RADIO:ELEGTRONIGS

CONSTRUCTOR

T , A.F. SIGNAL TRACER WITH
: BUILT-IN AMPLITUDE ASSESSMENT
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QTYy. DIODES/ZENERS MICRO’s, RAMS, 1 -TTL - AP
1N914 100v 10mA .05 CPU’s, E-PROMS arv. QTv. aTv. QTy.
1N4005 600v 1A .08 QTy. ‘ 7400 .20 7492 45 74H20 .25 741876 70 |
TN4007 1000v TA 15 8713 250 — 7401 20 7493 .35 78H21 25 740886 95 |
1N4148 75v 10mA 05 8123 2.50 702 .20 7494 .75 74H22 .40 741580 85 |
1N4733 51v 1 W Zenner 25 8T24 2.00 7408 .20 7495 60 "~ 74M30 .30 780893 85
1N4749 24y W 25 8797 175 780620 7496 80 74H40 35 74Lﬁh_159 T
IN753A 6.2v 500 mW Zener 25 45183 300 i 7405 35 74100115 74H50 30 7418107 90
TIN758A T0v " 25 1288 5 [ 7408 25 74107 35 74H51 .30 7405108 150
1N759A 12v " 25 1489 1.25 oL 7407 .85 420 .35 74H52 _.20 75LS\2} 195 |
IN5243 Tav = %5 oA 2150 7408 .20 74122 55 74H53 .25 7418138 200
TN52448 Y = 5 T 403 25 74123 55 74H55 .25 48151 85
TG o = o T hw 7910 .20 74125 45 Ta4HTZ 35 7418153 V.15 |
oo e o = T R W, 25 74126 45 TAHTE 35 7418157 1.15
= M2 26 a3 5 74H101 95 7405160 1.15
aTv. SOCKETS/BRIDGES ~ LESI657CRIOID 7813 45 7818180 T4H103 55 T4Ls166 290
8-pin pcb 16 ww 35 MMVISS T IIRAI00) — T4id 75 74150 .85 74H106 1.5 7418193 200
Ta-0in pcb O 30 MM 5316 4.50 416 25 78151 85 74000 .30 748195 1.15
1@ain pcb .25 ww 75 MMESES 7A0150 17 40 74153 95 74L02__ 30 7415284 290
8-pin p2b 30 v 95 MMB369 295 780 25 74158 1.15 7403 35 7415259 150
Oooin = 3w To5 ] TR 16028 3.95 L 7426 .25 74156 .70 74106 40 7415298 150
P! 2 ; : 2 UPD 474 495 7427 25 74157 65 74010 .30 74L8367 195
. 22-pin pcb 40 ww 1.15 Z80A 2250 7430 .20 74161/9316 .75 74020 .45 7805368 125
= 24-pin pcb 45  ww 1.25 |, 280 17.50 | 7432 30 74163 85 78030 55 7408373 250
{ 28-pin pcb 50  ww 1.35 Z80P10 1050 7437 20 74168 75 74047 195 74500 5
40-pin pcb .55 ww 1.45 2102 1.45 | 7438 30 74165 1.10 74L51 65 74502 45
Molex pins .01 To-3 Sockets 35 21021 .75 7240 20 74166 1.75 78055 85 74503 35
2 Amp Bridge 100-prv 95 | ;1073-4 4.9: 7481 115 ;41;2 ED) 7472 65 74504 35
- 2114 95 782 5% 41 95 74073 .70 74505 45
Z5iAmgRringe 200-prv L 2513 6.25 7243 45 7477110 7478 75 74508 5
@ TRANSISTORS, LEDS, etc. 2708 11.50 1 7448 45 74780 35 74075 1.05 74510 45
2N2222M  {2N2222 Plastic .10} 15 2716 D.S. 34.00 7445 NS 74181 225 74L85 2.00 74511 45
IN2222A —“1‘5'—1 271616v] _69.00 7446 70 14182 .75 74L83 7% 74520 .35
2N2907A _ PNP 19 2758 (5v] 26.95 [ 787 70 78190 1.25 741123 195 74572 55
2N3906 _ PNP (Plastic] 19 3343 7050 7848 50 78181 125 740500 .40 74540 30
2N3904 NPN {Plastic) 19 4116 11,50 7450 25 74192 75 741501 .40 74550 30
2N 3054 NPN 55 5800 1395 7451 25 74193 85 740502 45 74551 35,
2N3055  NPN 15A 60v .60 5850 795 7453 20 74194 95 741803 45 74564 15
TNPIAS . [P DRl k) 8080 750 Tase 25 Talg5_ 95 T4LS04 45 74574 70
LEDIGTeen NN MNE Clear, IRVl OWRMIRL | : 7460 40 74196 .95 74Ls05 .45 745112 50
D.L.747 __ 7seg 5/8" High com-anade1.95 055 2280 : e - ' —
2 e i T o5 ] e 2757 ‘ 7470 45 197 .95 740508 45 748114 85
MAN3610 7 seg com-anode (Orangel 1.25 8214 495 (Y 14198 1139 /305 IORmESS 4SS SIS
MANB2A 7 seg com-anode (Yellow] 1.25 8216 3.50 AT 14221150 AT STOREFI A5 OB
MAN74 7 seg com-cathode (Red) 1.50 8224 4.25 = D il 74238l 50 JRLS L5 LS 15 T
oty ommonsifes 1% JI——ges—soo] | fm_xl v Ui el fesr _»
e 9000 SEBJ_ES :gg; ‘;‘28 7480 75 75497 65 741822 45 TeSTSE 80
* ol -5 e &5 e B 7481 85 7aH00 .20 740532 50 728194 1,50
e = 5607 30 e i 7482 95 7aH01 30 74837 45 745196 2.00
9602 45 | _ : 7483 .95 74H04 30 741838 65 748257 (81231 2.50
‘ _ 7485 15 74H05 25 74184070 8131 275
C MOS 7486 55 74H0B 35 74842 95
QTY. QTv. QTY. QTv. ‘ 7489 1.05 A0 35 780851 .75
4000 .15 4017 .75 4034 2.45 406974C04 .45 7490 55 74H11 25 740874 95
4001 :20 4018 75 4035 75 2074 25 491 70 74H15 45 780575 1.20 |
[ 4002 25 4019 35 4037 1.80 4081 30 |
4004 i 4 . 404 7 4082 30 -
o L e s 5 1L, LINEARS, REGULATORS, ETC.
4007 25 4022 75 4042 65 4511 95 Qry. QTV. QTv.
3008 75 4023 25 4043 50 3512 150 MCT2 95 LM320K24 1.65 LM373 395
4009 35 4024 75 3043 65 4515 2.95 8038 3,95 LM32075 1,65 LM377 3.95
4010 35 4025 .25 4046 1.25 4519 85 LM201 .75 LM320T12 1.65 78L05 75
2011 .30 4026 1.95 4047 2.50 4522 1.10 LM301 .45 LM320T15 1.65] 78112 75
3012 25 4027 .35 4048 1.25 4526 95 LM308 .65 LM323K 595 78L15 75
4013 40 4028 75 4049 65 4528 1.10 LM309H 85 LM324 1.25 78MO5 75
3014 75 4029 1.15 4050 45 4529 95 LM309 (340K-5] _1.50 LK339 75 LM380 (B14Pin)__1.19 |
4015 75 4030 30 4052 75 MC14409 14.50 LM310 85 7805 (34075] _1.15 LM709 (814 Pin) .45
2016 35 4033 1.50 4053 95 MC14419 485 LM311(8-14 Pin] .75 LM340T12 95 LM711 A5
4066 .75 74C151 2.50 LM318 1.50] LM340T15 .95 LM723 .40
LM320H6 79 LM340T18 95 LM725 250
1 LM320H15 79 LM340724 95 LM739 1.50
CABLE ADDRESS: ICUSD M320H24 79 LM340K12 __ 1.25 LM741 (8-14] .45 |
7905 (LM320K5) 1.65 LM340K15 __ 1.25 LM747 1.10
. LM320K1Z __ 1.65 LM340K18 _ 1.25 LM1307 1,75
Telex #697-827 ICUSD SDG LM320K15___ 1.65 LM340K24 ___ 1.25 LM1458 65
LM3900 .05 |
HOURS: 9 AM.-6P.M. MON. thru SUN. ? "LM75451 65
: NE555 45
INTEGRATED CIRCUITS UNLIMITED —
; NE565 _ 1.15
7889 Clairemont Mesa Blvd. ¢ San Diego, California 92111 U.S.A. ‘ NES566 1.25
NO MINIMUM AT
COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED ! 95H90 9.95
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. : -
, ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE, SPECIAL DISCOUNTS
PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. Total Order Deduct
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. $35.$99 10%
CREDIT CARDS ACCEPTED: $100-$300 15%
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge $301-$1000 20%
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NOVEMBER 1979 CMOS WIRE GUARD ALARM — Suggested (:ircui1t42
by G. A. French
Volume 33 No. 3 )
Published Monthly FOLLOW THAT CAB! — Notes For Newcomers
{3rd of preceding Month) by D. Snaith 145

First Published 1947
NEWS AND COMMENT 146

Incorporating The Radio Amateur

Editorial and Advertising Offices PEAK MILLIVOLT ASSESSOR by A. P. Roberts 148
57 MAIDA VALE LONDON W9 1SN

IN NEXT MONTH'S ISSUE 155

Telephone Telegrams
01-286 6141 Databux, London

SHORT WAVE NEWS — For DX Listeners

by Frank A. Baldwin 156
© Data Publications Ltd., 1979. Contents
may only be reproduced after obtaining
prior permission from the Editor. Short SINGLE-CHIP M.W. RADIO by R. A. Penfold 158
abstracts or references are allowable
provided acknowledgement of source is
given.

THE CPU REGISTERS — Databus Series No. 4

Annual Subscription: £7.50, Eire and by lan Sinclair 164
Overseas £8.50 (U.S.A. and Canada
$20.00) including postage. Remittances
should be made payable to ‘'Data BOOK REVIEW 168
Publications Ltd". Overseas readers, please
pay by cheque or International Money

Order. ENVELOPE SHAPER by M. V. Hastings 169

Technical Queries. We regret that we are
unable to answer queries other than those 1
arising from articles appearing in this REACTION TIMER — In Your Workshop 173
| magazine nor can we advise on
modifications to equipment described. We

; regret that queries cannot be answered over TUNE-IN TO PROGRAMS — Part 9

the telephone, they must be submitted in

% R . 179
writing and accompanied by a stamped ad- Some Tunes To Play S Sl
dressed envelope for reply.
{ Correspondence should be addressed to THE “DORIC 9 WAVE,BAND PORTABLE
the Editor, Advertising Manager, Subscrip- — Conclusion by Sir Douglas Hall, Bt.,, K.C.M.G. 182
tion Manager or the Publishers as ap-
propriate.
3
| TRADE NEWS 185

Opinions expressed by contributors are not
necessarily those of the Editor or
{ proprietors.

R.M.S. AND PEAK

Production— \Web Offset. Electronics Data No. 51 iii
e i
Published in Great Britain by the Proprietors and i I
: Publishers, Data Publications Ltd, 57 Maida THE DECEMBER ISSUE
. o aRglSgh WILL BE PUBLISHED
The Radio & Electronics Constructor is printed ON 5th NOVEMBER
by Swale Press Ltd.
= 129
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There's a lot going on at Breadboard!
Seventy exhibitors showing and selling everything that the hobby electronics
enthusiast could want! Demonstrations of electronic organs — computer kits
— audio gear. '

Radio Station S22 breadcasting throughout the show. See your voiceprint!
Get your own weather details direct from Tiros M! Test your reactions —
and your strength,

Careers in Electronics — get the advice and information that.could start you
off on a rewarding and interesting career.

It’s worth going to Breadboard!

Royal Horticultural Halls Elverton Street
Westminster London SW1

December 4-8th 19739

Admission £1 (students 70p)
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CERAMIC PAK

16160 24 - 3 of each valve - 22pf
27pf 330f 390f 47pf 68pt 82pf £0.69
(1161 24 - 3 of each value - 100pf
1200t 150pf 1800f 220pf 270pf 330pf
30t £0.69
16162 24 . 3 of each value - 470pf
H60nt 680nt 820pt 1000pf 1500pf
22001 33000t £0.

