
4098 129p 
14502 IlIp 
14503 lOp 
14507 SSp 
14508 300p 
14510 IUp 
145fl Il6p 
14516 l20p 
f4515 llOp 
14518 ttOp 
14520 ttop 
14528 l30p 
14~OO 270p 

VAT INCLUSIVE PRICES Add 25p P&.P-no other extras 

~:~!R TEe H NOM A TIC L TO 
54 Sandhurst Road, London NW9 Tel. 01-204 4333 Tlx 922800 

DIGITAL CLOCK KITS 
... thousands sold BARGAIN PARCELS SAVE POUNDS TEAK or PERSPEX cases 

y Red LEDS. 4 digit 12hr display PM 
Indicator. Mains frequency accuracy. 
Complete instructions. Power cut 
flasher. Real wood or Perspex. White. 
Black, Red. Green, Blue. 6" x 21-" x 3" 

Huge quantltle. of electronic components must be cleared aa epace required , 1000's of 
capacitors. resistors, transistor •. Ex equipment panel. etc. covered In valuable com­
ponent •. No lime to sort. Mu.t .ell by weight 7 Ibs-£4·15; 14Iba-£7·t5; 28Ib.- £12'00' 
641lbo-£20'OO; 112Ibl-£30·00. ' 

Handy Packs 

ALARM:Auto Brightness. Pulsed Tone. 9 min snooze. 4 aluminium boxes 128 x .... x 38 mm Ideal 
for .lgn.llnJectora. etc. £1 ... . 

Electronics only kit: Non Alarm £10.00 Alarm £13.00 
Complete with case: Non Alarm £13.00 Alarm £16.00 

Miniature Edgewlle Panel Meters 
2001" A FSO. £I'ZO 
100 miniature reed switches Ideal for 
burglar alarms, model railways, etc. £3 30. 
~~.,~ pole 12 volt reed relays on board 

Aluminium TV coax plugsl0forel · .. 

Miniature 5K log pots with alp swllch 4 for 
£1. 
Hardware Packs each containing 100'. of 
Items Including BA nuts and bolta, Nylon, 
Self-tapping, Posldrlv8, liP" clips, Cable 
clamps, Fuse holders. Spire nuta etc., 
£1 per pound. 

Ready Built Tested Working: add £ 1.00 
Timer Facility: Display Seconds. Stopwatch use, Sleep Delay: 50p extra 
OIS-PLAYS: tn Red LED FND500 £1.20 each.- 6- ' or £6.48. NSB5430 t" red 
LED. Stick of 4 £4.32. 5LT02 stick of 4 Green £5.40. 
C'iOCK c·tiips: 'MK50253 Alarm 12/24hr 4/6 digit £5.40. MMll3S5 £4:32. 
MK50362N calendar £7.56.6 digit counter 50395(6/7 £9.18. 
M ICRO PROCESSOR: ZBO CPU £21.60. -CTC 8; -'cp"'IO;-::£;.cl:::;5~.1~2~.~M=K~40~9~6~N~ 
300nS 4KXI Dun RAM £6.75. 1702A UV PROM 450nS £10.80 
BATTERY RECHARGER: Mains Adaptor with 4·way Plug. 4XAA (1.2vI NT 
Cads plus holder £8.'!4. AA Ni Cads separately £1.20. _________ _ 

BARON (PE). 6 Gower Road. Royston. Herts. (0763) 43695. 
Use Barc/aycard or A cc.ss 

Practical Wireless, May 1978 

High quality computer panel. smothered In 
lop grade componenls 5 Ibs £4'75. 10 lb. 
£1'15. 

DE LUXE FIBRE GLASS PRINTED 
CIRCUIT ETCHING KITS 
Includ8s150 sq. Ins. copper clad fIg board, 
1 Ib ferric chloride, 1 Oalo etch res.st pen, 
abrallve cleaner, 2 mini drill bits, etch tray 
and Inatructlons/only £5 '30. 
150 sq. In. fibre al .. s board £2'00 
Oalo pen. top. 
f Ib ferric chloride to mll spec. £1·25. 
5 Ibs ferric chloride to mll opec. £5 '00. 
Instruction sheet Hp 

Miniature main. transformers, fully 
.hrouded. 240V. In 6-o-&V at lOOm. out. 
Ex new equipment. Complete with mains 
lead and plug on Input and short leads 
on output. £1 ZOo 

S.mlconductor a.rgalnl 
TH3 Thermlstor.l0for £1. 

DON'T LET YOUR ENVIRONMENT 
DEHYDRATE YOU OR YOUR POS. 
SESSIONS. Buy a Honeywell Humidity 
Controller. Compact (31" x 11 .... X 1"), wide 
range of control, adjustable by i" spindle 
with flat. Contact Rating 3·75A@240VAC. 
7'SA@ 120VAC. Ideal for Greenhouses, 
Centrally Heated Homes, Offices, etc. 
~~~lrC:::'u r :1'~ H~:~~::r::.r Dehydration 

200 unmarked mixed tranl18torl, Iota of 
Interesting types Including power. Send 
lap for samples £C·SO. 
New Miniature FM Frontenda 88-108MHl, 
~~'.~.Hz. I.F. or with Integral Tunlng·gang 

BR101 full spec. 5for£I· ... 
TBA 120A SOp each 
20 mm anti-surge fuses your lelectlon 
300MA t03·15A.12for£I·00 

::n~r..o~ Tn~I~~n~I~~1~:.nlFf:~~BC~~ Component aargalnl 
etc. £3,15 300 mixed reslstorst&iwatt£I'SO 
200 new & marked tranllstors Including 300 modern mixed caps most type. £3, •. 
2N3055. AC128, BFY5O, B0131, elc. £1·15 125 mixed r.sl.lor. mostly 1 &2 watt. £1. 
fOO mixed diode. IN4146. etc. £1'50. 100 mixed polye.ter cap. £2,20. 
100 mixed diodes Including zener, power ~~t:~~~~ tf,~~n miniature and ceramic 

~~~d~~I~:~I~~~~C:l05 amp 4 for £1. 100 mixed wlrewounds U 20. 
Brand new ITT 25 kv trlplers for Decca 300 printed circuit resistors £t·OO 
Bradford chassle £2·SO. 5 for ate. 2Smlxed potl&preseta£t·50. 
50 Germanium diodes, Ideal for crystal 100 High wattage reSistors, wlrewound 
aets, etc. £1. etc. £2'20. 

Miniature Vernltron FM4 10'7 MHz Cera· ~~tS:,n22:~,~~gk, ~~~~·MEJ~h2S:!~~1, 
mic Filter. SOp each 3 for £1. 4 Packs £3'50. 
New U.H.F. translator TV tuner ... pUlh~ Small SO wlrewound Horlz. Preset wIth 
bullonlype£2'SO Knob. 10 for £1. 

40p P & P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL 
ORDER WITH ORDER TO SENTINEL SUPPLY, DEPT PW 

149A BROOKMILL ROAD, DEPTFORD, SE8 
CALLERS BY APPOINTMENT ONLY 

71 

TTU by TEXAS 
7400 14p , 748 7 2»0p 7401 14 p 74100 lAOp 7402 18p 74104 75p 74M Up 74103 75p 7404 Up 74107 Mp 7405 «p 74109 Up 7408 4»p 74110 Mp 7407 48 p 74111 75p 7408 22p 1 74118 J1«P 7409 Hp 74118 iMp 7410 Up 74119 2Mp 7411 Mp 74120 l»p 7412 Up 74121 Mp 7413 40p 74lSi2 JZp 7414 Up 74123 7Sp 7418 48 p 74125 78 p 7417 48p 74128 Up 7420 Up 74128 «2p 7421 43 p 74132 Up 7422 Up 74138 lip 7423 Up 74141 Up 7425 33p | 74142 300p 7428 43p | 74145 f5p 7427 4ep 74147 205 p 7428 4Qp 74148 UOp 7430 Up 74150 M8p 7432 37p 74151 Up 7433 4Jp 74153 Up 7437 J7p 74154 fMp 7433 3Tp 74165 I7p 7440 Up 741M tip ■ 7441 ISp 74157 Up 744Z 7Sp 7<}M 2Up 7443 128p 74160 IMp 7444 120p 74161 lOQp 7443 Up 74162 lOOp 7446 10«p 74163 10lp 7447 75p 74164 IMp 7448 Up 7*185 IMP 7450 Up 74165 IMp 7451 lip 74187 3Mp 7453 lip 74170 atOp 7454 lip 74172 758a 7460 Up 74173 tMp 7470 Up 74174 IMp 7472 32p 74175 »7p 7473 Up 74176 IMp 7474 37a 74177 120p 7473 43p 74180 UOp 7476 37p 74131 a24p 7480 Mp 74182 i«p 7481 Mtp 74184 2»p 7482 Mp 74165 1»p 7483 Mp 74168 BMp 7484 fMp 74190 IMp 7485 l»p 74191 IMp 7488 Mp 74192 IMp 7489 M6p 74193 IMp 7490 Up 74194 UOp 7491 Mp 74165 118p 7492 51 p 74106 fMp 7493 Up 74197 1«p 7494 Mp 74198 2Mp 7495 75p 1 74199 IMp 7498 Mp 1 74221 I7»p t 

4001 i Up 4000 
Up <007 Up 4008 Up 4009 3Zp 4010 55p 4011 Mp 4012 Up <013 45p 4014 Up 4015 IMp 4016 45p 4017 Up 4018 Mp 4019 7Sp 4020 IMp 4021 144a 4022 Up 4023 lOp 4024 Up 4025 T SSp 40» f mp 4027 i mp 4028 i iilp 4029 

t IMP 4CX30 I UOp 4033 { 2Mp 4034 r IMp 4035 i I58p : 4040 ) 1|8p 4042 I IMp 4043 • UOp 4044 I UOp 4046 I 1»0 4047 I 225p 4049 t 230D 4050 I UOp 4051 S UOp 4054 I 375p 4055 I 2Mp 4056 I ZMp 4060 4058 2Sp 4067 25 p 4068 27 p 4069 Zip 4070 27p 4071 Mp 4072 UOp 4073 2l8p 4078 7Sp 4001 70p 4082 200p 4093 Up 4098 •Op 14502 Mp 14503 12Jp 14507 2Mp 14508 £S8p 14510 155p 14511 I SSp 14516 IMP 14515 ISSp 14516 t48p 14520 14598 20D t«(H> 

NE531V U#p OP. AMPS. CA3130 l«p CA3140 l«p CA3160 IMp LM301A 4tp LM318N ITSp LM324W Ufp LM348N f48p MC1458P 75p 
LINEAR I.C.1 AY-1-0212 e»p NES43K iS5p AY-1-1313 77Sp NE5S5 Mp AY-1-505fl 2»p Nt556 Up AY-3-8500 7T5p NF56IB 4Mp Ay-5-1315 7S#P NE562B 4Mp AY-5-1317A NEWS I46p •Mp NE558 ZMp CA3026A 11 Ip NEW? IMp C A 3046 Up RC4t51N 4Up CA3048 lUp SG3402N 275p CA3053 7Sp SN72710N Mp 
CA3065 Ufp SN7BO03N 275p CA3080E B7p 3N26008 UOp CA30ME JWp SN760I3N IT5p CA3090A0 4«p SN76013ND IMp ICLfi038CC 4660 SN76018 UOp 
LM33SN I75p f75p LMa77N 2Mp |SS??ND^S2,, 

LM3flON IIZp 2JP LMUIN 128p JCAWO Mjp LM381AN IMp JAAWIA IMp LMUflh IMp 
Sop !«n

P 
I«5 tbaso0 ',JP urilllf m55 TBA810 ln» J!50 T8&a™ <hd "Cl'WL 11 Jp rAA621 A J1«p MC3340P IMp TDA2020 UOp MC3380P IMp ZNU4 140 p 

MC3401 70p ZN42IE I40p MrC4000B UQp 7N4g5E <Up 
VOLTAGE REGULATORS — Hxod tA +v« T«M 1A —V« TO230 5 V 7805 flip 5V 7905 UOp 0V 7806 lUp 12V 7912 UOp 
6V 7808 lUp UV 7915 UOp 
Z V,ll "'A"" 15V 7815 "ISp n^/W 25d 
UV 7818 l«p fulf»bUfor 
24 V 7824 11 Ip TIZ20 
• IA -fv* TOW 5 V 78105 7#p 6 25V70U2 Tip 12V 7SL12 70p 15V 78L15 70p 
LM309K IMp I LM323 K 7Mp LM340T-S I Up 
VARIABLE 723 OIL 45 P 78MGT2C 145p 

f 1A —T032 SV 79L05 lOp 
1ZV 70L12 Up 1SV 79L1S Up 
LM320-12 IMP i TSAKSB IMp 1 7 BOSK IMp 
LM317 T0220 a«p LM304H IMp 

MEMORY I.CB 1702A EPROM IMp 2102-2 RAM IMp Z1Q7 RAM U4p 2112-2 RAM UOp M0OA C-P.U. All AY6-1013 UART IMp RQ3-2513 ROM 7MP 
LOW PROFILE OIL SOCKETS BY TEXAS 
Spin Up. 22 pin 3«p 14 pin 13p ! 24 oln 4»p 16 oln 14p 28 pin 4lp 18 pin Up1 40 pin Mp 
TRANSISTORS 
AC125/8 20p BF194 ISp AC127/8 »p BFI95 Up AC176 Up BF196 17p AC187/8 Up BF197 Up AD149 Mp BF200 Mp AD161 45 p BF24<8 Up AD10Z Up eFZM0 Up AF114/S Hp BF257 Up AF110/7 Hp 8F258 3»p AF127 40p BF259 Up AF139 40p eF338 32a AF239 4lp BFR39 Up BC107/B Up BFR40/1 Up BC108'e Up BFR79 Up BCIM Up BFR80/1 Ud BC100C Up BFR08 J7p BC147 tp BFW10 Mp 80146 Ip BFX29 Up BC197 Up BFX30 Up BClWyi Up BFX84/5 Mp BC169C ISp BFX86/7 Mp BC172 tlp ' BFY50 Hp BC177 »p BFY51 Hp BC178 I7p BFY52 Hp BCI79 Up BFYU Up BC1B2/3 12p BFY90 Mp BC1B4 14p BRY39 Up BC167 32p 83X19/20 Z«p BC212 Up MJEUO 7|p BC213 12a MJlfll I75p BC2I4 lip MJ4Q1 2Up BC461 Up MJ2501 350 p BC478 3Jp MJ2955 fMp BCY70 Up MJEZ955 IMp BCY71 24p MJ300I 2Mp BD124 144p MJE303S tOp BD131/2 Up MPF102/3 45p BD135/6 Mp MPF104/5 40o BD139 Mp MPSA06 37p BD140 Mp BOY56 325 p BF115 34 p 

MPSA12 120 MPSA56 40a MPSU05 72p MPSUOfl 7la MPSU55 Mp MPSUW Mp ocaa iuo OC35/8 UOp OC71 32p R20088 HSP R2010B HSp TIP29A 30P TlP21»C IZp TIP30A MP TIP30C 72p TtPSIA MP T(P31C lip TIPSSA ISp T(P32C ISP TJP33A t7p TIP33C IMP TIP34A 124p TIPUC UOp r|P35A 243D TIP35C «0p TIP38A 297p TIP36C 3Mp TIP41A 70 p TIP41C I4p TIP42A 71 p TIP49C Mp TIP2955 76p riP3035 «0 TI543 Up 
2N8M/7 2Sp 2N69a 43p 2N706/B Hp 2N9ie 43p ZN930 Itp 2N1131/2 2So 2N13W/5 75p 2N130fl/7 75D 2N1613 Hp aNnu Hp 2N1893 JZp 2NZ102 Mp 2N21M IMp CN2218A 25 p 2N2219 Hp 2N2222 Hp 2N2369 Up ZN2484 52p 2N2646 S2p 2N2904/A Hp 2N2905/A Hp 2N2506'A Hp 

2N2907/A 25p 2N2926RB Ip 2N2025OGI1p 2N3053 Hp 2N30S4 ISp 2N3055 Up 2N3442 ISIp 2N3&43 54p 2N364< 54p 2Na7W/3 Up 2N2704/5 f4p 2N3706/7 14 p ZN370a/9 I4p 9N3773 3Mp ZNaalO 27p 2N38M Mo ZN3B23 70p 2N3S86 97p 9N3903/4 72p 2N3905/6 22p 2N4058 Up 2N40e0 lip 2N4I23/4 Hp 2N41Z5/6 Hp 
2N440I/3 Up , 2N4427 »7a 2144871 Mp 2N5179 75p 2NS245 Up 2N 5296 Sip aN5401 82p 2N545T/8 46p 2N$459 Up 2NM60 ISO 2N548S 45 p 2N6107 70 p 2Ne02? Up 2N6247 UOp 2Nfi25* 140c 2N6992 70p, 3N120 ISp 3N140 Up I 3N141 Mo, 3N1B7 2Mp 40360 45p I 40381/2 43p 404W/I0 75p" 40411 SHp' 40594 IMp 40595 UOp 40633 Mp 40880 IMp 

DIODES BY127 OA47 OA01 OA05 OA90 OAST OA95 QAZOO 
BRIDGE 
1A 50V 1A 100V 1A 400V 2A 50V 2 A 100 V 3A200V 3A 600V 4A 100V 

OA 202 lOp 12a, iN914 4p 9p IN 918 7p Up IN400t/2 8p ISp IN4003/4 7p Ip IN4005/7 Ip 
?0 IN4J4U 4p 9p IN5U1/3 TSp ip IN5404/T »p 

RECTIFIERS 
Up 4A 400V Mp 27p 0A 50V Mp Up BA 100V IMp Up 6A 400V 12tp ISp 10A 400V 276 p 7Bp 25A 400V4Mp Up VM IB Mp 1AIOOV 4lp 

TRIACS PlMlIC 
3A 400V B5p ISA 400V 9Mp 
6A 400V I07p ISA 500V 225p 
6A 500V IMp 40430 T«« 
10A400VI40P T02ZO 
10A 500V1Mp IMp 
SCR-THYRISTOR9 
BT106 Stud IMp C1MD Plaillc 7lp MCR101 T092 30p 2N4444 Pfaollc 2Mp 2 N 5060/2 T092 Up 2N5064 TO02 4Sp 
OPTO-ELECTRONIC® 
OCF 71 130p I ORP 61 Mp ORP 12 970 8N5777 4|p ORP 60 Mp | TtL110 ISp 
LED. 
TH209 Red UployRed Up TIL21J Gie®n 0 2"Gre«n 2flp Up O-Z^Ambor TTU? Up1 Up 
DISPLAYS TIL3I2 IZ^P 3015F ZMp TIL313 UfP FND357 130p TIL3Z1 lllp FNOSOO IZOp TILS22 IjOp FND507 IMp DRIVERS DL704 IMp 75461 14 p DL707 IMp 75492 Mp DU47 2Mp 636S 2Mp TtL3t1 7(K)p 92T 2000 

DF180/1 SSp 
BF184/5 Up 

VAT INCLUSIVE PRICES. Add 25p PAP—no other enlras 

s-TECHNOMATIC LTD 
54 Sftndhur&l Road. London NWS Tel. 01-204 4333 Tl« 922600 

DIGITAL CLOCK KITS 

or PERSPEX cases 
■ J" Red LEDS. 4 digh 12hr display PM 

indicator. Mains frequency accuracy. 
|| Complete Instructions. Power cut 

flasher. Real wood or Parspex. White 
_ j. Slack, Red, Green, Blue. 6" x Z?" x 3' 

^ D E LT A ALARM: Auto Brightness. Pulsed Tone. 9 mln snooze. 
Electronics only kil: Non Alarm El O.OO Alarm £13.00 
Complete with case: Non Alarm £13-00 Alarm €16.00 
Ready Built Tested Working: add E 1.00 
Timer Facrlftv: Display Seconds, Stopwatch use. Sleep Oeley: SOp extra 
DISPLAYS: i' Red LED FN0500 £1.20 each 6 for E6.48. NSB5430 {" red 
LED. Stick of 4 E4.32. 5LT02 stick of 4 Green £5,40. 
CLOCK CHIPS; MK502S3 Alarm 12/24hr 4/6 digit £5.40. MM5385 E4.32. 
MK50362Ncalendar €7.56. 6 digit counter 50395^/7 £9.18^ 
MICRO PROCESSOR: ZBO CPU £21.60, CTC & PIO £15-12. MK4096N 
3O0nS 4KXI Oun RAM €6.75. 1702A UV PROM 450nS £10.80^ 
BATTERY RECHARGER: Mains Adaptor with 4-way Plug. 4XAA N( 
Cads plus holder €8.64. AA Ni^ads separately C1.20 __________ 

BARON (PEL 6 Gower Road. Roysion. Herts. (0763) 43695. 
Us* Birclttyzird or A ccass 

cnrnLOSUc/ORDER ronm 
SEND S.A.E 

741 I 555 |TIL209|IN4001 
ON*n lONcn I oNiy~ IONDV 

30P I 50p | I 5P 
All pricw Includ* VAT. P&P FREE ovtr £2. 

Set on HCC up noorslceuel 
A££ MAILTRCNIX Lm 
Oept.pwTmBlSlrsel 

WttffieidW.Mdire WFISR 

BARGAIN PARCELS SAVE POUNDS 
Huge guanlMJe* of eleclronlc companente mutt be clDDffld b> apnea raqufred lOOO't of capacltora, raalstors, IranBlatora. Ex equrpment panala etc. covered In vnljabla com- poneni#. No time to sort. Muat Bell hy weloht 7 Ib8-C4 U: 14lba-£7 »5: 28lba- iEl2 «i RWba-CZt-M; 112 Iba-CM M. 
Handy Pacha Aluminium TV co«* plug» 18for£t M 4 aluminium boxaa 128 X 44 36 mm Ideal - -»/. . .,^1 ..... lor .Ion.I injector., a!c, Cl «e Mlnl.tui. !K loo pole with »/p ewllcli 4 for 
Mlnklure Edoevulae Panel Metore . 200m A FSD, £!■» Hardwnra Packa each COHtalnlno 1W4 of 100 mlnlelure re«d awllchec Ideal tor Itema Includlna BA nula and bolta, Nylon, burglar alnrma. model railway*, ate. £3 39. Self-tapping, Posldrlve, "P" clip#, Cabla 0x0 polo 12 volt roed relay® on board clernpa, Fuae holdera. Spire mila tic., £2*15. t* per pound. Hlch quality computer panelaamolheredlri r,/^ut i e-t vaiib gpf««<l. componente e lb. £4 7.. to lb. g?H

N
Y^n

L^E*%«»«0
E
R

N VouS" OS- 
SESSIONS. Buy a Honeywell Humidity DE LUXE FIBRE GLASS PRINTED Canffolfor. Compact OJ'xU'x 1"), wide CIRCUIT ETCHING KITS rnnoft Of control, adjustabla by 1" aplndla Includes 150 aq. Ina. copper c(ad 1/a board. with flat. Contact Rating 3-7SA Q a40VAC1 1 lb ferric Chloride, 1 Dalo etch resist par, 7'5A® 120V AC. Ideal for Greenhouses, abraalve efeaner, 2 mini drill bits, etch tray Centrally Healed Homes. Omcaa. efc. end tnatructlona/only £5 50. Build your own Humidifiers or Dehydration 150 eo- In. fibre glass board R2 « Alarms. £1 50 am. 4 lor £5. 

ffMaMc chforidafo mil soar C12S 200 uf,r,ia^®4 mixed translalors, lots of 
SB"a 

, . . . . „ New Miniature FM Fronlonds 88-10flMHz, Miniature mains transformors. fully 10 7MHt-LF. or with Intaarel Tunina-gano Shrouded. 240V. In 0-0-flV at 100ma out, £2'M. Ex new oqulpment, Complete with mains BRTDl fullsner SfnrCI M l««d and plus on Input and ihort laada BK""'d""Poc. storci w 
on output, Cl JO. T8AI20A Mp each 

,, _i.. 20 nun ontl-surpa fuaea your aalacllon Bsmlconouctor Dmrge'ns SfiOMfi. toT-I^A 12fnp£t-M TH3 Thatmletor, ID for £1. eoroiAtoa "A.tztorei M 100 new & marked Silicon and germanium . _ , transistors Including flC148. BF1fl4, BCIM, x« ate Cl'BI 300 mixed reelelorei llwatt€TM 20O' n.w s mirkad tranalalora Includlno ?S2 modern mliod capa moat lypaa ta-M, SN3055, AC12S, 0FY5O, BD131. etc, ta »J mixed dlodaa IN4I40. etc, £t M. JOJ m oolyaaler capa £2-20, 100 mixed dlodea Includlno xenor, power 190 mixed modem miniature nnd cornmlc and bridge typea its la. pWe cnoa frao, Brldpe rectifier lOOv 2-S amp 4 for 41, J2Sm,"td.wlIew?.1"",?11 't:. .. Brand new ITT J3 kv trlplar. for Oeccn 300 Brlnled circuit ret 6lora «.«e Bradtotd chaaala £J M. 5 (or en, 25mixed pelt iot«aelaei-M. OO Germnnlum dlodea, Ideal lor cryelal '00 Hioh wattaoe reslatore, wlrewound tele. etc. Si- etc. ej-20. „ „ _ „„ _ Modern Vertical Proaala with alerted Miniature Vernllron FM4 10-7 MHj Cera- imob«.250O,470K,5C0K. 1 MEG. 25lor £1, mlc FlItfirB Mp each 3 for C1, 4 Packs £3 
Now U.H.F. trsnslilor TV lunsrs 4 pusK- Small 50 wlrpwound Horlx. Pfaeot with button type £2-50 Knob, 10 for £1. 
4Cp P 4 P ON ALL ABOVE ITEMS. SEND CHEQUE OR POSTAL 
ORDER WITH ORDER TO SENTINEL SUPPLY. DEPT PW 
149A BROOKMILL ROAD, DEPTFORO. SE8 
CALLERS BY APPOINTMENT ONLY 
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THE WORLD'S FINEST FM 
TUNER MODULES OK? 

The EF5400, a 4 stage varieep tunerhead, tuning 88·108MHz 
with a bias swing of just 2 . 8 volts DC. A single IC provides 
all functions, including PIN diode AGC drive, balanced mixer, 
RF amplifier. All this and edge connection too I £9.75 built. 

We've said it before, and we'll say it again; 
We offer the Largest and the Best range of FM Tuner modules in the UK, Europe and we 
believe in the World. (Please advise us if you know differently.) We gasp when we read the 
unsupportable claims of other 'suppliers', describing things like deviation muting, which we have 
been offering in our 7030 FM I F system for ages. Long before most others gave it a thought . 
To read some advertss you might imagine somebody had just discovered the wheel. Furthermore, 
we believe good signal 'processing is more important than rows of pretty lights and numbers, don't you? 

ALL NEW CATALOGUE 
To celebrate our new range of ICs, components, coils, filters, FM and AM modules etc., we are 
presenting an entirely new catalogue, which is free if you send an A4 SAE (15p stamp on it psel. and 
the front page from one of our old catalogues. This offer ceases on May 31st 1978, when the normal 
price of 45p will apply. The new catalogue contains radio and wireless features centred on our new 
developments with Sprague, Telefunken and RCA, with the TDA 1083 MW/LW/FM/ Audio all·in·one 
IC system, the TDA 1062 4 stage IC tunerhead, the CA3189E I F system, the Hitachi HA 11219 FM noise 
blanking system and other radical new technology announced in the past few months. We are certain 
this will be of great value and interest to anyone concerned with radio and R F design. 

The rest of our naw range includes resistan, capaciton and many items that now complete our 
nnge for the electronics enthusiast end designer. We naturally carry the very latest in radio 
semicoaducton, and ere pleased to report many new developments in the past six months, that 
ere now reedily available, with technical backup, from Ambit. But quite apart from our tachnical 
capability, w. think you will find our prices attractive, and our product always fint quality. 

Always in the leading group, here is Ambit's 73189 IF system. 
optional 2 or 3 6pole linear phase I F filters, 2xMOSFET IF 
AGC stage, with the CA3189E. £16.25 built and aligned. 

Examples from the range of components, modules etc. : 
Resiston 14 watt types in E12 series, 1 ohm to 10M ohms (Mullard/lskra/piher) 15p/l0 
Minimum order 10 per value please. Minimum resistor-only order £1.50. 
Ceremic plate and disc capacitors: only miniature and compact types eg. 10nF: 35p/10 
CA3l89E: RCA's new I F system, £2.75 inc. detector coli and 22uH choke. 
TDA1083: Spregue/Telefunken AM/FM/Audio IC. 800mW output max £2.55 
TDA1062: Talefunken FM tunerhead IC, good for 200MHz, £2.75 
Modules as previously advertized, plus these new ones: EF5803, 93l89,EF5400, MPX decoder: 
91196B: The superior HA1196 now with a 2W monitor amplifier, and optional adjacent or 
alternate channel notching facility, as well as a 55kHz low pass filter, pilot tone filters etc. £16.45 
New from TOKO: CFM2 serie. 4 section ladder filters for 455kHz 6 & 12kHz versions £1.35 each, 
CFM2 2 section mechanical filters for 455kHz, same size as CFS series filten! Plus others ............. . 

ambit INTERNATIONAL 
The EF5803 here is shown less the IInplate shielding can normally supplied 

The EF5803: the ult.imat.? 2x low noise MOSFET RF stages 
with AGC, MOSFET mixer, very loose stage coupling for super 
high O. Amplified local osc output. Used in conjunction with 
the 73189 system, provides 35d8 SIN with 0.63uV PO input. 
And all these modules are British Made. EF5803: £19.75. 

2 GRESHAM ROAD BRENTWOOD ESSEX Prices exclude VAT. Postage 25p per order. Catalogue (see text! 45p. 
Telephone (0277)216029. Parking outside the front of our building. 

VALVE BARGAI NS 
Any 5-64p, 111-1:1'20, 50-0'00. Your choice 
'rom the lilt below. 

ECC82, EF80, EFIB3, EFIIH, EH90, PCF80, PCF802, 
PCLB2, PCLIH, PCL8S, PCL86, PCL805, PLS04, 
PY81/800, PY88, 30PLl04, 6FlB. PFL200. 