16163 24 - 3 of each value - 4700pf
6800pt Otuf
047uf

A range of paks each containing 18
tirst quality, mixed value minlature
slactrolytics,

16201 — .47mFD-10mFD
16202 — 10mFD-100mFD

CARBON RESISTOR
PAKS

16213
vhnw

£0.69

6O mixed ;w 100 ohms - 820
£0.6'

16214 - 60 mixed {w 1K ohms - 82k
nhms £0.69
1215 B0 mixed jw 10K ohms - 83K

ol £0.69
16216 60 mixed {w 100K ohms -
B20K nhms £0.69
16217 40 mixed yw 100 ohms - 820
vhms £0.69

16218 40 miixed jw 1K ohms - BZK
vhins 89
16219 40 mixed fw 10K ohms - BZK
uhnis

16220 40 mixed jw 100K ohms =
820K ohims £0.69
16230—60 mixed {w 1 Meg 10 Msg
vhms 9
16231 30 mixed fw 1 Meg - IO Meg
ohnis £0.69

COMPONENT
PAKS

16164 200 Rasistor mixed value ap-
rox {Count by weight) £0.89
16165 150 Capacitors mixed value
approx (Count by waeight) £0.69
16166 50 Precision resistors, Mixed

viluns £0.69
16167 80 w resistors. Mixed
vilhins £0.69
18168 — 5 pieces assorted ferrite
rods £0.69
16169 2 Tuning gangs MW W
VHF £0.69
16170 1 Pack wire 50 maires

assortad volours single strand  £0.69

16171 10 Reed switches £0.69
16172 3 Micro switches £0.69
16173 15 Assorted pots £0.69
16174 5 metal jack sockets 3 x

AC

69
A
015uf 022uf 033ufl
£0.69 !

£0.69 |

3.5mm 2 x standard switch types£0.69
16175 30 Paner condensers - mixed
valuns £0.69

anyy £0.69

16176 20 Electrolytics trans
tpns 0.8
16177 1 Pack assorted hardware —
Nuls, hohs, gromets etc £0.89 |
11/8 5 Mains slide switches,
assorted £0.69
16179 - 20 Assorted 1ag strips and
Pl

16180 15 Assorted control
knobs £0.89 |
16181 3 Rotary wave change |
switches £0.69
16182 2 Relays 6-24v
erating £0.89
1183 1 Pak copper laminate approx
200 syg inchas £0.6!
16184 15 Assortad Fuses 100mA 5

16184 50 metres PVC sleeving
assortl size and colours £0.89

16204 Containing 50 metal foil
aincitor like Mullard C280 serles -
Mreenl valuns ranging from 01uf-2.2uf.
Complate with identification

Sl

16190 6 slider mixed £0.69
TG191 6 slider 470 ohms £0.69
\8\92 —.8 slider 10K ohms 1In£0,89
93 6 slider 22K ohms 1in£0. 89

6 slidar 47K ohins 1In£0.69

6 slidar 47K log £0.89

AC180K

AC187K
AC1BB
AC188K
AD140
AD142
AD143
AD148
AD161

7400
7401
7402
7403

CD4000
CD400

C€D4a002
CD4008
CDao0?
CD4008
CD4009
CD4010
CD4o1

CA3011
CA3014
CA3018
CA3020
CA3028
CA3035
CA3036
€A3042
CA3043
CAJ048
CA3062
CA3054
CA3075
CA3081
CA3089

BI-PAXK

AD162 £0.40
AD181/182 £0.81
ADT140 £0.63
AF124 £0.36
AF125 £0.38
AF126 €0.35
AF127 £0,37
AF139 £0.40
AF178 £0.8%
AF179 £0.89
AF 180 £0.89
AF181 £0.67
AF1B86 £0.88
AF239 £0.44
AL102 £1.38
AL103 €1.38
AU104 £1.81
AU10 £1.81
AU113 £1.81
1 BC107 £0.09
BC107A £0.09
BC1078 £0.10
BC107C £0.12
BC10B £0.09
8C108A £0.09
8ciose £€0.10
BC108C £0.12
8C109 £0.09
BC1098 £0.10
BC109C £0.12
BC113 £0.18
BC114 £0.18
B8C125 £0,20
BC128 £0.28
BC132 £0.21
BC134 £0.21
BC136 £0.17
B8C136 £0.21
8C137 £0.21
8C139 £0.37
BC140 £0.35
BC141 £0.32
BC142 £0.28
BCY143 £0.28
BC145 £0.83
BC147 £0.08
BC148 £0.08
BC149 £0.08
BC150 £0.23

7422 £0.18
7423 £0.24
7425 £0.22
7428

Cp4a0t2 !

CD4013 £0.48
€D4015 £0.94
C€D4018 £0.49
cDam 7 £0.94
Ccp4ao18 £0.98
C€D4019 £0.48
CD4020 £1.04
CA3090 £4.14
CA3123 £2.19
CA3130 £€1.07
Ca3140 £0.91
LM301 £0.33
LM304 £1.84
LM308 £1.18
LM309 £1.73
LM320-8v  £1.73

LM320-15V  £1.73
LM320-24V_ £1.73
LM320-15V" €1.73
LM380 £0.9
LmM381

£1.87

BC151

1 BCY52

BC163
BC154
BC157
B8C158
BC159
BC160
6C161
BC167
BC168
BC169
BC189C
BC170
8c171

BC440

7448
7450
7451
7453

8Cd41 £0.35 | BF165
8C460 £0.44 ‘ BF167
BC461 £0.44 ' BF173
BC477 £0.23 BF176
B8C478 £0.23 . gr177
8C479 £0.23 gf178
8C547 €0.12 | gF179
BC548 €0.12 ' Bp239A/
BC549 €0.12 | 740AMP
BC550 £0.16 | gr1g0
BC556 £0.16 : grig)
BC557 . BF182
BC558 BF183
BC559 | BF1B4
BCZ10 8F 185
BCZU BF 186
BCZ12 BF187
80115 BF188
BD116 BF194
BD121 8F195
80123 . BF196
BD124 £0.81 | gF197
BD13t £0.40 | gF198
BD132 €0.40  pF199
80131/132MP MJE340
£0.92 | myg2955
80133 £0.45 | MJE30SS
TIP294
| BD135 £0.44 | 1152
i BD138 £0.40 | TIP298
BD137 £0.40 ; T1P29C
| TIP30A
l 80138 £0.41 | 103
08
l amas £0.41 ; NO00
£0.41 .
| BD1aoraome jpesis
1 €092 ( TIP318
i TIP3
BE115 €0.28 | TIP3ZA
BF152 £0.29 | TIP328
BF153 €0.29 | TIP32C
BF154 €0.28 | TIPATA
BF155 £0.40 | TIP418
BF156 £0.32 | TIP4IC
BF157 £0.32 | TPa2A
BF158 €0.32 | 2N706
B8F159 £0.32 | 2N707
BF160 £€0.38 | 2N708
| BF162 £0.38 | 2N1302
! Br183 £0.35 : 2N1303
BF1684 €0.85 ' 2N1304

7489 £1.98 | 74123
7490 £0.37 | 74136
7491 E£0.74 ' 74141
7492 74145

74150
74161
74183
74154
74158
74158
74157
74160
74161
74162
74163
74166
74185
74186
. 74174

CMOS IC's

CD4021
CD4022
CD4023
CcD4a024
CD4025
CD4028
C€D4027
CD4028
CD4029

LM 3800

£0.94
£0.94
£0.22
£0.78
£0.22
£1.38
£0.88
£0.78
£0.98

£0.87
£0.98
£2.19
£1.09
£2.19%
£1.38

| CD4030 £0.88 | CD4045
CD4Q31 €2.30 | CD4046
€D4035 €1.39 | CD4047
C€D4037 £1.09 | CD4049
€D4040 n.m ! CDa050
€D4041t £0.8' €D4054
€04042 cos: €D4055
| Cpa0a3  £1.01 | CDa058
| CD40da £0.94 | CD4069
.
NE567 £1.96 ; 7a1P
UA702C  £0.83 | UA747C
72702 £0.83 : 72747
UA703 £0.29 | Ua748
UA709 £0.29 ; 72748
72709 £0.83 | 748P
709P £0.29 | SN76013N
UA710C  £0.48 | SN768023N
72710 £0.35 i SL414A
VAT11C  £0.37 | TAAS508
72711 £0.37 | TAAB21A
UAT23C  £0.52 | TAAB218
72723 €0.82 | TAAG61
UATaIC €0.28 | TAD100
72741 £0.28 | TRAB40

1
£0.56 [ 2N1305
£0.28 | 2N1306
£0.23 | 2N1307
£0.44 | 2N1308
1 2N1309
€030 | oN70)
CO‘Z!G 2N2219
: 2N2221
2N2222
2N2369
2N2711
2N2712
2N2714
2N2904
2N2905
2N2906
2N2907
2N2923
2N2924
2N2925
2N2928G
2N2926Y
2N29260
2N2926R
2N29288
2N3053
2N3054
2N3056
2N3402
2N3403
2N3404
2N3405
2N3702
2N3703
2N3704
2N3705
2N3706
2N3707
2N3708
2N3709
| 2N3710
2N3711
2N3772
2N3773
2N3818
2N3820
2N3821
; 2N3B23
: 2N3903

£0.48 | 74175
£0.80 | 74176
£0.83 | 74177
£0.63 | /4180
€0.78 | 74181
£0.85 | 74182
£0.68 1 74184
£0.34 | 74190
£0.88 | 74191
£0.88 | 74192
€0.88 | 74193
£0.87 { 74174
£0.71 | 74188
€0.711 74198
£0.71 | 74197
€0.78 1 74198
£0.78 { 74199

33
8

cD4070
CD4071

€D4072
CD4a0B1

C€D4082
CD4s1C
CDas11

CDas518
CD4518

18AB10S
TBAB10
TBAB20

! 1849200
€0.40 | TCA2705
£0.40 | T8ABOO

€1.97 |

€1.97 |

£2.24

i INaa
INJ4A
; IN9 14
INS 18
INa148
1§44
15920

|

; are ideal for learning about 1.C's and ax-

SEMICON DUCTORS Send your crders
DEPT. RC11, PO Box 8, WARE, HERTS.
Vigit our Shop at: 3 Baldock Street, Ware, Herts.

TRANSISTORS

TEL: 0920 3182
TELEX: 817861

IC PAKS

Manufacturers "Fall Outs’ which include
functional and part functional units.
These ars classss as ‘out-of-spac’ from
the makers very rigid spacificetions, but

perimental work.

16274 100 Gates assorted 7400 0| 04
10 50 60 stc. 1.38

16226 - 30 MXI assorted types 7441 47
a0 164 ate, £1.38
16227

30 Assorted Linear types 7039
741 747 748 710 588 etc. £1.00
16228 - 8 Assorted types SL403 760‘3
76003 wtc.

b (e 5 ICs 76110 Eqv
MC13130P MA78 £1.