Colour Velv.I-PLSOB, PL509, PLSI9, PYSOO/A. 
All teated. 35p _ch. 

Aerial Spllttero-2 way, 7S OHMS, Inside Typ., 
"·SO. 

AERIAL BOOSTERS 
Aerial boolterl can produce remarkable. 
Improvemento on the picture and lound, In 
'rln,e or difficult ar .... 

BII-For TH stereo and standard VHF/FM radio. 
BIl-For the old.r VHF televi.ion-Pleas. 

ltate channel numbers. 
B45-For Mono or colour this covers the comp)eta 

UHF Television band. 
All boosters are complete with battery with 
Co-ax plUI' and lockets. Next to the .et flttinl. 

1:4·20 

MULLARD CAPACITORS 
T"p. ClBO/1 Values from ·01 uF to I ·SuF, 
2SOv/w Bc -400 v/wo 
Price per mixed Barlain Pack 100/"'50, SOO/1.7 ·00 

All prlc.1 includ. VAT. P.P 30p per order 

Exportl welcom. at COlt. 
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ELECTRONIC MAILORDER LTD. 
'2 BRIDGE STREET, RAMSBOTTOM, 

BURY, LANCS. 

TEL: RAMS (070 682) 303' 

Newest, nea:t:es:t~~~~~~~~~~~~~ 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, etc. 
Rigid plastic units interlock together in vertical 
and horizontal combinations. Transparent plastic 
drawers have labe) slots. ID and 20 have space 
dividers. Build up any size cabinet for wall . 
bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins X 2!ins X 2iins). 
Q·90DOZEN . 
DOUBLE UNITS (2D) (Sins x 04iins X 2!ins). 
1.4 ·90 DOZEN. 
TREBLE (3D) 1.04· 90 for 8. 
DOUBLE TREBLE 2 drawers, in one outer 
case (6D2) , 1.7·21Hor B. 
EXTRA LARGE SIZE (6DI) 1.6·25 for B. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less S% 
Orders over £60, less 7i%. 
PACKING/POSTAGE/CARRIAGE: Add 75p to all 
orders under £10. Orders £10 and over, please 
add 10% carriage. 

QUOTATIONS FOR LARGER QUANTITIES 

Pie ... add 8% V.A.T. to total r.mittanc. 

All prices correct at time of ,oin, to press 

FLAIRLlNE SUPPLIES (Dept. PW5) 
124 Cricklewood Broadway, London NWl 

Tel. 01-'150 4844 

Please 
mention 

Practical 

Wireless 

when 

replying 

to 

Advertisements 
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I (I- \ A rVC4 riN irOT I-A l\ Tha EF-MM. a « it«K vatic40 (umrhoad, lunina a8 103MHi 
I rH^ \/\/l IHC I r"M\lr-^^ I I-l\/l Wlthabisf iwin90liu«2 -8»0(H DC. Ailnjla ICprovidM 
i I II* * V I II V Im*I I I V I all function!, Includinp PIN diode AGC drive, balancwf m?xtr, 

-l-i tfL H nr\r\t ll C* r\iS ^ RF amp,'f!0r- Al, ^ connection too I £9.75 built. 
I UlNlbn IVIUUULto Ul\ r „A,lii€^l 

We've said it before, and vs'e'll say it again; 
Wa offer the Largest and the Best range of FM Tuner modules in the UK, Europe and we 
believe in the World. (Please advise us if you know differently.) We gasp when we read the 
unsupponable claims of other 'suppliers', describing things like deviation muting, which we have 
been offering in our 7030 FM IF system (or ages. Long before most others gave it a thought , ;n| 
To road some adverts! vou might imagine somebody had just discovered the wheel. Furthermore, 
we believe good signal processing is mote important than rows of pretty lights and numbers, don't you? 

ALL NEW CATALOGUE « * 
To celebrate our new range of ICs, components, coils, filters, FM and AM modules etc., we are 
presenting an entirely new catalogue, which is free if you send an A4 SAE (15p stamp on it psel, and 
the front page from one of our old catalogues. This offer ceases on May 31st 1978, when the normal 
price of 45p will apply. The new catalogue contains radio and wireless features centred on our new 
developments with Sprague, Telefunken and RCA, with the TOAI083 MW/LW/FM/Audio all-in-one 
IC system, the TDA10E2 4 stage IC tunerhead, the CA3189E IF system, the Hitachi HA11219 FM noise 1 
blanking system and other radical new technology announced in the past few months. We are certain 
this will be of great value and interest to anyone concerned with radio and RF design. 
—      Always in the leading group, hsre is Amhft'i 73189 IF ryitam. 
Ttia rest of our new nnge includes resiitors, cepacitors and manv itoms thai now compleie out optional 2 or 3 Cpole linear phase IF tillers, 2xMOSFET IF 
range for the electronics enthusiast and deiigner. We naturally carry the very latest In radio AGC stage, with the CA3189E, £16,25 built and aligned, 
samicooductpn, and ere pleased to report many new developments in the past six months, that 
are now readily available, with tachnical backup, from Ambit, But quita apart from our technical 
cepibility. wa think you will find our prices ettractive. and our product always first quality. 

ExamplBs fvom the range of components, modules etc.: 
Heslitou V. watt types in 612 series, 1 ohm to 10M ohms tMullaid/lskre/piher) 15p/lO Minimum ofhr JO p*t vefus ptansv. Minimum miitor-onfy order £7.50. 
Ceramic plata and di*c capBcitora: only mmiatura and compact lypet eg. 10nF: 35p/10 
CA3169E: RCA's new IF tystam, £2.75 inc. datactor cod and 22uH choke. 
TDA1083: Sprtflue/Telefunken AM/FM/Audio 10. 800mW output max £2,55 
TDA1062: Talefunkan FM tunerhead IC. sood far 200MHz( £2.75 
Module* w previouily advertized, plu» theja new onan: EF5803, 93189,EF5f100(IViPX decoder; 
011966: The luperior HA1196 now with a 2W monitoT amplifiar, and optional atJjflcent or 
altamirte channel notching facility, a* well a* a 55kHz low p«k filter, pilot tone filter* etc. £16.45 -- 
New from TOKO: CFM2 uriei 4 iection ladder filters for 455kHz 6 & 12kHz versions £1.35 each, 
CFM2 2 section mechtnical fitter* for 455kHz, same size a* CPS scries fillersl Plui others    The EF6803 here is shown less the tmplaia shieldino can normalJv tupplia 

amUir INTERNATIONAL 

2GRESHAM ROAD BRENTWOOD ESSEX 

The EFG803 here is shown less the tmplata shielcJing can normally supplied 
The EF5803: the ultimate? 2x low noise MOSFET RF stages 
with AGC, MOSFFT mixer, vary loose stage coupling for Hiper 
high Q, Amplified local osc output. Used in conjunction with 
tha 73189 system, provides 35dB S/N with 0,63iiV PD input. 
And all these modules ere British Made. EF50O3t £19.75. 

k/ Price* exclude VAT. Postage 25p par order, Catalogue (see textj 45p. 
Telephone (0277)216029. Parking outside the front of our building. 

VALVE BARGAINS 
Any M4p, I0-£I M, SO-tS M. Ypur choice 
from th« Hit bofow. 
ECC82. EFB0, EFI83. EFIS4, EHS0, PCFfiO, PCF802, 
PCLB2, PCLB4, PCL85, PCL86, PCL805, PL504, 
FY8I/800, PY88, 30PLI4, 6P23, PPUOO. 

Colour Vxlvn—PiSOS. PL509. PL5I9, PY500/A, 
AH twcid. 35p ooch. 

Airlll SplItCan—2 wly, 75 OHMS, Inild. Typi, 

AERIAL BOOSTERS 
Aortal bpeaton c*n produce romarkablo. 
improvomerste on tho picture and aound. In 
frlnga or difficult ar®**. 
8li~ForTFI atarao and standard VHF/FM radio. 
812—For tha oldar VHF telavition—Plaasa ■tata chaonal numbers- 
B45—-For Mono or colour this covBrt tha complate 

UHF Tatevision band. 
All fcoostara art compJeta with battary with 
Co-ax plugs and sockats. Next to tha set flttinf. 

£4-20 

MULLARD CAPACITORS 
Typa C20O/1 Vilgaa from -OluF to |-5uF. 
iWv/w & 490 v/w. 
PriCt par mixed Bargain Pack r00/£l -50,500/£7 00 

All prfcea Include VAT. PftP 30p par ordar 
Exports wckonne at cost. 

ELECTRONIC MAILORDER LTD. 
<2 BRIDGE STREET. RAMSBOTTOM. 

BURY, LANCS. 
TEL; RAMS (070 082) 30M 

||-N-T-E R-L-O-C K I-N El 
PIASTIC STORAGE DRAWERS 

IB*!." 

I * 

Newest, neatest 
lyitem ever 
devised for storing small Im 
parts and components: 
resiitors, capacitors, diodet, transistors, etc. 
Rigid plastic units interlock together in vertical 
and horizontal combinations. Transparent plastic 
drawers have fabel slots. ID and 2D have spice 
dividers. Build up any size cabinet for wall, 
bench or table top. 

AS SUPPLIED TO POST OFFICE. 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins X 2im5 X 2iihs). 
£2 20 DOZEN. 
DOUBLE UNITS (2D) (Sins x 4iin5 X Itfns). 
£4 90 DOZEN. 
TREBLE <3D> £4 Mfor 0. 
DOUBLE TREBLE 2 drawers. In one outer 
case (4D1), £7 -2ifof 8. 
EXTRA LARGE SIZE (4DI) « 25 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, fess 5% 
Orders over £60, less 7J%. 
PACKING/POSTAGE/CARRIAGE: Add 7Sp to all 
orders under £10. Orders £10 and over, please 
add 10% carriage. 

QUOTATIONS FOR LARGER QUANTITIES 
Please add 0% V.A.T. to total remittance 

A/) prices correct at time of going to press 
FLAIRLIKE SUPPLIES (Dept. pw5) 
124 Crichlewood Braedway, London NW2 

Tot. 0M5O 4844 
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Dl~~?NR:D 

~T~O""ICS 

The Chroma-Chime is the world's first electronic musical door chime 
to use a pre-programmed microcomputer chip to generate tunes. 

Now you can replace your old boring buzz. zing or ding with the 
sound of this remarkable feat of British engineering * capable of playing 
24 well known melodies. 

Really enjoyable to build. th is kit will give you the satisfaction of 
assembling a first class professional product for yourself and give you 
and your callers entertainment for years to come as well as enhancing 
your home. 

Buy your Chroma--Ch ime Kit now and get a free large poster (size 
approx. 23V2" x 16%") of the original circuit diagram as above. which 
incidentally measures 36-24-36 . 

*.This one was nor done by our bird-brained designer on the back of a 
cigarette packet; as you can seel 

The CHROMA·CHIME IS exclusively designed by 

CHAQmnT~QnICS River Way. Harlow.Essex. 

Practical Wireless, May 1978 

r---------, I ToCHROMATRONICS. River Way. Harlow. Essex. U.K. 

I Please send D Chroma·Chlme Kits at [18 ,00 each I 
I Including VAT and post and packing I 
I PLEASE USE BLOCK CAPITALS. 

I Name I 
Address 

I I 
I I enclose cheque/PO value [ I I or debit my ACCESS/BARCLAYCARD account No. I 
I I I I I I I t I I I I I I 1' 1 I I 
I Signature I 

N.B. The CHROMA-CHIME is also available. fullV 

LaSHmbled,priC8[19'95 incvATandp05tandpacking . .J 
PW578 - __ "'188888888 __ _ 

73 

Revealed... 

the secret circuit 

of the 24 tune 

chroma - chime 

The Chroma-Chime is the worid's first eiectronic musical door chime 
to use a pre-programmed microcomputer chip to generate tunes. 

Now you can replace your old boring buzz, zing or ding with the 
sound of this remarkable feat of British engineering* capable of playing 
24 well known melodies. 

Really enjoyable to build, Jhis kit will give you the satisfaction of 
assembling a first class professional product for yourself and give you 
and your callers ontertainmen! for years to come as well as enhancing 
your home. 

Buy your Chroma-Chime Kit now and gel a free large poster (size 
approx. 23S4" x 16Vi") of the original circuit diagram as above, which 
incidentally measures 36-24-36 . 

*.This one was nor done by our bird-brained designer on the back ot a 
cigarette packet, as you can see! 

The CHROMA-CHIME is exclusively designed by 

River Way. Ha do w, Es sex. 

OrccnsUMfves • God Siivt- ihv Qtmcit- Rid«) Bnttnni.i 
lundofHopf: .md Glmy*0 Comu All Vt:Fn«lhful 

Or<in<jes;ind Lemons■ Wesmmsier Chimes* Sador's Hornpipe 
Seothoven's 'F.Me KnucKmf} ' • The MdrsoiHdise • Mo/art 

We<fdnuj March* Cook House Door* Si«ir SpiingSud Bonner 
Beethoven's Ode (p Joy* WrUiam Tell Ovriure 
Soldie<'sChorus* Twmkle. Twinkle iiltMSt»r 

GfP.n Gaff ol Kiev* Maryland* OeulschlaiuJ Hber A lies 
Bach • Colont'1 Bogm • The LoraUic 

T 

ToCHROMATRONICS, Rivet Way. Harlow, Essex, U K, 

Please send O Chroma-Chime Kits at E18 OOeach 
including VAT and post and packing 
PLEASE USE BLOCK CAPITALS 

I enclose cheque,'PO value P  ' 
or debit my ACCESS/BARCLAYCARD account No. 

Practical Wireless, May 1976 

Signatura 

N. B. The CH ROMA-CH IMEisalsoavailable. fully 
assembled, pncc E t9-85 incVATand post and packing 
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NOTICE TO READERS 
When replying to Classified Adyertisements 
please enJure: 
(A) That you haYe clo.rly Itated your require' 

ments. 
(B) That you haye enclosed the ri,ht remittanc •• 
(C) That your name and address is written in 

block capitals, and 
(D) That your letter is correctly addressed to the 

advertiser. . 
This will a.sist advertisers in processinC and 
de.patchinc orders with the minimum of delay. 

Receivers and Components 

HI-FI BARGAINS 
Spoclal low price. for repair lIOU ... 1I (RY) Unit. 

20W otereo HI·fldellty Amp. 

HI~flltereo Clllette Oeck 

25W stereo amp. piu. turntable 
In case 

Full 
Prl.. RY Prlc. 
£52 '00 £21·00 

P. & P. £t'50 
£51 '00 £31'00 

P.&P.£I ·OO 

£123 '00 £00 ' 00 
P. & P. £2'50 

10W tuner amp. plus auto change In ca •• 
£125 '00 £ ..... 

P. & P. £2 ' 50 
70W speaker system full hi-fi apec. 

(carried full guarantee) £185'00 pr. £15'00 pr 
P. & P. £3'00 

Range of repaired Vldeotone speakers at keen prices 
lully guaranteed. Send for lilt. 

ALL PRfCES INCLUDE V.A.T. 
The repair yourself (RY·) It,ms are brand new and com­
plete with only minor faultl . Full 8par.8 Ire available 
at low price. and there I1 a better than 75% chance of 
the unit being perfect. 

These are Incredible bargalna to the enthullaat with 
limited fund • . 

ELBAR INDUSTRIES 
7 Cherlton Avenue •• romley. Kent, 

Tolophon.: " ... ,,,. 

BARGAINS GALORE: LM555CN 35p, 4148 
3p. Log Pots 5K 16p. <l!.assls Sockets Up. 
914 3p. Cahbon Film Re8istors 12 W 100 fot' 
80p. Veroboard 3'.1n x 5in. 4Op. Send now 
for complete list. Only extra ISp postage. 
CLEVELAND SUPPLIES, P.O. Box 20, 
Howard Drive, Redcar, Cleveland. 

/Ij,t> <'0 

o"t\t>'" VINTAGE RADIO ~<~~ 
~ 'te 1920 to 1950 
Receiver., valvet, component ••• eNlce d.ta, historical 
r.aearch, books. magazine., repair. and reltoratlon •• A 
complete service for the collector and enthusiast of 
vintage radio. 

S.a.e. with enQulrlea an'CI for monthly new.heat. Fu111977 
catalogue, 70p po.t paid. 

TUDDR RIES (Vlntag. Bo .. lc •• ),I4, 8road Btr •• I, 
Blaplo Hili, 8rlalol, BSte 1NL. T.I. Brl.lol 505412. 

74 

SMALL ADS CONDITIONS OF ACCEPTANCE 
OF CLASSIFIED ADVERTISEMENTS 

The prepaid rate for classified advertisements 
Is 20 pence per word (minimum 12 words), box 
number 60p extra. Semi-display setting £6,80 
per single column centimetre (minimum 2·5 
cms) . All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846) 

1. Advertl •• mant •• r. accepted lubl.ct 
to the condition. appearing on our 
currant .dv.rtl •• ment rate card and on 
the ex pr ••• under.tandlna that the 
Advertl.er warrant. that the .dv.rtl .... 
ment do •• not contravene any Act 0' 
ParUament nor I. It an Infringement of 
Ihe .rlllah Cod. of Advertlalng 
Practice. 

2. The publlaher. reserve the rlOht to 
r.'u .. Or withdraw any advertl •• ment. 

S. Although ev.* car. I. taken. the 
PubUah.,. ehali not be liable for clerical 
or prlnters l 1"0'" or thel, con •• -
qUlnc ••• 

VALVES 
Radio - T.V. - Industrial - Transmittin, and 

Projector Lamps 
Wo Dispatch Valyes to all parts of the world by 
return of post, Air or Se. mail. 2700 Types In 
stock, 1930 to 1976. Obsolete types a speciality. 
List 20p. Quotation S.A.E. Open to callers Monday 
to Saturday 9.30 to 5.00 closed Wednesday 1.00. 
We wish to purchase all types of new and boxed 
V.lv •• and Projector Lamps. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, Ea.t Wltterlnr, 

SUI.ex POlO BBN 
W •• t Witterlnr lOll (STD Code 014366) 

LOUD SIRENS 6v D.C. for Burglar Alanns 
£1,46 Inclusive. Grimsby ElectroniCS. Lam· 
bert Ro,ad, Grimsby, Humberside. Large 
selection components etc. List lOp. 

24 HR. CLOCK/APPLIANCE TIMER KIT 
Switches any appliance of up to tkW 

COil 
on and off at preset times once a day. 

_ KIT conlalno: AY-S-1230 Cloc~ 

: ]Sb ~~~:~~ce m!l:;,:r ~U~PIY.O 5~IS~f.y 
drivers, switches LEO., trlac, PCB, 
and fulllnstructlona. ONLY £13 ' 7$ 

~~a: g~~ ~e8xat3~v~ 7Jr7l~;:~~J~~~~r~c window ~::: 
D~727 Dual 0'5" 7 .eg. ~ED Display £"50 
AY·5·1230 Clock Appliance Timer I.C. £4 -15 
LM3911 Thermometer/Temperature Control I.e. £t'H 
555 Timer I.C. 8 pin dll Hp (310r £1 '00) 
7., Op Amp I.C. 8 pin dll zep (5 for £1 '00) 

MINI MAINS 
3A 6Jp 20 p TRANSFORMERS 
85A' 71p "5A' wllh 8-Q·6V 100mA 85p 
12A .4p trigger lip 12-ll-12V l00mA lip 
16A 'Hp Olae ZIp L.E.D .• 0 '2" Gr.en 21p 
°lsolated tab Red top (11lor £1) 

QUANTITY DISCOUNTS ON REQUEST 
ADD 8% VAT+25p P&P. MAIL ORDER ONLY TO . 

T. K. ELECTRONICS (PW) 
, .. STUDLIY GRANGE ROAD, LDNDON. W7 2LX. 

ELECTROLYTIC CAPACITORS. Of assorted 
valves and voltage.s SO for 99p inc VAT. 
P&P lOp. FJLECTRONIC SUPPLIES, 588 
Ashton Road, Hathershaw, Oldham, Lancs. 
Tel: 001·652 9879. 

ELECTROLYTIC CAPACITDRS (V/UF) 6 3V/470 5p: 
loooUp: 220014p; 3300 Up: 4700 tip ; 10V/l0. 47. 2208p; 
410 'p; 2200 Up: 3300 tip: 18V /100. 220 'p; 330. 470 lOp: 
1000 ZOp: 25V/22. 33 'P: 100. 220 Ip: 330. 470 12p: 1000 
Up: 3SV/47 7p: 100. 220. 330 Hp: 5OV/l 7P: 22. 33 top: 