MAMMOTH I.C. PAK

16223 - Approx 200 pieces assorted fall
out integrated circuits including Logic
74 series Linear Audio and DTL Many

:o
73

t

| TESTED Hdaal for Organ bullders. 30 for

: CO1B sim to 2N7068 BSY27 28 95A

, to identify

118143
116142 25 NPN 8FY50 51

coded devices but some unmarked you
£1.44

SEMI CONDUCTOR

200 Transistors Germ and Silicon Rec-
tifiers Diodes Triacs - Thyristors IC's and
ALL NEW & CODED Approx 100
s. Offering the amateur a fantastic
Baraain

oack and an enormous
saving £2.50
—
NTESTEL
ONDUCTOR F
et

16130 100 Germ gold bonded 0A47 dioder£0.08
16131 150 Germ point contact 100mA OA70 814
diode 0.68
18132 100 Silicon diodes 200mA OA200 £0.68
16133 150 Silicon fast switch diode ZBmA IN4|

16134 50 Siilcon rectifiers top hst 250mA(0 ”
16135 20 Siicon rectifiers stud type 3 amp £0.08
16136 50 400 mW zeners DO? case £0.00

16137 30 NPN trenalstors BC107 8 plastic €0.08)

16138 25 NPN TO039 2N897 2N1711
silicon £0.00
18138 30 PNP transistors BC177
178 plastic £0.69

16140 26 PNP TO39 2N2908 silicon
30 NPN TO18 2N708
switching

16143 30 NPN plastic 2NI908 silicon
16144 30 PNP plastic 2N3I906 silicon
16148 30 Germ OC71 PNP

16148 15 Plastic power 2N30B5 NPN T0120

case £1.32
18147 10 TOI metal 2N3I058 NPN £1.38
16149 10 1 amp SCA TO39 1.38)
16150 B x 3 amp SCA TOBS case £1.38
LUN
It
ORS
3sv £0.13
35V £0.13
3139 47MFO 35V £0.13
3141 2.2MFO asv £0.14
3142 4.4MFD 3sv £0.21
13157 3.3MFD 25v £0.29
3143 10MFD 3sv £0.28)
3144 22MFD 18V £0.28|
3156 33MFO 35V £o.1
|
1611 8 Pin DIL £0.10
1612 14 Pin DIL £0.13
1613 16 Pin DIL €0.14
1614 24 Pin D' £0.28
1615 28 Pin DIL £0.30
1720 18 Pin DL £0.20
1721 20 Pin DIL £0.22
1722 22 Pin DIL €0.23
1723 40 Pin DIL £0.31
. | JIOU

300mW JUPIV {min} sum-min. FULLY

68p, 10O fur £1.85, 500 for £5.75,
1000 fiv £10.35.

CHING
S y

ALL usable dsvices. No open and shorts.
ALSO avallabls in PNP similar to
2N2906 BCY70. 20 for 68p, 50 for
£€1.15, 100 fiv £2.07, 500 for £9.20,
1000 for £18.10. \When ordering please
siatir NPN or PNP

- ADD 35p POST FER ORDER

JUST QUOTE YOUR ACCESS OR BARCLAYCARD NO.

GIRO A/C No. 3887006
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MOTORS
1.5-6VDC Model Motors
22p. Sub. Min. 'Big Inch’
115VAC 3 rpm Motors 32p.
12vDC 65 Pole Model
Motors 37p. 8 track 12V
Replacement Motors Bbp.
Cassette Motors 5-8VDC
ex. equip. 70p. Geared

JUMPER TEST LEAD
SETS

10 pairs of leads with
various coloured croc clips
each end (20 clips) 90p per
set.

TRANSFORMERS
All 240VAC Primary
{postage per transformer is

Mains Motors (240V} 2.5
mm 75p. 115VAC 4 rpm
Geared Motors 96p.

shown after price).
MINIATURE RANGE: 6-0-
6V 100mA, 9-0-9V 75mA

, and 12-0-12V_50mA all

SEMICONDUCTORS l 79p each {15p). 12-0-12V
C106D 400V 2.5A SCR | 100m 39 21152())'(2066;/
20p. 2N5062 100V | G3% 0™ 00mA these
800mA SCR 18p. BX504 | haye no mounting bracket,
Opto Isolator 26p. | 70p (15p). 12V 500mA
CA3130 95p. TBABOO | 99p (22p). 12V 2 amp
50p. 741 22p. 741S 36p. | £2.75 {45p). 15-0-15V 3
723 35p. NES555 24p. | 3mp Transformer at £2.86
LM3400 40p. AD181/2 | (54p). 30-0-30V 1 amp

70p. 2N3055 38p. ZN414
75p. BD238 28p. BD438
28p. IN4005 10 for 36p.
TIL305 alpha numeric dis-

£2.85 (54p). 20-0-20V 2
amp £3.85 (54p). 0-12-
15-20-24-30V 2 am
£4.75 (54p). 20V 2.5 amp

plays £2.50. TIL209 Red | £2 45 {54p).

Leds 8p each 0.5 7 =l T
segement Led display. TRIAC/XENON PULSE
Comm. Cathode, green, full | TRANSFORMERS

: 1:1 (gpo style} 30p.
_ plus 1 sub. min. pcb moun-
g ng type 60p each.

spec. 85p each.

PROJECT BOXES
Sturdy ABS black plastic —
boxes with brass inserts and
lid. 76 x 56 x 35mm 54p i MICROPHONES

9%; 713’; 35mm 66p. 115 { Min. tie pin. Omni, uses deaf
X x 37mm 75p. aid battery (supplied),
£4.95, ECM105 low cost
condenser, Omni, 600
ohms, on/off switch, stan-
dard jack plug, £2.96.

AMP MULTIWAY IN-
LINE PLUGS AND
SOCKETS, 3 way 35p, 6

way 45p, 12 way 65p. per | EM507 Condenser,
pair . uni, 600  ohms,
CHANGEOVER REED 39;12',‘“;'0';'3“‘V£§’°2,s€‘,’,".
SWITCH 2}" Llong 35p. ¥

DYNAMIC stick microphone
dual imp., 600 ohms or
20K, 70-17khz., attractive
black metal body £7.76p.

Glass Mercury Switch §* x
3", long leads, 35p.

MULTIMETERS

-

| EM506 dual impedance
NH55 2,000 o.p.v. IKV I condenser microphone 600
AC/DC. 100ma DC current. | JLms or 50K, heavy

2 resistance ranges to Imeg.
£5.95. MODEL 72606
{1 20,000 opv 1,000 volts
AC/DC., 250ma DC current,
resistance 3 ranges to
3meg, dimensions 127 x 90 |
x 32mm, mirror scale !
£11.76p. HANSEN AT210
100,000 opv 1.2KV
AC/DC., 12 amps AC/DC
current, resistance to 200

chromes . copper body.
£12.95. CASSETTE re-
placement microphone
with 2.5/3.5 plugs £1.36.
INSERT Crystal replace-
ment 35X10mm 40p.
GRUNDIG electric inserts
with FET preamp, 3-6VDC
operation £1.00.

PANEL METERS
Ferranti 0-600VAC 3.5"
square £2.95. Japanese
type 60 x 47 x 33mm clear
plastic type; 50 micro, 100
micro, 1Ma, 2 amp, 25
volts, 300 VAC, 'S’, 'VU’, all
£5.25 each. Larger type
110 x 82 x 35mm; 50
micro, 100 micro £6.356
each.

0|

I amp 47p. Standard batten
1:1 | (BC lampholders 27p.

AEROSOL SERVICE
AIDS, SERVISOL
Switch Cleaner 226gm
60p. Freezer 226gm 70p.
Silicone Grease 226gm
70p. Foam Cleanser 370gm
80p. Plastic Seal 145gm
B80p. Excel Polish 240gm
47p. Aero Klene 170gm
55p. Aero Duster 200gm

70p.

CAR STEREO SPEAKERS
Shelf mounting in black
plastic pods with 5’ 5 watt
speaker available in 4 or 8
ohms only £3.95 per pair.

MURATA MA401

40kHz Transducers. Rec/
Sender £3.50 pair.

ELECTRICAL ITEMS
13 amp 3 pin plugs plastic
27p, rubber 62p, 13 amp
rubber extension sockets
42p, 12 way flexible ter-
minal blocks; 2 amp 20p, 5
amp 24p, 10 amp 33p, 15

SURPLUS BOARDS

'No. 1. this has at ieast 11
C106 (50V 2.5A) plastic
SCR's, one relay a unijunc-
tion transistor and tantalum
capacitors £1.95. No. 2 |.F.
Boards, these are a com-
plete LF. board assembly
made for car radios,
465Khz, full-set of |.F.'s and
oscillator coils, trimmers

i etc., 40p each. No. 3 Board
! with two BDY60 Power

Transistors, 45p each.

TOOLS
SOLDER SUCKER, plunger
type. high suction, teflon

nozzle, £4.99 {spare nozzles
89p each).

Good Quality snub nosed
pliers, insulated handles, 56"
£1.45.

Antex Model C 15 watt
soldering irons, 240VAC
£3.95
Antex Model CX 17 watt
soldering irons, 240VAC
£3.95.
Antex Model X25 25 watt
soldering irons, 240VAC
£3.95.

Antex ST3 iron stands, suits
all above models £1.66.
Antex heat shums 12p
each.

Servisol Solder Mop 60p
each.

Neon Tester Screwdrivers
8" long 43p each.
Miyarna IC test clips 16 pin
£1.95.

PUSH BUTTON TV

TUNERS
UHF, not varicap, tran-
sistorised new £2.25

TELEPHONE PICK UP
COoIlL

Sucker type with lead and
3.6mm plug 62p.

LIGHT DIMMER
240VAC 800 watts max.,
wall \/mounting, has built in
photo cell for automatic
switch on when dark £4.60

meg in 4 ranges,
capacitance 200pf-0.2mfd,
1,00pf-Imfd., decibel range,
internal safety fuse, dimen-
sions 160 x 105 x 50mm,

RELAYS
Plastic Encap. Reed Relay,
0.1 matrix. 1kQ coil, 9-

12VDC normaliy open, 36p.

POWER SUPPLIES

SWITCHED TYPE, plugs in-
to 13 amp socket, has
3-4.5-6-7.5 and 9 volt
DC out at either 100 or
40 OmA, switchable £3.46.
HC244R STABILISED
SUPPLY, 3-6-7.5-9 volts
DC out at 400mA max.,
with on/off switch, polarity
reversin switch and
voltage selector switch, fully
regulated to supply
exact voltage from no load
to max. current £4.95.

Miniature encapsulated
reed relay U.1 matrix moun--
ting, single pole make,
operates on 12VDC 50p

each. Continental series,
sealed plastic case relays.
24VDC 3pole change over
5 amp contacts, new 65p,
Printed circuit Mtg. Reed |
relay, single make, 20mm x
smm. 6-9VDC. coil, 33p
sach. Metal Cased Reed
Relay, 50 x 45 x 17mm,

AMPHENOL
CONNECTORS
(PL259) PLUGS 47p. Chassis
sockets 42p. Eibows
PL259/S0239 90p. Double
in line male connector
(2XPL259) 65p. Plug
reducers 13p. PL259 Dum-
my load, 52 ohms 1 watt

with indicator bulb 96p.

|
|

|
==

has 4 heavy duty maka
reed inserts, operates on
12VDC 35p each. Magnets

‘" long 4" thick with fixing
hole 10 “for 40p.

Dalo 33PC Etch Resist
printed circuit maker pen,
with spare tip, 79p.

an excellent meter,
£34.50p. RIBVBO'N CABLE
p———————= 8 way single strand
MORSE KEYS T

miniature 22p per metre.
Beginners practice key
£1.05. All metal fully ad- |

1us\able type. £2.60.

MINIATURE LEVEL
- METERS

SPEAKERS

6 Round 8 ohms 5 watts
£1.35. 6” round 6 watt 8
ohms with cambric sur-
round £2.76. Elac 8" 8 ohm

TERMS:
Cash with Order (Official
Orders welcomed from
colleges etc). 30p postage
please unless otherwise
shown. VAT inclusive.
S.a.e. for new illustrated
lists.

BUZZERS

MINIATURE SOLID STATE
BUZZERS, 33 x 17 x 15mm
white plastic case, output at
three feet 70db (approx),
fow consumption only
15mA. four voltage types
available, 6-9-12 or
24VDC, 80p each. LOUD
12vDC BUZZER, Cream
plastic case, 50mm diam. x
30mm high 83p. GPO
OPEN TYPE BUZZER, ad-
justable works 6-12VDC
27p. 12VDC siren, all metal
rotary type high pitched

1

SWITCHES

Sub. miniature toqgles:
SPST (8 x 5 x 7mm) b2p.
DPT (8 x 7 x 7mm) 62p.
DPT centre off 12 x 11 x
‘O9m 77p PUSH-
bWIILHI:b 1b x 6mm, red
top, push to make 14p
each, push to break version
{black top) 16p each.
G.P.Q. Telephone handsets
£1.95p. Electrolytic Caps,
can type, 2,200mfd and
2,200mfd 50VDC 35p
each.