1iY)I¥~.fi~::~I!·'S:p~~::C:yac 2A ZIp: Push·to 
make SPST 250 vac 1 A 30p: 
MICRO SWITCH (With lever} 250 vac lA 50p: 
WAFER SWITCH Single Pole (ceramic) 8 way x 3 

~~~ ~SwR~P) : ~:y; ! sal30p ~ ~:;03rt~~Ys~,fc~5:a: ;~~o~~ 
~rL~~~I·M"I~o .. r(pf) 220. 10% Ip; 3200. 3300. 8200 1% 

~~t.~~· ~~~iiTz.e8~~WR~.r~ ~1~e!~P iw 
:n:"~~r~'"z,~~ridl~~~~~~~o~:W70KO.1MO. 3MO. 
T~IMM!R CAPACITORS 0·5 pf-.5 pf:l 5 pf-7 pf Up: 
TANTELUM CAPACITOR 6V 20uF. 330uF 10V/120uF 
ZOp ea; 12V/2 5uF. SuF Up ea; 15V/2 7uF 2OV/l '5uF 
Up .a; 35V/O '22uF, 4·7uF. 22uF Up ea: 
RF CONNECTOR BNC Socket (Cha .. la Mounting) "P: 
BARRIER STRIP 7 way (4BA/Solder tag) 3Sp: 3 way 

~::~S~;g;;~'l!'trcf~ Double Sided 44 way 0·15" pitch 

l?:~;"MICCAPACITORS(pl) 100V 20. 24, 33. 43. 503p: 
200. 500. 750. 27000 Cp: 
Mall ordor only. P & P. Up. Add 8% VAT.C.W.O. 

$lE Ltd. Sy.tom T.chnIQue. (11 •• lronlca) Ltd., 

Dall.ld, Slick Hili, Idenbrldg., Kont, TNI 1NL. 

BRAND NEW COMPONENTS BY RETURN. 
Et.ctrol~tic Cafaciton 16V, 1SVt SOV. 

&oV.:l~): 1oL~p. &(sJ$~f~i·-~~j,.47iStJ.!: 
lOp. 470-llp. ($OV-16p). 1000/ISV-l5p. 
IOOO/lSV-18p. 1000/SOY-llp. 
Submlniature bead tantalum electrolytic.. 

~:ii3~-?2.& 0'!7tris·LCfp • 3Syb.~/ <!f51~6~~~:: 
ll/ 16V. l3110V. 47/6V. 68 & 100 @ 3V-14p. 
Mullard Miniature Ceramic: EI2 Series 63V 1%_ 
10 pr. to 47 pr.-Jp. 56 pI. to 330 pr.-4p. 
Vertical Mountin. Ceramic Plate Cap • • SOV. 
EI2 II pl.-IOOO pf. E6 1500 pl.--47000 pl.-Ip 
Polystyrene Ell Series 6lV. Hor. Mountinc. 
10 pf. tp 1000 pf.-Jp. 1200 Pr. to 10000 pl.-4p. 

~i'"·:od ~i~:~er. ~OV 2~~P' M~~3. E6. :.;~:: 
·68-lIp. I 0-14p. 1·S-lOp. 2 ·2-14p. 

~~l~r ' O~~IY~O~~p.Fi.lc\'I'. 18f~:'p~·O~.ca:~5~g: 
~i,2~·!:;;~ I~~~o ~i~~~.~~ .... ~~~~.~~~~· ... ~~~ .. ~r;; 
0·250 watt I Cl to IOMO. (10% over IM) . " Ip 

? :~gg ::~~ :8 g :~ f~~g: ... :: .. : ...................... ~ ·. · .. .-.-.':.~t: 
IN41_Jp, IN4002-lp, IN4006-7p, IN4007-8p 
BCI07/819. BC 147/8/9. BC I 57/8/9. BFI94 & 7-9p. 
20mm. fu •• s ,15. '25. ,5. 1 '0.2 -0.3'0 & 5A-lp. 
Printed Circ;uit Holders (or 20mm. (uses-5p. 
POlt lOp (Free oYer £4) . Price$ VAT inclusive. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S80RN 

TRANSISTORS, RESISTORS, CAPS, POTS, 
Plugs & Sockets, Zeners, TTL, Cable, Boxes. 
All at very good prices. 65 Ra-ilway Road, 
Leigh, Lancs. Telephone'l.eigh 679575. 

BARGAIN SUPPLIES 
'~A" S ... rel Kin allat9'p •• ch , guaranteed 10% good 
deylc.l. .lIghtly out of manufacturers .pec. but 
Id •• , for hobbyl.t. 

KIT QUANTITY 
AI 25 
A2 25 
A3 25 
A4 7 

AS 25 

linear IC's 741. 555, 381 etc. 
TTL 7400 series. large mix. 
linear and digital mixed 
LED readouts, factory relects you to 

teat. 
NPN and PNP tronsl8to," TOI8. 

T092. 
"8" KIt. 100% device •• Hp each. 

B1 5 TIP 41 /A type plastiC power 
B2 2 240v/12·0-12 l00mA plus P.C.B. 

B3 
B4 
85 
B6 

15 
5 

80 
25 

Thl. line P&P 40p. 
T03 NPN silicon power transistors 
Push to make switches, 3 coloura. 
400 PIV SOOmA silicon dlodea. 
400mA zener diodes. mixed volta· 

ages. 
87 10 Low noise metal tranalstora 2N930. 

U2 type re~ch.roeable NI. Cads. £2·50p each. 1 % re· 
Illtors ZIp each. 
All prlce.lnclud. VAT. pi •••• add lOp per line P&P. 
JDNES SUPPLIES, 51. A.hton Rd •• Oldham, Lan ••. 
TEL: 06t·652-917 •. 

Radio Receivers 

V.H.F./AIRBAND 88·135 MHz and M.W., 
Pocket Sets (Superhet plus Int. Speaker) 
£9 · 95, Mains-Battery Portables £13· 55, prices 
include P&P & Aces. Noble Electronics, 
26 Lloyd Street, Altrincham, Cheshire 
WA14 IDE. Tel: 001·941 4510. 

Ladders 

LADDERS. Varnished 20ft 91n extd., £29'72, 
carr. £2 ' 40. Leaflets. Also alloy ext. up to 
62ft 6in. Ladder Centre (WLS2), Halesfield 
(1) Telford. Tel: 586644. Callers welcome. 
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NOTICE TO READERS 
When reptyirx to Ctassifled Arfvertlicmont* 
pleHt* oniure: 
(A) Thiit you h*v# cUtrly tttced your roqucre- 

irtonti. 
(B) That you have eaclojed cho right r«mitunca. 
(C) That your rame and addrm Is written in 

bfock capitals, and 
(D) Thtt your letter is correctly addressad to the advertlier. 
Thli w«U aisijt advertijers In proceistng and 
deipatching orden with the minirnum of delay. 

Receivers and Components 

HI-FI BARGAINS 
Special tow pxlcei tor repair younelf (RY) Unite 

Full Fflce RVPrice 20W atareo Hl-fldeUly Amp. £52 00 £29 09 P, A P, £1 -50 
Hl-ft etereo caEfiella Deck £5100 tM-M P. 4 P. £1*00 

20W atareo Hl-fldeUly Amp. £52 00 £29 09 P, A P, £1 *50 
Hl-ft etereo caEfiella Deck £51*00 £99 99 P. A P. £1*00 
26W etereo amo, plua turnlahls In csie K22 00 £M M P. 4 P. £2 50 10W tuner amp. plus auto chenfle In caie £125*00 C«08 P. 4 P. £2-SO 70W epeaVer Byalem full hl-fl apse. (canled lull ouaranlfle) £18B*Q0 pr. EfiS-oopr P. A P. £5 00 
Renos of repelred Vldeolone spaaHera at keen prlcaa lully guaianteed. Send for (let. 

ALL PRICES INCLUDE V.A,T. 
The repair youraetf (RY*) Item* ere brand new and com- plele with only minor faulta. Full aparBB ars evaKable at low prices and there la a better than 75% chance Of lha unit being oertet!. 
Thane era Inc'fldibla bBrgalna to the enthuelaal with limited lunds. 

ELBAR INDUSTRIES 
7 Charlton Avanuo, Bromfay, Kent. 

Telaphona: 11 e»l01l 

BARGAINS GALORE; LM55SCN 35p, 4148 
$p. Log Pots 5K 16p, Chassis Sockets lip. 
914 3p, Cahbon Film Resistors 'z W JOO for 
80p. Veroboard 33«In x Sin 40p. Send now 
for complete list. Only extra 15p postage. 
CLEVELAND SUPPLIES. P.O. Box 20, 
Howard Drive, Redcar, Cleveland. 

/ VINTAGE RADIO \ 

1920 to 1950 c 

RflceWan. velvaa, comnonenla, oarvlca date, htetgrlcal 
reasarch, booKa. maonilnai, rcpaha and raatorallona. A 
complete aetvlce for tha collector and enthuataal ol 
vintage radio, 
S.e.a. with annulrJee and for monthly newahaet. Full 1«7 
CBtaloouB, 70p poat paid. 
TUDOR REES <V1ntaaa Barvrcaa). U, Broad Straat, 
•taplo Hill, BrJilol. BSift 1NL< Tel. BrUto! MS4T2. 

SMALL ADS 

The prepaid rate for classified advertisements 
is 20 pence per word (minimum 12 words), box 
number 60p extra. Semi-display setting £6-80 
per single column centimetre (minimum 2-5 
cms). Ail cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPG Magazines Limited. 
King's Reach Tower, Stamford St., London. 
SE1 9LS. (Telephone 01-261 5B46) 

CONDITIONS OF ACCEPTANCE 
OF CLASSIFIED ADVERTISEMENTS 
1. Advertlnmente erp •ccepteti «ub|acl 
la fha eondUlon" appaarlng on our 
eurranl advarfteemant rat# card and en 
tha airpraea underrtanding that Iba 
Aduartliar warranU Ihet tha advertlBa- 
inmt dco not cantravtr-a any Act of 
Parliament not la (t an lofrrngimant of 
the Brltlah Coda ol AdvertlllnO 
Practice. 
2. The publlehare lasarva the right to 
refuaa or wllhdrave any adwertlBiment. 
3. Although evafV ova la lalcan, the 
Ptibllaheraahal1! not belleble for clerical 
or printer** arrora or their conM- 
quencee. 

VALVES 
Ridio - T.V. - Industrial - TnnsmiKinr md 

Projector Lamps 
We Dispatch Valves to all parts of the world by 
return of post, Air or Sea mail, 2700 Types in 
Itnck, 1930 to 1976. Obsolete types a speciality. 
List 20p- Quotation S.A.E- Open to callers Monday 
to Saturday 9-30 to 5.00 dosed Wednesday 1.00. 
Wo wish to purchase all types of new and boxed 
Valve, and Projector Lemps. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade. Eaet Wlttorlnf. 

Sussex PO10 8BN 
West Witterlnf 3023 (STD Code 024166) 

LOUD SIRENS 6v DC, for Burglar Alarms 
£1-46 inclusive. Grimsby Electronics. Lam- 
bert Boad, Grimsby, Huxnberside. Large 
selection components etc. List lOp. 

24 HR.CLOCK/APPLIANCE TIMER KIT 
SwUcbes any appMaoce ol op to IkW ^on and off at preset times once a day 

J KIT conlafn*: AY-5-12ao Clock/ jT'rC-j Appllanca Timer I.C., 0*5" LEO 
^ 9 • display, malna supply, display ^ drlvsra, awltcbes LEOs, trlac, PCS* and fa tl InstrucUona. ONLY £13 75 
While box 58x131 x 71mm with rarf Acrylic window C2-M Whit© bo* as abovs drilled ready for KIT £2 59 
DL727 Dual 0*5" 7 9eg. LED Olaplay £« *» AY-5-1230 ClOCK Appliance Tlmar I.C, £4 85 LM3St1 Tharmometer/Temperature Control I.C. £1-M 655 Timer t.C. a pin dkl Wp (3 lor £1 00) 741 Op Amp l,C. 8 DWI dll 24p (5 for £1 00) 

4009 TRIALS Plastics MINI MAINS TRANSFORMERS 
s-o-ev ICMmA BSp 12-0-12 V 100mA 95t» 

L.E.D.s O S" Green 21 p Red 10p{11 for £l> 
QUANTiTY DISCOUNTS ON REQUEST 

ADD fi% VAT+23p P&P. MAIL ORDER ONLY TO 
T. K. EUFCTRONICS <FW) 

199 STUDHV ORANGE ROAD, LONDON. W7 2LX. 

ELECTROLYTIC CAPACITORS. Of assorted 
valves and voltages 50 for 99p inc VAT. 
P&F lOp. ELECTRON 1C SUPPLIES, 588 
Ash ton Road, Hathershaw, Oldham, Lanes, 
Tel: 061-652 9879. 

ELECTROLYTIC CAPACITORS (V/UF) 6 3V/470Sp; 1000Up; WOOiip;3300ISp; 470018p; lOV/IO. 47, 220fip; 470 flp; 2200 Up? 3300 16p: tflV/100. 220 Ip; 330. 47019p; 1000 29p: 25V/22. 33 lp; 100. 220 «p; 330. 470 «P; >000 2lp: 35V/47 7p: 100, 220, 330 Mp: SOV^I 7p; 22. 33 10p; 47. 100 28p; 330, 470 48p; 1000 65 p; SWITCHES Tooole 5PST 250 vac 2A 25p: Pulh-lo maka SPST 250 vac IA SOp: MICRO SWITCH (with Iev9f>250 vaciA 5Bp; WAFER SWITCH Single Pole (ceramic) 8 way x 3 I0p;3 way x 2 880; 3 way x CTOpta way x 3 850; Single Pols (SRSP) 8 way x 6 13Sp; Asaorted awltcbaa on 1 or mora waters 80o: SILVER MICA (oD 220. 10K l»: 3200. 3300. 8200 154 ilp: 17000. 22000 IK Mpi 27000. 33000. SCOCO 15S JSp: 
2Kll,SKn,3Kn.1I)KD.15Kn,2Sp:«20KO, IMa.SMD 
TRIMMER CAPACITORS 0-5of-5of; 1 5o(-7pM7p: TANTELUM CAPACITOR 6V 20iiF. 330pF 1CV/120aF 20p ea; 12VJ2 5«F. 5uF Hp ea: 15V/2 JpF 20V/1 5uF Up as; 35VJI1 2JuF, <-7aF, 22uF ilp ea: RF CONNECTOR BNC SocKellChmla Mounllng) Mb: 
BARRIER STRIP 7 nay (IBAjSolrfer faa) 35p! 3 way (IBA/Sotder lag) Up; EDQK CONNECTOR Double Sided 14 way 0-15 pilch 
CERAMIC CAPACITORS (pi) 1Q0V 20. 21,33. <3, 503p: 200. mo. 760. traooip:     Mall order only. PAR. 2!p. Add 8J4 VAI.C.W.O. 
STE Ltd. By Item Tacbnlquaa (llaclronlea) Ltd., 
Dafield, Slick Hill, Edanbrldo,. Kant. TNI SHI- 

BRAND NEW COMPONENTS BY RETURN. 
O^rr'ri-T. ^^'li'mldc-V "V47-S£ 

IOO0.aSV.- -l Bp. IOODiSOV—12p. 
Submlnlatura bead tantalurt. elactrolytica. 
01, 0-21, 0-47. 10 @ 3SV, «-7 ffi 8;3V—•p. 2-2/15V B 4 7a5V—»p. I02SV I5/I6V—IJp. 32/16V. 33/IOV. 47/6V, 60 S 100 <S 3V—I4p. 
Hullard Miniature Ceramic EI2 Series 8JV 7%. 
10 pl. to 47 p(.—Jp. S6 pf. to 330 pf.—4p. 
Vertical Mounting Ceramic Place Cape. SOV. EI2 22 pL—1000 pf. E6 1500 pf.—47000 pf.—2p 
Polyatyrene E12 Serie. 63 V. H or. Moon tin». 
10 of. to 1000 pt,—lp. 1200 pl. eo IO000 pf.—4p. 
Hullard Pol.e.ler MOV Vert. Mte. E6 Serlea. 01 co -I—4p. 15. 22—5p. -33, -47—Sp. •68—Ilp. I 0—I4p. 1-5—10p. 2-2—24p- 
Mylar (Polye.ter) Film 100 V. Vertical Hep. •O0I, -002, 005—3 p. -01, -02—4p. -04, OS—5p. 
Miniature Film Reaiator. Hlgfr.tab- £12 5Si 0125 watt 1012 to 2M2n     P 0-250 watt lO co IDMO. (IOJ« over IM) P 0 500 watt lOQ Co 21-170   -'tP 1 -OOOwatt loft to lOMO   lp 
IN4I48—3 p. IN4002—Jp. IN40Q6—Tp, 1614007—6p 
BC107/0)9, BC147/8/9, BCI57/e/9, 8Fi94 & 7—9p. 
20mm. lutes IS. -25. -5, 1-0, 2-0. 3-0 » 5A—3p. Printed Circuit Holdart lor lOmm. fiites—3p. 
Post Iflp (Free over £4). Prices VAT incltitivo. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S3 0RN 

TRANSISTORS, RESISTORS, CAPS, POTS, 
Plugs & Sockets. Zeners, TTL, Cable, Bosies. 
All at very good prices, 65 Kail way Road, 
Leigh. Lanes. Telephone Leigh 679575. 

BARGAIN SUPPLIES 
"A" Sacral Klta all at Mp aaeh, guarantied 80% good dflvic«, ■llghriy out of manufaclurors »p»c. but Ideal (or hobbyist. Kit QUANTITY A1 25 I Inoar IC b 741. 555,3« etc. A2 2S TTL 740U aarlsB, iBraa mix. A3 • 25 linear and digital mixed A4 7 LED raadouta, fBctoiy reiecli you (o teat. A5 26 KPN and PNP tiansiBtors TOIfl, TOW, "B" Klla 100% davlceB. MP oacb. Bi 5 TIP 41/A lyoe D'aat'c power _ ^ BZ 2 24^/12-0-12 100mA plus P.C.B. This line PiP 4Op. 

63 15 T03 NPN Bit Icon power ttaneiBtors B4 5 Push 10 make swHches, 3 colour#. BS 80 400 PIV 500mA silicon diodaa. 66 25 400mA 2en«r diodes, mixed voTW- agea. 67 10 Low nolae metnl fraoBlatotd 2N850. U2 type re-chargeable Nl. Cad#. £l-»p each. 1% re- tlBto's 20p each. 
AH prJcat Include VAT, pletae add 20p par Una P*F. 
JONES SUPPUtS.JO Aahton Rd.. Oldham. Lanca, TEL: 061-652-2871- 

Radio Receivers 

V.HJF-/AIKBAND 88-135 MHz and M.W.. 
Pocket Sets (Superhet plus Int. Speaker) 
£9 95, Mains-Battery Portables £13-55, prices 
include P&P & Accs. Noble Electronics, 
26 Lloyd Street, Altrincham, Cheshire 
WAi4 2DE. Tel: 061-941 4510, 

Ladders 

LADDERS. Varnished 20ft Sin extd., £29-72, 
carr. £2 40. Leaflets. Also alloy ext. up to 
62ft 6in. Ladder Centre (WLS2), Halesfield 
(1) Telford. Tel; 586644. Callers welcome. 
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Situations Vacant 

Radio Technicians 
Government Communications Headquarters has vacancies for 
Radio Technicians. Applicants should be 19 or over. 
STANDARDS required call for a sound knowledge of the 
principles of electricity and radio, together with 2 years' 
experience of using and maintaining radio and electronic test 
gear. 

DUTIES cover highly skilled telecommunications/electronic 
work, including the construction, installation, maintenance and 
testing of radio and radar telecommunications equipment and 
advanced computer and analytic machinery. 
QUALIFICATIONS: Candidates must hold either the City 
and Guilds Telecommunications Part 1 (Intermediate) 
Certificate or equivalent HM Forces qualifications. 
SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 
(highest pay on entry) rising to £3,883 with opportunity for 
advancement to higher grades up to £4,297 with a few posts 
carrying still higher salaries. 
Opportunities for service overseas. 
Further particulars and application forms available from: 

GCHQ 
Recruitment Officer (Ref PW I S) , 
GCHQ, Oakley, 
Priors Ro,,!d, Cheltenham; GLS2 SAJ. 
Cheltenham (0242) 21491 Ext 2270. 

Service Sheets 

SERVICE SHEETS - COLOUR TV SERVICE MANUAU 
Servlcl Shlet, for Mono TV I Radlol, Record Player. and Tapa Recorder. lip. Pi ...... nd 'ar". Stamped Addr •••• d 

Envllop • . W. can lupply manual, for mOlt mak •• of Colour Talavlllon Receiver. by return of POlt . 
•• R.C. PYI ICKO PHILlPB ITT/K. BONY G.I.C. HITACHI BAIRD ULTRA INVICTA FlRGUBON 

H.M.V. MARCONI AND MAin MORE 
Ltt UI quota you. Pi •••••• nd I Stamped Addr •••• d Envelop. for a prompt rlply. Allo compr.hlnllvl T,V. r.palr 

mlnuol. by J. M. Court. S.A.E. for dotoll.. MAIL ORDER ONLY 
G. T. TECHNICAL INFORMATION SERVICE 

11 DRYDEN CHAMBERS, UI OXFORD ST., LONDON WIR 1PA 

BELL'S TELEVISION SERVICES for Ser· 
vice Sheets on Radio, TV, etc., 75p plus For Sale 
S.A.E. Colou r TV Service Manuals on 
request. S .A.E. with enquiries to B.T .S ., COMPUTERISED OHESS Otallenger Three 
190 King's Road, Harrogate, N Yorkshire. Levels of skill normally £200, our price 
Tel: (0423) 55885. only £124 ·95. Mail Order only. JAGBERRY 

LARGE SUPPLIER OF SERVICE SHEETS 
LTD., 95b Ardwell Avenue, Barkingside, 
nford, Essex. 

All modela at 7Sp PO/Cheques plus 
NEW BACK ISSUES of "PRACTICAL WmE· s.a.e. Except Colour and Car Radios. 

Free TV fault flnding chart or TV IiBt. LESS" available 65p each post free. Open 

Strictly by return. P.O./Cheque returned if not in stock-
Bell's Television Services, 190 Kings Road, 

C.CARANNA Harrogate, N. Yorks. Tel: (0423) 55885. 
71 Beaufort Park, London NWtt IBX 

SEEN WHISIl'ONS CAT? 5000 odds and 01-458 4882 ends. Mechanical/Electrical Cat free. 
SERVICE SHEETS for Ra~. Television, WHISTON (Dept. PW) , New Mills, Stock· 
Tape Recorders, Stereo, e . With free port. 
fault-finding guide, from SOp and SAE. 
Catalogue 25p and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, Business Opportunities SUIl8eX. 

SERVICE SHEETS, Radio TV, etc., 10,000 RADIO OOMPONENT & KIT Business for 
models. Catalogue, 24p, plus SAE with sale. Nominal payment for goodwill. Buyer 
orders, enquiries. Telray, 154 Brook Street, purchases stock approx. £5,000. North Lon· 
Preston PR1 7HP. don. Box No. 141. 
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Educational 
GO TO SEA as a Radio Officer. Write: Prin· 
cipal, Nautical College, Broadwater, Fleet­
wood FY7 8JZ. 

WHY NOT BE A 
Higher certificate 
Apply Maritime 
Lowestoft College 
Lowestoft, Suffolk. 

Professional? New TEe 
in Marine Electronics. 
Studies Department, 

of Further Education, 

Books and Publications 
SIMPLIFIED TV REPAmS. Full repair 
instructions individual British sets £4 ' 50, 
request free circuit d iagram. Stamp br ings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkball, Lanarkshire. 

THE DALES FORD SPEAKER BOOK 
by R. F. C. Stephens. 

Thl. book I. a must for the keen home conatructor. 
Lateat technology DIY apeak.r designs . Contain. full 
plana for Inflnlte baffle and reflex deslgna for 10-100 
watta, also unusual cantre-bass system for thOle who 
want HI-fl to be "Haard and not Been". £1'" (£2'20 poat 
paid. $5 Overs.aa). 

VAN KAREN PUBLISHING 
5 SWAN STREET 

W'LMSLOW 
CHESHIRE 

YOU CAN'T HELP BUT MAKE MONEY. If 
you follow the planned and detailed infor· 
mation on how to start your own busmes, 
rewinding Armatures, set out in the new 
manual which is profusely illustrated and 
leads you through easily understood stages 
of fault diagnosis, taking data, test pro· 
cedures, laying down new windings, where 
to obtain work, how to cost jobs etc. NO 
PREVIOUS ELECI1UCAL KNOWLEDGE 
REQUIRED. Complete instruction manual, 
£4, plus 30p P&P. CWO. Copper Supplies, 
102 Parrswood Road, Withington, Manches­
ter 20. Dept. PWB. 

I;W - 11 -1 =1 - 1- 1 :4=1 =I :~ 13 =t 
WORLD RADIO TV HAND800K 1918 Edi tion . [8 ' 25 
SO CMQS IC Projecu Ill. . A.. P.lllold) . • . . .. . .•. • ll~S 
A. PnC1;al lll troduuIoII lO O'I,ul le. . . . ..... . 0-05 
18 TUled Tn.II" ttor Pro je<U (Il Torr.",). . . . • . .•... . O~S 

~o~ ~~:iI41;:~rll.:~rM~~~ tr!~I:r~t,I:~t~~~~G~ R'lye;" . . ~~~~ 
Pn(ual R . ... i." R, nowtlton 01 Colour TV', (C , f . MiII.r' ....•. £I-OS 
Fu" & G~mu ""Hh rOIl' E1Kuo"i~ C.lc"II.IOf" (J, ....... 'I e) , . , • , • • • £0-85 
Ho"" to b",td A.duncild Short Wan lI.iUlo,wt .... Ill. A. . Pe"fold) , . ( I-3D 

:01~~ ,7~::ld"E,,~~t;o;:.~c:. :-:."Jr~;:~:I~ . Il~~~:,,) : : : . : : ~t~~ 
Ser",it,,, . T .. ",;lIor Rad IO fI..ceiw . .... , . , . , . £0-9S 
Solid SIU. Sho rl WI~. R.c .i ~.fI for Sel ''' '' •• ' , . , , , .. £ 1-05 
PHICESINCH JO£ POSTAGE&PACKING ... S I\. £ . FO N FUUUST 

CI3l1i!l1:ifUJjINiH8 @flO "jll :1B Hai ti I ua':!-F'N:J 

Aerials 

ANTI-TVI 
TRAP-DIPOLES 

CUT OUT TVI. SWL·lng and TX·lng. MODELS:-SWL 
£29·11.500W TK or SWL £,tt 'H , All complete Inc. 15 ' 
feeder . V AT and Carri age, Send 10'" x 7" 12ip SAE 
& 3, 9p stamps for details, 8erlal article, tast report., 
testimonial s. G2DYM, 

LAMBDA, WHITEBALL. WELLINGTON, SOMERSET 

Wanted 
WANTED. New Valves, Transistors. Top 
prices, popular t ypes. Kensington Supplies 
(C), 367 Kensington Street, Bradford 8, 
Yorkshire. 

"RADIO AND TELEVISION SERVICING" 
books w anted from 1964-65 edit ion up to 
date. £3 · 00 plus postage paid per copy by 
return of post. Bell's Television Services, 
190 Kings Road, Harrogate, N. Yocks. Tel. : 
(0423) 55885. 

STEREO DECODER for Grundfg KS540 Con· 
sole. Stott, 16 Durley Chine Court, West: 
Cliff Road, Bournemouth. TeJ: 24258. 
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Situations Vacant Educational 

Radio Technicians 

Government Communications Headquarters has vacancies for 
Radio Technicians. Applicants should be 19 or over. 
STANDARDS required call for a sound knowledge of the 
principles of electricity and radio, together with 2 years' 
experience of using and maintaining radio and electronic test 
gear. 
DUTIES cover highly skilled telecommunications/electronic 
work, including the construction, installation, maintenance and 
testing of radio and radar telecommunications equipment and 
advanced computer and analytic machinery. 
QUALIFICATIONS: Candidates must hold either the City 
and Guilds Telecommunications Parti (Intermediate) 
Certificate or equivalent HM Forces qualifications. 
SALARY (inc. supps.) from £2,673 at 19 to £3,379 at 25 
(highest pay on entry) rising to £3,883 with opportunity for 
advancement to higher grades up to £4,297 with a few posts 
carrying still higher salaries. 
Opportunities for service overseas. 
Further particulars and application forms available from: 

|| GCHQ 

Recruitment Officer (Ref PW/5), 
GCHQ, Oakley, 
Priors Road, Cheltenham, GL52 5AJ. 

* Cheltenham (0242) 2I49I Ext 2270, 

GO TO SEA as a Radio Officer. Write: Prin- 
cipal, Nautical College, Broadwater, Fleet- 
wood FY7 8JZ. 

WHY NOT BE A Professional? New TEC 
Higher certificate in Marine Electronics. 
Apply Maritime Studies Department, 
Lowestoft College of Further Education. 
Lowestoft, Suffolk. 

Books and Publications 

SIMPLfFIED TV REPAIRS, Full repair 
instructions individual British sets £4-50, 
request free circuit diagram. Stamp brings 
details unique. TV Publications (Ause PW), 
76 Church Street, Larkhali, Lanarkshire. 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Slepheru. 

Tbl» book I« a must for tba teen homo conttructor. Ufllaot tochnolooy DIY opookor doalpni. Contotno lull plena for Inflnlro batflo and roflo* doslom lor 10-100 waHa, alio unusual canfro-baas ayafam lor Ihoae who want Hi-fi lo ba "Haard and nol aaao". cf >03 (£3-20 puat paid, SSOvaraaaa). 
VAN KAREN PUBUSHtNC 5 SWAN STREET WILMStOW CHESHIRE 

YOU CAN'T HELP BUT MAKE MONEY. If 
you follow the planned and detailed infor- 
mation on how to start your own business 
rewinding Armatures, set out in the new 
manual which is profusely illustrated and 
leads you through easily understood stages 
of fault diagnosis, taking data, test pro- 
cedures, laying down new windings, where 
to obtain work, how to cost Jobs etc. NO 
PREVIOUS ELECTRICAL KNOWLEDGE 
REQUIRED. Complete instruction manual, 
£4, plus 30p P&P, CVVO. Copper Supplies. 
102 Parrswood Road, Withington, Manches- 
ter 20. Dept. PWB. 

Service Sheets 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
8>rv9e« for Mono TV. Rurtloa, Record Playen and Tap* Recordnra 7)p. Plaaae aand larga Stampad Addr«attd Envelopa.Wa can aupply manuala tormoal itiakea of Colour Talavlalon Rac<lv«rt b> return of Ooaf. 
•.R.C. PYt ICKO PHILIPS ITT/KB SONY O.I.C. HITACHI BAIRD ULTRA INVICTA FERGUSON H.M.V. MARCONI AND MANY MORE 
L»t ua qudta you. Plaaaa aand a Stamped Addroaad Envelopa for a prompt rapJy. Alao comprahanalva T.V. repair manuala by J. M. Court. S.A.E. for datalla. MAIL ORDER ONLY 

6. T. TECHNICAL INFORMATION SERVICE 
1» DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IRA 

DELL'S TELEVISION SERVICES for Ser- 
vice Sheets on Radio. TV, etc., 75p plus 
S-A.E. Colour TV Service Manuals on 
request S.A.E. with enquiries to B-T.S., 
ISO King's Road, Harrogate, N Yorkshire, 
Tel: (0423) 55885. 

LARGE SUPPLIER OF SERVICE SHEETS 
All models at 7Sp PO/Chequos plus 
s.a.e. Except Colour and Car Radios. 
Free TV fault flndlnu chart or TV list 
Strictly by return. 

C. CARANNA 
71 Beaufort Park, London NW1I 6BX 

IH-458 4882 
SERVICE SHEETS for HacBo, Television, 
Tape Recorders, Stereo, etc. With free 
fault-finding guide, from SOp and SAE. 
Catalogue 2Sp and SAE. HAMILTON 
RADIO, 47 Bohemia Road, St. Leonards, 
Sussex. 
SERVICE SHEETS, Radio TV, etc., 10.000 
models, Catalogue, 24p, plus SAE with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PR1 7HP. 
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For Sale 
COMPUTERISED CHESS Challenger Three 
Levels of skill normally £200, our price 
only £124-95. Mall Order only. JAGBERRV 
LTD.. 95b Ardwell Avenue, Barkingside, 
nford, Essex. 
NEW BACK ISSUES Of "PRACTICAL WIRE- 
LESS" available 6Sp each post free. Open 
P.O./Cheque returned if not in stock— 
Bell's Television Services, 190 Kings Road, 
Harrogate, N. Yorks. Tel; (0425) 55885. 
SEEN KlnSTONS CAT? 5000 odds and 
ends, Mechanical/Electrical Cat free. 
WHXSTON (Dept. PW), New Mills, Stock- 
port. 

Business Opportonities 

RADIO COMPONENT & KIT Business for 
sale. Nominal pajunent for goodwill. Buyer 
purchases stock approx. £5,000. North Lon- 
don. Bo* No. 141, 

IPAC3IC3 BOOK SERVICE I 
WORLD RADIO TV MANOBOOK 7978 Edit/an. . . . igfCrKKICPrcircc.?*, A.F.ototd) ... . ...... A PkiicjI Inirodntieo ir> Digiui IC'« . . > , ...... ?8 Tciied Tmrmiior Prottcu (P Tcunt), , . ....... MFfSko vlim Piim 9CAM miACi (F G. Pi,.r» .... How tg bujld rev u-u Mesil A Irenuie lotiiorv (P. C, Payer) . . Pruiidl RapairA »«nOvitKfii of Colour TVI (C. F. HlHic) . . . , fun A Qimai-Ith yev'Useoemc CflcuJuor (J. VkflfJ ,,,,,, How to bu.lrf A4»»n<«d Sturi V/ava Rjcdvan IB. A. P«o{pld| . Bsdvo Antaena M'b«>oli tor Lena Oismnca Retain tee ..... $0 p..| Ft.ld I.•nutter N»J«tU IF. C. Kbyer)  Sarvlcnj Taanatiior Rulro Bacgiran . leltd "(it» Shaft Wii* Bataiian fat .    pmce5r'<irn'DtPOsrA6£d:i»Acr(»NG.>.s AE.FCN f 

Aerials 

ANTI-TVI 
TRAP-DIP OLES 

CUT OUT TVI. SWL-Ino an<( TX-lnj. MODELS :-SWl £29 11, 300W Tx or SWL £41 08. A|> complele Inc. 7B' letxier, VAT and Cnrrlaoa. Ssnd lO' * 7" 12ip SAE A 3, 9p siBmpo for detfllls, aarlal artlci©, lesl reporli. tea 11 mod I Bis, 62DYM, 
UMBDAa WHITE8AU, WELLINGTON, SOMERSET 

Wanted 

WANTED. New Valves, Transistors. Top 
prices, popular types. Kensington Supplies 
(C), 367 Kensington Street, Bradford 8. 
Yorkshire. 

"RADIO AND TELEVISION SERVICING" 
books wanted from 1964-65 edition up to 
date. £3-00 plus postage paid per copy by 
return of post. Bell's Television Services, 
190 Kings Road, Harrogate, N. Yorks. Tel; 
(0423) 65885. 

STEREO DECODER for Grundig KSS40 Con- 
sole. Stott, 16 Duriey Chine Court, West 
Cliff Road, Bournemouth. Tel: 24268, 
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Miscellaneous 

100 Resistors 15p 
tw s" c/FILM 2·2 0·2·2M 0 (EI2) 

10 .ach of any value 
Sand .tampoc! .nv.lop. for FREE SAMPLE 
ceo CASSETTES 30p All C .... tt •• In ·PI •• tlc 
ao CASSETTES 45p C ... with IndeX end 
All prlc •• Include VAT. 

~~"U~1r. ~I%counl' 
50 Unit. 7" 
00 Unit. 10" 

Screwed A ••• mbly, 

:~tg;l;t~bCJ.j!~'Ofiics 
:H'::~S~~~Y. 
Tol._ 

• ULTRASONIC MOVEMENT DETECTOR 
At a price you can afford. Ideal for Burglar Alarms. 
Automatic Light Switching, etc. This Is iust one of the 
huge range of detection equipment available from 
CWAS, and I1 offered at the special fully Inclusive 
~rlce of ~'H up to the end of May 1978. Send crossed 
PO/cheque to: 
a,~::k.tt D.nbrook walkbr·s~tf:.lor ~~:. t'~ 

31J DIGIT DVM MODULB ElT. Autozero, 
autopolarlty only £37·50. SAE details. MLC, 
116 College Road, Southwater, Horsham, 
Sussex. 

EX MINISTRY EQUIPMENT 
Aerilll Rotation Motor units, complete with 
Remote Position Indicator connecton and Data. 
Transistor Curve Tracers. DC Motors. SV DC 
Stabilised Power Supplies. Thumb Wheel Switches. 
Ten Turn Potentiometers. DC Milliampmeters. 
Lever Switches. Seven Segment G.. Displays. 
Terminal Blocks. 12 Way Cable. 100 Way Cable. 
240V Solenoids. Push Buttons. Odd Items of 
Test Equipment. Aircraft Instruments and Equip­
ment. Lots of Items in Stock. 9" x 3" S.A.E. For 
List. Mail Order Only. Eldun Electronics. 31 
Alexander Drive. Timperley. Cheshire. WAIS6NF. 

PRINTED CIRCUITS and 
HARDWARE 

ftudlly available luppll •• of Constructor.' Hardware. 
Printed circuit board •• top quality for Individual d •• lgn • . 
Prompt •• rvlce. Send 25p for cataloGue from : 

RAMAR CONSTRUCTOR SERVICES 
.... n. Road, .","onl-on-Avon, Warwick. 

T.I: 417. 

ENAMELLlO COPPER WIRE 
Iwg 1 Ib 80z 40z 20r 
14-1' 1'41 I'll ." " 
lG-2t I a I ·" '12 '11 
30-34 I·.. 1·71 ... '14 
311--40 I·U t·.. t·.. ·71 

Inclullvl of p&p and VAT. 
SAE bring. Catalogue of copper and r •• ,.tenCI wlr •• 
In all coverlno •• 

THE SCIENTIFIC WIRE CDMPANY 
PO aox _, London E4 .aw 

R ... OfIICI: IZ Conlngaby Garden., 

only 17ln. 

rof~~!lio~~'fl":.'!~ 
A .... n on lacI .nd BBC2 TV 
You only n •• d I.''liftlng Iron, 
Icr.wdrlv.r, pll.r. and Inlpl 
Flv. tranll.tor Circuit 
•• nd ,tamped, addr ... '" 

, 11' 

~r.mpl.le £15.95 aullt & t .. t.d £20·95 
Poel£f'II+£1 ' 31VAT POlt£I' 20+£t'71VAT 

MINI KITS ELECTRONICS. 
la CLEVELAND ROAD. 

LONDON. Ell 2AN (Mall o.d •• 0"1~) 

OUTSTANDING 2200 HI·FI FM TUNER. 
Latest silicon superhet design, Varicap 
Tuning, Full Coverage 88-102 MHZ. Ideal 
for Push button/Manual tuning. Supplied 
Built &: Tested with full instructions only 
£9'95 (P&P 5Op) . GREGG ELECTRONICS, 
86·88 Parchmore Rd, Thomton Heath, 
Surrey. 

GOVERNMENT SURPLUS SUPER PACK H PLUS 
S OP Toggle .wltche • . 8 varlou8 mlcro8wltch., . 1 bank 
SoP owltches ON/OFF Slx 11 5/16 flange for fitting . 4 
mini electromagnet •. 1 72" multlcore cable. 1 12'1 heavy 
duty motor with pulley 2'" x 11. 2 magneta. 1 60" spring 
coli lead. 
PLUS Send g ' 50+50p PP 

~o:i.BT:'~~~;'I~;~1 PW) 125. High at ••• t, D.al, 

4T in,erts H x f 20 ohm D.e. Ideel for microphone or 
IPe.ker U8e. SIp each Incl P . & P. OuantJty dl,count • 
available. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

LOSING DX 7 
FREE OX from tiring WHISTLES and CW inter­
ference FAST with a Tunable Audio Notch Filter. 
Sharp notch tunes 350-5000 Hz. includes speaker 
amplifier. DIG OUT the RARE OX for only 0·90. 

Get SPOT-ON the OX with a Crystal Cali· 
brator-between your antenna and receiver. 
Switched equal-level I MHz. 100. 2S KHz markers 
to VHF. bypassed when off. DIAL UP the RARE 
OX for only £13 ·80. 
SEND off NOW. Each easy.assembly kit includes 
all parts, printed circuit, case, connecton etc. 
instructions. postace and money back assurance. 

CAMBRIDGE KITS 
45 (PE) Old School Lane, Milton, Cambrldce • 

W. would like you to know that we make_ . * aEC Cabln.1e I * Sp.cla' cablne.. _'. 'J.Y / I * P.otollfpo printed el.eulle .. ' .. _ .~ * Inatrum.nt pan.l. 
W. aloo have a quantlllf GB3/AT Cabinet 
punching •• rvl •• , and und.rtake artwork. 

H. M. I!LECTRONICS 
171& Pullwood Rd : ehelll.ld ste a.D Tol: (1742) _ 

Send 15p (Refundable) for leaflet. 

SUPERB INSTRUMENT CASES by Bazelll, 
manufactured from P.V.C. faced steel. 
Hundreds of people and industrial users 
are choosing the cases they require from 
our vast range. Competitive prices start at 
a low 9Op, chassis punching facilities at 
very competitive prices. 400 models to 
choose from, free literature (stamp .would 
be appreciated). BAZELLI, Dept No 25, 
St. Wilfrid's, Foundry Lane, Halton, 
Lancaster LA2 6L T. 

tOO WATT GUITAR/PA/MUSIC: 
AMPLIFIER 

With superb treble. bass. Overdrive. sJlmline, 12 month. 
guarantee. Unbeatable ofter at £39. Also twin channel 
with separate treble/ba .. per channel £41. Money re­
turned If not absolutelY delighted within 7 days. Also fuzz 
boxe. great sound, robust construction £I .... Also 100 
watt 12 In. sp.aker. £22' 50. 
AIllncluI1ve of P.P. Send cheque or p.a. to : 

WILLIAMSDN AMPLIFICATION 
62 THORNCLIFFE AVENUE. DUKINfIELD. 

CHESHIRE. TEL: 061-344 5007 

Please Insert the advertisement below In the next available Issue of Practical Wireless for ..... .. ..... .... .. insertions 
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I enclose Cheque/P.O. for £ .......... . ............ . 

(Cheques and Postal Ordera should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME ......... .. ... .................................... .. ..... .. ...... ... ... ... ...... ......... .. ... ........ .... ..... .... .. 

ADDRESS ............ ..... .. ..... ... .... .. ........... .. .... ...... ... ... ... ................ .. ........... ..... .. ...... ... . 

S,nd to: Claulfled Advertlaement Manager 

PRACTICAL WIRELESS, 
GMG, CI ••• lfled AdvertJ.ement D.p~, Rm.lD7. 
King'. Ite.ch Tawer, Stamford 8tr •• t. 
London alt .LS T.I.phon. O1-HI 514. 

Rat. 
ZIp per word, minimum 12 word • • 80x No. lip extr •• 

Comp.ny ,.vl.tored In England. Real.tor.d No. 53e2f. Roglatored 0111 •• : King', R ••• h Tower. Stamford StrOll. London SE' 'LS 
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Miscellaneous ENAMCLLIO COPPER WIRE 

100 Resistors 7Sp 
1W i% cfFILM 2 «Q-2-2M 0 (EH) 10 ®och o( any vsluo 

Sand ttamp^d envelope foi FREE SAMPLE 
COO CASSETTES 30p 
COO CASSETTES 
All prJcea Include VAT. 
Quantity Dlieounu 110 Unite 5% » Unit ft 7X 00 Unite 10% 

AH Caiftettee In Plefttlc Caao v.Uh Index and Screwed Aftftembfy. Add poalaoe-iOp In £i. SALOP tLECTRONlCS 2J WYLE COP SHREWSSURY. Tel. U2M 

ULTRASONIC MOVEMENT DETECTOR At a orlc© you ten aftord. Ideal for BurfllBr Alarfna. AutomBtlc UoM Switching, etc. This Is joet one of the huge renge of delecllon cqulpivient avellabla from CWAS, and It oflflfed at tho epecial fully incfuslva prjee Of tWjtS up io Ihe end ot May 1970. S«nd croseed 
eSi*i?"'lt''B«l<br«Ok Walk, Br.iilurd 104 Ml W.Voik. Or 5,* E. Idf Prle. LIU, 

JI, DIGIT DVM MODULE KIT. Autozero, 
sutopolarlty only t37'50. SAE details. MLC, 
US College Road, Soutbwater, Horsham, 
Sussex. 

EX MINISTRY EQUIPMENT 
A«rial Rotation Motor units, complete with 
Ramote Poiition Indicator connector* and Data, 
Tnnsifttor Curve Tracers. DC Motor*. 5V DC 
Siabflitad Power Supplies. Thumb Wheel Switchrs. 
Ten Turn PoUntiometers. DC Miliiampmetert. 
Lev«r Switches. Seven Segment Gas Displays. 
Tarminal Blocks. 12 Way Cable. 100 Way Cable. 
240V Solenoids. Push Buttons. Odd Items of 
Test Equipment. Aircraft Instruments and Equip- 
ment. Lots of Items in Stock. 9" x 3" S.A.E. For 
Lilt, Mail Order Only. Eldun Electronics, 31 
Alexander Drive, Tjmperley, Cheshire, WA15 6NP. 

PRINTED CIRCUITS and 
HARDWARE 

Readily evinable tuppllf* of CofimtruclorV Merdwere. 
Printed clrcull boardi, lop quality fur Individual dealpna. 
PrDmpf eervlce, Send 25p for catalopuo trom; 

RAMAR CONSTRUCTOR SERVICES 
Muone Roed, •tratlotd-on-Avoii, Warwick* Tel; 4171 

■wg ( lb Bo* 4oi 2oi 
\A~19 io* 1 20 M » 20-29 2 46 I'M •«2 •9 W-S4 2 H 1-79 •» •f4 
35-40 Z-IS 190 1M n Inclusive of p&p end VAT. 

SAE bring* Celelpgue of copper end reelitanc* wke* In *11 covering*. 
THE SCIENTIFIC WIRE COMPANY PO Box >0, London Eft RBW 

Ren. Office; tt Cenlngeby Quden*. 

BUILD 
THE TREASURE TRACER 

MK III Metal locator 
I Vericaotuning ► Brllaln'ft beat eelllng meiar localor hit; 
} Filled with Faraday ehleld. Y Speaker and earphone operellcn » 4,000 already eotd y Knocke down to only I7ln. y PrebuUt ■•arch coll ■•■•mbly y Thorouabty professional finish y A* eon en BBC1 end BSCP TV I You only need •olderlnfl Iron. •crewdrlver, pllere and anlpa I Five tr*n*i*tor circuit 
Send elatnoed, addreeted envelope for 

c.mpi... £15.95 aUiiiftt«ud £20.95 
Poattl M4£t-J7 VAT Poat£1 ■ 2I + C1 T7VAT 

MINIKIT9 ELECTRONICS, t* CLEVELAND ROAD. LONDON, £11 2AN (Mell order onlyj 

OUTSTANDING 2200 Hj-n FM TUNER. 
Latest silicon superhet design, Varicap 
Tuning, Full Coverage 8&-102 MHZ. Ideal 
for Push buttonyManual tuning. Supplied 
Built & Tested with full instructions only 
£9*95 (P&P 50p). GREGG ELECTRONICS, 
86-88 Parchmore Rd, Thornton Heath, 
Surrey. 

GOVERNMENT SURPLUS SUPER PACK M PLUS 
6 DP Taggla ewltchas. 8 various rnlcroftwltcho*. 1 bank 
SaP Bwltcheo ON/OFF 51*11 8/15 flange tor fitting. 4 
mini electromagnoift. 1 72"* multlcore cable. 1 12v heavy 
duty motor with pulley Z'vll. 2 maOnata, 1 CO" spring 
coll lead. 
PLUS Send £] M+Up PP 
lo a.B. Supplies (Dept PWJ 125, High Street, Deal, Kent. Tel: 0iO4S tint. 
4T Ineerts 1|x} 20 ohm D.C, Ideal for microphone or ■peakar uce. Mo each Incl P. & P. Quantity dlacount* available. 

LOSING DX 7 
FREE DX from tiring WHISTLES and CW inter- 
fcrence FAST with a Tunable Audio Notch Filter. 
Sharp notch tune* 350-5000 Ht. includes speaker 
amplifier. DIG OUT the RARE DX for only f7-90. 

Get SPOT-ON tho OX with a Crystal CaJi- 
braior—between your antenna and receiver. 
Switched equal-level I MH*. 100,15 KHz marker* 
co VHF. bypassed when off. DIAL UP the RARE 
DX for only £13-80. 
SEND off NOW. Each easy-ajsembly kft include* 
all parts, printed circuit, case, connector* etc. 
instructions, postage and money back as»urance. 

CAMBRIDGE KITS 
45 (PE) Old School Lxno, Milton, Cmmbridfk. 

We would like you lo know thai wa 
* DEC C«blp«t* 
ic 8p*el*1 cablnebi 
ic Prototype prlnUd elfeuIts y 
ic Inabument panals * 
W# aloe have a quantity GB3/AT Cabinet 
punching atrvice, and undertake artwork. 

H. M. ELECTRONICS 
111. PuHwood Bd 1 •h.m.ld 8)0 IBD T.I: <07421 UM7I Stnd 15p<RelunriBt)le) lor leflfl.t. 

SUPERB INSTRUMENT CASES by Bazelll. 
manufactured from P.V.C. faced steel. 
Hundreds of people and industrial users 
are choosing the cases they require from 
our vast range. Competitive prices start at 
a low 90p. chassis punching facQltiea at 
very competitive prices. 400 models to 
choose from, free literature (stamp .would 
be appreciated). BAZELLI, Dept No 25, 
St, Wilfrid's, Foundry Lane, Halton, 
Lancaster LA2 6LT. 

100 WATT GUITAR/PA/MUSlC 
AMPLIFIER 

With cupwb trftblo, bafis. OvftrdHve, ftllmlin*, }2 montha guar«n(o«. Unbeatable offer at £39. Atso twin channel with s«oa'«la treblybaee per channel £44. Money re- turned If not ob*atutely dellahted within 7 dey«. Aleo fux*. boift* great aound, robuet conatrucfton £5-64. Also 100 watt 12 In. Bpeakei* £22 M. 
All Incluslva of P.P. Sand chequa or P.O. to: 

WILLIAMSON AMPLIFICATION 
62 THORNCUFFE AVENUE. DUKINRELD, CHESHIRE. TEL: 081-344 BQ07 

ORDER FORM please write in block capitals 

Please insert the Bdvertlsemenf below In the next availsble Issue ot Practical Wireless for   Insertions 

I enclose Cheque/P.O. for £  

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd, and made payable to Practical Wireless). 

NAME              Sonrf tor Ativ«rtl*eroent Managar PRACTICAL WIRELESS, 
OMQ, Claulflod AdvarttBamonl DapL, Rni,Zt)7. 

ADDRESS           Klng'a Roach Towar, Stamford Straal. 
London 8C1 BLS Tafaphona 01-W 5S4B 

20p per word, minimum 12 word*. Bo* No. Hp extra. 

Company ragTatarad In England, Raglaterad No. 63526. RaglatBiad offtca: King'* Bench Tewtr, Stamford StfMrt, London 9E1 0L3 

Practical Wireless, May 1978 
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ARMATURI & COIL WINDING 
.NAMILLlD COPPE" WIRE 

A~"~.J~~.qJ~~t:,:=I:r.:IU::l't~i. 
S.W.G. t Ib ••• 1 lib ... 1 
"lot. c ·n It ·1I 
11 to 11 a ·tI at· •• "'014 a·.. at · .. 
010.. a ·n al ·t. 

All prlc ..... Inclull •• of P ... P. In U.K. 