MICRO SWITCHES
Standard button operated
28 x 25 x 8mm make or
break, new 15p each.
Roller operated version of
the latter, New 19p each.
Light action micro, 3 amp
make or break 35 x 20 x
7inm, 12p each. Cherry
plunger operaleo micro, £
normally open, 2 normally
closed, plunger 20mm long
{40 x 30 x 18mm) 25p
each.

PUSH BUTTON UNITS
6 way, 3 DPDT, 3 4 pole c/o
55p, 8 way, 5 DPDT, 3 4
pole c/o 70p. RANK ARENA
magnetic cartridge pre-
amplifier modules, new with
connection details £1.95p.

TAPE HEADS
Mono cassette £1.76.
Stereo cassette £3.90.
Standard 8 track stereo
£1.95. BSR MN1330 ¥
track 50p. BSR SRPYU 3
track £1.95. TD10 tape
h~ad assembly — 2 heads
both | track R/P with built
in erase mounted on
bracket £1.20.

long throw speaker, 18
watts twin cone £4.76.
Mid-Range 5 speaker 850-
7khz 20 watts £1.45.

1 Centre Zero 17 x 17mm
75p. 2 (scaled 0-10) 28 x
25mmn 75p. 3 Grundig 40 x
27mm £1.25.

STEREQO HEADPHONES B
ohms adjustable headband
with lead and stereo jack,
£2.95.

CAR AERIAL 5 section
telescopic, wing mounting
with 2 pull up keys £1.36.

INTERCOM UNITS (can be
used as baby alarm)
supplied with 60° cable,
with call button, 2 station
model £5.25, 3 station
model £7.25,

PROGRESSlVE
RADIO

31 CHEAPSIDE, LIVERPOOL 2.
ALL ORDERS DESPATCHED BY RETURN POST

1332

RADIO AND ELECTRONICS CONSTRUCTOR
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390p each
240p each

Slide switches (DPDT) miniature or standard 15p.
Push to make switch. 15p. Push to break switch. 20p.

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p

Ideal for use on mixers etc. Push on type with
black base and marked position line. Cap avail-
able in red, blue, green, grey, vellow & black. 14p.

MISCELLANEOUS

Connection cable available in single or stranded packs of

eight colours. Single Stranded
8 metre pack 18p 18p
40 metre pack  85p 80p

] BATTERY CLIPS
Battery clips for PP3 with lead. 6p each.
Battery clips for PP9 with lead. 10p each. ~
Miniature crocodile clips in red or black. 8p each.
4 Red or black probe clips. 20p each. \

Murata Ultrasonic Transducers.
180p each. 350p pair.

PANEL METERS

High quality 2°" wide view meters.
Zero adjustment. Back illumination
wiring.

Available in 50 uA, 100 uA, 500 uA,

V.A.T

ZTX300 16p

DIODES

1N914 3p 1N4006  6p
1N4001  4p 1NS401 13p
1N4002 4p BZYB8Bser.8p
1TT Full spec. product.

1N4148 - £1.40/100. £11/1000

4013 280 4041 S50 4510 cop Ml 7106 8500 LM3300 S0 TLOB
74141 2N3053 ;
56mm dia. 8chms. 70p 64mm dia. 64ohms. 75p
7408 12p 7490 74164 55p 2N3705
7432 180 74122 74192 50p 2N3905
Red  TIL209 TIL220 9 7.5p

4020 S0p 4050 25
CMOS 4022 50p 4060 80 LINEAR e
4023 13, 4066 30p LM301AN 26p NESSS  23p
4024 a0p 4068 130 Ml ThisisonLy LM308 600 NESS
4001 13p 4025 - 13p 4069 13p M A seLecTiont LM3IBN 75p
L LM324 4sp RC4136 Op
4002 13p 4026 90p 4070 13p o + 100 SN76477 .
> ot s Electronic Components
5., % e & U 2 N SOLDERING IRON

4015 650p 4042 S50 4511 60p CA046 550 LM3911 100p ZN414
4016 28p 4043 sop 4518 650 W i3580 70p MC1a58 32p 2ZNAZSE
4017 47p 4046 90p 4520 60p P

7474 74145 55, 2N3054
7400 10p 7475 74148 90p 2N3055 ; :
i = | G ] 64mm qla. 8o'hms.' 759 70mm dia. 8ohms. 100p

Magnetic earpiece including 2.5 or 3.5mm plug. 15p each
Crvstal earpiece including 3.5mm plug. 30p each

7410 10p 7492 74165 55p 2N3706
7413  22p 7493 74170 100p 2N3707
7414 39p 7494 74174 S5p 2N3708
7442  38p 74123 74193 50p 2N3906
7447  45p 74125 74196 50p 2N4058
7448 50p 74126 74197 50p 2N5457
Green TIL27Y TIL22% 13p 12p
Yellow TIL213 TIL223 13p 12p
Chips 3p 3p

741 16p LM378 230p TBAS0O
4009 30p 4028 asp 4072 130 M 14! 45 (M3795 4105 TBABIOS
4011 13p 4029 50p 4081 13p 748 30 TDA1022
4012 13p 4040 S5p 4093  36p b LM3BO 75
ANTEX X25 (25W) or ANTEX CX (17W)
4018 550 4049 25p 4528 60p ff| CA3130 900 MMS7160550p 2ZN1034€ Reel of solder (39.6M)
: -
FULL DETAILS IN CATALOGUE! : e
- 67 LOUDSPEAKERS
TTL 7473 20p 55p 4
7402 10p 7485 74151 40p IN3702,
7408  12p 7486 74154 65p 2N3703
7406 22p 7489 74157 40p 2N3704
Subminiature toggle. SPDT 70p. DPDT 80p.

7420 2p 7495 74177 50p 2N3819 Standard toggle. SPST 34p. DPDT 48p.
7427 200 7496 74190 50p 2N3820
7430 120 74121 74191 80p 2N3904
7454 12p 74132 74199 90p 2N5459

10 2N5777
LED's  0.125n. 0.2in each 100+
DISPLAYS
DL704 0.3 CC 130p 120p
DL707 03 CA 130p 120p

BCY70 14p
BCY71 14p

CAPACITORS

TANTALUM BEAD each
0.1,0.15,0.22, 0.33, 0.47. 0.68,
1&22uF @35V . F el
4.7,6.8 10uF @25v . . .
22@16V,47 @6V, 100 @ 3V
MYLAR FiLM

0.001, 0.01, 0.022, 0.033,0.047 . . . 3p
Q106 B0 TS vl CEMES  — 8

POLYESTER
Mullard C280 series
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p
0.15, 0.22 e 0. SRR

0.33, 0.47

CBS 068 . ot will w1 'me H_p

P A A - T8 i
VEROBOARD CERAMIC

Size . 0.1in. 0.15mn.  Vero Plate type 50V. Available in E12 series from

25x 1 14p 14p Cutter 80p. 22pF 10 1000pF and E6 series from 1500pF to
25x3.7% 455 45p 0.047uF e g 20
2525 p 5p  Pinservon i paApiAL LEAD ELECTROLYTIC

3.75x5 64p 64p %00l 108p

TS W Ll a7 15 1mA, 100mA, 500mA, 1A. £4.75 ea.
Single sided : 22 33 47

= VU meter similar style. £1.40 ea.

pwns per 100 40n  40p 100
Top quahiy fibre glass copper board Single J— 220 SL'DE POTENT'OM ETERS

sided Size 203 x 95mm. 60p each. 28V 10 22 53] a7

FNDS500 0.5:n CC 100p BOp

SKTS

Low profile
by Texas

8pin 8p 18pin 14p 24pin  18p
14pin 10p 20pin 16p 28pin  22p
16pin 11p 22pin 17p 40pin  32p
3 lead TO18 or TOS socket. 10p each
Soldercon pins: 100:50p 1000:370p

‘Dalo’ pens  75p each.
Five mixed sheets of Alfac 145p per pack

Carbon film resist-
ors. High stability,
low noise 5%

E12 series. 4.7 ohms 10 10M. Any mix.:
each 100+ 1000+
0.25W 1p 0.90 0.8p
0.5W 1.5p 1.20 10
Special development packs consisting of
10 of each value from 4.7 ohms to 1 Meg-
ohm {650 res) 0.5W £7.50. 0.25W £5.70.

METAL FILM RESISTORS
Very high stability_ low noise rated at %W

100

220

470

1000

CONNECTORS

JACK PLUGS AND SOCKETS
screened unscreened
2.5mm 13p
3.5mm 14p
Standard 30p
Stereo 36p

DIN PLUGS AND SOCKETS

Good quality 60mm

travel slider with

80mm fixing centres.
Available from 5k — 500K
in log and linear. 55p each.

Suitable black knobs 6p ea. Coloured knobs 10p ea.

We now offer one of the widest ranges of components at
the most competitive.prices in the U.K. See catalogue for

full details. We welcome callers at our shop in College Rd,

Bromley, from Mon—Sat, 9am—6pm (8pm on Weds and

ALL PRICES INCLUDE 15

Fridays). Special offers always available.

We also provide an express telephone order service.
Orders received before 5pm are shipped same day.
Contact our sales office now with your requirements.
TELEPHONE: 01-464 2951/5770.

Quantity discounts on any mix TTL,  CMOS,
74LS and Linear circuits. 100+ 10%, 1000+
15%. Prices VAT inclusive Please add 30p for
carniage. All prices valid to Apnit 1980.
Official orders'welcome.

1%. Available from S1ohms to 330k in plug chassis
E24 series. Any mix. socket

each 100+ 1000+ 2pin 70 7o
0.25W ap 3.5 .20 3pin 11p 9p
Spin 180° 11p 10p
5pin 240° 13p 100 16p
1mm PLUGS AND SOCKETS
Suitable for low voltage circuits, Red & black
Plugs 6p each Sockets: 7p each.
4mm PLUGS ANO SOCKETS
Available 1n blue, black, green, brown, red, white
and yellow. Plugs 11p each Sockets 12p each
PHONO PLUGS AND SOCKETS

Insulated plug in red or black 9p BARCLAYCARD
Screened plug 13p [ | & ACCESS WELCOME

Single socket . ] bouble‘sockel- . 10p
Mail orders to: STEVENSON (Dept RE)

76 College Road, Bromley, Kent BR11DE.

PLEASE WRITE
FOR YOUR FREE
COPY OF OUR
80 PAGE
CATALOGUE OF
COMPONENTS.

CONTAINS
OVER 2500
trec rone STOCK ITEMS,

Compoﬂe“"‘




* Precision consiruction &
design of all parts
Time/trequency display
State of the art performance
with facilities tor updates.
using modular plug in
systems.

Deviation level culibrator
for recording
All usual tuner features

The Mark Il FM Tuner —_—— o
D1Y Hi-Fi will never seem the

same again. Ambit's Mark 111 P 5 B i=mjl —
tuner system is electrically & [ i - = i ‘ ! - l

Tecknowietgey for

* ¥

visually superior to all others.
Some options available, but
the illustrated version with
reference series modules:
£149.00 + £18.62 VAT

With Hyperfi Series modules
£185.00 + £23.12

-
tal Dorchester All Band Broadcast Tuner: LW/MWJSW/SW/SW/FM stereo

*

*
ALL TUNER KITS £3 carriage

D LW MW FMLCD Digital Frequeney Display - July PW
A multiband superhet tuner, constructed Vsing a single IC for RF/IF processirg - but with Update your old radio, or build this into a new design. Y
all features you would expect of designs of far greater complexity. The FM section uses a Or use it as a servicing aid - this low power unit with
three section (air gang) tuned FET tunerhead, with ceramic IF filters and interstation mute; | LCD display reads direct frequency in kHz/MHz, or
AM employs a double balanced mixer input stage, with mechanical IF filters - plus a BFO with usual AM/FM IF offsets for received frequency.
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the Low power LCD means no RFI - 15-20mA at 9v even
Mark I11 FM only tuner, employing the same degree of care in mechanical design to enable with the divide by 100 prescalar. FM resolution is
easy construction. MW/LW reception via a ferrite rod antenna. 100kHz, AM 1kHz. Sensitivities better than 10mV
Electronics only {PCB and all components thereon) £33.00 + £4.95 VAT Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT
Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT Ambit stocks anc’ distributes a wide range of frequency counter LS/ for all types of DFM-
Complete with MA1023 clock/timer module with dial scale £66.00 + £8.90 VAT part two of the zatalogue contains details of the MSM5523/4/5/6 range, and the versatile
Hardware packages zre available separately if you wish to house your own designs in a MSL2318 divide by ten or hundred prescalar IC. The DFM] combined counter for AM,F\
professional case structure. Please deduct the cost of electronics from complete prices. SW and direct/clock/stopwateh/timers - details available. but SAE please |
PW SANDBANKS PI METAL LOCATOR | paDI0 and AUDIO MODULES : Consistently the most adv: COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV etc.
Maintaining our professional approach to | FOR FM As usual, Ambit brings you tha latest and best, a small selection of which is shown
home constructor kits, we offer the pulse EF5801-3-4 series: 6 stage varicap tuning, all with oscillator output in this advertissment. The Ambit catalogues contain information on most of the
A R * et o e 5801 Dual gate MOSFET RF stages, bipolar mixer  £17.45 + 2,.61VAT. | devices mentioned here - and an order for the new part three will ensure you stay up
: '.”d“c"‘iz dsa"d‘?a“kf‘ - {e I‘””.h '"'ec'd 5803 Ousf gate RF/mixer stages, amplified LO out  £19.75 + 2.06VAT | with latest devel . Data ph ing sarvice d d In pricelist info.
fon molded casing for greatly improve 5804 ‘Hyperfi' series, with internal PIN diode age, 4 RADIO ICs for FM vat | SL1600 series Audio preamps vay .
enviromental sealing, £37.00+£5.55vat and ultra wide range tuning system £24.96 + 3.74VAT | ca3089E 1.94 29 SL1610 1.60 24 LM38IN 181 2718 %
EF5402 4 stage varicap tuner with TDA1062 and LO CA3189E 245 37 | SLi611 1.60 24 | LM382N 165 25|cu$ @
VHF MONITOR RX WITH PLESSEY IC output. Uses FET/IC input. PIN age £1076 + 161VAT | HAT137W 220 33 | SL1612 160 24 | KBaase 2163 3g|@2sEZ
4/9 cr,annel version of the PW design FOR 30.200MHz HA11225 220 33 SL1613 183 28 KB4438 222 33| $x§
but using standard (fundx9)crystals, and The EF sories are available on special order to caver bands {usually spprox SN76660N 0,75 11 | SL1620 2.17 33 | TDA1028 3.50 53j* 235~
TOYO 8 pole crystal filter with matching 20% of the centra frequency) in the range described. Details in our price list. RADIO ICs for AM/FM | SL1621 217 33 TDA1029 3.50 53 8 1; E=
transformers. Coil sets from our standard | FOR FM IFs st 10.7MHz TDA1090 335 50 gtlggg g.;g i; 'XD:'1074 - 3.75 56 E S'E"f
m 4 M 7030 single 6 pole linear phase fiker IF with HA1137£10.95 + 1.64VAT TDA1083 196 29 b vudio powel =zEpg
ends :"(:°"e'db|"’"is.:':31 zg :°£§0900v ":7' 7130 two 6 pola linear phase filter IF with CA31B9E £16,25 + 2.44VAT | TDA1220 1.40 21 | SL1625 217 33 | TeAS20M 075 11(2528
ompleteimocure- xi : St 7230 ' Hyparfi IF, switched bandwidth, AGC IF preamp, finsar phase IF AMPLIFIERS Sl MaT Imgm‘\s 1.0 Mg 583
A 3 y y g8
MICROMARKET  OSTS overfiow: Tehrn ::;An:;ﬁlsl;:nwelm diode s‘whchad narrow filter £24.95 +3.74VAT ;%:gg% (‘)gg ?; 1640188 28" | (Gungass oo “ie 5; § g
$800P '6509 230p 2102 170p Various types, guarantasd the world’s biggest and best ranges see comms ics also SL16:‘I 53 2 TD 220028120405 | SE i
aZhE el 195p(2112 3400 | ARSHOLT FM TUNERSETS COMMUNICATIONS | S16640 275 41 | WA1370 = 290 45|32y
25E 350p[2613  754p ™ Frontend combined with CA3089 IF £26.50 +3.97VAT. | kgad412 255 38 M:.fam 3'13 RO RIOAZO20 T2 NG
365‘; 2;2; 441727 1833: 7262 JFET front end, combined with |F and decoder £26.60 43.97VAT | Kg4413  2.76 41 | wciaos 125 19 FEde. MOSFE':I's. b-palgv:‘
EM/AM_tuning syathesisar, see, Is adve . iousiothars
830p 540p 14—015% VAT EM/AM tunin nthesisar, see details inth is r $D6000 376 s6 e e and various others: see

Remember all OSTS stocks are obtained from BS3000 approved sources - your W MORE FROM THE GENERAL AMBIT CATALOGUE RANGES:
assurance that all devices are very best first quality commercial types. Some LPSN 2.8 Varlcap tuning diodes for AM/FM/TV : o
<\ 9 § MPU controllable di 0
TTL s presently in great demand, so please check by phone before ordering c:'- 1 4522 149 [1-9 v AM tuning (Cr 15:1) from TOKO—- ,—mmﬁ?.mm
& g :gg; :; 4528 102 {KV1211 double matched 175p 26p vat| Serial data controited, with the
d nnn lp sthnt kv All prices Listed in > Xl 4006 109 :ggg :;1 KV1210 triple matched 245p 37p vat| srandard swallow count system
pence (=R 4007 18 |as3s 15‘5) KV1215 triple snap-apart 245p 37p vat| for maximum speed of operation.
; » [ VOLTAGE REGS: 2> 4008 80 4539 130 MVAM116 singls 15v  105p 16p vat] Multiple time constant filters,
» | & 7800 series 1 2 i MVAM125 single 25¢v  105p 16p vat | suitable for AM/FM and other
2| v @ series TAmp pos 95p o] 4009 58 fas43 174 A
- T = | 7900 series 1Amp neg 1000 |= &] 4010 58 | 4549 398 MVAM2 double 26v 148p 22pvat| communications/generator
74721 28 14142 P65 74267 108 | 78M series %Amp pos  90p 4 a 4011 17 |4g54 153 sizoa/ma doubls FM  40p  6p vat ;ppilcat:on:. Not for beg-:nm.
7473|32|38 | [74143 P12 74260 153 | 78LCPI0OmA o 380 |2 4012 17 asse 117 G Tl e Gt iy ey LR EICIL A
7474 27|38 74134 B12 74273 124 variable » 2] 4013 55 . i
Tarelaalag! Iratas [espr |74283 320 | 79MGT2C varisble 1780 (2 & a01s o5 :ggg ;;g BB105B single UHF 40p 6pvat | answered on this systam for the
7476 | 37|38 74147 175 74293 95 | 723CNvariable IC 65 |2 %l 4016 52 [4g66 150 |P!N DIODES, BANDSWITCH types time being. Watch this space........
7478 38 74148 [108 191 | 74365 49 NE5S50 73p ™ 0:: 4017 80 J4s68 281 BA479  PIN attenuator 35p 5p vat Projected cost of ‘he controller
7480 | 48 74150 | 99 74366 ag | L200 variabte Vandi 195p |en 75| 4018 80 Jasep 303 |TDA1061Piform attan. 95p  14p vat PCB less than £30: comprises the
7481 | 86 74151 54 B4 74367 a3 MAINS EMI Fl RS - o| 2019 60 14572 25 BA182 Bandswitch 21p  3pvat two modulus counter, prgg.dlv.,
7482 | 69 74163 | 64 B4 | 74368 a9 ﬁt—ﬁl;iﬂ @ 2| 2020 93 lacss &3 . |4 RF semiconductors stocked in depth, | ©hase detector, multiple TC loop
785 10a|oa | 74154 | %6 74373 77 P e e 2wl 2021 82 " |Prease ask for quantity pricing details. filter/integrators.
2a8e| |ao 74155 | sah10 | 74374 77 | 1 Amp in 1EC chassis 28| 4002 0 S50 4 . -
7489 P05 74156 | 80{110 | 74377 124 gonnectan 483 |T Al 4923 17 | LINEARS TOP GRADE LEDS by AEG: PRICES ARE EXC. VAY (add 16%)
7a%0|33j90 | |7a157 | 675 | 74379 130] [N CLAmPanTEC 583 10 ol a0%2 76 |CA3130E 88 | SIZE Red Green Yello Orang  Quantity discounts for LEDs:
7491|76D10| |74158 60 | 74393 130 | SAme et 387 IT Wl 4025 17 [ca3130T o0 | Smm 14p 16p 15p 20p 10 per type - loss 10%
7492138|78| (74159 [210 AToroidicoreglip Cat no 2] = 2| 4026 180 JCA3140E 3mm 13p 15p 18p 19p 100 per type - loss 30%
7493 | 32|99 74160 | 82130 | MISC. Counter/timer, scalar devices.. . |- | 4027 55 |CA31407 72 |.2%x6 170 200 20p 2dp 100 mix in 10s - less 25%
7494 | 78] 74161 78 | Neses 30p NE556  78p NESSE 1809 30p NES5G6  78p NESS8 180p |« | 4028 72 fLM301AH 67 FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs ete
7495a 6599 74162 130 | | m3909 72 > | 4029 100 |LM301AN 30 | 51702 clock display (static driva) with AM/PM flags £9 +1.35
749658120 |74163 | 92[78 | GEHGOGC divide by 10711 to 320MHz  780p |uwifo| 4030 58 [LM339N 66 | 5L703 DFM display for MSM5526 LS| counter  £9.45 + 1.42 vat
7497 135 74164 ‘8‘ 130 | 11C0DC divide by 10/11 10 650MHz  1400p |2 | 4035 120 JLM348N — 186 | 61706 5 digit DFM display (GI AY58100) mpxed £9.75 +1.46 vat
7a1x% serles \ | 72165 1195 8629 divide by 100 to 175MHz min 420p |2 | 4040 83 |LM390ON 60 | 75 ECAI S FILTERs, CHOKES, ste_for AM/EM/TV comms—
74107 3238 7‘:57 - oo | MSL2318 divide by 10/100 to 175MHz riin420p 3y edl (4032 45 R 7OSHE 64 | TYPE  Size. Smm 7mm 10mm | please add VAT @15%
74109 [6afss [74163 | o 1200 | icM7218BIPI : & decade 10MHz DFM counter X S s Joore B | awre 55p 33p 0p Various for 1Cs, transistor ete.
74110 | 54|54 ;"72 l625 and full function timer, with direct drive for an we 4046 130 §710PC g9 | FMIF s5p 33p 33p Various for ICs, transistor etc.
7111 (e8| [74172 F251 ;) | LED display impx). Uses ToMHz wtal 19826 (2 =1 2000 o o | sweons ) 33p  Two Impedance series
74112 38 154176 | 87{110 | 'CM7217A181 ; 4 decade programmable S ©| aoas s5 [7a1CH 66 | OSC coils 55p 33p 33p For LW/MW/SW
74113 38 74178 | 75 counter with direct LED drive 950p 1T Ol 4050 55 [741CN 27 TV vit/sit 35p
74114 38 | 74977 | 78 ICM7207 clock pulse generator 495p |4 8 4051 65 [747CN 70 Various coils in the range 20kHz to 300MHz - see TOKO catalogue
74116 198 24181 |165|350 | 'CM7208 : 7 decade counter display 1495p |8 S| 4052 68 |7a8ON 36 | CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES]
74118 74183 210 | |CM7106CP : LCD DVM (3% digit) 955p |4 Bl 4083 5 JNES3IN 105 | CFT455B/ CFT455C 60p; CFX014 -180p; CFUASSC - 85p
74120 {115 74184 [135 ICM7106CPK : ovaluation kit for 7106 24.80 |Z il 4os5 q35 |—————— | CFT470C- 60p: CFU470C -66p
74121 1251 74185 |134 ICM7107CP : LED DVM (3% digit) 955 & &) 4059 563 |7 SEG DISPLAYS| MURATA CFUAS5H and CFUAESF cermlc block filters 19563
74122 [46 74188 |278! ICM7107CPK : LED DVMkit for 7107 2065 [, W 4060 115 [HPS508Z series MURATA CFMAS5 saries ladder filters. D,E,F,G.H bandwidths
74123 |46 74190 92 | OK) MSMS523/4 : LED/Fluorescent display = i=| 4063 109 |Red 7650 2 available now (20,16,12,8.,6 kHz) £8.35 ea {metal encapsulated)
74124 37 74192 |105/180 | driver IC for time/timer/stopwatch/ AM/FM < w| 4086 53 7653 233p| SFD4558, SFD4708, SFD4728 B5p ea
74125 3844 74193 [105/180 | received frequency display and direct counter - | 4068 25 JYen 7660 233p| CFM2 series mechanical elaments types A,B,C,D (4-10k Hz bandwidth)
74126 57|44 | 74194 }105! {use MSL2318 prescalar} inc Crystal 1400p |2 ©] 4069 20 7663 233p . 65p ea. {As used in RCME featura)
74128 |74 74196 | 99]110 | MSM5525 ; AM/FM freguency only couner, < 2| 4070 20 |Grn 7670 233p| MULTIPLEX/PILOY YONE FILYERS, FM IF FILYERS (see catand:
74132 173178 | 74197 110 | for fluorescent displays (8LT0G inc xtal 11000~ |b2 W 4071 20 7673 233p| CFSE10.7/SFE10.7 - sterac FM IF caramic filters (sim FM4 etc) 50p
e 40 | 74198 | 150) MSM5526 : =s MSM5525 but for LCD 1100 |E' 2| 4072 20 |Fairchiid FND CESB10.7/SFE10.7MJ - mona bandwidth ceramic FM IF filters 50p
74138 60 | 74199 | 160 4 digit LCD for ICM7106 or MSM5626  1100p |5 ui| 4073 20 500/507 150p | SFEJ0.7ML - ultra linear phase sterea ceramlc IF filters 70p
74139 60 | 74247 90 | 10 LED (2%xSmm) ber graph driver PCB for 2 ) 4075 20 CDA10.7 - 10.7MHz ceramic discriminator {for CA3089 etc)  70p
74141 |58 74253 105 | LOG or LIN (specify). Kit ex leds 300p = 4076 90