~~~r..~~o:'U::'~~I.~i.:·:'.Pf.?W~t~ ... R~;t; 

SCOPE CALmRATOR, portable, battery 
operated. SAE details. Ramar Constructor 
Services, Masons Road, Stratford~n-Avon, 
Warwicks. 

RECHARGEABLE BATTERIES 

~~~t'·D',C(~p(~JPB . ~ : 3~~35~~~f ':~t;~in~C~h(!::~n 
£8 ' 98 .ach .xcept PP3 chargor £5 '82. Charging holder. 

~~~I~' :'n1y sag;.e ~~~~:"rn~ed~C~1~~"':~ld' ~g~e~~.1 
packege and Insurlnce order. under £20. '% oyer £20. 
SAE for full detail. plus 75p for 'Nickel Cadmium Power' 
booklet. 250/12 voll lnvert .. a now ••• II.ble. Ma" Orders 
10 Depl. PW, SANDWELL PLANT LTD .• 201 Monmoulh 
Drl ••• Sulton Coldfllld, Wool Mldl.nd • . Tol : 021·354 
8784. Caller. to T.L.C., 32 Craven Street. Charlna erOll, 
LondonWC2. 

With detachable head £18 ·00 pp 86p 
In storage case, room for transformer £19 ·50 pp 86p 
In case with variable transformer £29 ·00 pp 86p 

S2 DRILL STAND A robust. all metal stand with 
ample throat dimensions, Will take both P1 
and P2 Drills. £t8 '50 pp t06p. 
SUPER 30 KIT 30 tools Incl. Drill P1-

without stand, £t9 '39 pp It, 
Pt DRILL £9 ·87 pp 38p 
S1 DRILL STAND £5·t3 pp 38p 

FLEXIBLE DRIVE SHAFT 
£5 ,94 pp 34p 

MO"SI COOl TUITION AIDS 
C .... tte A: 1 .. 12 w.".m. for amat.ur radio ,xlmlnatlon. 
C ••• ett. B: 12 .. 24 w.p.m. for prof, •• lonal Ixamlnatlon 

r::r::a~~O,7ght IYlt,m aVlllabl •. Mor •• Key Ind Buzzer 
Unit for .endlng pr.ctlee. 

TRANSFO~MERS 
Continuous a/c 12v. DIC 

£758 pp Stp 

Prlc .. e.ch C ... ottt (Including booklell) U 11; Mor .. 
Key and BUzzer £4 ,51. 
Price. Include pOltagl etc., Over •• s. Air mall £1 Ixtr • • 

Variable speed a/c 12v. DIC 
£9 ,50 pp Stp All prices Include VA T 

MHIL ILECTRONICS (D.pl PW) 

tl ';.":.f::':~1:":~4 ~l~on, 

Electrical 
LIST NO. 28 now ready--S~"ll Illustrated 
equivalents also cartrld&es, leads, etc., free 
for long SAE. Felstead Electronics (PW), 
Longley Lane, Gatley, Cheadle, Chellhire 
SK84EE. 

Full CIIII~ ue 25p 20p P&P with order 

B24- RP " .r80 c .... tt. gloss/fo"ite rocord/pl.ybock £9.84 
8 12-01 mono c .... pllybk . £1 .60 B24-Ql ster80 c .... ploybk. £2.BO 

A2B-06 snoreo Btk co.tridge £1.80 E12-~ stereo/mono c_. aro .. £l.BO 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 ortlcl. by A . C. Alnl".) COM of OIII/IMI ,,"cl. lupplled on rlqUH' 

IF Sub-Assembly (GB) £6·80. P & P 75p. 
Mullard ELC1043 V'cap UHF Tuner£4·50. P & P35p. 
3-way Station Control Unit £1·20. P & P 25p. 
6-way Station Control Unit (Special Offer) £1·00. 
Power Supply Prtd Circuit Board £1·00, P & P 3Op. 
Res, Caps, Semiconds, etc, for above £5,80. 
Mains Transformer for above £2,50. P & P 30p. 

Add 121 % VAT to price of goods. P & P all Items 85p. 
Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel, 01-794 8751 
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Drills, Stones, Burrs etc. 40p each, Circular 
Saw Blades-set of 4 with Arbor £3 ·SO. 
Pc!r.P any quantity 25p. Please send 9" x 4" 
S.A.E. for leaflet and order form. 

PCC84 0 '45 U28 • .•• BU4G • .•• BlBM t 10'PCF805 VALVES 
'

pcloo'"zsllJ25 t' .. leR4GY t'IDBKBGT 0'U'30C'8 t.~ 
PCC81 0' ., U27 , ,0015V4G D·.UlDGT 0 ·1IO'30F5 t ·oo 

Aloes "2' EFIIS "50 PCF80 D'" U80' 0·10 5Z8 t ooeSA7 0 IIS30FLI2 t 20 
.: I .: 1 PCCI8ID ·n UIII 0 '71 5Y3GT 0·15 6l7G D'SSI30FI2 t ·. 

AR8 0 '10 EFIIS 0 '45 PCF82 040 UA8C80 ,Z4G 1 ''IUSG7 0'7530FlI4 t ·oo 
ARP3 OlO j EFae 0 ' 15 PCF84 0 '''1 0 'lO i5Z4GT 0 lI6SJ7 0·'/II30l15 t ·oo 
ATP4 0 ' " EF91 0 ·" PCF88 0 '15 UBFSO "U ' 8AB7 0 '106SJ7GTO'5030L17 t ·ot 
BI2H 3 GO EFI2 O'7' j PCF2000 ' 1IO UBF89 O''' IBAC7 0'''8SK7 0· .. I30PI2 too 
DAFI8 , ... EF05 ' ·45 PCF20' , ... UBLI t ·oo 8AHO 0708SL7GTO'71,30PLI HI" 

g~~F 'nnm: n: m~ : :::1 ~~~~ : :~ :~~: : ::j8SN7GT. n.~~tU 1 :;: 
DK9tI 0 10 1 EF804 210 1 PCFIOS' " UCF80 ' ·10 BAL5 .49 6SQ7 • 75135LBGT 010 
DL92 '50 EFL200 ' ·75 PCF80II "85 UCH81 '10 8AL5D B'ISOV8GT , ·n35W4 , .. 
DY8B/870 55 EHIO 0 '10 PCFS08t ·OO UCLB2 O'7I 16AM5 t lOeX4 0'1035Z4GTO'71 

ESSL 7 ' " EL34 2·20 PCL81 0 .. Ul4' 0 ·71 BAN8 ' ·15 6Y8G 115 50CDeG 
DY802 O' '' j EL32 0 '10 PCH2000' lO

j 

UF41 010 8AMB 015 6X5GT O'SS 50C5 0 '10 

EaeCC/~'30 ~~~ = : :: I ~g~:.;: ~~~ : .~ :~8:W::'6Z4 oas"75 n: 
E180CC "30 ELB' 0'70 PCLae 0·70 UY82 0 55 18AS6 o."lmL2 