Current news: A PCB for the Mullard DC tone and volume control system is now available £3 + 0.45 VAT. HMOS PA moduies for 60-100W - kit £14 +£2,10VAT, heatsink £4.10+0.61.
FM radio control system crystals £3.75 pair inc VAT (Sept on}. MK5S0366N: static drive clock/timer IC £3.78 + 0.57 VAT. 12%kHz channel spacing 8 poie 10.7MHz XTAL fifter by TOYO
type H4402 £15.50 + £2.32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official
business letterhead, or an SAE. STOP PRESS: TOKO's new split-apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). S BL1 diode DBM 1-500MHz . £4.25+0.64p.
Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow Instructions on
VAT, which is usually shown as a separate amount, Overseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases.
Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements.
Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 9am to 4.30pm please (not Saturdays). Saturday service 10am to 6pm.
AMBIT catalogues are guaranteed to contain the most up-to date and best informed comment on
® modern developments and advances in the field of ygd:o and audho. There 1S no competetive

o
a mb It publication that even approaches the broad range offparts/information on modern techmques.
- -
internationul 2 GreshamRood, Brentwood, Essex.
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LATEST
BOUND VOLUME
No. '31

“Radio & Electronics
Constructor”

l AUGUST 1977 to JULY 1978

Comprising
768 pages
inc. index

PRICE £5.20 P&P £1.05

BOUND VOLUME No. 27
(August 1973 to July 1974)

/ Price £3.00 P&P £1.05

BOUND VOLUME No. 28
{August 1974 to July 1975)

Price £3.20 P&P £1.05

BOUND VOLUME No. 29
(August 1975 to July 1976)

Price £3.50 P&P £1.05
BOUND VOLUME No. 30

(August 1976 to July 1977)
Price £3.70 P&P £1.05

Limited number of these
volumes still available.

We regret all earlier volumes are now
completely sold out.

Available only from

DATA PUBLICATIONS LTD.,
57 MAIDA VALE, LONDON, W9 1SN

GREENWELD

4436 Milbrook Road Southampton SO1 OHX
All prices include VAT at 15% — Just add 30p post

£1 BARGAIN PACKS

K101-.16 BC2398 N.P.N.

Low Noise £1.00
K102- 15 BC3498 N.P.N,

Low Noise £1.00
K103- .10 BC5468 N.P.N.

BO Volt £1.00
K104- 1B BC182B N.P.N.

60 Vot £1.00
K105- 50 IN4148 Silicon

Diode £1.00
K106~ 18 BC184L N.P.N.

Low Noise £1.00
K107- .18 BC213L P.N.P.

General Purpose £1.00
K108- 8 2N5060 30N .8A

SCR £1.00
K109- 15 BC114 N.P.N.

Low Noise £1.00
K114 15 XK6116 (BF241)

N.P.N. 200 MHz £1.00
K115- 18 SP1218 (2N3702}

P.N.P. Gen. Purpose £1.00
K117- 10 BF450 P.N.P.

TV. IF Amp. £1.00
K118- 16 ME4101 N.P.N,

60V Low Noise £1.00
K124- 50 .02uF Disc

Ceramics £1.00
K125- 200 1k 5% }W. CF

Resistors £1.00

1,000 RESISTORS £2.501!
New stock just arrived — Carbon Film
2% and 5%, IW and W, all brand new,
but have pre-formed leads, ideal for PC
mntg. Enormous range of popular mixed
values for just £2.50/1,000, £11/5,000
£50/25,000.

LINEAR IC BARGAIN

We have just received a large consign-
ment of popular linear IC's that have fail-
ed the manufacturers stringent tests.
However, on checking through a few
hundred we have found that quite a large
proportion tested in a simple oscillator
circuit are functional, so are offering
them in packs as follows:

TYPE  PACKAGE%GOOD QaTy PRICE

702 14DIL 65 25 £1.20
709 8DiL 75 20 £1.20
709 14DIL 50 30 £1.20
710 TO99 30 40 £1.20
710 14D1L 30 40 £1.20
720 14DIL 80 20 £1.20
741 TO99 40 25 £1.20
748 TO99 70 15 £1.20

Connection-data is supplied. One of each
pack, £8.50

3w AMP MODULE

Ready built and tested, this handy
amplifier will prove very useful around
the workshop. Just requires 17V ac
source {and 8R spkr) as bridge rect and
smoathing cap are mounted on the PCB.
The 4 transistor circuit provides enough
sensitivity for most applications.
Supplied complete with circuit diagram

| and wiring details. Only £1.75.

Suitable transformer £2.20.

TRANSFORMERS

PA 100V line speaker type. Pri tapped
Q0.625W -— 10W in 5 steps. Sec 4 or 8
ohm £1.75 10/£15 100/£110

Mains pri, 3 sec windings, 8, 25 and
40V, each at 100mA. A selection of
voltages from 8 to 73V is therefore ob-
tainable. 5 7x48x36mm with flying leads.
£1.50

Mains pri, sec 40V (@ 250mA £1.78

CLOCK CASE BARGAIN

Z472 Oval format. overall size 130x-
68x87 mm deep, with built in stand. Rear
panel drilled to accept 4 switches and
alarm 80p

Send SAE for latest 8 page Bargain List with 60 more

packs on + lots

THE AMAZING
GREENWELD

CATALOGUE

FEATURES INCLUDE:
® 50p Discount Vouchers
® Quantity prices for bulk buyers
® Bargain List Supplement
® Reply Paid Envelope
® Priority Order Form
® VAT inclusive prices
PRICE 30p + 15p POST

VERO OFFCUTS

Packs of 100 sq ins of good size pieces
about 4 x 3" in the following types:

K541 0.1" copper clad ............. £1.50
K542 0.15" copper clad .
K544 0.1" plain 1.

Also pieces 24x1" — 10/£1.20 100/£9
17x33"x0.1" sheets — 10/£186.50

Large range of Standard Veroboard and
boxes/cases in stock. Details in
catalogue, 45p

SCOOP/! Verobox type 2522, unused
but has 3 " holes in one end and 1 §"
hele the other. so instead of £3.96, we
are sélling these at £1.86

SWITCHES

Push-button banks — 20 types listed on
Bargain List No. 8, free with cat (45p) or
send SAE. Samples:

W473 3 interlocking 4PCO + 2'indepen-
dent, 70p

W481 5 interlocking 4PCO 70p

Both types supplied with free knobs!

W106 DPCO slide switch 23x15x7mm
10/£1.20; 100/£9

W107 SPCO min slide switch with 2
wires attached. 10/80p 100/£8.
W508 SPCO 5A microswitch with
29mm lever 20x12x6mm 38p 10/£3.00
W302 Rocker switch on/off 10A white.
22p 10/£1.80.

W305 Rocker SPCO, centre off, 10A
rating, white 30p 10/£2.30 100/£19.

AERIALS

X901 Telescopic 8 sections 970mm
long extended, 175mm collapsed.
Swivel joint. 2BA fixing hole in base. 78p
X904 Ferrite rod 140mm x 9mm
LW/MW/coupling coils, each in-
dependently moveable 84p

X905 As above, but LW/coupling coil
together on moveable former 58p

BUZZERS & MOTORS

2401 Powerful 6V DC, all metal con-
struction. 50mm dia x 20mm 70p
2402 Miniature type, 3-9V, only 22x-
15x16mm. Verv riaat 68p

Z450 Miniature 6V DC motor, high
quality type 32mm dia x 25mm high,
with 12mm spindle. Only £1

Z451 12V high torque motor 30mm dia
x 40mm high, with 10mm spindle. 68p
2452 6V DC motor with gearbox giving
final shaft speed 700 mm. Spindle is
threaded OBA. Ex-equip £1

2453 As above, but 300 mm and un-
threaded spindle £1.

VU METERS

Voo2 Twin type. 2 meters 40x40mm
and driver board, supplied with circuit
and connexion data. £3.50

Voo3 New type, just in. Twin type
moulded in one piece. 80x40mm (No
driver board but suitable circult supplied}
£2.50

goodies/!

of other
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. ak;a hobby

The opportunities in electronics, today, and for the We give modern training courses in all fields of electronics
future are limitless — throughout the world. Jobs for — practical D.1.Y. courses — courses for -City & Guilds exams,
qualified people are available everywhere at very high the Radio Amateur licence and also training for the new
salaries. Running your own business, also, in electronics Computer Technology. We specialise only in electronics and
— especially for the servicing of radio, TV and all associated have over 40 years experience in the subject.
equipment — can make for a varied, interesting and highly All the training can be carried out in the comfort of your
renumerative career. There will never be enough specialists own home and at your own pace.
to cope with the ever increasing amount of electronic A tutor is available to whom you can write at any time
equipment coming on to the world market, for advice or help during your work.

and acareer.

@ COURSES AVAILABLE

1 . 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 excellent example of current electronic
practice.

@ CITY & GUILDS CERTIFICATES
IN TELECOMMUNICATIONS AND
ELECTRONICS.

@ RADIO AMATEUR LICENCE.

@ COMPUTER TECHNOLOGY WITH

Free 32 page
HOME TRAINING COMPUTER. -

Colour Booklet.
@ DIGITAL ELECTRONICS.

@ BEGINNERS PRACTICAL COURSE.
@ RADIO AND TELEVISION SERVICE. _

@ AND MANY OTHERS.

WE ARE AN INTERNATIONAL SCHOOL

i

]

|

i

spEC'AL'S'NGINELECTRON'CS iNAME .................................. :
TRAINING ONLY AND HAVE OVER : A DBIRIESS! M0 . 8 L m o I :
40 YEARS EXPERIENCE IN THIS :BIkCGPI :

oc ps Please

el S : Post now, without obligation, to: :
i BRITISH NATIONAL RADIO and 5

{ELECTRONICS SCHOOL &aniidhic™”
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Britains Best Breadboard
Buy at Breadboard 7

All over Britain, hobbyists are
discovering Britain‘s Best
Breadboard Buys. At the
London Breadboard exhibition
'79 on Stand Nos. F1, F2 and

G1, G2, CSC will be exhibiting
their full range of breadboards.

Here is your chance to obtain
a special ticket for Breadboard ‘79
worth £1.00 absolutely FREE.

Cut out the coupon below and take it
along to one of our listed dealers, and make
a purchase of any of our breadboards and
receive your special FREE ticket — see you
at Breadboard ‘79.

Take the coupon to any of these main dealers; WOrking with up to 3 x 14 pin DIPS. £3.15

LONDON

Rastra Electronics Lid |, 279-281 King Street, Hammersmith,
‘London W6

Cubegate Ltd . Audio Electronics, 301 Edgware Road.
London W2 18BN

Technomatic Ltd . 17 Burnley Road, London NW10 1€ED
Preciston Instrument Labs , [nstrument House.

727 0id Kent Road, London SE15

MANCHESTER

Shudehil Supply Co . 53 Shudehill, Manchester M4 4AW
BUCKINGHAMSHIRE

West Hyde Development. Unit 9. Park Street industrial Estate,
Aylesbury. Bucks HP20 1ET

Best Electromcs (Slough) Ltd . Unit4 Farnburn Ave . Slough.
Bucks SL14XU

KENT

Lawtronics, 13a High Street, Edenbndge. Kent TN85AX
NEWCASTLE

Astken Bros , 35 High Bndge, Newcastle upon Tyne
SCOTLAND

Marshalis, B5 West Regent Street. Glasgow G2

F Brown & Co , 45 George !V Bridge. Edinburgh EH1 1€3
LEEDS

Leeds Amateur Radio Club. Cookndge Street, Leeds |

HERTFORDSHIRE
BI-PAK, 3 Baldock Street, Ware, Herts

CONTINENTAL SPECIALTIES CORPORATION

EUROPE, AFRICA, MIDEAST: CSC UK LTD.
Shire Hill Industrial Estate Units 1 and 2
Saffron Walden, Essex CB11 3AQ

Telephone: SAFFRON WALDEN (0799) 21682
TLX 817477

MRt

PR ERERE
sastiiaress

EXP325 %,
EXP 650 8
EXP 325 Built in bus-bars accepts 8, 14, 16
andup to 22 pin ICS. £1.60

EXP 350 270 contact points, ideal for

The Experimentor System
4 ways to order Experimentor Systems

1 EXP 300PC which includes one item

A matchboard pre-drilled PCB - £1.32
i 2 EXP 302 which includes three items

Three 50-sheet scratchboard workpads - £ 68

3 EXP 303 which includes three siems
Two matchboards and an EXP 300 solderless
breadboard {8 60

4 EXP 304 which includes tour stems
Two matchboards and EXP 300 breadboard and a
scratchbeard workpad - £9 30

EXP 650 For microprocessor chips. £3.60

EXP 4B An extra 4 bus-bars in one unit.

£2.30

EXP 300 The most widely sold breadboard

in the UK ; for the serious hobbyist. £6.75

EXP 600 6" centre channel makes this the

Microprocessor Breadboard. £6.30

PB6 Professional breadboard in easily

assembled kit form. £9.20

PB100 Kit form breadboard recommended

for students and educational uses. £11.80

The above prices do not include P&P and 15% VAT
-—----—---—------

This coupon entitles the holder to a free ticket worth £1.00 to Breadboard ‘79, with the purchase of any
I listed breadboards

“1.EXP 325 | Qnty Reqd. | 2.€XP 350 | Qnty.Reqd NAME
an (]

3.EXP 650 | Qnty.Read | 4 ExP 48 | Onty Reqd ADDRESS
£5.00 £350

5.EXP 300 | Qnty Reqd
.78

6.EXP 600 | Qnty.Reqd
fuk ]

7.PB6 Qnty.Reqd. | 8 PB 100 | Qnty.Read
mn . fmn FREE catalogue tick box O
Experimentor System | enclose cheque/PO for £
1 EXP 300PC| Qnty.Reqd.]| 2 EXP 302 | Qnty Read or debit my Barclaycard, Access, American
028 nn Express card
e No. .. .. ; . Exp. date
3'51);:‘303 Orty Figart 4'3,(;304 any HER or Tel: (0799) 21682 with your card number and

Boxed prices include P&P and 15% VAT
If no dealer in your area contact CSC direct

Continental Specialties Corporation, (U.K.} Limited, Dept 16cc.

your order will be in the post immediately

It s e 2

Unit 1, Shire Hill Industnal Estate, Satfron Walden, Essex Tel (079921682

R
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COMPONENTS

RECEIVED DURING OCTOBER

PAY A VISIT — THOUSANDS MORE ITEMS BELOW WHOLESALE PRICE.
CALLERS PAY LESS ON MANY ITEMS AS PRI
PRICES INCLUDE VAT AND ADDITIONAL DISCOUNT IN L
GOODS SENT AT CUSTOMERS RISKS UNLESS SUFF
REGISTRATION OR COMPENSATION FEE POST.

OFFERS CORRECT AT 18/9/79 APPLICABLE TO ORDERS

CES INCLUDE POSTAGE.
IEU OF GUARANTEE.

ICIENT ADDED FOR ”
¥,

JAP 4 gang min. sealed tuning condensers  40p

VALVE BASES

Printed circuit B7G 7p .
Chassis B7-B7G 11p
Shrouded Chassis B7G-B8SA 13p
B12A tube. Chassis B9A 13p
Speaker 6" x 4" 6 ohm ideal for car radio £1.56
43" diam. 30 N o ' £1.75

3" diam. 32 or BS). £1.07
‘'TAG STRIP-6-way 24p |5 x 50pF or 1000 +
9-way 41p Single 2p 300pF trimmers 35p

tor

Car type panel lock

and key 65p
Transformer 9V 4A
£4.00

Aluminium Knobs
3" shaft. Approx.
8" x " with indicator

Pack of 5 95p

BOXES — Grey

24 mm 10p

ABS, ribbed inside 5mm centres for
screw down lid, 50 x 100 x 25
black 97p; 109 x 185 x 60mm black £1.52.
DIECAST ALI superior heavy gauge with sealin
x 23" x 14" £1.85; 33" x 23" x 18" £1.30.

VARIABLE CAMM PROGRAMMER 10, 12
50VAC motor — series with 1mfd, or 3k 10W
for mains operation. Ex equipment £4.50.

P.CB.,

polystyrene 61 x 112 x 31mm, top secured by 4
self tapping screws 57p clear perspex sliding lid, 46 x 39 x

brass corner inserts,

mm orange 65p; 80 x 150 x 50mm

g gasket, approx 61"

or 15 pole 2 way,
or 15W pygmy bulb

| ELECTROLYTICS Many others in stock

63— 200- 300- 450-
Up to 10V 25V 50V 75V 100V 250V 350 V 500V
MFD

10 6p 7p 7p Bp 13p 15p 26p 27p
25 6p 7p 7p 8 13p 18p 32p 37p
50 6p 7p 7p 9p 16p 23p 32p 37p
100 7p 8p 13p 10p 24p 31p =7 -
250 1A2D‘|‘|.}p 15p 22p 36p — 45p  90p
500 13p 15p 22p 30p 55p £1.48 90p
1000 16p 25p 50p 54p 25p 66p = -
2000 2B8p 47p 35p 93p £1.20. ~ — -

As total values are too numerous to list, use this
price guide to work out your actual requirements
8/20, 10/20, 12/20, 22/50, 47/25. Tub. Tant 24p
each 16-32/275v, 1007150V, 100-100/275V .
40p 50-50/385V, 2+2/200V non polar, 32-32-50/
300V, 20-20-20/350V 0.1+0.1/500V AC 80p
200V. 100-200-60/300V £1.30 100-300-100-
16/300V £1.70 200-200-100-32/350V 85p
i )

RS 100-0-100 micro

amp null indicator
Approx. 2", x 3" x }"

RESISTORS

'-3-3 watt 13p 10 same
value 10p

1 watt 1ip
1 or 2% same price
Up to 15W w/wound

10p. 10 same value 75p

INDICATORS

Bulgin D676 red, takes M.E.S. bulb....
12 volt, or Mains neon, red pushfit
R.S. Scale Print, pressure transfer sheet ...

SWITCHES

Pole Way Type

1 2 Slide 15p
6 2 Slide ... ... ... 24p
2 1 Rotary Mains . 143%p
2 Alternating Micro with roller 30p
2 kKl Miniature Slide 20p
2 1 Toggle B TG )
1 2 Sub-Min Toggle ... 75p
2 Alternating 2A Mains Push (3" hole) 43p |
2 Alternating Slide 15p

S.P.ST. 10 amp 240v. white rocker switch"
with neon. 1" square flush panel fitting 39p,
1 pole 2 way 10 amp oblong clip in mains
rocker appliance switch 30p |

RELAYS

RS/Alma reed relay, 1K12v’

or 3k @ 18-30v d.c. coil,
normally open . 45
12v dp.co. heavy duty
octal - ..o Wb ssee e
600 2 4 p/co min sealed

- SONNENSCHEIN/POWERSONIC DRI-FIT RE-

Standard thurib-wheel switch 0-9 in 1248N
or B.C.D., or Comp. 1242 also 2p co..£1.20
Standard lLever Key Switrh D P~ - cking
plus D.P.D.T. and S.P.S.T. Heavy Duty non
latching 73p

AUDIO LEADS

.aPi“ din to open end, 1{yd, twin screened 45p.
.5 pin din 180 to 2-phono 70p
3 pole jack plug‘ to tag ends, 4ft 46p

75p. Base 10p. D.I.L. 3.7-

12VESipe ta. N £1.00
POTS

Wirewound 38p

Log. or Lin., carbon rotary
or slide. Single 30p With
switch 40p Dual 45p
Dual switch §5p 1.5m
Edgetype 10 for 40p

Skeleton Presets
Slider, horizontal or verti-
cal standard or submin 6p

CAPACITOR GUIDE — maximum 500V
Up to .01 ceramic 2p. 10 same value 15p.
Up to 0.1 poly etc, 5p. .12 up to .68 poly
etc. 8p. Silver mica up to 360pF 10p, then to
2,200pF 13p; then to .01 mfd 21p.

.1/750 13p. .01/1000, 8/20, .1/900, .22/900,

4/16, 25/250 AC {(600v/DC), 3/600 15p.
5/150, 10/150, 40/150 50p. 1/350 12p
Many others and high voltage in stock.

CHARGEABLE SEALED GEL (Lead Antimony}
BATTERY, 6V 1 amp.hr. (31" x 2" x 1”) £2.70

6 amp. hr. (43" x 2" x 3") £4.25

Ex-equipment, little used.

CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. 9p each ]

Bulgin 5mm Jack plug and switched socket ({pair) 40p

COMPUTER & AUDIO BOARDS/ASSEMBLIES
VARYING CONTENTS INCLUDE ZENER, GOLD BOND,
SILICON, GERMANIUM, LOW AND HIGH POWER TRAN-
SISTORS AND DIODES, HI STAB RESISTORS, CAPACI-
TORS, ELECTROLYTICS, TRIMPOTS, POT CORES,

CHOKES, INTEGRATED CIRCUITS, ETC. :
3ib for £2.30 7ib for £4.30

3" Tape Spools 5p
1" Terry Clips ... Sp
12 Volt Solenoid 40p

“ENM Ltd. cased 7-digit counter 2-} x13x1}”

1k  horizontal preset |
with knob 10 for 40p

.approx. 12V d.c. (48 a.c.) or mains £1.10
Auto charger for 12v Nicads, ex-new
aguipment £3.95

_Cz1/2/6/11/14,

THERMISTORS
and V.D.R’s
KR22,
KT150, VA1005/6/8/
1010/1033/4/7/8/9 1040/
1053/5 /1066/7/
1074/6/7 / 1082/6/
1081/6/7/8 / 1100/3/8/
8602. Rod with spot

blue/fawn/green.
E298DDP120 / 218 / 224/
338 / 340 / 350 / 352 .
YFO20 - E22022/02
KR150 All 22p
E23 glass bead
YG150-S534 bead, K813,
+E298 DHP230, 116-121
401 (TH7. VA1104, OD10)

35p. R53 Glass £1.20

RS Yellow Wander Plug Box of 12
18 SWG multicore solder - T
'SAPHIRE STYLII. 15 different; dual and sing
thard to get types. My mix £2. )

BRIAN J. RE

Miniature O to 5mA d.c. meter approx 3" diameter

.- ... 40p
- ... ...3%p foot
le point, current and

‘161 ST. JOHNS HILL, BATTERSEA, LONDON SW11 1TQ

Open 10 a.m. till 7 p.m. Tuesday to Saturday. VAT receipts on request.