: ::Inc, 0 " 
[ 1SOE • GO ELB2 "11 PCLBoe/85 uyae 0 '50 8A TB "71'7V4 . ... 76 0 .. 

~~~;C: '= I ~t:: : .ro IPD500 g: I VR'05/~ ... :~~: : :"~'9D2 Olf.:~ n: 
EABC80I ,. ELIO t ·30 PFL200 " 15 VRI50/30 6AX4GT ~~,~ .:85A2 2 20 
EBII 0 '49 EL9' t · .. PL3B . ... "25 O· ,723A/8 ... 
EBC33 NO EllS 0 '70 IpL91 In IX" 0 '7S ' 6AX5GT 1~~~8 :'=)803 e 00 m: ::: m~ ~:'§' 0 887 : '~:12AT7 0 '55~ t~ := 
EBF89 0 '" EL822 H Add 12i% for V,A.T. ~~AB 049 '12AU7 0 '50 813 .,. 
EC52 0·49 EM31 0 '1 BEB 1 '50112AV8 0701829B .10 
ECC8' 055 EMSO 0 '80! PL92 0, ,, X81 M !'50 8BG8G , ,00 12AX7 0' 5011IS2A 4," 
ECC82 0 '50 EM81 0'10 PL.83 ,,. Z800U 3'00 6BJ8 "'OI2BA8 0 '50 868A 2'" 
EBCIIS 0 ' " EM84 0 '49 PL84 0 '" Z80tU 3 ' " 6BQ7A 110 12BED 0'81\93IA ' ·00 
ECC84 0 '45 EM87 t 011 PL504 "'0 ZIOOT , .,. 6BR7 2·30 l 2BM7 0 ' 10:954 , .,. 
ECOO "50 EYSI ' ·CS · PL508 ' ,30 IA3 "10 8BW8 I " 112C8 • 55~55 0," 
~COO t '25 EY81 0' 45 PL509 2 10 IU 0 30 IBW7 t 00 12EI 4'25,. ' ·51 
ECC88 . ... . EY81/87. 55 PL802 281 IR5 "9 BC4 , 40 1215GT '·49 167 0·110 
ECC'810 "EY88 0' 15 PY33 0 10 154 . ·49 8CD 0' 55 12K7GT I 10 1125 t ·oo 
ECF80 0' 51 EZ80 0 '45 PY80 010 ,55 0 49 ICH6 300 12K8GTO 7011629 O· TO 

~g~:~1 : :~ ~~s'ol : ::: PY81/~55 mB :.:: gg~8 onl12Q7GT OSO ~~~ ~= 
ECH34 0 11 GZ32 0'.5 PY82 045 2021 0'55 8EA8 : ::,.125C7 0555842 "51 
ECH35 1 ,. Gl.13 3' 50 PYIIS 0 ," 21<25 "00 6F8G 0 '751125H7 0 '7°15933 3 '00 

~g~:~ : .:: ~~ =:: m& n::~ ::: 8FI2 G-I' :' 1~~~7 :::!~ ::: 
ECH84 • '5 KTIO 4" 0 PYIISe 5 15 3DD 0·40 :~~ ~ . ::! 12Y4 0'40'18061 • . ., 
ECl80 0 ''' ' KT88 "75 PYSOI 0 '10 3021 20 '00 1457 t · .. 8065 t ·2t 
ECL82 0'" MH4 t · .. QQV03-IO 3E29 5 ,,, ~48WA : ' : 'jI9AQS . ·758067 "00 

~gt: n: ~~~ ~= QQVoelol" ~e! ::: 8J5 ' :75 1~~ t: '::lgm f::: 
ECL86 0·55 OB2 • 10 14 '00 5B/254M 6J5GT 0 '919H5 17 '00:6146B 4·20 
EF37A '50 PABC80 QV03-I22 10 ' "58 6J8 0·50.20P3 0 '1016360 2 '00 
F.F39 2.. 0 '40 SC" 4°04 ,00 15B/255M IJ7 "7Si20P4 "10[8020 S'st 

~m n: ~g~ ::r, ~~~~IIOO: . :: SB/2!1OM
8 50 1 :~~G :::I~g~~T:'::i= : :;; 

FF80 ~ 49 PC88 075 TT21 750 '5018K7G 0 ·35 .30CI7 ,,;19003 0·'/11 
POSTAGE : £,-£2 20p: £2-£3 30p: £3-£5 40p: 
£5-£10 60P i over :£10 free , minimum order ,£1 . 
A loloflhe •• v.lv ••• r. VALVES AND 
~:~of~~de.~~dderl~~~~ TRANSISTORS 
80 we reserve the right Telephone enquiries 
to change prlcel for :~~8:·aIV:,~'. ; trai.~~i 
new stock when un- 749 393(, trade and 
avoidable. export 743 0888. 

COLOMOR 
(ELECTRONICS LTD.) 

170 Goldhawk Rd., London W.12 
Tel. 01-743 0899 

Open Monday to Friday 
9-12.30. 1.30-5.30 p.m. 
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ARMATURC A COIL WtNOtKO ■ HAMBLLfD COPPCPI WIBS 
Only too QUlllty iptUrlili budpN*]. All ortfirn dlip«tQh«d wllhln 14 hra. 

•.W.O. Ilbrol ilbr««l II to ft « M AI M MIoM <l-« AI'IO Mto M AJ-a AI'M MteM U»3 It'll 
All price" it# Inctuilvd of P. A P. In U.K. 

COPPIR SUPPLita. lit Purawood RoBd, WJtMnglon, MineheiUr M. Till MI-MS IYM i 

SCOPE CALIBRATOR. portaTjle, battery 
operated. SAE details. Ramar Constructor 
Services, Masons Road. Stratford-on-Avon, 
Warwldo, 

RECHARGEABLE BATTERIES 

Speed up your precision work with 

MINIATURE 

POWER EQUIPMENT 

LrllLlrSI ■. SlVWr 

•AA* pencall (HP7J £.1 32; Sub 'C C\ M. 'C (HP11) AtOj 'O' (HP2) £3 M, PP3 £4 68 Matching chargera £fl-»8 each except PP3 cheroif A5 62. Chnrolng holdera for 8, 3, 4, b or c pencell" Mp. 'C A 'D' eli» holdere, 4 celle only BOp. PriceB Include VAT. Add 10H coil pechege and 4r>iuranc« orderi jndw £20. 1% ovar £20. 
SAE ioi lull detail" olua 73p for 'Nickel Cadmium Power' booklet. 250/12 volt Invertare now available. Mall Orders to Dept. PW, SANOWEU PLANT LTD., 201 Monmouth Drive, Sulton Coldllfld. Wett Midlands. Tel: 021-354 «7M. Cellar" to T.L.C., 32 Craven Stre«1, Charing Crete, LondonWCS. 

MOR8C CODi TUITION AIDS CM*atte A? 1-^2 w.p.m. for amttur radlg ejiamlnatlon. Cjteelle B: 12-24 w.p.m. for profetelonal asamlnatlon Brapa ration. oree by lloKt ayatem avallabl#, Morte Key and Buzi«r Unit for eandlng practice. Pricet each Castitf* (Includlnp booklet") «4 M; Mona Key and Buizer £4'S«. Pricee Include ppatagtelc., Oveteoaa AJr mall £f extra. 
MHIL ELtCTRONtCS (Depl PW) 

If Lonaahora Wav, MIKon. Parfamouth P04 ILt 

Electrical 

LIST NO. 28 now ready—Styll illustrated 
equivalents also cartridges, leads, etc., free 
for long SAE. Felstead Electronics (PW), 
l.ongley Lane, Gatley, Cheadle, Cbeahlre 
SK8 4EE. 

PRECISION PETITE LTD 
U9a HIGH STREET TEDDINGTOM MIDDLESEX TWII 8HG 

Tel. 01-977 0878 

HAVE YOU DONE IT LATELY! 

Fit a 
new tape head 

f and transform the 
performance of 

your tape 
recorder 

RIDNBLITH 

REEL TO REEL 
AND CASSETTE TAPE HEADS 

Pleasa oncloae 
Full CaUlogu*25p JOp p&p wirti ordtr 

B24-RP iterso CBMtH fllow/lfrrltQ HCOrd/plByluKk £8.84 
B12-01 mono CM, pl«ybk, £1.60 824-01 fiereocBs. pl.ybk. £2.80 A28—06 itaroo 8ik c.nribjo £1.80 E12-09 llotao/mono cut. si.u £180 

5/7 Church St, Crewkerne, Som.Tel. (0460) 74321 

PRACTICAL WIRFI.ESS I.V. SOUND TUNER 
(Nov. ?B arllcla by A. C. AlnilU) Cwv ofoflglnil trt/ch wwUwd on reflVMf 
IF Sub-Assembly (G8) £6-80. P & P 75p, 
Mullard ELC1O43V,capUHFTun0r£4-5O.P& P35p. 
3-way Station Control Unit £1-20. P & P 25p. 
6-way Station Control Unit (Special Offer) £1-00. 
Power Supply Prtd Circuit Board £1-00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5-80. 
Mains Transformer for above £2-50. P & P 30p. 

Add 1Si% VAT to price of goods. P & P alt Items 85p. 
Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 
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www.americanradiohistory.com



WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELCOME , Tel. Watford 40588/9 

ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTE!D. 

g=~~~:H~~~:~~8~~RB:A:~1%:ND~r~~1T~E:::E~~G~~~I::=:~T 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADI AND EXPORT INQUIRY WELCOME. P & P ADD 3Op. TO ALL 
ORDERS UNDER £to ·IO. OVERSEAS ORDERS POSTAGE AT COST. 

V AT :'X':::: ::~:::'I:::~r."';;ri~::I::b~::ru~v~· ~u"!:~·:I::~:·.~~I~y' 
to devlc •• marked·. To the r •• t add tzty.. 

w •• tock many mor.ltem •. lt p.ya to vl.lt u • . W. are altu.t.d behind Wattord 
Footban Ground. N •• r.at Underground/B,. Rail Station: Wattord High 8tr •• t. 
Open Monaay to Saturday' ,..m.-t p.m. Ample Fr •• Cat Parklna Ipace available. 

POLYESTER CAPACITORS: Axlall.ad type, (Valu •• aroln ,,0. 
4OOV: 0'001,0,0015,0'0022,0'0033 Ip; 0'0047, 0 ' 0088,0'01, 0'015,0'018 'p; 0'022, 
0 '033, top; 0047,0·088. Up: 0'1, t5p: 0·15 0'22, Up; 0'33, 0'47 Hp: 0 18 45p. 
tlOV: 0·038, 0'15,0'22 ttp; 0'33.0'47 ttp; 0' 118, 1·0 Up; 1'5 2tp: 2·2 3Zp: 4'7 31p. 
I:!UBILlER: tOIOV: 0' 01, 0'015 tip: 0·022 tIp: 0'04711p: O·I34p: 0·47 SSp: 1·0 tS5p. 

POLYISTER RADIAL LEAD (Valu •• In "I). ZIOV: I F!ED THROUGH 
0'01,0'015 Ip: 0'022,0'027 7p: 0'033, 0'047, 0·088, 0·1 Ip: 0'15 CAPACITORS 
t2p: 0'22,0'33 t4p: 0'47t.p: 0' 118 21p: 1 ' 0 ~4p : 1·5 17p 2·2 :Hp l000pF/350V Ip 

ILECTROLYTIC CAPACITORS: Axial lead Iype (Values are In "f) . 
2Hv : 100 lip: Av: 0 47,1 '0, 1 ' 5,2'2,2 ' 5,3-3, 4'1,8 '8,8,10, 15,22 Ip: 47,32, SO, t2p; 
83,IOO,27p; 5OV: 1'0, 7p; SO,loo, 220, 15p; 470,50p; 1000, Up: 2200, lip; 4OV: 22, 
33~F, Ip; 100, 12p; 3300, IIp; 4100, Mp; 35V: 10, 33, 7p; 330,470, 3Zp; lOOO,4Ip; 
25V: 10, 22, 41, Ip; 80,100, lOO, Ip; 220, 2SO, Up; 470,540, 25p; 1000, 27p; 1500, :lOp; 
2200, 41p; 33OO,52p; 47oo,54p; tav: 10,40,47,88, 7p; 100,125, Ip; 470, tip; 1000, 
1500,21p; 2200, 34p; tOV:4,100,lp; 540tOp; lOOO,t4p. , 
TAG-END TYPE: 70V: 2000, Hp: 4700, t2tp; 5OV: 10,000 245p; 3000 75p; 4OV: 
2SOO IIp' 25V' 4700 4Ip ' 2000 37p; 4OV : 2000+2000, 15p; mv: 32+32 115p __ 

,J TANTALUM BEAD CAP-ACITORS POT!NTIOMETERS (AB or EGEN 
atV: O' I"F, 0 ' 22, 0,33, 0 ' 47, 0'118, 1 '0, Carbon Track. 0'25W Log & 0·1 

Un.er value. 2 ' 2~, 3'3, 4 '1, 6·8. 25V: 1 ' 5,10. 28V: 
1'5"F Up each. tlV : 22"F, 33, 5OO0,1K & 2K (UN ONLY) slngl. 

21 
:lip 

P 
P 
P 

IV: 22"F, 47, 88, 3V: lOO"F Hp each. 
toV: lOO"F 35p, tlV: 47, lOO"F 45p 

MYLAR FILM CAPACITORS 
tOOV: 0 ·001, 0'002, 0'005, O'01"F Ip 
0'011,0'02,0'03,0'04, 0'05, O'050"F Ip 
O'I"F, 0'15, 0,2 7p. itV: 0'47"F top 
CIRAMIC CAPACITORS 5IV. 
Range: 0'5pF 10 10nF 3p 
UnF, 22nF. 33nF, 47nF, 4p. 100nF Ip 

POLYSTYRENE CAPACITORS: 
10pF 10 lnF, Ip. 1 -5nF to 47nF, top. 

JACKSONS V ARIASLE CAPS, 
Dielectric o 2 365pF with slow 
lOO/300pF 10lp motion D~lve 305p 
500pF 125p 00 208/178 2tlp 
.:1 Ball Orlvo wllh • Iow 
4511/0AF 107p' motlo~' drive 30Sr: 
0101 Orlv. 4103 C804-lpF: 10: 15: 2 : 
.:t/38:1 528p SOpF tltp' 
Orum Mmm 31p· lOO,I50pF2t5p· 
O-l-3IIpF U5p 'L' 3x310pF 4Zlp 
00 2 385pF me OD-3x25pF 311p 

SILVER MICA (pf) CRYSTALS 
3 3,4'7,8'8, ID, 12, 18, 
22, 27, 33, 47, 50, 118, 75, 100KHz 315p 

:~, ~ '~j, !!~'h . ISO, 
IMHz 123p 
1 ' 8MHz 3t5p 

300, 330, 380, 380, 500 & 3·2788MHz 3IOp 
II20pF tip .. ch. 4' 433et9MHz 125p 
1000, 2200pF 28p eoch. Holder HC8U tip 

CERAMIC TRIMMIR s-OEC 221p· 
CAPACITORS T-OEC 311p· 
2-7oF; 4-15pF: 8-25pF: U-OEC 'A' 425p· 
8-3DpF lip U-OEC 'B' IUp· 

MINIATURE TYPE: 
2'~pF: 3-IOpF: EUROPA 
3-3OpF: lO-4OpF Up 

Stereo amplifier ~5eF; 85pF: 88pF 30p 

COMPRESSION 
Parts available. 

3-40pF: I~F Up 
28-2OOI>F :Up MINIMUM 
l00-800pF 12SOpF 45p 
AUDIBLE Warning • ORDER 
Buzzer.,2V tt,p·l £2'00 pl.as. 

TRANSFORMERS· (Main. Prim, 22O-240V) 

SKQ-2MO 81ngle gang 
SKO-2MO .Inglo gang O/P owltch 55 
5KO-2MO dual gana atar.o 70 
SLIDER POTENTIOMETERS 
O'25W log end IIne.r value. &Omm track 
IKO-500KO olnglo gong 70 
10KO- 500KO Ouol gong 10 

p 
p 
p Self.Stlck graduated Alum. Bezell 21 

PRESET POTENTIOMITIRS 
O' IW SO(l..2·2M Mini, Vert, & Horlz. I p 

fp 
p 

O'25W lnoO-3'3MO Horlz. } larger t 
0-2aW 2SOIl-4'7MO V.rt, U 

RISISTORS-Erl. mak. 5% carbon 
Mlnlalu~A~~~ sIOh~'!r: L~~OI~~ + 
0'25W 2'20-4'7M E24 I ' Sp 
O'5W 2'20-4'7M E12 2p 
tW 2'20-IOM EI2 
2% Molal F.llm 10O-IM 

Ip 
Ip 

H!AT Silicon Grease SINKS· 
TOW Ip 5ml. Tub 
T05 Ip 2Oml. Syringe 
TOl8 Ip 

tp 
t 5p 
4p 
4p 

41 

125 

p 

p 

T0220 Up lnaulatlon Kit for T03, 
T03 Up 
TOft8 Up T088 or T0220 3pKI 

Mognetlc SMDKE 
EARPHONES I FIGARO GAS and 

2'5mm lip DETECTORS· 
Nmm tip It:": lOO, a:;p8!~: 
Crystal Up Socket. for above U 

r 
h 
p 

RF LlNEARIC'B ICL8038 
CHOKES 102 75 ICL7108 
I~H, 41,10 70tC 8 pin 35 ICL1107 
22, 33, 47, 700C 14 "In 45 ICM7 
100,200, 100C T05 35 LM300H 
470, 1150, 723· 14 pin 41 LM301 AT 
ImH, 2 ' 5, 5 741· 8 pin U LM304 
10 35p •• ch 741- 14 pin U LM308T 
43mH, 100 747C 14 pin 71 LM318H 
lOp each 748C 8 pin M LM318s 

7538 pin tlO LM324 A ---- 810 t51 LM33t 
AY-l-0212 110 LM348 

.-o-.V loomA lOp 20+20 2A 32Op+ PANEL AY-I-1313A MO LM37t 
MITER5· AY-l-SOSO 24t LM380 t+8V 75mA lip .-o-OV HA 345p+ 

12-41-12V lOOmA Hp 0-18 0-18V 1-5A FSD AY-I-50S1 141 LM38IN 
0-12 0-12V lSOmA 14fp 37tp+ 80x48. 
0-15 0-15V '2A 241p+ .+DV 2A I7Ip+ 35mm 
2 X4' 5V 0-8A l4Ip+ 12+12V 2A 3Z0p+ o-l5O~A 
12+12V 0'5A 140,,+ 30-25-28-0-20- o-IOO~A 

11-120-12 O'SA 241p+ 25-30 2A 4I7p+ o-~A 
15+ISV 0'5A Ulp+ 0-8 o-eV 'VA 240p o-lmA 
24+24V 0'5A IIOp+ 0-12 0-12A OV A 0·5mA 
t-41-0V 1 A 24Sp+ 240p o-lOmA 
12-0-12V lA 145p+ 0-15 0-15V 6VA 0·50",A 
0-12 1I-12V lA 245p+ 241p II-l00mA 
30-24-20-15-12-41 lA 0-20 0-20V 6VA 1I-500mA 

~~t~fJ.i1~~ 318p+ LW 2::: 
O-IA 
0-2A 

2A multi lop 445p+ LTIOO Min. O/P Prl . 1I-25V 
1S+ISV 1 A USp+ I-2K, Sec. 3,HIMp o-SOV AC 
11+18V lA 171,,+ MOT Mln, O/P Prl_ o-aooVAC 
ao-o-aoV 1 A 2I5p+ 1 2K, Sec, 80 42p "5" 

"VU" (Phi ••• add 48" p&p ch.roe to all prlc •• 411p each marked +. above out normal pOltal charae.) 
4i.3ixH" 

D!NCO COILS BtA Volve Boae 25p 1I-5OJlA 
Dual PurpoI •• OP' o-lOO/lA 
VALVE TYPE 

ROT2 ftp o-500~A 

Rang. 1-5 B,Y,R,W 
RFC S chokes Itp 530p each 
RFC 1(19mH) lip Hp 
1FT 13/14/15/18 11-7 B, Y, R, 75p OUALVU 

1·5 Gretn Hp 17 ISp METER 
'T' Type (Trnt. tuna 1FT 18/1 '6 or 485 lip SlOp 
Ing) TOCI lip 
Rng, I-S B, Y, R, W, MW5FR 82p EOGWlsE 

Hp MW/LW5FR tAp lSO~AllOp 

78 

AY-I-572t/5 Its 
AY -3·8500· 4N 
AY-3-85S0· 515 
AY-3-8800· III 
AY-3-8710· tm 
AY-5-1224A·"1 
AY-S-I2300 4DO 
AY-5-1315 510 
AY-5-1317A f30 
AY-5-3500' 110 
AY-5-31507· 415 
AY-S-4007 150 
CA3011' 12 
CA3014· 137 
CA3018· 12 
CA3020 171 
CA3023 nl 
CA3038A' IS 
CA3035 t .. 
CA3038 tlO 
CA3043 tll 
CA3045 , .. 
CA3048 10 
CA3048 100 
CA3075 175 
CA3OIOE· 51 
CA3081 '" CA3C88E ztl 
CA3OtOAQ HI 
CA3123 200 
CA3130· .. 
CA3UO IS 

LM381 
LM382 
LM3tOO 
LM380t N 
LM38t1 
LM732 
M252A 
M253A 
MCI!83 
MC724· 
MCI303 
MCI304 
Metalo 
MCI312 

P 
P 
PO 

MC14 458L· 
MCI458 
MCI458 

~. 

MCI485 
MCI4" 
MCmO 

L 
CG 
P 
P 

MC3340 
MC33SO 
MC3401 
MEM780 
MFC804 O· 

OOOB MFC4 
MK -2N MM2112 
NE350 
NE518A 
NES5S· 
NE5580 B· 

TRANSISTORS p p p 
p p BFII50 30 MPSA08 32 TIP30SS· 51 

p 
2N2180· t05 

ACI07 23 BClSO· 35 BFI81 .. MPSA55 30 Tls43 3. 2N2217· 41 
ACI17 35 BCI07A 11 BFI67 :10 MPSA56 30 TIS44 45 2N2218A· as 
AC125· ,. BCIII8C 12 BF173· 25 MPsA10 34 TIs45 45 2N2219A· 22 
ACli18· ,. BCI68C t4 BF177· 24 MPsU02 58 TIS46 
AC127· 11 BC170 11 BF178- 25 MPSU05 50 

45 2N2220A· 2t 

AC128· tl BC171 11 BF17t· 31 MPSU08 Sf 
TIs47 50 2N222IA 25 
Tls48 50 2N2222A· 10 

ACI4t· 24 BC172 ,. BF180* 30 MPSU52 IS TIS4t 50 2N2303· 51 
ACI4IK· M BCI17· tl BF18'· 31 MPsU5S 55 TlsSO 47 2N231!8 25 
AC142· 24 BCI7S· 11 Bf182* 31 MPSUSS 11 T1s74 :l 2N2380A· 15 
ACI42K· M BC179· 11 BF183* 31 MPUI31· 31 Tls80 2N2483· 21 
AC178· 11 BCI82 tl BFI84· 20 0C23· 150 TIS91 24 2N2484· 31 
AC187· 20 BCI83 It BFI04 11 OC2S* t20 ZTXI07 U 2N284,' 41 
ACI88· 20 BCI84 11 BFI85 to OC26· 150 ZTXI08 20 2N2784 
ACY17 35 BCI82L t3 BFI" 12 OC28· t05 

SS 

ACYI8 4. BCI8.'L t2 BFI97 ts 0C20· 160 
ZTXI09 25 2N2904· 22 

BCI84L t4 
ZTX212 21 2N2005A· ZO 

ACYIO 40 BFI98 tl 0C35· 10 Z7X300 18 2N2I08· tl 
ACY20 40 BCI88 24 BFI89 tl 0C36' H ZTX301 18 
ACY21 35 BC187· a BF200 3t OC41· Cl 

2N2801· 21 

ACY22 .. BC212 tt BF224A 11 OC42* 32 
ZTX302 25 2N2807A· U 

ACY21 41 BC212L 13 BF244 M OC43· 15 
ZTX303 IS 2N 92t1G ,. 

ACY31I 71 BC213 tt BF244B H QC .. "· 31 
ZTX304 24 2N 01'· M 

ACY40 41 BC213L t4 BF256· 50 OC45· 35 
ZTX311 17 2N 053· 17 

ACY41 31 BC214 t4 BF257· 21 OC-46* 35 
ZTX314 !4 2N~: Cl 

ACY44 H BC214K 14 BF2SS· 21 OCTO· It ZTX320 30 2N SS· 55 

A0149· 70 BC214L t5 BF2~O· 30 OC7'· IS ZTX328 3t 2N 108 10 

A0161· 4Z BC307B 20 BF336 30 OC12· 30 ZTX341 10 . 2N 442 t42 

AOI52· 42 BC308 20 BF384 2Z OC7'· 45 ZTX500 n 2N 563 32 

AFIOS 70 BC327 15 BF5t4 41 OC7S· 45 ZTX501 15 2N 814· tll 

AF114' 25 BC328 15 BF5t5 31 OC7.· 71 ZTXS02 11 2N 815· t35 

AF111· 25 BC338 t5 BFR3t II OC77· 71 ZTXI503 11 2N 883 3Z 

AFIII· 25 BC44I· 45 BFR.O 21 OC79· 78 ZTX504 IS 2N 702 11 

AFIIl· IS BC4SI· SI BFR., 21 OC810· 21 ZTX531 21 2N 703 11 

AF118* 55 BC"'- 45 BFR70 21 0C820· 41 Z7X5SO 25 2N3704 to 

AF121· 41 BC547 t2 BFR80 21 ocaa· 41 402SO IS 
2N3705 11 

AFI2" 55 BC848 tl BFR81 21 OC84· 44 40251 17 
2N3708 I, 

AFI25· 31 BC84tC 13 BFR98 t05 OCI22· tl 4031'· 51 
2N3707 to 

AFI2. 
BC557 11 BFX29· 21 OCI23· 115 40313- 125 2N3708 11 

" 
2N3108 11 

AF127· 30 
BC558 15 BFX81· no OC139· t40 40315 " 2N3710 18 

AF138· 35 
BCset 28 BFX84· 24 OCI.O· 125 4031.· IS 2N3711 12 

AFt78· 70 
BCY3Q· 57 BFX85· 21 OC141· 157 40311- 52 2N3772· no 
BCY34· 75 BFX86· 21 OC170· 40318 71 

AFI80· 70 BCY39· .. 40 2N3773' 211 
AFI85· 50 BCY4O· 71 

BFXI7· 23 OC171· 40 40320 51 2N3810 Z2 
AF23t· u BFX88· 21 OC200· 7. 40323 10 2N3820 

BCY42 41 BFYI8· It 
41 

AFZ11 t21 
OC2O\· t25 40324 It 2N3823· IS BCY43 15 BFYSO· 17 0C203· tit 40328· 52 

AFZI2 121 BCY58 11 BFY51· 17 0<:204· t51 40327- '2 2N3824· 71 
AsyU· 41 BCY5t· 11 BFY62· 17 sJE5039· H 40341· .. 2N381!8 11 

ASY27· 45 BCY70· 15 BFYI3· 21 TIP29 43 40348· tt. 2N3903 21 
AsY50 I' BCY71· 20 BFY&S· 45 TIP29A 44 

2N3904 tl 
ASY7. IS BCY72 15 BFY84· 40 TIP29B 58 

40380· .g ZN3805 tl 
BC107· I BCY78 35 BFY71· 47 TIP2IC 10 

40361· 45 2N3t08 17 
BCI07B· t. BCZIO 145 BsX20· 11 TIP30 52 

4035Z· 41 2N4037· 52 
BCI08· I BCZII tU BsXU· 71 TIP30A 52 

4040. 15 2N404I· 10 
BCI08B· 12 B0112 IS BsX2I· 4S TIP308 .. 40407 51 2N4058 17 
BC108C· t2 B0111· 12 BSX78· 55 TIP30C 70 40408 75 2N4081 17 
BC100 I BOl21 IS BSYHA tl TIP31· 50 

40411· 215 2N4082 13 
BCIOIIB· 12 BOI23 11 BUIOS· t41 TIPaIA· 11 

40412· 15 2N4084· 121 
BC1011C· 12 B0124· tts BU20S III TIPalB· 51 

40487· 121 2N408t 45 
BCI13 n B0131· 31 BU208 221 TIPaIC· .. 40584· .. 2N4235 t45 
BC114 21 BOI32· M E421 .. TIP32· 5. 40595· 125 2N4288 zo 
BCI15 20 BOI33· 43 E5561 15 TIP32A· 10 

40803· tU 2N4289 21 
BCI18 21 BOt3S SI M08OO1 III TIP32B' 75 

40838· In 2N4858 t5 
BCI17 20 BOI38 31 MEI120 25 TIP32C· 77 

40813· .. 2N4t22· n 
BCll1 20 BOl37 31 ME4102 15 TIP33· IS 2N691· 21 2N5135 42 
BCllt· 21 BOI38 10 ME8002 25 TIP33A· I • 2N888' H 2NSI38 42 
BCI34 28 BOl39 34 MJ4OO· 10 TIP33B· too 

2N68g· 50 2N5138 20 I BC135 20 BOl40 31 MJ4tl· tOO TIP38C· ttO 2N708A· tl 2N5t72 24 
BCI30 11 BOl42 51 MJ2t55·tZl TIP34· H 2N707· n 2N517t 10 
BCI37 21 B0144· tll MJE340· 4S TIP34A· IS 2N708* 2N5180 .. 
BC140· 35 80145- III MJE370· 11 T1P34B· 12. 2N914· 3Z 2N5191 IS 
BCI4Z· 21 B0181 IS MJE371· .. TIP34C· '4. 2N91S* 37 2N5305 41 
IICI4S· 21 B020S tt. MJE52O· IS TIPa5· 211 2N818* 30 2N5457 35 
BCH7 7 B0378· 11 MJE521· 74 TIPa5A· 225 2N920* 5t 2N8458 31 
BCI47B to B0434 4Z MJE2t55· TIP35B· 240 2N1t31· 22 2N5458 al 
BCI41 7 B0517· IS 115 TIP35C· 270 2NII32· 22 2N5485 31 
BCI48B '0 BOGt5A· 75 MJE3055·'0 TIP38· ZIO 2NI303· 50 2N5777 11 
BCI48C 10 BomA· 75 MPFIOZ 31 TIP30A· 210 2N130 .. * 50 2N8027 41 
BC149 I BOYll 220 MPF103 31 TIP38B· :lOO 2NI305· 21 2N610t 45 
BC148C t. BOY17· tll MPFI04 31 TIP36C· 3ZI 2NI308· 35 250234· 11 
BCI53 27 BOY80· tt. MPF105 31 TIP41A· 11 2NI307· 50 3NI28 IS 
BCI84 27 BOV81· 115 MPF108 150 TIP41B· 73 2NI308· 41 3NI40 15 
BC117 I' BF1U· U MPF107 11 TlP42A· 72 2N1813· 23 Matched 
BCI88 tt BFI84· 23 MPS3t04 41 TIP42B· IZ iN1670· III Pair 
BCI58 11 BFI58 21 MPSA05 U TlP2855· '5 2N1871B" liS 10p extra 

35' NE580· 325 TTL 74* (TEXAS) 741SO tU 4014 83 4061 310 4502 12g 
150 NES51· 4'0 74151 75 4015 83 4088 U 4503 .. 
175 NE562B· 4t. 7400 14 1472 21 74153 75 4018 '0 408t U 4508 51 

tt .. NE505A· tll 7401 14 7473 32 74154 140 4017 ft 4070 3Z 4S07 SS 
nl NESM· tit 7402 ,. 7474 32 74155 12 4018 It 4071 21 4508 211 
H NES57V· n. 7403 I' 7475 U 74156 .. 4018 " 4072 21 4510 

241 NE511 4N 7404 21 7476 7415' Z25 
t25 

t41 
M 4020 112 4073 21 4511 t25 

215 RAM2102-2· tll 7405 U 1480 10 741110 tl. 4021 11 4075 23 4512 .. 
tlS RC41360 t21 7405 It 1481 17 74181 tU 4022 11 4078 tOI 45t3 201 

71 ROM2513· 710 740'/ 31 7482 12 74183 tU 4023 21 4077 40 4514 215 

10 5G3402· 258 7408 21 7483 13 74184 121 4024 78 4018 21 4515 m 
SL4030 250 7400 28 7484 IS 74185 1:10 4025 tl 4081 Z2 4518 t25 

t28 SL437A 510 7410 t5 7485 ttO 
74186 tol 4028 tea 4082 2t 4517 ill 

HI 74167 tll 
IS sN72710· 43 7411 70 7486 31 74112 125 

4027 51 4085 74 4511 to2 

170 SN72733 t25 7412 23 7489 320 14113 175 4028 .. 4088 73 4518 55 

241 SN711OO3N 2tt 7413 37 7490 31 14174 tU 402t tOl 4089 t50 4520 tOI 

t25 sN7S018N t48 7414 74 7491 10 ~:m 10 4030 11 4Ot3 IS 4521 211 

11 sN78023N 141 741. 31 7482 53 t2t 403t Z3I 4004 tll 4522 tll 
71 SN78033N 21t 7417 H 7485 3S 74177 tt. 4032 tll 4008 tll 4527 tU 

125 sN7.115N zts 7420 t. 1484 IS 74180 t42 4033 t45 4007 m 4521 11 
t25 sN75227N 171 7421 33 1485 71 74181 211 4034 IH 4008 tta 451!1i tll 

710 TAA.50 10 7422 24 74" 12 74112 t27 4035 '21 40t9 tlO 4830 15 

711 T AA821 AXl UI 7423 :: 74t7 m 14184 U5 4038 3ZI 4100 tol 4531 tlS 

271 TAA851 A 15. 7425 74100 tU 74185 t41 4037 too 4181 tOO 4532 t27 

n5 TAA700 313 1428 3' 74104 82 74188 as 4038 I" 4152 tOl 4534 711 

us TAA080 300 7427 31 7410S fZ 741110 140 403t 320 4183 tot 4538 310 

110 TAOIOO lit 7421 31 74107 33 74182 141 4040 lIS 4174 110 4538 t" 
t .. TA0110 t70 

7430 tl 74100 M 74185 t40 4041 11 4175 It 453t ttO 
tlS TBAI20s 11 

7432 32 74110 .. 74114 14. 4042 It 4184 tll 4541 tll 

nil TBA540 ItS 
7438 41 74111 74 74115 IS 4043 II 4408 m 4543 175 

75 7437 :: m:: tll 741 •• ttl 4044 11 4400 m 4S48 311 

43S TBA840Q ut 7438 It 74187 ttl 4045 t45 4410 72. 4553 .. I 
535 TBA550Q 151 7440 n 74120 tU 14198 241 4041 t31 4412F tolO 4584 152 
ttt TBA841-AI2/ 7441 74 74121 21 ---- 4047 .. 4412V 1310 455e 71 

71 BXl or BXII 250 7442 11 74122 41 4048 11 4415F 711 4567 4st 
150 TBA651 '10 7443 tU 74123 70 (HOS· 4040 52 4415V 715 4558 t17 
128 TBASOO 10 7444 tt2 14125 IS 4000 15 

40150 12 4410 210 455t 311 

71 TBA810S 105 7445 t4 14126 10 4001 17 
4OS1 .. 4422 545 4580 201 

215 TBA820 10 744. 14 14128 77 4002 n 4052 .. 4433 t225 4581 15 
'7 TBAt20Q 350 7447 12 74132 73 4008 tlS 4053 .. 4435 121 . 4582 !133 
IS TCAZ70Q DO 7441 71 74141 72 4007 11 4054 11. 4440 t275 4588 tit ... TCA2705Q 22t 7450 17 74142 2If 4008 ft 4OS' tn 44SO 215 45118 m 

2tI TOA1022 5IS 7481 17 74143 .,4 4000 11 4057 2571 4451 215 4S1t 35t 
tlO TOA2020 3D 7453 17 74144 314 4010 11 405. 411 4452 4572 25 
zto UAA170 ,.1 7454 17 74145 IS 1 4011 tl 4080 t15 4480F .9$ 4580 ... 
31 ZN414 ttO 7480 17 14141 175 4012 tl 4088 ltO 4480V 525 4581 401 
10 ZN4Z4E no 7470 3Z 74148 t43 4013 50 401M1 51 4S01 17 4585 to'l 

Practical Wireless, May 1978 

BF160 30 MPSAOO P 37 BF161 99 MPSA55 30 BF167 SO MP5AW 30 BF173- 25 MP3A70 34 
BF177* 24 MPSUO? SI 
0F17B* 23 MPSU06 50 
BFI7fl" 34 MPSUOO 54 
BFI60* 30 M 

MPSU52 65 
BF181* MPSU55 55 
BF182" 30 MPSUW M 
BFJ83" 39 MPU131* 39 
BF184- 20 OC23* 150 
BF194 to OC25* 120 BFIflS 19 OC25* 156 
DF199 12 OC2fl* 105 
BF107 IS OC29* 149 
BF19B II OC35* 80 BF1M 11 OC38* •9 
BF200 30 OC41* a BF224A 11 OC4?' 32 
BF244 30 OC43* 45 BF244S 30 OC44- 31 
BF25e* SO 0045' 35 
BF2g/* 21 OC46* 35 BF259* 2t OCZO* It 
BF29** 30 OC71* 25 BF33e 30 OC72* 30 
BF394 Z2 OC74* 43 BF6fl4 44 OC75* 43 
BF699 H OC7a* 79 
BFR3J 21 OC7?* 71 flFR40 SI OC7&* 74 
BFR41 20 aceiD* 2* 0FR7* 24 OC82D* <1 BFR60 21 ocas* 43 
BFR81 2S OC84* 44 
BFR8B 10J OC122* 99 
BFX29* 21 OC123* IIS 
BFX81" 1» 00139' 140 
BFX84" 24 OC140* 125 BFX&S* 24 OC141" 1S7 BFXW 21 OC170' 40 BFXB7" 23 OC171' 40 BFX88* 26 OC200* 79 BFY10* 50 OC201' 125 BFYSO" 17 OC2Q3' 150 BFY5I- 17 OC204* 150 BFYB24 17 5JE5039* *5 BFYM* 28 TIPM 43 BFY65* 45 TIP29A 44 BFY64* 40 TIP296 56 BFY71* 47 TIP29C 40 05X20" 18 TIP30 62 63X29* 75 T(P30A 52 05X29* 45 TIP30B 44 BSK78* n TIP30C 70 BSY05A it TIP31" 90 BU105* 140 TIP31A' SO BU205 190 TIP31B* 30 BU2C8 221 TIP3JC' 64 E42| H T1P32* 55 £5667 #5 TIP32A- H MD6001 1M T1P32B* 75 ME1120 M TJP32C' 77 ME4I02 15 TIP33* •9 WE600? 25 nP33A* H 
MJ400- 99 T)P33B* 100 MJ491' 160 TIP33C' 110 

>24 TJP34* 90 
MJW 45 7IP34A' 95 
MJE370" 10 T1P34B* 129 MJE371* 40 TIP34C' 149 MJESZO* 45 rtpas* 219 MJE521 * 1 74 TIP35A* 225 
MJE?ft5J* TIP35B* 240 its TIP35C" 270 MJE305S-IP TIP35* no MPF102 34 TlPaCA' 219 MPF103 34 TIP36B- 3M MPF104 34 TIP36C* 323 MPF105 34 TIP41A' 44 MPFlfW 50 nP41B* 73 MPF107 50 TIP42A' 72 MP33&04 40 TIP42B* 12 MPSA05 U TIP?0S5' 45 

p TIP3055' 52 TIS43 36 TIS44 <9 TIS45 « 
TIS40 45 T(S47 SO TtS48 50 
TI349 *0 TIS50 47 TIS74 47 
TISW 24 TISB1 24 
ZTKT07 22 ztxios » 
ZTX1W 25 ZTX212 21 ZTX300 1« ZTX301 16 
2TX302 15 ZTX3C3 25 ZTX304 14 ZTXJlt 17 ZTX314 24 
ZTX320 30 ZTXMfl » ZTX3<1 29 ZTX500 17 
ZTX501 15 2TX50? 19 27X503 19 2TX504 26 ZTX531 20 ZTX550 23 
40250 13 40251 97 40311* 51 40313* in 40315 ss 40316* ♦5 40317* U 40319 71 
40320 60 40323 90 4M24 99 40329* 62 40327* 62 40347* 91 40348* 119 
40360* 43 40361* 45 40362* 41 
40406 •9 40407 56 40408 75 40411* 281 40412* 95 40467" 129 40594* 94 40695* 125 40603* 113 40636* 160 40673* H 2N&J7* 21 2NB0S* » 2N699' 50 2N70flA* It 2N707' M 2N708* it 2N9I4* 32 2N916* 27 2N91B* 36 2N920* 01 2N1131* 22 ZNlia?* 22 2N1303* » 
2N1304* 96 2N1305* 21 2N13M* 35 2N1307* 50 2Nl30a* <1 
2Nt«3* 23 2Nta70* 150 jNtizie* its 

2N21S0* 2N2217' 2N2210A* 
2N2218A* 2N2220A- 

2N2221A 2N2222A" 
2 N 2368 2N2309A* 2N2483' 2N2484* 2N2W8^ 
2N2784 2N2W4* SNZMSA' 2N2ttoe* 2N2W7' 

!»2SG 1011' IOW IOM# 

WSS* 
1108 IA42 1663 1614* lets* 2Mi663 2m 2W i47oe :>703 2N37W 2N37M 2N3706 2N3707 2N3703 2N37M 2N3710 2N371I 2N37T2* 2N3773' 2N38I9 2N3820 2N3fl23* 2N3B24" 2N3S00 

2N3803 2N3W4 2N3W3 2N3508 2N«01* 2N4041* 2N40S8 3N4061 2N4W2 2N40M* 2N40M 2N4230 2N4288 2N42fl9 2N4859 2N4022* 
2N3135 2N5139 2N5I38 2N5172 2N317S 2N5180 3N37&1 
2N5305 2NS4B7 2N5458 2N545C 2NMfi5 2 N 577 7 8Ne027 2N6109 
2SD234* 3N120 3N140 Matched P«lf 16p «*tr» 

1920 101 ID21 JM 
1622 191 1527 182 1529 II 192* 1M 1530 » 1531 f« (532 t27 1534 7M 1538 318 
4538 1M 4339 110 1541 1M 
4343 175 (34* 3M <553 441 4554 1!2 4558 71 

WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELCOME, Tel. Watlord 40588/9 

ALL DIVICES BRAND NEW, FULL SPEC. AND FUUIV OUABAHTKD- OROERS DISPATCHED BV RETURN OF POST. TERMS OF BUSINESS i CABM/CHEOUE/P.O.F OR BANKERS DRAFF WITH ORDER. COyEhNMFNT AND EDUCATIONAL INSTITUTIONB OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD Mp TO ALL ORDERS UNDER ElO M. OVERSEAS OR0IR8 POSTAOE AT COST. 

■ Export ordort no VAT. Applleobli to U.K. Cuotom.™ only. Unlno 
(odoulcoi m»Kod Tolho roil odd tllJi. , _ . 

W.ltockm.nytnonltomf Itpiyx to vl.lt u«. Wo MO olttwlod Mhlnd mHorrt 
Foolboll Dround. Noantl Undiraround/Br. Roll Stall on r Watford Hloh Straat. Open Monday to Saturday E».m.-«l>.nl. Ample Fna Car PatLlnp apace avallahlo. 
POLYESTER CAPACITORS; Ailtl l«»d tjoi. (Volui.atoIn uO- 4HV ; 0 001. O-OOtS. D OOM, 0 0033 Ip; 0 CJM7, 0 0008. 0 01, 0 015^ 0 01B Ep; O-KZ. O'OU. Hp; 0 047. O'OOS, Hp; 0 1. Hp; 0-1! 0 22, 22p; 0 M, 0-4!_3»p; 0 88 Hp. 110V: 0-030,015, 0-52 Hp: 0-i3,0'47 1»p| 0 08,1 -0 SJp; I'S Hp: E-Z lZp; 4-7 J«0. DUDIUER: 1000V: 0 01. OOtS Hp; 0 1® tip: 0 O4710PI 0 1 Mp; 0 47 Hp: l-OIHp, 

FEED THROUOH CAPACITORS IOOOpF/MOV Ip 
POLYESTER RADIAL LEAD (Val04a In «l). UOVl 
0 01, 0 010 lp;0 ()22, 0*027 7p: 0 033, 0-D47, D-068, 0*1 Ip; DJ8 tap;oM,i)*ai<4piO*47Hp-.o egzop; i-QMpi'-fi trpz z np 
ELECTROLYTIC CAPACITORS; A.lal land trpo (Valuat an ItipF) 

oSfib TWPE-TOVr ioob, lEp: 4700, 121p; J0V: 10,000 J4Jp: 3000 7Jp| 40V: 
?Hp; a V: 47"00. Hp l»00. J7p I 4»V: 2000-t-2000. Hp: MOV: 374-32, flip. 

TANTALUM BEAD CAPACITORS 
JJV: O IBF, 0*22, 0*33, 0*47, O-l®, 1*0, 2*2pF. 8*3, 4*7, 6*6. 25V. 1 -5. 10. JOV! 1-OuF 53p aach. 11V; 23bF, OV: 22lrF, 47, 68, IV: IOJbF Mp Bach. JOV: IOObF Hp, 11V: 47. IPOrrF 48p 
MYLAR FILM CAPACITORS IMV; 0 001. O O02. 0*005. O-Oluf. _ IP 
0 016, 0*02, O-M. 0*04. 0*05, O'OMuF Ip 0*1bF, 0*lS.e*2 70. 30V:0*47liF Hp 
CERAMIC CAPACITORS 50V. 
Banco: O-OpF (o 10nF JP ISnF. 22nf, 33nF. 47nF, 4p. IQOnF IP 
POLYSTYRENE CAPACITORS: 
lOpF 10 InF, Ip. V5nF to<7nF, Hp. 

pOTEHTtOMETEHS (AS Or ESEN) 
Carbon Track. I1*2SW Loo A D*IW Unoar valuaa 60g£!.1K4 2K(UNONLYISInol<i "P 6KQ-2MD alnplaoano »P 8Kn-2Mn iinolapano D/P awllcb 55b BKQ-2MO dual oano atarao 7Pp 
SLIDER POTENTIOMETERS 
0-25W 100 and Ilnaar valuaa 60mm IracX 6KO-500KQ alno'a 0«no JJP lOKD-SOOKO Dual oano _ . SB 

Soll-stlcK oradualad Alum. Barola 22p 
PRESET POTENTIOMETERS O-IWlOli-li-ZMMInl. VartAHorU. Ip 0*MW1l»O-3*»Mn Mgrli. \ i..aor 'JP 0-25W 260D-4-7MO Varl. / " " Hp 
RESIBTORS-Erla mika S% carbon 
Miniature Hloh Stability, Low Nolaa RANGE Vol. 1-00 100+ 0-26W 2 Za-4*7M 624 l-Jp Ip 
C SW 2*2a-4*7M 612 Ip I 5p 1W 2 2D-10M _ 612 Ip 4p 1% Molol Film 10O-1M Ip 4p 

Silicon Grease 
Sml.Tub 4|p 
ZOtn), Syrino© 125p 
Insulation Kit for 703, 
T068 or TO220 3p Kit 
FIGARO OAS Hud SMOKE DETECTORS' Typea: 109. 308. 812 or 9]3 41 Jp «aeh Socket© for above Z5p 

HEAT SINKS* TOW Bp TOB »P 1018 ■P TO 220 22p T03 22p T046 t2p 
EARPHONES 
Maghetlc 
Z-Bmm ISp 
3'Bmm ftp 
Crytlal 3Sp 

iCLaosacc* 359 iCLTIOfl* 950 ICL7107* 975 ICM7205* It 69 LMMOH 170 LM301AT 39 LM304 246 LM908T 149 LM318H 205 LM310S 195 LMS24A 79 LM339 ID 
LM348 120 LM379 3U L-M380 H LM381N . 179 LMKli AN 241 LM382 126 LM39O0 M LM39MN 70 LM3911 115 LM732 in 
M232AA* TM MS53AA* 701 MC6«a 275 MC7fl4* 171 MC1303 145 MC1304P 290 MCI 31 OP 1IJ MCtaiSPQ its 
MC14433L* 1219 MC145SP- 75 MC1459* 43J MC14M 535 MC1496L 191 
MC1710CG 71 MC3340P 156 MC33MP 129 MC3401 79 MEM70O 1M MFC9040* •7 MFC4000B 03 
MK50W2* 609 
MM2112 2N 299 

NE560* 325 NESOI* 419 NEM2B" 416 NEM5A* 195 NESM* 100 NEW7V- 170 
NE871 459 
RAMZ102-2* in RC41360 in ROM2513* 766 
553402* 2» SL4030 259 SL437A M9 
SN7271D* 45 SN7273-3 125 3N7W)03N 211 
SN7B013N 146 SN7M23N 149 SN760S3N ill SNTtllSN 216 SN76227N 171 
TAA5S0 60 TAA021AX1 221 
taaboia 1S5 TAA700 353 TAAMQ MO TAD100 150 
TAD110 170 
TBA120S 90 
TBAWO 215 
TBAfltOQ 220 
T8AH0O 355 
TBANI-AI?/ BX1 or BX11 296 T0AM1 199 
TaASM M 
TBAB10S 105 TBA820 ■6 T0A92OQ MO TCA2T0C 220 TCA270S1J ao TDA1022 5M TDAZ020 MO UAA170 199 

94 140 | 4017 *2 4018 M 4010 M 
4020 in 4021 n 4022 H 

74164 111 | 4024 79 
74165 1M 
74187 ill 74172 C2S 

82 m 84 225 83 141 74188 286 74190 140 *2 149 03 140 

4412F JJW 4412 V 1»0 4419F 715 4415Y 7*5 

SILVER MICA (pF) 3 3.4-7, 8 0. 10. 12. 19. 92. 27. 33. 47. 50.68,75, ea, 05, too, 120. too, 200. 260 Ip aach. 300a 330, 390a 3«0, BOO & fiJOpF Iflpaach. looo, noopF 20p each. 
ClRAHiC TRIMMER CAPACITORS 
2-7of: 4-15pF: e-25QF; 8-30PF 2lp 

CRYSTALS 
lOOKHr 345 p tMHi 12Jp 1 BMHx 39Jp 3-2706MHr MOp 4 433610MH* 129P" Holder HC6U Hp 
S-OCC 22Jp* T-DEC 399p# 

U-DEC 'A" 42Sp' U-DEC 'B' BMP* 
MINIATURE TYPE; 2'BF-6pF: 3-1 OpF; 3-30pF;1CMOpF 22p 
6-2ipF: 65pF: 88pf Wp 
COMPRESSION 
3-tOpFi ICMWpF Tip smoopf aSp 1QO-5O0PF12MDF 4ip 
AUDIBLE Wsmtno Bu/ierg 127 Hip* 

EUROPA 
Stereo ampllflar 
Part* available. 

MINIMUM 
ORDER 

£2-00 please 
TRANSFORMERS* (MBlniiPrim.22Q-240V) 
fl-O-UV 100mA lOp 20-0-20 2A 3Mp4- 0-0-9V 76 m A tSp    l2-a-12V IMmA Hp 0-12 0-12V 160mA 140? 0-15 0-18V '2A 2400+ 2X4'9V0 6A t40p+ t40p4- 

24«p4- *ttp+ M0p4- 24Sp + 245p4- M5p + 

12-0-1ZV 0'5A 0-1? 0-12 0-5A 13-0-15V 0-5A 24-0-Z4V 0-5A 0-0-97 1A 12-0-12V 1 A 0-1? 0-12V 1A 30-24-20-15-12-0 1A Multl tepplnoi 3Wp+ 30-24-20-15-12-0 2A mull] tip 445P+ 15-0-15V1A 24Sp+- 14-0-18V 1 A l7Sp4- 30-0-30V1A 29JD + 
(Ple'eti add 48p p&D chaiQe to all ptlcti marked +, above out normal poital charfla.) 

9-0-6V1-8A J45p + 0-19 D-18V I'iA 379p + 9-0-BV 2A 276p + 12-0-t2V 2A 320p+- 30- 26- 20-0-20- 25-30 2A 4»7p+ 0-B 0-6V 4VA 24dp 0-12 0-12A 6VA 144p 0-15 0-15V 6VA 244p 0-20 0-20V 5VA Stop LT44 Up LT7W Mln. O/P PM. 1 2K, Sac.a-ZUMp MOT Mln. O/P Pil 1 2K, Sec. JO 4?p 

OENCO COILS Dual Purpoee'DP' VALVE TYPE Range 1-5 S.V.R.W 
Hp 6-7 B.Y, R. 75p l-SGraon Kp 

B9A VaWe Base 2Sp 
RDT2 f3p RFC 5 chokes tip 
RFC 7(10mH) Hp 
1FT 13/T4/1H/i6 17 ISp 

RF CHOKES 1MH, 4 7. 10 22. 33 , 47. 100,200, 470. 750, ImH. 2-5. S 10 JJpeach 43mH, 100 80p each 

PANEL METERS* F8D 60*46* 35nim 0-50«A 0-100fiA O-SOOf^A 0-1 m A O-SmA 0-10mA O-SOmA 0-100 m A 0-500 mA 0-1A 0-2A 0-25V 0-50V AC 0-3C0VAC "S" "VU" 410p each 
4**31*1r 0-KWA 0-100^ A 0-500MA 5Wp each 
DUALVU METER 

78 Prcctical IVireless, May J978 
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WATfORD ELECTRONICS 
OPTO ELECTRONICS' SWITCHES' 
~~~ ~':;:IP 13 L~~e~~t~~~layo 4M TOGGLE RA 2SOV 
TlL21t Grn U TIL312 '3" C.An US SPST U 
TIL212 Yellow 27 TlL313 '3" C.Cth 125 g~~t = 
0'2" Red n TIL321 '5" C.An ,.0 4 pole On oil 54 

(Continued from oppOsite side) 

DIODES 'BRIDGE 
AAII. 15 RECTIFIERS 
AAI29 25 (plaltlc c ... ) 
AAY30 25 IAISOV 20 
AAZ15 IS IA/lOOV U 
AEY1t .. IAI200V ZS 
8AlOO ,. 

IAI400V 21 
BY100 Z4 IA/800V M 
BY125 14 2AI50V as 
BYI27 14 2AllOOV 44 
OAO 7S 2A/200V 40 
OA.7 IZ 2AI400V U 
OA70 lZ 2AI600V 15 
OA70 n 4A/lOOV lZ 
OA81 " 4AI200V 75 
OAM IZ 4AI400V 7. 
OA90 I 4AI800V 105 
OAOI I 4AI800V tzo 
OA95 I 5All00V 73 
OA200 • 8AI200V 71 
OA\!02 I 6AI400V 15 
IN014 4 BYI64 SI 
IN018 S VMI8 co 
IN400I/2' 5 
tNCOOS· I ZENERS 
IN400415' I Rng,3'3V-33V 
IN4006/7' 7 400mW • IN4148 4 1·3W 17 
1544 Z9 
3AllOOV' 11 VARICAPS 
3AI400V' 21 MVAM2 t25 
3AI800V' Z7 MVAM1I5 IS 
3AllOOOV' 30 BAI02 25 
6AI800V 50 BBI04 40 

SPEAKERS 
sn 0 ' 3W 
2"; 2!" 15 

:O~ 3;~5" :: 
&"1 2'5" IS 
8n 5W 
7" x4" t. 
803W 
8" X 4" 110 
TRIACS' 
6A400V 
SA500V 
8A400V 
8A500V 
10A500V 
15A400V 
16A400V 
18A500V 
40430 
40528 
40669 

.. 
15 

" tl0 
140 
tlS 
111 
21. 
t25 
150 
.5 

0·2" Yellow. TIL322 '5" C.Cth ':: SUB.MIN 
O~~; Amber : gt~~ :~: ~:~~od .t TOGGLE _ 
ORPI2 a DL747 '6" An 110 SP changaoyor -
2N5777 54 FND357 In SPST on oil 54 
OPTO XAN351 '3" Groen lit SPST blaled 05 

~'~~C:ORS '" ~i'N~f':o~' ~mn m g~gt ~J~~} ,i:
,s TILlt4 I,. Liquid Cryolal Dllplay DPDT 81 .. ed 

TIL117 I .. 31 OR 4 digit .75p ~;lg~JrV 14 

VOLTAGE REGULATORS' tA DPDT CIO 15 
T03 Can Type Plaltlc (T0220) cas. lA DPDT 13 
lA +ve' 5V 12V -ve05A:5V,6·2V,4pol.2·way 24 
15V, ISV lap each 8'2, 12, 15V IS PUSH BUTTON 
LM308K I2S LM;~,r'.:.~!V m S~rlng loaded 
LM323K 125 LM320-15 -ye 115 ~P~t Cno~~r :: 

~:~~: ~e, 12V = ~~~!t~6Tt;: ., DPDT eTag IS 

Pla.tic Ca •• : + ve 
o lA (T092) 5V, 6 2, 
8 2V, 12V, 15V 51 
I A (T0220) 5V, IZV. 

723 +2 to +37V a MINIATURE 
LM304HOto +40V 240 Non Locking 
LM317H + 1'2 -37100 Push to make 15 
LM317K+I'21037350 Puoh8reak 25 

DIAC" 
ST2 25 15V.1SV.24V " 

LM325N ± 15V Z40 ROCKER: (Black) 
LM326N ± 12V 240 onloll lOA 2SOV 23 

VEROBOARD" Pitch 

"PURBECK 
OSCILLOSCOPE" 

AUTHOR APPROVED PARTS 
including PCBs available. 
Cathode Ray Tube 3PBI £7'75* 

RHYTHM 
GENERATOR 

Build this PE (Jan, '78) 
Easibulld Low cost 
Rhythm Generator, We 
are the sole suppliers of 
the complete Kit Includ­
ing the case, pre drilled 
printed front panel and 
the printed Circuit 
Boards. 
Complete Kit price Incl. 
VAT £49·95 only (p&p 
£1) . 0·1 0·15 

(copper clad) 
21 x 3t" 41p ;Qp 
21 x 5" ftp 4Sp 

0'15 
(plain) 

ZIp 
Up 

ROTARY , Make your own mulllway 
Switch. Adlustable Stop Shaftlng 
Alaembly, Accommodates up to 
I Wafer. 
Malno Switch DPST to flt 

It (p&p insured 90p). 
M 

Ready Built add £15·00. 

Send S.A.E. for leaflet. 3! x 31" 40p 4Ip 
3t x 5" Sip "p Hp 

3 x 17" liSp lap t97p 
4 x 17" 2$2P l05p 

Break Befor. Make Wef.,., 1 pole/ 
12 way, 2pl6 way, 3pl4 way, 4pl3 way, 
6pl2 way 47 
Spacer an d Screen 5 

RHYTHM GENERATOR demonstration on at our Shop. 

JACK PLUGS SOCKETS 
8BI05B 40 

seRf •• BB106 40 

21 ' 17" \lZp 12tp 7tp 

Pkt of 36 pin. Mp 
Spot face cutter lip 

ROTARY, (Adlu.tablo Stop) 1----::----,-1 
1 polol2 to 12 way. 2pl2 to 6 way, 3 polol 
210 4 way, 4 pololZ to 3 way Cl 

Scr.ened 
----
Ploallc Open 

----Mouldod 3t DIGIT LCD 
PANEL METER KIT Thyrloto .. 

Nol •• Diode IAI50V 31 
tAl00V 42 Z5d 145 
IA200V 47 
IA400V 52 ALUM. BOXES 
IA800V 7t with lld' 
IA50V SI 3x2x1" 45 IAlOOV Cl 2tx5ixli" .. IA20DV .. 4x4x11'" .. IA400V "0 4~xT .. 
IA800V 121 4x )(1" 7t 
5A400V 121 4 d" .. 
7A400V lit 5x4x2" IZ 
IA400V ISO 6x4d" .. 
BTI06 110 ~::~r '" 140 CI06D IS 101<7.3" tlZ 
TIC44 25 10x4-1)(3/11' 142 
TlC45 45 12x5x3'" 11. 
!N4444 140 12)(8Jt3" 210 

Pin In8ertlon tool "p 
VERO WIRING PEN" SlSp. W. are 
stockist of all Vero Products. Send 
SAE for our free lilt. 
FERRIC CHLORIDE' 
lib bag Anhydrouo lip + 30p p. A p. 
DALO ETCH RESIST 
PEN· + apar. tip 
COPPER CLAD BOARDS' 

7Sp 

Flbr. Slngl.· Double· SR8P 
Glaes aided aided 8" x 10 ' 5" 
6/1 x 6" 7Sp top 71p 
6" x 12" 130p 175p 
SOLDERCON PINS" 
105 pine Hp: 1000 pin. SHp 
DIL SOCKETS'Low Prolll. (TEXAS) 
8 pin f8 ; 14 pin 11; 18 pin t3: 18 pin 21; 
20 pin Z7, 24 pin SO; 28 pin 42; 40 pin 51 

·ROTARY, Maln0250V AC,4Amp 45 

TANK BATTLE 
Build this fontasllc TV GAME with 
realistic battle sound.-Steerable 
Tanks-Controllable Shell Trajectory 
and Mlneflelda to avoid. 
A. really exciting Bind akllfut game 
limply constructed with our easy to 
follow Instructions. 

IC AY·:J.1710 
8aolc Kit (Juat add control a) 
Prlco: Only £17· .. • (p&. 3Op) . 
Complete Kit Incl. ellel & controls 
Pric.: Only £14·30' (pAp 3Op) 
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Ace Mailtronix 
Alben Engineering .. . 
Amateur Radio 
Ambit International 
Arrow Electronics .. , 
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B. B. Supplies 
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J. Bull (Electrical) Ltd. 

Cambridge Kits '" 
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Government Communication 
G.T. Information Service 
Greenweld Electronics 

H.A.C. Short-Wave ,supplies 
H.M. Electronics ... 
Harversons Surplus 
Heathkit 
Home Radio ... 

I.L.P. Electronics Ltd. 
Intertext ICS 

Jones Supplies 

Lambda ... ... 
Logic Leisure (Teleplay) 
Lynx Electronics 

Manor Supplies '" ... 
Maplin Electronic Supplies 
Marco Trading 
Marshall A. (London) Ltd. 
Mhel Electronics ... 
Minikits Electronics 
Monolith 
Moulded Electronics 

Nicholls E.R. 

Partridge Electronics Ltd. 
P.B. Electronics 
Precision Petite 
Progressive Radio 

Radio Book Service ... 
Radio Component Specialists 

chrom. body metal with 
2'5mm IZp Ip Ip break 
3'Smm Up lOp Ip contacts 
MONO Up lip Up ZIp 
STEREO SIp lip Up Up 

Din I Plug. Socket. :~ 

2PIN Loudspeaker l 
3,4 A 5 pin AudiO Up __ I_P_I~ 

Complete Kit for low current 
(ImA at 9V) 200mV or 2V F S.D. 
Digital Panel Mot.r Board. Auto 
zero and reference afe built In . 
OnlY one le and a few com­
ponenta-Bullt In half hour­
Very high Input Impedence 
(I million Meg 0) so works with 
potential divider for DMM etc. 
Size W' • 31" Incl. larg. LCD 
display. Complet. with .... mbly 
Inatructlon8 &. le Data . 

CO·AXIAL (TV) Up I t4p 
'PHONo-- • I ,---
aSlorted colour. 10p 1.: 2:::~ 1 = 
metal Icreeoed Up 15p 3-way -

BANANA 4mm 
2mm 
Imm 

WANDER 3mm 

------
lOp lip Price: £Z1 SI' ONLY, 30p (p&p) 
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Ramar Constructor Services 
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R.S.T. Valve Mail Order Co. 
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WATFORD ELECTRONICS OPTO ELECTRONICS* L£OS + Clip 17 Srorrsnt Dlaplayi TIL2WRfid IslS-tT^OI Fuluba TIU21I Gro I3|TIL3T2-3* C.An 
(Continued trom opposite side) |til212 y«iiow t? tiujis -s" c.cth 

DIODES 
AA11& AA?2S AAV30 AAZtS AEYH BA100 8Y100 0Y129 evtST OA» OA47 OA70 OA7g 
OABJ OAM 

0*2- Red 0 3* Ytlfow, 17 TiL321 -S" C An riiaa '5" C.Cth Gn. Ambar 21 DL704-3" C.CIh 

25 *t 94 35 44   M TRIAC8 83 6A400V IS 6A500V 72 3 A400V 71 8A500V 

Till 11/2 1H Till 14 TILI17 

SWITCHES* 
^ TOGGLE 2A 250V 
}?! SPST 21 J5J DPST 34 J" DPDT M 52 4 pole on oO 54 
JJ 8UB-MIN K TOOOLC 

t»p SPcharoao*®' 51 
H9 SP3T on Off 54 m SPST blaied BS DPOT«laO0 70 
140 DPDT C/OFF 71 

ORP61 M DUO? yC.Anod « JP0.01-® U ORP12 M OLMI -6" An t«t SPchsnatovar SI 
^.IZ-aia It 2NB777 M fND357 l«« fPSJ on off M 5? I Wli 2-5" SJ OPTO XAN351-3" Srion "" 5£f.I.bJ"!2 " H MOJ-S" 15 ISOLATORS XAN625-e" Gri.il JW gPOTSUM 7J TIL11I/2 1M MINITRON MUf ««SESX£/C1F5 .1! H TILII4 111 LEoukl Cry.l.l Dllplay DPDTBlfl.oO MS T1LI17 111 31 OR * digit I7S|) HLIDB 2»V U     1A DPDT 14 VOLTAGE REGULATORS' IA DPDT CIO II T03 C«n Tyod I Plaillc (TO220) Ca9« (A DPDT 11 

1A +»e BV, 12V, I —vfl 0 BA; BV, B'2V, 4pole2-wey 24 
Kv ra&v ijt 

M 19V, IO> 
,10 LM30QK 

71 10A500V 149 U«23K ICS 1BA4WV 105 MVR5or12 
*!: LM320-72 —vo •P LM320-1B — vo «» LM3fll-l3 +Ve 4A/8O0V 120 IS! 1A —ves 5V, 12V 820 Variable Type DPDT 0 Tap 

- , '23 + 510 +37V 4S MINIATURE  —40430 125 Piamtlc Cue: 4-we 

ad Sarlnp loaded 2? SPSTonofl SJ SPDT Cover 99 DPDT 0 Tea 

6A/400V IS 4»28 150 BY1M 50 4066*3 05 VM18 40 DlAC- 
ZTners 212 2iXX5XLl 
Rna:3'3V-33V VEROBOARD' Pilch 4MmW ♦ 0-1 

'2 0 1A (T082) 5V, e 2, 8 2V, 12V, 15V SI 
LMJMHOIo+lOV 240 Non Locking LM317H + I-2—371M Puih to make LM317K + l-2lo37 351 Puiil BfOSk 

I 1A a0220)5V. 12V. I LM32SN ±15V 240 RQCKGR:(Black) I 15V. 18V, 24V M I LM325N ±12V 241 ""ofllOA 250V 23 

MVAM2 US 
2 * 31" 41 a 2*5" 48i 

131 3 " H~ "l 3 * 5s HI 1; 2 *17" II2| " 3 * 17" IIS| JJ 4 x 17" t5Z| 
*X P« ol 36 pine ScoHace cutter Pin Ineerllon tool 

IM 0*15 {copper clad) 
ROTARY: Make your own mulUwty 

0 15 Switch, Adjustable Stop Shetting (plain) Aatembly, AccommodaleB up to 22p 0 W«f«r4 ft 
HP m.|ni gwitch DPST to fit 34 
jtp Break Before Make Wafera, 1 oole/ 
71a 12 way, 2p/fl way, 3o/4 way, 4p/3 way, 6p/2 way 47 

1<Sp Spacer and Screen S 
iJJ ROTARY: (AdJuatabU Step) ^ 1 pola/2 to 12 way, 2p/2 to 0 way, 3 pole/  2 to 4 way, 4 oole/2 to 3 way 41 

ROT*,t*'MalnaCSOVAC,4Amp « 
SAE lor our free 11*1. _ _ _ - _ .   
FERRIC CHLORIDE* 

45 1'b bag Anhydioue Hp -f 30o p. A p. T/VNK BATTLE 
H PEN**+EaMti t^p68'*1" Tip Build Ihla fantastic TV SAME with S 11" I 1 P ^ — — realistic battle eounde-Steerable COPPER CLAD BOARDS- Tonkt—Controllable Shelf Trajectory ;• Fibre Slnpla- Double- 8R0P _ and Mlneflelde 1o avoid. " GlSSe aided elded 8 *10'6 A really exciting and eKlffgl oama 
u ?1*6 lip WP '•p slrriply constructed with our eaay to 6 « 12 iWp ITfp follow Inatructlona. 

141 SOLOSRCON PINS* ' IC AY-3-1710 £9 76* 1T2 705 plna 56p; IQcO pins 9Mp  Baalc Kit duel add conlrola) 

1 

JACK PLUGS 

iZp S'Smm 15a MONO Hp STEREO 3tp 

Screened Pfaitlc Open chrome body metal IZp 0p Ip | 15p 10p Ip , 
23 p Up 13p ) Itp Up 1»p 1 

ZPIN Loudspeaker 

1J' 8 pin 16; 14 Pin I2i 10 pin 13; 16 pin Ji; Complete Kit Incl. catea & COnlrola 2" 20 pin ZJ; 24 pin M; 28 pin 42f 40 pin 51 Prtce; Only £24 30* (pip 30p> 

PHONO Sp 1-way ■asorted coloura 10p Ip J-way metal ecreened l2p IBp S-way 
BANANA 4mm 2mm 1mm WANDER 3mm 

3i DIGIT LCD 
PANEL METER KIT 
Complete Kit tor tow current 
<1mA at 9V> EOOmV or 2V F S.D. 
Dlflltaf Panel Meter Board* Auto 
rero end reference are built In. 
Only one IC and a lew com- 
ponente—Built In haff hour- 
Very high Input Impedence 
(1 million Meg D) bo works wllh 
potential divider for DMM etc. 
5l?a Si- * 3t" Incl. large LCD 
display. Complete with assembly 
Imtruclione 4 IC Data. 
Pricet £21 «* ONLY, 300 (did) 
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Hud 0lIl .. and Warehou •• Z & I AEHO SERVICES LTD. Retail Shop 
-MA WESTBOURNE GROVE 15 TOnENHAM COURT ROAD 

LONDON W2 5SF LONDON WI 
Tel: 580 1403 

T.I: 727 5641 /2/3 Pi ..... and an corraopondanca and Mail-Order. to Head Office Open .11 day Saturday 

A SELECTION FROM OUR STOCKS OF FULLY AC/DC TAUT SUSPENSION 
GUARANTEED FIRST QUALITY VALVES PClSOS 0 ·75 MULTIMETERS 

IB3GT 
0'

65
1 

6AK6 0'75 6CW4 3'75 l llBA6 0 ·65 EClSO 0 ·60 EZSO 
0 '

50
1 

POSIO 3 ·35 TYPE U431S 
1R4 0 ·50 6AK7 0·15 6CYS 1·00 12BE6 0·80 EClSI 0 ·75 GYSOI 0 ' 90 PL36 1· 10 
IRS 0 ' 50 6ALS 0·-40 6CY7 1'00 12BH7A 0·75 EClS2 0 ·60 GZ30 0·65 PlSI 0 ·10 
154 0'-40 , 6AM6 0·70 60Q6B 1·45 12BY7A 0·80 ECl83 lIS GZ32 0·65 Pl82 0 ' 55 
155 0·-40 6AMS 0·70 60T6 :::1 ~~~4 0'70 EClS4 0·70 KT66 4'50 , PL83 0 ' 50 
IT4 0 ·-40 6ANS 2 ·50 6GHBA 1·00 EClSS 0·65 KT88 5 '10' PlB4 0 ' 75 
IU4 0 ·70 6AN6 0 ' 85 6GKS 0·70 "7SCI 0 ·10 EClS6 0 '85 OAl 0·55 Pl9S 0 ·70 
IUS 0 ·10 6AQS 0 ·15 6)4 1·20 "8SAl 0·15 EF80 0·-40 OA] 0 ' 75 PlS04 I 05 
IXlB 1·20 6ARS 0·70 61SGT 0·10 *90CI 1·20 EF8S 0 '48 OBl 0 ·60 PlS08 1·30 
2CW4 4 ·50 6AS6 1·00 616 0'55 "S07 1·00 EFS6 0·60 OB3 0 ·75 PLS02 2 ' 80 

*2021 0·80 6AS7G ~:~; I :~6GT 0·80 "SIIA 3·80 EF9l 0 ' 75 OC2 1·40 PYBI 0 ·70 
"3-SOOZ -40 ·00 6AT6 0·85 "S29B 8 ·80 . EF97 0·70 OC3 0·75 PYB2 0'55 
"3E29 B' 50 6AU6 0'501 6L6GT 0·85 *S3lA ~ ~~ . ~m3 0·90 003 0 ' 75 PYS3 0 ·70 
3Q4 0 ' 75 6AV6 0'75 6N7GT 0·85 'S66A 0 ·70 PABCSO 0 ·45 PY8S 0'75 
354 0 ·50 6AWSA 0 ·75 6Q7 0·90 'S7lA '·00 EFIS4 0·70 PC86 0 ·85 PYSOOA 1' 30 
SAQS 0·75 6AX4GTB 1·00 6SA7 0·10 "5763 2 ·85 EFL200 1·20 PC88 0 ·85 1 TT21 7 ·10 
SATS 0 ·80 6AXSGT 1' 30 65G7 0 ·10 OAF96 0·60 EH90 0 ·60 PC92 0'85 TT22 7·10 Sensitivity D.C. 20,000 o.p.v. 
ST4 0 ·75 6BA6 0 '45 6SK7 0·10 OF96 0·60 EL34 0 ·95 PC9S 0701 U25 1·00 Sensitivity A.C. 2,000 o.p.v. SU4G 0 ·60 6BE6 0·48 6SL7GT 0·70 OK91 1·00 El36 0·95 PC96 0 ' 50 , U26 1·00 
SU4GB 0 ·95 6BFS 0 '15 65N7GT 0·70 Ol96 0·60 ElSI 0·65 PC97 0 ·95 UABCSO 0 ' 58 D.C. Current 50pA-2 ·5A 
SUS 0'75 6BF6 0 ·75 65Q7 0·10 ECCS4 ::::1 m~ 0·60 PC900 1'00 UBCSI 0 ·60 A.C. Current 0·5mA-2 ·SA 
SV4G 0·60 6BH6 0'15 6V6GT 0·65 ECC85 0 ·60 PCC84 0 ·50 UBF89 0 ·60 D.C. Volts 75mV-1000V 
5X4G 0 ·80 6BI6 1·20 6X4 0·60 ECCS6 1·15 EL.8-4 0·45 PCC85 0·60 U8L11 0 ·85 

A.C. Volts IV-IOOOV SXS 0·90 6BN6 0·80 6XSGT 0·60 ECC88 0·75 ElS6 0·75 PCC88 0·65 UCC8 .. 0 ·75 
SY3GT 0·65 68Q7A 0·65 IlAC6 0 ·80 ECCS9 0·10 El9S 0·70 PCCS9 0 ·75 UCC8S 0 ' 55 Resistance 300n-500kQ 
SZ4GT 0 ·65 6BR8A 1·20 IlA06 0·80 ECCIS9 0 ·80 ' ELS04 0·80 PCCIS9 1·00 UCF80 0 ·75 Capacity 0·5pF 6ABoI 0 ·55 6BUS 0 ·15 IlAE6 0·15 ECF80 0·60 EMSO 0·65 PCFSO 0·65 UCH81 0 ·65 
6AB7 0 ·60 6BW7 100 IlAT6 0·60 ECF86 0 ·10 EMBI 0 ·60 PCFB2 0·45 UCLBI 0 ·70 Accuracy 2·5% D.C., 
6AC7 0 .101 6BZ6 0 ·65 IlAT7 0'50 ECF200 0·90 EMB4 0·60 PCFB4 0 ·65 · UCL82 0 ·75 4%A.C. 
6AF4A 0 '101 6BZ7 0·70 12AU6 0·65 ECF201 0·90 EM87 1·00 PCF201 I ' IO ! UClS3 0 ·10 

Price complete with pressed 6AGS 0 ' 65 1 6C4 0'55 IlAU7 :::~ I ~2~:~ 0 " 5 EYSI 0 ·60 PCF806 1·00 UF8S 0'50 
6AG7 0·85 6CB6 0 ' 55 IlAV6 0·95 EYBI 0'50 PCLBI 0'65 1 UlB4 0 ·85 steel carryine case and test 
6AH6 0'95 6CS7 0 '15 IlAV7 1.001 ECH81 0 ' 55 EYS7 0 ' 50 PCLS2 0 ·10 UMSO 0·60 leads_ £15·8S· 6AJ5 0·65 6CUS 1·00 IlAX7 0·55 ECHS3 0·60 EYSS 0'55 PClB4 0 ·75 UMSI 0·75 
6AKS 0 ·55 6CU6 1·00 IlAY7 0·85 ECH200 0·10 EYSOOA 1·50 PCl86 0 '85 UM84 0·45 Packing & postage £1·50· 

VA T is not included. Please add 12t% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are 
£0 · 10 per £ subject to a minimum of £0·30. 

OUR NEW 1977/1978 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0 ·30 

-YOURSELF 
Fittings and fitments for the Hi-Fi/DIY 
enthusiast. Over 600 items including 
Joints, fastenings, 'bump Iree' lid stays 
and wall fittings you can order by post. 
All you need to build your own cabinets 
and install your equipment. Find it all in 
the WOODFIT DIY CATALOGUE/ 
HANDBOOK (20p voucher enclosed 
In catalogue redeemable off first order.) 
SEND ONLY 30p FOR THIS 
GOLDMINE OF ITEMS AND 

INFORMATION. 

IT'S EASY WHEN YOU KNOW! 
To a.old ml .. ,~o your copy 01 PRACTICAL WIRELESs-.lmply complete 

thf. order form and hand It to your new •• glnt. 

ORDIR FORM 

To: ........ .. . ......... ....... .... .. . ......... .......... ..... .. ... ... . ...... . 
(name of new.agent) 

Addr ... 

Pi .... r •• erYe/dell •• r •• ery month on. copy 01 PRACTICAL WIRELESS until 
further notlc •• 

My Name .................................................... .... ... .. . 

Add .... 

-LOW PROFILE DIL SOCKETS. TIN READV DRILLED BLACK ANODISEO 
PLATED. HEATSINKS 

Price. Per I~P 45: I~~ £Z '~ :::g~ 1 ~ ::: ~ ~ ~n: 
~r~~n IZp Hp £I -IS £I·SI T03 x2 1 @71p 5 <i>l £3 '11 
16 Pin Up"P £1·15 £1 ' 75 HEAT SINK COOLERS FITTING TO 5. 
28 Pin 25p £1'11 £Z 'M £S SI NP204 1 @ Up 5 @ ISp 
40 Pin 4tp £1 '" usa £I 'H ~~ 1 ~ :~: ~ ~ ::: 
STANDARD PROFILE DOUBLE NF209 1 @ ISp 5 ® 75p 
SIDED DIL·SOCKETS. INSULATING KITS. 5 WASHERS 
14 Pin Up ISp £1 ·25 £3·.. 10 BUSHES 
16 Pin Up lOp £1 ·35 £3·25 Mennex MIca 

Mounting Pad. It/Pack SO/P.ck :::galMl ~ ~:I~:l ~ ::)~:\ 
T054 Hole Ip 4tp Bush .h.nk length reQ:- ·205, '158. '125, 
T0184 Hole Ip ftp ,05. -025 Pi ••••• tate req. 
CONVERTERS TRANSISTOR INSULATION 
T0911 TO OIL SSp £2 'SI ~8:rERS 5 @ 35p 10 @ lip 
T0100TO OIL SSp £I ·SO T05 5 .. ' Up 10 @ Hp 
T01l2/98 TO T05 9p 40p T066 5 '"' 35p 10 @ 70p 
T018 TO TOS Ip 40p POWER SOCKETS 
T098 T0505 Ip 40p T03 1 @ Up 5 @ lip 
DIODE CRADLlS lOp 45p TOSS 1 @ lip 5 @ lip 
Larger range 01 tr.n.'stor pad. and TOZZOINSULATING KITS 
Insulating bushel in catalogue. All price, 5Waaher5Bulhe. 
Include V.A.T. Mollne.llp/KIt Mica Up/Kit 

POlt and Packaging 15p klts/pads/.ockets/coolers. 45p tor anodised haat slnb. 
MOULDI!D ELECTRONIC COMPONINTS INT. LTD., 34D QUARRY HILL ROAD 

TON.RIDGE. KENT. PHONE: 1732_1 

Full IlIu.trated Catalogue 

From .. 

Send 30p For Post & Packing. 

MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
34d QUARRY HILL ROAD. 
TONBRIDGE 
KENT 
f'HONllnz_. 

Publflhed OB approximately the 7th of each month by IPC Magaztnes LJm1ted, Wutover HO'Q.Ie. Wett QWl} Road, I'OOLJ:;, J )vr~1. liHi.i IJ(6. I'rioted 1U EUlIitUt.d b,) 10.,1-.:1. .l'ri1licr~. DU1J:!t :,lJlc. Drd/'o. Suit­
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Hud Offlc* fend Wtrthouu 
4dA W1STB0URNE GROVE 
LOHDOK WJ 5SF 
Tfeli 71J S64V1I3 

Z & I AERO SERVICES LTD. 
Pl«fefefe sand all correipondancfe and Mail-Ordfera ta Head Offic* 

Retail Shon 
»! TOTTENHAM COURT ROAD 

LONDON Wl 
Tfel: 5 BO B403 

Open ell day Saturday 

A SELECTION FROM OUR STOCKS OF FULLY 
GUARANTEED FIRST QUALITY VALVES 

IBJGT 0 451 SAK6 0 75 SCW4 
184 0-50 6AK7 0 45 6CY5 
185 9-50 6ALS 0 40 SCY7 
IS4 0-40. SAM 6 0-70 6DQSB 
IS5 0-40 6AMB 0-70 SOTS 
IT4 0-40 SAN 5 2-50 SGHSA 
104 0-70 SANS 0-85 SGK5 
lus 0 80 6AQ5 0 85 84 
1X28 1-20 8 A 85 0 70 SJSGT 
2CW4 4-SO SAS6 100 6 S 

•2D21 D - BO 6A57G 1 20, 67 
•3-S00Z 40-00 SATS 0-75 6X6GT 
•3E29 8-50 SAUS 0-50j SL6GT 
3Q4 0-75 SAVS 0-75 SN7GT 
3S4 0-50 SAW8A 0-75 SQ7 
5AQ5 0 75 6AX4GTB 1 00 6SA7 
5AT8 0-80 8AX5GT MO 6SG7 
5T4 0-75 SfiAS 0-45 6SK7 
504G 0 40 SSE6 0-48 6SL7GT 
5U4GB 0 95 60F5 0-85 6SN7GT 
5 U8 0-75 6BFS 0-75 SSQ7 
5V4G 0 40 6BH6 0 85 6V6GT 
5X4G 0 80 SBJ6 1 20 SX4 
5X8 0-90 6BN6 0-80 6X5GT 
5Y3GT 0 45 6BQ7A 0-65 I2ACS 
5Z4GT 0 45 6B88A MO I2AD6 
6AB4 0 55 SBUB 0 85 I2AE6 
8AB7 0-40 6BVV7 1 oo I2ATS 
6AC7 0 80 6BZ6 0-45 I2AT7 
6AF4A 0-80l 6BZ7 0-70 I2AUS 
8AG5 0-45 6C4 0-55 I2AU7 
6AG7 0 85 seas 0-55 I2AVS 
6AH6 0 95 SCS7 0-85 12AV7 
6AJ5 0 45 sous l-OO 12AX7 
8AK5 0 55 6CU6 1-00, I2AY7 

J 75 11BA6 
I 00 I2BE6 
I'OO I2BH7A 
1-45 I2BY7A 
0 80 3SW4 
0-80 50C5 
0 70 *75CI 
1 -IO -BSAl 
o '80 *0001 
055 -807 
0-80 "BlIA 
O-BS "0195 
D BS 'BJIA 
0 BS '064A 
0 90 'STTA 
0 BO '5783 
0-80 DAF96 
O'BO DF96 
0.70 otcn 
0-70 DL98 
0-80 ECCS4 
O-BS ECC85 
0-40 ECC86 
0-60 ECCBB 
0 80 ECC89 
O-BO ECCI89 
O'SB ECFSO 
0 40 ECFB& 
0-S0 ECF200 
0-85 ECF201 0-47 ECFB0I 
0-85 ECF802 
1-OOi ECH8I 
0-55 ECH83 
0-8S ECH20O 

0-851 ECLS0 
0-80 EC LB I 
0-75. ECLB2 
0 80 ECL03 
0-70 ECL04 

1 DO ECLB5 
OM ECL06 
0 85 EFBO 
MO EFBS 
1-00 EFB6 
3-80 EF92 
8 SO EF97 
8 20 EF98 
3 00 EFIB3 
4-00 EFI84 
2-85 EFL200 
O-M EH90 
0-80 EL34 
1 09 EL38 
0-40 ELB1 
0-80 ELB2 
0-48 ELB3 
MS EL84 
0-75 EL86 
0-80 EL95 
0-80 ELS04 
0-80 EM0O 
0-80 EM8I 
0-90 EM84 
O-90 EM07 
0 95 EY5I 
095 EY8I 
0-55 EY87 
0-40 EY8B 
0 801 EYSOOA 

0-40 EZ80 
0-75 GYSOl 
0-40 G730 
I 15 GZ32 
0-70 KT68 
0-45 KT88 
0 85 OA2 
0-40 OA3 
0-48 082 
0-80 OB3 
0-75 OC2 
0-70 OC3 
0-90 003 
0-70 EABC80 
0-70 PC88 
1-20 PC98 
0-60 PC92 
0-95 PC95 
0 951 PC96 
0 45 PC97 
0-401 PC900 
0-40 PCC84 
0-45 PCCSS 
0-75 PCC88 
0-70 PCC89 
0-80 PCCI89 
0-45 PCF0O 
0-40. PCf82 
0 40 PCFB4 
1-00 PCF20I 
0-40 PCFS06 
0-50 PCL8I 
0-50 PCL82 
0-55 PCL84 
1 SO PCLS6 

PCL805 
PD5I0 
PL36 
PL8I 
PL82 
PL83 
PLB4 
PL9S 
PL504 
PL508 
PL802 
PY0I 
PY01 
PY03 
PY80 
PYSOOA 
TT21 
TT22 
U2S 
026 
OABCBO 
08CSI 
UBF09 
U8L2I 
UCC84 
UCC85 
ucfso 
UCH3I 
UCLBI 
UCL82 
UCL83 
UFB5 
UL84 
UM0O 
UMBI 
UM84 

AC/DC TAUT SUSPENSION 
MULTIMETERS 
TYPE U43I5 

Sensitivity D.C. 
Sensitivity AC. 
D.C. Current 
A.C. Current 
D.C. Volts 
A.C. Volts 
Resistance 
Capacity 
Accuracy 

Price compieto 
steel carrying 
leads. 
Packing & postage 

20,000 o.p.v. 
2,000 o.p.v. 
50/tA-2-5A 
0-SmA-2'!>A 
7SmV-l000V 
IV-I000V 
3000-500kn 
0-5/iF 
2-5% D.C. 
4% A.C. 

with pressed 
case and test 

£I5'85* 
£1-50* 

VAT is not included. Please add 121% on all items except those marked with asterisk, on which VAT is 8%. Postage and packing charges are 
£0' 10 per £ subject to a minimum of £0-30.   

OUR NEW 1977/1978 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30 

DO-IT-YOURSELF 
1 Fittings and fitments for the Hi-Fi/DIY 

1 enthusiast Over 600 items including 
I loints, fastenings, 'bumpfree' lid stays 
^ and wall fittings you can order by post. 

All you need to build your own cabinets 
and install your equipment. Find it all in 
theWOODFIT D1V CATALOGUE/ 

3 \ HANDBOOK (20pvouchetenclosed 
3 in catalogue redeemable off first order.) 1 SEND ONLY 30p FOR THIS 

GOLDMINE OF ITEMS AND 
—INFORMATION. 

riWoodmitd. 
For //tf/offs fhe trade use 

32 Whrttle Low Mill. Charity. Ttf. Chorley 73521 

IT'S EASY WHEN YOU KNOW I 
To avoid mlBBlno your copy of PRACTICAL WIRELESS—■Imply compl«t« Chla onfBj form ind herd It to your nowtagant. 

ORDIR FORM 

(nam« of ncwaagant) 

m re 

rtfiivw 

Plaaaa raatrva/dallver aviTy montK on* copy of PRACTICAL WIRELESS until (urthsr notice. 

□ B ■ 

e, 
- i G ^ u 6 ■ S y 

V 4 ? UIQ „ A T i Q - . i 
• ■'« 

0T-olo? i-J 

m 
LOW PROFILE OIL SOCKETS. TIN READY DRILLEO BLACK AKODIBED PLATED. MEAT SINKS 
PrlcuPer I 5 10 S5 T03 S'PIn IfeB «P ISO E3 M VOW 14 Pin Hp 550 41 ■« 42-50 TOO x IB Pin Hp 990 41-15 42-75 HEAT 28 Pin 21p £1-20 42-04 45 50 . NP204 40 Pin 4»p £1-85 45-50 4»-25 1 NF205 NF207 STANDARD PROFILE DOUBLE nfjoS SIDED DIL-SOCKETS. INBUI 
14 Pin Up f5p 41-2S £a-*5 16 Pin 15P 79p £1 55 42-25 
Nountlng P«d» lO^Pack 50/P*cH 
T054 Hale tp 40p T0184 Hole Op «P 
CONVERTERS 
TOM TO DIL 55p 42-50 TOIOOTO OIL B6p 42-50 T092(9a TO TOS 8p 40p TOI8 TO TOS »P «P T098 TOS05 tp «0 
DIODE CRADLES ftp 4Sp 
Laroer ranae of tranolator p«6* and • IneulHtlno bushes In catalopue. All ptlcaa Include V. A,T. 

MEAT SINKS „ . TOO tB46p 5 @4110 TOM 1M400 5 e4fM TOO *2 I « 7Cp 5 -S 43-20 
HEAT SINK COOLERS FITTING TO 5. NP204 1 & Up 5 8 05p I NF295 1 K 'Jp 5 f 35p NF207 1 l!o 5 e «P NF209 7 61 ISp 5 & 7Sp INSULATING KITS. 5 WASHERS 1 10 BUSHES Mallnax Hlea 
TOO f*. ttp/KII fflMp/KII TOM BlSp/KII ®Mp/Kll Bush ehanV lenflth reel—-266, -158, *125, '05. -025 Plaaie ■late raq. 
TRANSISTOR INSULATION COVERS 
TOO 5 0 05p 10 61 Ttp TOS 5 15p 10 ® 250 TOM 5OSp 10 & 70p 1 POWER SOCKETS   TOO 1 il 14p 8®«fp 
TO«5 1 «Hp 5 ® 75P T0225 INSULATING KITS 5 WaiharBBuififla Mallnax Wo/KH MlcaMp/KII 

Po»l and PacHaoIng 15p hlts/pad^/iocheJs/cODlera. 45p for Bnodlaad htat alnVs. 
MOULDED ELECTRONIC COMPONENTS INT. WO 00 ARRV HILL ROAD TONBRIDOE, KENT. PHONE; 9722 3K5M0 

full IlLuilmtod Calalogua Sand 20p For Poil A Packing- 
MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
34d QUARRY HILL ROAD. 
TONBRIOOE 
KENT 
PHONE 4732 

Pabllabed en nppio.loi.telr Ibe 7th ol each month by reC jr^axln.j. Limited, Weatovet Home. Weet quai B«i. rOOw:. Ijw«i UH15 'Jl;- Aiente lor AMtnain ml fW Zeajend—Oardon and Ooteh (Aalal Ltd.! Sooth Alri»-Ontr»l >ewa Afeency LU. Bnhsoriptlcrw and oyBBSBAS £l(rM pn7^le to IP^t^K^ O»*erlJjIoo«e. Fwryinonnt Road, Htriraid. Heath, Snatei. wanmia la aoM mblert to tha K>Uo»ln» ocadlUona, oamnTy that It ehhU not, wimout the *fl«eu piment ol the smbllatiOT tot havin* been ilreo, toe tent. Ycnold, hlreri out oc othirwtae dlnpo^l of by war of Tr»<le »t mort than the recozameuded aalllng price ahown no the oovur. udodlDg Etro where the p^mcir price Is sawect to ftnti l&at it ■haa rol bo ifuL, icaold, hlrel out or otherwlw diepooad of in a muillfctttJ oondltloa or In any uMOthorlicd cover by way of Tr*dfl or afflxed to or aa part, of *07 pabUcaUOn or advertise, Utfrmrr or Pre- toria! mittsr what*oe»«f. 

www.americanradiohistory.com



U.K. RETURN OF POST MAIL·ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER 

ALL VALVE 

-
~ "" "" '* , .!.. ~.l.. :a -~ .) • - " 
0>0)~;GJ ':'::::.:.. . 

rour input •. Four way mbing, master volume. treble and baal 
control •. Suitl all ,peaken. Thf. professional quality amplifier 
ch ... I. i •• uitable for all group' , disco. P.A .• where high quality 
power I, required. 5 .peaket output.. Ale main. opefllu,d. SIne 
output . Produced by demand tor .. qualit, valve ampiifter. 

Send Jor detail.. Cha.:d, ani, £94 carr. 15 

CASSETTE TAPE TRANSPORT MECHANISM 
tomplete with mODO record/pla,bu:k and erase bead •. 
Five pU lb buttons, record, piu. forward . rewind and paU'I!. 

L ... motor, braod new £3· SO po.t 50P. 

10" ELAC 
HI·FI SPEAKER 

Large ceramic maJ!net. 
Response: 50-18.000 cp., 
S",. re.onance 65 cp. , 

19 ,:,,::.i.mpp~:t":~_ £4·50 

TEAK VENEER HI·FI SPEAKER 
MODEL "A", 20 x 13 x 12in. For 12in. 

tli~,~~.~~t .... k". 14 . SO rf~o 
MODEL "B" BOOKSHELF 
~::a~:r y Bin. or Sin. £8·50 PO:f 
MODEL ueu BOOKSHELF 
For 81ln and tw"ter. £5.95 pod 75_ 

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

GOODMANS CONE TWEETER 
311n. di.m.18.000 C.P.S . 25 WATTS 8 Cl 
flin . EMI mid ran~e £1). 
lOin . 30 watt GOODMANS woorer 4. ohm £10·95. 
ELAC TWEETER 4 ohm 20 watt £2 ·50 

£3·25 

:~,~?p~~r R~8d': :~ft .:t:PT~1~~e~tre\I:~~~·~!~! £4 • 9S 
controls. 18 'Volt baUer, operated or Mains Suppb £2 96. 

THE "INSTANT" BULK TAPE ERASER'" ., 
HEAD DEMAGNETISER !Ill. 
::';::.b~. J~rm~~~!e~~oi:'9~ .&1I l1zel of tape ~ . ' 

L •• Ret S.A.E. £4. 95 ~g~t • 

f.f.~R HEATING ELEMENTS 
Size 10 ~ )( 8; -hin. ODeratim~ voltage 200/250V •. c. 250W 
IDpra.!:. Suitable for Heating Pad •• Food Warmers. Convector 
Heaten ete MUlt be clamped between two .heets at metal or 
asb .. to •. ONLY 40p EACH (FOUR FOR £1-60) 

BLANK ALUIIIINIUM CHASSIS. 18 ....... 2110 . lid .. , 8 4 ... 95_; 
8 x Sin . .£1-4.0; 10 x 'in. £1 -55; 14 x gin . £1 ·90; 18 x 8in. £1 -85; 
12 x 3.1n. £120; 16 )( lOin. £220; 12 x 8in. £1·70. 
ALUMINIUM PANELS. 18 S.w.g. 6 x 4in. 20p; 8 x 6in. 40p; 
10 )( 7in. SOp; 12 .... Sin. oOp ; 12 )( Sin. 50p; 16 x 6iD. 75p; 
14 x Sin. SOp; 12 Ii. 12in. 80p; 18 )( lOin . 95p. 
ALUMIIlIUM ANGLE BRACKET 8 x I x lln. 15,. 
ALUMIIlIUM BOXES. MANY SIZES IN STOCK. 
4 )( 2 x 2io.55p;3 y 2 )( lin . 55p;6 ")( 4 x 2in.65p ; 8 )( 8x 
3in. U; 9 x 4 x 4in. £1 '20; 12 x 4 4in . £150. 

DE lUXE BSR HI-FI A 
Pta,.. 12in. lOin . or 7in. record. 
Auto or Manual. A high Qualit,. 
unit backed by BSK reliability 
with 12 months guarantee. A.C. 
200/250V. Size 13 ~ x lliin. 
Above motor board. 3JiD. 
Below motor board 2Un. 
With MAGNETIC STEREO CARTRIDGE 
Cueing Device. Bla. Compenlator, Bal!l.'lced Arm, All Po.t 75p 

NEW DECKS 
BSK MP60/Pl28 with Goldring G850 magnetic 
cartridge. £24·50 

BSK Bud~~~ Autochanger witb ceramic cartridge. £12·95 

Garrard AP7~ .. Single player JellS urtridge. 128·50 

BSR. P163. BeU 9five Turntable, less cartridge. £27·50 

Garrard 5300. Au.tochanger witb ceramic cartridge. £14·95 

Garrard Minichanger. Play. all .ize record •• 
Ceramic cartridge. 19 ·95 

BSK. P182. Snake arm, ftared turntable. ceramic 
cartridge. no' 95 

BAKER MAJOR 11" 'IS·OO 
~ Po.t,l 
; ",; r.t... "" I to-14 .600 cl •. 1210. double cone, woofu . ~e . ". anel tweeter cone together witb a BAKER 

lI'. ~:~~i:~C oit~~o~oa:~e=:I:n:&:i~~a~ g:: 

~ 
of 145,000 lIas:well •. Ba .. re.onance 40 

• e/. rate4 26 .att.. NOTE: 4. or 8 or 

I 
~ 18 ohm. malt be Jiat.d . 

.... MODULE KIT 
~ ~ aO-li,OOO cl. witb tweeter. crO"OYer~ 

, ' ::.T.e t1:r '8 !~i~~:~:." £ 19·00 
Po.t.I·80 

BAKER SPEAKERS 
"BIG SOUND" 
Robu.tl,. con.tructed to .taod. up to long 
period. ot electronic power. A. I.lIe4 by 
leading group'. 
Uleful re.pon •• 30-13,000 cp •. 
Bu. resonance 56 cp •. 

£12-00 GROUP "25" 
121n. 30 watt 
4, 8 or 18 ohm •. 

Po.t 11 

£14-00 
Po.t£1 

GROUP "35" 
12in. 40 watt 
4, 8 or 18 ohm •. 

GROUP "50/12" £21-00 
::~~~l~t;~~tl~~~'.!I:~nal Po.t U 60 . ~ 
Response = 30 - 18.000 cps. 
Witb aluminium pre.ence dome. 

GROUP "50/ 15" £26-00 
151n. 75 watt 
8 or 18 obm.. " 

Po.1 U 80 
Send lor lea Bets on DJ. co, P A. and Group Gear. 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 

- , :- .. , . baker_ 
- - ."--- 1 

I , f .'~ " -. ~ 
OOOO··u_.· 

~r.~~.':~~n:~"a;II .. ~~rm~~~~~1 r:.~~:::nt~i.r4i~p!~:il~a!d!~~i!:~ 
Master treble. base and volume controla. 3 IPeaker output .ocket. 
to ,uit variou. combination. of .peaken. 
4-8-16 ohm. Slave output. AIC main •• 
Guaranteed. Detail. S.A.E. £75 Carr. 

1160 

100 WATT DISCO AMPLIFIER 
MADE BY JENNINGS MUSICAL INSTRUMENTS 
4- Speakf'Jr outputs volume. treble, blss. controls 
CAN BE USED AS 100 WATT SLAVE 

B.S.R. SINGLE PLAYER DECK 
3 .peed. Play. all .ize record •• 
Stereo Cartridge. Cueing device. 
Ideal Di.co Deck. 

£ I 5'50 Po.176_ 

£59 
Carr . !l 

DRILL SPEED CONTROLLER(LIOHT DlMIIIER KIT. E ... to 
build kit. Will control UP to 500 watt. AC m;~~~. 35p £3· 25 
STEREO PRE ·AMP KIT. All part, to build thi. pre-amp. 3lnput. 
tor high medium or low gain per cbannel, with volume control 
:t~~e~';i=:r~~d . Can be ganged to make mp~t;i3:: £2 .95 

R.C.S. SOUND TO LIGHT DISPLAY 
Complete kit of parh with R.C.S. printed circuit. Three 
channel •. 800 to 1.000 watt. each. WUJ operate from 20MV. 

~~~i~~t~~~~~ ~t~1l source. Price £ 17 
200 Watt Rear Reflecting White Lhtht Bulb •. Ideal for Di,co 
Lighll . Edison Screw Fitting 75p. Each. 

MAINS TRANSFORMERS Po.t 
60p 

8 VOLT ! AMP. £1 00 3 AMP. '1-40 9 VOLT 3 AMP £2 '76 
12 VOLT 300 MA . £1-00 760 MA. £1 '30 
30 VOLT 6 AMP. AND 34 VOLT 2 AMP. C.T. £346 
20 VOLT 1 AMP. £2 00 20-0-20 VOLT 1 AMP. £2 t5 
30 VOLT l! AMP. £2 '60 to VOLT 2 AMP. £2·95 
0-20·40·80 VOLT 1 AMP. £3·50 2 x 18 VOLT 8 AMP. £9. 

GENERAL PURPOSE LOW VOLTAGE. Vollag •• available ,I 
2A, 3. 4. 5. 8. 8, 9. 10. 12, 15. 18. 24 and 30V 15·30 
lA. 8, 8, 10. 12, 18. 18, 20, 2t. 30. 38. to, 48, 80 16·30 
2A, 8. 8, 10, 12, 18, 18, 20, 24, 30, 38, 40, 48, 80 £8·50 
3A, 8, 8, 10. 12. 18, 18, 20, 24, 30, 38, 40, 48, 80 £1] '00 
M, 8, 8, 10, 12, 18, 18, 20, 24, 30. 38, to, 48, 80 £14060 

R.C,S. 
BOOKSHELF 
SPEAKERS 
13 10 x 8in. 
60 to 14.000 cp • . 
12 watt. rm • . 8 ohm. 

£ 19 pair Po.IIl-50 

.. j~""~-

BAKER DISCO SPEAKERS 
HIGH QUALITY-BRITISH HADE 

2 X 12" CABINETS 
for Di.co or PA all fltftd with carrying hand1el aDd corner •. Black 
... ,nide covered. Other cabinet. in .tock. SAE lor leaflet 

60 WATT R.M.S. 
£51 

With one horn 
£60 

With two horns 
£68 

Carr. £3 

80 WATT R,M.S. 
£56 

With one horn 
£64 

With two horns 
£71 

Can. f3 

100 WATT 
R.M.S, £69 

With one horn 
£78 

With two horns 
£86 

Carr. £5 

SINGLE 11inch CABS COMPLETE 
30 WATT R.M.S. £31. WITH HORN £40. 
40 WATT R.M.S. £34. WITH HORN £41. 
60 WATT R.M.S, £41. WITH HORN £49. 

CARR £3 EA. 

"SUPERB HI·FI" 
12in 25 watts 
A high qu.ality loudspeaker, it. 
remarkable low cone resonance 
en.urn clear reproduction of the 
deepest ban. Fitted with a lpecial 
copper drive and concentric 
tweetef cone re.ultmg in lull 
range reproduction with reIn&rk­
able efficienc1 in the upper 
regi.ter. 
Ba .. Resonance 25cpI 
Flu:!. Denait, 16.500 gaus. 
Ulefu l felpDn.e 20·17,ooOcp. 
8 or 16 ohml models. 

£22 -00 if'Jo 

"AUDITORIUM" 
12in. 35 watts 
A lull range reproducer lor high 
power, Ideal for Hi-Ft and 
Di.cotbeque.. Electric Uuitarl. 
public addr"", muUi •• peaker 
.y.tem., electriC organ •. 
Ball Reaonanee 35cp. 
Flux Denllty 15.000 gauII 
U.elul reapon.. 25-l6,OOOcp. 
8 or 16 ohms model •• 

£21-00 rf~o 
"AUDITORIUM" 
ISin. 45 watts 
A bilth wattage loud.peak.r ot 
exceptional Quality with a 16nl 
re.ponle to above 8,000 cp •. Ideal 
tor Public Addreu, Discotbeque., 
Electronic in.trumentl and the 
home Hi-Fi-
Ba .. Rtlonance 3Gcp, 
Flux Dentity 16,000 gaul. 
U.elnl re.ponse 20-14,OOOop. 
8 or 16 ohm. model •. 

£26-00 Po.t . 11 ·80 

H I·Fi Enclosu re Manua l conta ining plam~ . de~lgn ", crossover 
lIata ami cub it.: table!!. 68p. 

E.M.I. 13t X Sin 
SPEAKER SALE! 
~~. ~~::!e;·o~~do~r~~.over . £7.95 

Poll 4511 

ISW model £10'50 
8obm •. POlt 6lip 

GOODMANS 20W Woofer 
Size 12 x lOin 4 ohml. 
Rubber cone surround. £9.95 

Polt 85p 
\ .. 

RADIO COMPONENT SPECIALISTS Open 9-6 Wed. 9-1 Sat.9-S (Closed for lunch 1. 15-1.10) 

337 WHITEHORSE ROAD, CROYDON 

Minimum post lOp. Components List lOp, Cash price includes VAT. Ace_ss & Barclay cards welcom_. Phone your order Tel,OI·684 1665 

O.K. RETURN OF POST MAIL-ORDER SERVICE ALSO WORLD WIDE EXPORT SERVICE 
R.C.S. 100 watt MIXER/AMPLIFIER 

ALL VALVE 
BAKER MAJOR 12" £15 00 

Four Inpolp. Four mlilrif. mflsttr volume, (reblo ftod ban eoatroli. flnlle til ipraken. Thfi profsislonsl qutlity tmpUAftr cbBiile >• luUa^le !or all xronpi, disco, P,A.. where hieh Qoalitr power is required, 6 ipeaker outpuli. A/C mains opetaied. output, Producad by demand for • qqiUIt valve amplifier. Send lot delillt. .n . CliBisiionly tVH ctrf. 13 

CASSETTE TAPE TRANSPORT MECHANISM 
Complel" with mono record/plarl&ck and erase be&di. Five pu«h butlonf, record, plar. forward, rewind and (buib. 

Leu motor, brand new £3-50 Post SOp. 

10" ELAC 
HI-FI SPEAKER 

d k*'VT Lirca cerRinic mairneE, ^J Reaponaa: 60-3,8.000 CP". ' Ben reionance 35 epi. y 19 ohm Impedance f A , ■— - JO watts. Post 40b ^ 
TEAK VENEER Hl-fl SPEAKER CABINETS 
MODEL "A". 20 x 13 >• 12in. For LZln. dia. or LOIn speaker. IJ.Cn Post Illualrated, 1180 
MODEL •'&" BOOKSHELF For 13 ^ Bin. or 8!n. /Q . CA Post ■pesker (] 
MODEL "C" BOOKSHELF For CJIfi and lweetfr. £5 . 95 p0B| ^ 
LODDSPEAKER CABINET WADD1HO J8ia, wide. 20p H. 

GOODMANS CONE TWEETER 
3!ln. dlam. 18.000 C.P.S 25 WATTC 8 Q /7.1C filn, EMI mid nnee £3, JOln. 30 watt GOODMANS woofer 4 ohm £10 93- ELAC TWEETER 4 ohm 20 watt £0 50 

BARGAIN 4 CHANNEL TRANSISTOR MONO rtlXBR. Add muiicni falicbiMbts Wir^- tnd aonnd efTecla tu reeordinei. Will mix Microphone, recordi, tape and j - 
tuner wilh separate control! into iinxle I ^ A output, 0 volt battery /Xt7C mMfT/ operated. ' -» J TWO CHANNEL STEREO VERSION 07 ABOVE £8 50 
BAROAIN 3 WATT AMPLIFIER. 4 Tranilslor lA.QC Puih-Pull Ready built with volume, tiebfe and ban ^ contrail. {8 volt bittflry operated or Mains Supply £2 95. 
THE "INSTANT1' BDLK TAPE ERASER & HEAD DEMAQNETISER ^ Suitable lor cassettei, and a)} iliei ol tape v rtQ Teet». A-C. roalas 2DO/240V. Leaflet 8.A,E. £4'95 J®'4 

^hYn" heating elements 
Size 10] v 8i A in. Oj>praf inc vollige 2O0/250V t.c. S50W •oprox. Suitable lor HeaUos Pad». Pood Warmers, Conveclor Reeters etc Must b« clamped between two aheels ol metal or •rttilM. OKLY 40p EACH (FOUR FOR fl-601 

BLANK ALDM1NIDMCHASSIS.ISi.w.e.^UfT sides,8 • 41n.e6or 8 x Bin. 21 40; 10 >. Tin. £165; 14 < 0in, BLM; 18 - $iq. £183; 12 x Bin. £120; 18 * lOin. S220; 12 * Sin. £1-70. ALUMIN10M PANELS. IB a.w.tf. 6 a 4in. SOp; 8 x Bia. ddp; 10 x Tin, 50p; 12 v &ln. BOp; 18 x Siu. BOp: IS >: flln. 75p; 14 x Bin. 80p: 12 - l2fn. SOp; 18 x Jt)Jn.e3p. ALDM1KIDK ANGLE BRACKETS x, i x ?ln. 15p. ALCaiNIOM BOXES. MANY SIZES IN STOCK. 4 > Z * 31a. fi5p; 3 ^ 2 x Hn. 55p; 8 x 4 > gin. 65b: 8 x 8 x 3in, £1; 9 x 4 x 4in. £120; J2 x 4 - 4ln. £1 50. 

DE LUXE BSR HI-FI AUTOCHANGER 
Plays ]2Iq, lOia. or Tin. record! 
Auto 01 Uanuil. A faieb qcalily • 1 
up it backed br BSR rcUability 'V'"? ^ "M m 
with 12 months Kuaraoteo. A.C- 
200/8507, 8lre 101 x 11 Jin, ' //f 
Above motor hoard 3flRr R^*^^53P5u?![ t 
Below motor hoard Sfln. _ L A 
With MAGNETIC STEREO CARTRIDGE I '50 
Cueio* Device. Bias Compenzalor. Btlx-jcad Atm, AHPoat 75p 

NEW DECKS 
BSR MP0O/P128 with Ooldrlni? GB50 magaelio carulttee. £24-50 
BSR Bad^(4 Aptochaccer with ceramic outridgb. £12-85 
Carrard APTfl. Single player ler! eartrldge. £28-50 
BSR. P193- Be^t^rivf Tuxntable. less cartfidxe. £27-50 
Oareard 5305. Autochanggr wtib ceraipic earfrldjte. J14-8B 
Oarrard Minlchangef. Piayi all size racorda. Ceramic cavtrldgo. £9-05 
BSR. PL82. Snake arm, flared turntable, cersmlc cartridge- £10 •95 

Poet C1 IM-14.M0 c/a. 12ln. double cone, woofer and tweeter cone together with a BAKER ceramic majoet aaiambly havlaif a flu* denaity of 14,000 BBUfi and t total flu* ol 143,000 Maxwells, Ban reaOuance 40 ie/a re led £5 watts. NOTE: 4 or 8 or 15 pbm! mpvi be silted. 

MODULE KIT 
30-17,000 c/a wiib tweettr, crosioTer. baffle 10 X IZHn. Ffelia / I O , fin state 4 or 8 or 18 ohma. ^ 1 7 

Post JI 60 
BAKER SPEAKERS 
"BIG SOUND" 
Robniily copitructed to itand np to Ion* periodi ol electroolc power. As uaed by leadloif groapa. Uaeful reepome 30-13,000 epi, Bui resonance 66 cpa. 
GROUP "25" r | ^.nn 
!2ln. 30 watt Kw I ^ VU 4, 8 or 10 obai. 

Post It 
^TJ,35 £14-00 4, 8 or 16 ohmi. Post £1 

£21-00 

t 

I 

GROUP "50/12" tZ I 'UU T 
12in. 60 wait pTofeisiooa] model. 4,6 or IB ohma. Poit £1 60 Reiponse — 30 —16,000 epi, 
With aluminium pretence dome. Bb 
fs

R°rjS0'"s" £26-00 Bv 8 or 15 obme. f Post £1 60 
Send lor leafleti on Disco, P A. aud Group Gear, 

BAKER 150 WATT EXSjafllJ.IJJ JJB 
quality ■nHHtaagsn 
TRANSISTOR W ■HWf'i 
MIXER/AMPLIFIER 
Profesilotial tmpTifier oslnit advanced circuit deilxa. Ideal for dlaco, jroupa, P.A. or muaical imtrumente, 4 Inputs 4 way xnlxin/r. Maiter treble, base and volume controls. 3 ipeaker output sockete to suit vmrioua comblnaliom ol Ipeakera. - a— _ 4-8-19ohm. Blava oatput, A/C malm, £ § L r GuaraaleBd, Details B.A.E, iE* # J 2150 Guar&atead. Details B.A.E, £75 
100 WATT DfSCO AMPLIFIER 

MADE BT JENNINGS MUSICAL INSTRUMENTS 4 Speaker outputa vnlome, treble, bass, controls CAN BE USED Afl 100 WATT SLAVE 
I B.S.R. SINGLE PLAYER DECK 

3 speed. Plays all sire records, 
Slereo CartridRB. Cuelnj device. 
Ideal Diico Deck. 

£15-50 

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Etsy to build Lit. Will control up to 500 watts AC malnr. /VIC Pose 36p ^J t-* 
STEREO PRE-AMP KIT, All parts to build this pre-Smp, Binpni! lor b)»h medium or low Rain s^r channel, with volume cootrol and P,U. Board. Can he ganged to make multi-way /7-QC elereo laixeri. Poit 25q 

R.C.S. SOUND TO LIGHT DISPLAY 
Complete kit ol parts with R.C.S. printed circoit. Three obanneli. 600 to 1,000 watts each. Will operate Irom 20MV. to 300 waltj Bifsatl lOurce. /I7 Cabinet extra £4. Fflc# ' ' 
200 Walt Rear Raflacflng White LIrLI Bulbs. Ideal lor Disco Lights, Edison Scraw Pitting 75p. Each. 

MAINS TRANSFORMERS X 
B VOLT 1 AMP. £1 00 3 AMP. II 40 0 VOLT 3 AMP S2 76 J2 VOLT 300 MA. 11 00 760 MA. £1-30 30 VOLT 6 AMP. AND 34 VOLT 2 AMP. C.T. £3 45 20 VOLT 1 AMP. £2 00 20-0-20 VOLT I AMP. £2 03 80 VOLT U AMP. £2 60 40 VOLT 2 AMP. £2 05 0-20-40-00 VOLT 1 AMP. 13 BO 2 x 18 VOLT 6 AMP. £9. 
GENERAL PURPOSE LOW VOLTAGE. Voltages available at 
SA.S.d, 6. 6, B. 9. 10, 12. 15. 18. 24 and 307 16 30 1A. 6. 0.10, 18, 10, 18, 20, 24, 30, 36. 40, 48. 60 £6 80 8A, 6. B, 10. 32, 16. 18 , 20. 84 . 30. 39, 40, 48. 80 £8 60 3A. 6, B, 10.12. IB. 18.20. 24. 30, 36. 40, 18. 60 ill 00 6A. 6. 8.10, 12, 36, 38. £0. 84. 30. 30. 40, 48. 80 «4 60 

R.C.S. 
BOOKSHELF < ^ ij. 
SPEAKERS * g ^ 
IS - 10 x Bin. { ***. . iH! 60 to 14,000 cpi. 12 watts rms. B ohms 

MI 

v < 

BAKER DISCO SPEAKERS 
HIGH QUALITY—BRITISH MADE 
2 x 12" CABINETS 
to, Dlico or PA .U a((#d »Jlh o.rrylnK bicjifi tog comprf. Black Tjnlda coaarH. Olhrr cabinet. Id .lock, SAE lor I.aSet 
40 WATT R.M.S. 

£52 
With one horn 

«0 
With two horns 

£<B Cart, til 
80 WATT R.M.S. 

£56 
With one horn 

£64 
With two horm 

£72 
Cart. 13 

100 WATT 
R.M.S. £69 

With one horn 
£78 

With two horns 
£86 

Cnrr, £5 
SINGLE I2inch CABS COMPLETE 
30 WATT R.M.S. £32. WITH HORN £40. 
40 WATT R.M.S. £34. WITH HORN £42. 
60 WATT R.M.S. £41. WITH HORN £49. 

CARR £3 EA. 

"SUPERB HI-FI" 
I2in 25 watts 

A high quality loudipeaker, Its remarkable low cone reoouanco vnidrei clear reproduction of the dfepexi base. Pitted with a spaciai copper drive nod concentric tweeter cana reiulting in lull range reprodoction with remark- able etHcienry in the upper register. Ban Rwonanoe 25cf« Flux Donslty 16,600 Kane! Useful reapOnne &0-37l000cps B or 18 ohms raodels. 

£22-00 a 

"AUDITORIUM" 
r2in. 35 watts 

A full range reproducer to* high power, Ideal for Hj-?( and Discotheques, Electric Gutters, public Addrfte*, multi-speaiier «yj(em», electric organs. But Resonance 3Gcpi Flu* Density 15,000 gauis Useful response 26-16,OMcps 8 or 16 ohms models. 

£21 -00 So 

"AUDITORIUM" 
I5in. 45 watts 

A high wattage loudipeaker ot exceptional quality with a level reipouae to above 8.000 cpi. Idrat tor Public Addreie, Discotheques, Etectronlo loilruments and the home Hi-Fi. Bail Resonance SGcpe Flua Density 15.000 gauss Uiefnl reiponiB 20-14,OOOcps B Or 36 qhmi models. 

£26-00 I 

£19 pair 

RMDiU COMPONENT SPECIALISTS 
Minimum poat 30p, Componontl Lift 20p. C«»h price includes VAT. Accaas & Barclay ca 

2 x 18 VOLT 6 AMP. £9. Loudapcaktr Cabinet WatMinn 18in wjdf, 7gi> yer tt.  
LTAOE, Voltages available Bt HI-FI Encloaurv /Manna] ftiiktnlutiw (liariy. >1 reign<. croSGOvrr 1, 24 and 307 16 30 data aet«l cubfv lablca, 68p. 0, 36. 40, 48. 60 £8 30  —   0.39, 40.48,80 £8 60 EMI IV- X Rm / —  0.39,40.18.60 £11-00 C.ll.l. IJ2 X OIH a, 36,40.48.60 SHtO SPEAKER SALE1 \dflPk. 

WUt tweeter. And crosiovar. /7 OC i , r4-' V ^ 10W. State 3 or 8 ohm, K,/.7D . 51 

'i- I5W model £10-50 
.£ fc'J ti.M 8 ohms. Foil 6Bp 

, ^ f GOODMANS 20W Woofer 'iWl Sue 19 x lOin 4 obmi. XQ QC Rubber cone surrouad. fczaFj ^ / 
^ Foil 65p 

I A IICTS 337 WHITEHORSE ROAD. CROYDON 
^ Open 6 Wed. 9—I Sat. 9—5 (Closed far lunch 1-15—2.10) 

Acc««s & Barclay cards welcom*. Phone your ordar Tel. 01-664 1665 

Sue 19 x I Din <1 ohm,!. Rubber cone sarrouod. 

www.americanradiohistory.com



@v@rything for th@ mod@rn O.l.Y. @I@ctronics @nthusiast and mOf@. 

IOOW RMS STEREO DISCO 
A genuine IOOW RMS oer channel (both chan­
nels driven) stereo disco with auto fade o n 
microphone. V U m eters . full monIto r ing and 
cueing fac ili ­
ties and a very 
high Qual ity 
lIg ht show. 
Comp let e con­
st ru ction 
book let MES41 
price 250. 
CabInet comes 
complete w ith 
lid and carry­
in g handl es. 

PEDAL UNIT 
A completely self-conta ined pedal unit 
13-note. 2-0c tave ranf!e. 4 o r gan s tops. 
It can be added t o an y orgdn. A I edlly 
unusua l extra is t he bass guitar ~ top 

wh ich uses fo u r envelope sha pe rs to 
~ Ive a real bass gui tar sound . A must 
lor' the so lo' gUita r ist. Fu ll const ruct io n 
details in o u r cata lOgUe-Dost t he 
coupon below. now! 

ELECTRONIC IGNITION 
SYSTEM 

A h ig h 'oerformance e lectron ic ig ni tion 
sY$tem that saves ·fuel. cuts oo=nts wear. 
g Ives str-ong spark and easy s tart even 
wi t h ve r y low batter Y. improves e ngin e 
power dt high revs. Change back to con­
vention r.ll system in seconds_ Tota l cos t 
dround [ 14. Fun constr uctIon d etails in 
cat.l logue. Se nd th e COUDon be low. 
\ AII pr ices include V.A. T. and p & P.) 

IT'S A FANTASTIC B R! 

INTEGRATED 
CIRCUITS 

A new d eS Ig n w ith n o difficult cods t o 
wind . but a specificat io n that puts It In 

the top-flight hi-fi class. A ll thIS fo r around 
£70 includ Ing ful ly punched and Printed 
metalwork and woodwork Send for our 
component sched ule now. Fu ll construc-

__ L-__ ....... tion deta ·ls price 2SD. (All 
inc lude V.A.T. and 

O ver 35 pages In our ("._t a lo&ue 
devoted to hundreds of useful 
lC·s. All with- data. pi n connect ions 
and man y Wi th applications circuits 
and pr o jects to bui ld. Post the 
c.oupo n now ! 

(/J!if!fti/ti.,~I I I ' I, I I\l \4~ 
TOUCH-SENSITIVE PIANO 

The revo lutIonary new le AY-I-1 320 f irs t seen o n 
'Tomorro w' s World ' is now availab le. 
Complete kit o f IC's to build a 60-note 
p iano (18 x IC's) o rd er as HQS3H Price 
£36' 86 PrelIminary c ircui t details In ou r 
O ctob(::' r- news le t te r Comp le te des ign. 
Dc b ' 5 a ttractive venee red wooden cabi-
ne t avai lable soon It 's t he mo st real istic-
sound,n" e \ectro nrc p rano wc' ve eVPT 

hea rd and Includes Simulated ddmp mg, 

SYNTHESISER 
T he In te rnationa l 4600 Svnthes iser. A very 
comprehens ive Unit O ver 400 so ld . We 
stoc k dll the Darts costin g less t han £.500 
' ncludlng ful ly Dunched and ori ntep meta l­
work and a smart teak cab inet. Far less 
than ha lf w hat you'd pay for a ready made 
svnt hesiser o f equal Quali ty. SoeClfl Gltion 
on request . Fu ll cons t ructI on de ta ils in 
our const r uction book L l ·50 (Al l pr ICes 
include V.A.T. and p & p ) 

loud and soft pedals. Full 
d e ta il s in o ur newsletters. 
(Al l o r ices incl ude V.A. T. 
Ind P & pJ 

SWITCHES 
tANe stock a w ide ran ge of switches 
Incl ud ing a r eally low-Drlc ed hIgh 
auall t y inte rlocking push-bu tto n 
swit ch system wh ich IS ex t remety 
versatil e. We've go t toggle 
sW Itches. ::. Iid e switches, push 
swi tches. rotary swit ches - th e r e 
I I dozens to choose from , but 
It's on ly a tin y part of our fant ast ic 
ra nge: 

Our bi-monthly newslette,.. keeps you up to date with lateat 
guaranteed prices - our lat •• t special offers -

details of new projects and new lin, • . Send 30p 
for the next six i •• ue. (5p discount voucher with each copy). 

216 big (11 '" X 8 ") pages! Over cl thousand 
illustrations! Over 30 pages of complete 
project::; to build! Thousands and thousands of 
,useful components de'scribed and illustrated! 
No wonder it 's a bestse'ller! 

POST THIS COUPON NOW FOR YOUR COPY OF OUR 
CATALOGUE PRICE SOp 

Please rush me a copy of your 216 page cata logue 
I enclose SOp. but understand that if I am not complete 
satisfied I may return the catalogue to you within 
14 days and have my SOp refunded immediately. 

'DON'T MISS OUT! SEND BOp NOW! 

MAPUN 'ELECTRONIC S'UPPUES 
P.O. BOX 3 RAYLEIGH ESSEX'SS&,8lR 

Telephone: Southend f0702i 715155 
Shop: 284. London Road, WestclifHln~Sea. Essex 

In~.,a.rl. .nn. IVI"'rwiA" 1 T ",Jp.nhnf'\p ' !;;;nuthl:>nrt r&:l .7Q~) 7 1"'1"_-' 

ADDRESS ______________________________________ ___ 

____________________________________________________ ~P~.vv~ 

mpurii 

everything for the modern D.I.Y electronics enthusiast and more. 

■; 

IOOW RMS STEREO DISCO 
A t-enulnc IOOW RMS per cHannct (both cbjn- 
nc's driven) stereo disco with auto f«de on microohone. VU meters, fill I monitonn? and 
Cueing facilr- 
lles and a vcfv high duality 
light show. Comotete con- siruction 
booklet Mi:S41 
price 25d. Cabinet comes 
complete with lid and carrv- 
in« handles. 

VERY 
LOW- 

DISTOR- 
TION 

AUDIO 
OSCILLATOR 

The very low distortion sine waoe (^0-01%) 
ouiout is suitable for I esling very high Quality hi- 
fi aud'O uctimment. Also includes square wave 
output. Ranco 20H/ to ?6kH/. Output 0V to IV in three con- 

tinuously variable 
steos. Total cost around (2\. full con- struction details in 
our catalogue. Spnd 
the coupon below, now! (all prices in- 
clude V.A T. and 
O 6 D> 

PEDAL UNIT 
A completely self-contained pedal unit 
(3-note. 2-Ocuve ranee. 4 organ stops- 
It can be added to any organ. A reallv 
unusual extra is the bass guitar atop 
which uses four envelope shaocrs to 
Hive a real bass guitar sound. A must 
to the solo guitarist- Full construction 
details in our catalogue—post the 
Coupon below, now! 

INTEGRATED 
CIRCUITS 

Over 35 nages in our i/.talogue 
devoted to hundreds of useful 
IC's. Alt w;tK'data. pin connections 
and many with aoolications circuits 
and projects to build. Post the 
Qoupon now! 

7/TiTrninjrw VAX 

' 

10 CHANNEL STEREO 
GRAPHIC EQUALISER 

A new design with no difficult coils to 
wind, but a speclfrcation that outs it m 
the top-flight hi-fi class. AH I his for around 
£70 including fully punched and printed 
metal work and woodwork Send for our 
component schedule now. Full construc- 

tion dela-ls nrke ?5o. <AII 
prices include V.A.T, and 
P A P.) 

5^; 

ELECTRONIC IGNITION 
SYSTEM 

y 

/ 

TOUCH-SENSITIVE PIANO 
The revolutionary new IC AY-1-1320 first seen 
'Tomorrow's World' is now available. 
Complete kit of IC's to build a CO-notc 
piano (13 x IC's) order as HQ53H once 
£36'86 Prchmmarv circuit details m our 
October ncwslettei Complete design, 
peb's attractive verieered wooden cabi- 
net available soon It's the most rcalistlc- 
soundin* electronic Piano we've ever 
heard and includes simulated damping, loud and soft ocdals. Full 

details in our newsletters. 
(AH prices include V.A-T. 
md o & o ) 

SWITCHES 
'♦A'b slock a wide range of switches 
including a really low-priced high 
ouctlilv interlock mg push-button 
switch system which is extremely 
versatile. We've got toggle 
switches. >fldc switches, push 
switches, rotary switches —there 
r'; dozens to choose from, but 
it's only a tiny part of our fantastic 
range.- 

A hifjh Performance electronic ignitcpn 
svstcm that saves-fuel, cuts Do;nts wear, 
fiivos strong spark and easy Start even 
with very low battery, improves engine 
power at high revs. Change back to con- 
venlionvl system in seconds. Total cost 
around £14. Full construction details in our 
cat doeue. Send the coupon below, now! 
vAH prices include V,A-T. and p & p.) 

SYNTHESISER 
The International 460O Synthesiser. A very 
comorehsnsive unit Over 400 sold. We 
stock-all the parts costing less than £500 
includinc fully punched and printed metal- 
work and a smart teak cabinet. Far (ess 
than half what you'd pay for a ready made 
synthesiser of enual Quality. Specification 
on rcauest. Full construction details in 
our construction book £1*50 (AH prices 
include V.A.T. and p & p ) 

* - 

-I?-.; 

r- 

Our bi-mQnth(Y newHlettHP keep* Vou UP todlto vwifch guaraiTtead prlc«t - our taCMVt apecial Offera - 
d•tails <3* new project* and new lln^e. Bend 30p 

for the n«xc aill laaues I5p diecount vnucher with each Copy). 

IT'S A FANTASTIC BESTSELLER! 
316 big (11" x 8") pages! Over a thousand 
illustrations! CWer 30 pages of complete 
projects to build! Thousands and thousands of 
.useful components described and illustrated! 
No wonder it's a bestseller! 
DON'T MISS OUT! SEND SOp NOW! 
MAPLIN ELECTRONIC SUPPLIES 

P.O. BOX 3 RAYLEIGH ESSEXSS6 SLR 
Telephone: Southend (0703) 715155 

Shop; 204,Lon(lon Roaci.Westcliff-on:Sea. Essex nr> T^POfi'V— KfRjIi^rvi 107031 71X1°."» 

so 
1 

MAME 

POST THIS COUPON NOW FOR YOUR COPY OF OUR 
CATALOGUE PRICE BOp 

Please rush me a copy of your 216 page catalogue 
1 enclose BDp.bul understand that if I am not complete 
satisfied i may return the catalogue to you within 

■\ 14 days and have myBOp refunded immediately. 

ADDRESS- 
P.W 
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