Terms: Payment with order Telephone:

138

01-223 5016

85p |

5 assorted multiple units for................................ 75p
100pF air-spaced tuning capacitor......... ... £1:30
‘63" x 21" Speaker, ex-equipment 3 ohm 65p
2 Amp Supgression Choke....cooeireiire 10p
3 x2) x4 . 5 for 35p
ag x § x 1 § PAXOLINE 10 for 15p
Nylon clip orn MES bulb holder .................. ..
VALVE RETAINER CLIP, adjustable 5 for 15p
Sub-miniature Transistor Transformer 35p
Valve type output transformer 90p
POT CORES with adjuster .
"LA2508-LA2519 43p per pair
16 Watt Power Amp. Module

: 35v 1A power required, giving 16 watt

i RMS into 8 £3.45

| 3.5mm metal stereo piug

" RS

13 glass fuses 250 m/a or 3 amp (box of 12} 20p

Reed Switch 2Bmm, body length 5p

Aluminium circuit tape. } x 36 yards—self
adhesive. For window alarms, circuits, etc. 96p

TV MAINS DROPPERS

REGULATED TAPE MOTOR

Grundig BV approx., 3" x 11”, inc. shock absorbing
carrier. or Jap 9V, 11" diam. £1.05
30p
Fane 8 ohm 3" sq. heavy duty communications
speaker £1.60
neg. volt regulator 103, 306-099 (equiv.
MPC900) 10A, 100 watt 4-30 volt. Adjustable

sort circuit protection. Sacrifice at £2.00

ps of 1, 2, 5 or 10 with total limit switch {2 x D.I.L.

Digital count unit. Counts in ste
BCD), reed relay remote output.
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AC128/176
ACY20

ACY29

AT)161]2 match pr.
AF124/6/7

AF139

AF178/80

AF181

AF238

ASY27/73 36p
AU110/113 £1.61
BC107/8/9 + A/B/C 8p
BC147/8/9 + A/B/C Bp
BC157/8 9 + A/B/C Bp
8C17 73 8

C17BA/B 1798
BC182/184C/LC

8C

8e1887
8C212/2131/2148
BC238

BC3Z7/8 337/8 8F194,
8C547/8+A/B/C i
8C556/7/78/8/9
BCX32/36
8CY31

16p
30p
22p
70p
30p
27p
23p
35p
33p
35p

BCY70/1/2
BCZ11
BD113
BD115

£3.00
.., £2.00
sistorsfﬁ.so

and

80130y
BD131
8D132
8D133

y?

i

8D139/142
8D140

100 Resistors 1W ..
(o: [o] éassette Tape 62p

100 Wirewound Re:

Well

100 Electrolytics...........

8D233/4/5
BD238

8DX77
8D437/438

£3.00

8F178/9

o £2.50
FWE1.00

8F200
8F258/324
BF282/3

8D116(BRCY16T)

8D135/6/7/8

8D201/2/3/4
8D232/3/4/5/8

T4p
32p
§7p
35p
54p
36p
29p°
32p
35p:
30p

323p
88p

BF/115/167/173-

8F180/1/2/3/4/5
/6/6/7

BF194A, 195C

BYX10
OSHO01-200
Ex Equlp
‘EC433
Texas

I.R.

100 1% & 2% Resistors£3.50

100 Resistors 2-5W

100 Capacitors...
100 Resistors up

840C 3200

BRIDGE RECTIFIERS

RECTIFIERS

Amp volt

8
50/
4/800
100
1260
1,600
100
400
1,250
30

M1
1N4001/2
1N4004/6
1NA4005
1N4007/8YX94
8Y103
SR100
‘SR400
'RECB3A
L7102
BYX22-200

TNC plug or N plug or through connector 70p

SEMICONDUCTORS full mec. by Ml etc. Meny othas i stock
58p ! gE336

31p
B8F274 8p
8FS28 Dual Mosfet£1.15
BFTB1 40p
8FW10/11 F.ET
BFW30
BFW57/58
8FX12/29/30
BFX84/88.89
BFY50/561
8FY90
8R101
8RY39/56
85v64
BSV79/80 F.E.T.s
8Sv81 Mosfet
BSX20/21/78 16p
8SY40 30p
8SY95A T4p
8U204 +Mount Klt €1 51
8uU208 1.85
Cv7042 (0C41/44
ASY8

£1.15
21p
23p
20p
13p
60p

34p
29p
38p
60p
78p

GET1 1/51 12
0C45(ME2)
QN222
820088
R20108
TIP30/48 p
TIS43 (2N2646) 24p
#A7805 Reg.TO3  55p
271486 £1.18
ZTX300/341 9p
2N393 (MA393)  3Bp
2N458A 57p

45p

£1.45
33p.

OPTO ELECTRONICS

Diodes
8PX4U
8PX42
8PY10

BPY69
8PY77

.-

. 87p

(VOLTIAC)
68
.. 92p

'Wire end neons 4p

Photo transistor
8PX29 . 92p|
. 92p | OCP71 . 40p

92p '

2N706A
2N918
2N929
2N987
2N1484
2N1507/2219
2N2222A
2N2401
2N2412

2N2483

2N2904/5/6/1/TA

2N3053

2N3055 R.CA.

2N3133/4062

2N3553

2N4037

2N5484 FET

40250(2N3054)
CATALOGUE:

38. 11 x 8 ins illustrated

sheets, listing approx.

5.250 items. photo

printed on day requested,

from constantly updated

masters. to ensure latest

stock position, 78p (re-

fundable with orders) pius

27p s ae or label

TRANSFORAMERS
Ferromag C core. Screens 35-
105-115-125-200-220-240v
input output 17v $A «x
2+ 24-0-24v 104A+20v

1MA. Thess curr ,.ém%s
can be safely oceo
£85.00

50%.
Cassette Dynamic Micro-.
phone with switch and twin
plug £1.8
Telsphone Pickup. suckes
with lead and 3.5 plug.70p

OTHER DIODES

1N916 4p
1N4009 9p

1N4 148 17’;

8A145
Certercel
82Y61/BA148/0A81 12p
BB103/110 Varicap 24p
88113 Triple Varicap43p
8A182/8B103
Varicap 6p
0AB/7/10 7
BZY88 up to 43 vol("ﬂpp
82ZX61 11 volt 18p
AA133 10p AA119 7p
BZY96C 10V
B2Y98C 33V or 15V-34p

RS /rravin high tempera-
ture wire, 19/0.16, minus’
65° to 105°C. 600V
3A, white, black or red.
Quarter trade price at 22¢p
10M coil.

PVC QUALITY TAPE
Lasso "10m x 15mm grey
38

p
33m x 33mm green
£1.13p

‘Trimmer: Post
type 3-30pF
10-80pF
30-140pF

stamp,
10p
10p
23p

GARRARD
GCS23T Crystal
Cartridge
Mono (Stereo compatible)
Ceramic or crystal €1

Stereo
£1.20

L.E.D.’s
Red Mullard

9p
TIL209 .25" red
9p or green 13p

PHOTO SILICON CONTROLLED SWITCH
8PX66 PNPN 10 amp . . . . . . £1.18

THYRISTORS

BTX18-200 ..

8TX18-300 . .,

T107
snos-sodm#assmncuu

B8TW9Z-8Q0RM

BTX96-800R Pulse Modulated

PAPER BLOCK CONDENSER
0.25MFD B0O volt 87p
1MFD 250 volt S4p
1MFD 400 voit 8B6p

TV KNOB
Dark grey plastic for recessed sheft
{quarter inch) with free shaft extension
cQy118 LED. 8p

Infra red transmittar . .£1.16 HASSIS SOCKETS

H158 Photon coupled Isolator Tor Aerl‘il"l‘lp, Cosx 8p, 5 pin 180°

:l':.(g:\c,g:n &N Pho‘%?s; 11p, 5 or 6 pin 240° din Bp, speeker

Dﬁa sn,,(p 1op J| din switched 13p, 3.5 mm switched
7. stereo " ]sck enclosed 20p.

McMurdo PP108 8 way edge bluq 12p
Multicore Solder }kg. 16 or 18 or 20
. £8.20
. £1.18

New unmarked, or marked
ample lead ex new equipment
ACY17-20 10p '} TIC44
ASZ20 10p | 2G240
AS221 38p | 2G302

8C186 13p | 26401
8Cy30-34 24p | INTI1
BCY70/1/2  10p

2N598/9
BY126/7 | AN
HG1005  12p | 3N13903
HG5009 ap

1N1807
HG5079 40 | Germ. diode
L78/9 4p

2p

2N3055

Motorola 36p
GET120 (AC128
In 1" sq. heat
sink
GET872
283230
TIS43

MINIATURE EDGE METERS
100uA f.s.d., scaled O.5. 12V iHuminated
blue perspex front, 35mm x 14mm £3.46

BYX38-300R
BYX38-600
BYX38-900
BYX38-1200
B8YX49-300R
'‘8YX49-600
8YX49-900
BYX49-1200
BYX48-300R
BYX48-600
8YX48-820
8YX48-1200R
8YX72-1860R
BYX72-300R
BYX72-500R
BYX42-300
1N5401
1N5402
MRBE6 | swg
g;;((:%_?ggo 3 inch () speaker'. . . . . .
BYX48-300R
B8YX48-400R
BYX48-500R
BYX48-600
8YX20-200
8YX52-300
8YX52-1200
RAS310AF*®

Amp Volt
25 900 BTX94-900
ZD 00 ;BTX94-1200

iode Charactsnstlc, Equiv.,, anc

Substitution Book

Transistor equivalents and
substitution Book 1 38p Book
Chrome Car Radio facia

Rubber Car Radlo gasket

DL Pal Delayline

Relay Socket 4PCO or 2PCO

28 pin d.l). socket low profile . .
Colour EHT Tray 3000/3500
Nylon selt-locking, 3% tie clips . . ]
1.5, 10, 22 or 750 gh choke
0-30, or 0-15, black pvc, 360°
dial, silver digits, self adhesive
41" dia.

Mullard Semnconductor Valve &
Component Data Book

| VAT & POST PAID

MINIMUM ORDER £3 OTHERWISE ADD 50%
FOR SMALL ORDER HANDLING COSTS (UNDER
£1.00 TOTAL ALSO INCLUDE 10p S.A.E.)

8 red 7 segment LED. 14
DJL 0-9+0P. dlaplay 1.8v
19m/a segment, common
anode . 8
HP .43 in yellow ‘€18
RS 0.6in, green .£2.28
Minitron 0.3In 3015F

filament

DIQITAL 1.C’s
7400/1/2/4/6/10
7414
7447/20/26/30/32
7441 28
7437/38/'30/51/54
7445 42p  7472/78
7473 wg 14/a
7490/8280
7482/83
7488 18p
74107 18p
74122 28p
74132 44p
74151 ’f?
74184/164/178
74167 20p
74192 33p
74196 36p
74490

74H S
0’01/04/10/20/40/50/73

74L72/54L9%

$406/88
5476/80
54807123
M.0.S. and Sehotcky see
Catalogue

7493
74118
74123
74141
74166

Mullard +12-0-12V 1A, 4A stabilized, regulated, power supply.
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LINEAR I.C/s

1,200
1.26 1,260

TRIACS

heques requj,e

HARNDLES
Rigid light blue nylon 6
with secret fitting screws 1
Eélllgé Lee whlts -plnsllc
L_curfaca coal outlet box40p

50 ohm BNC.plug through connector or round of flanged chassis socket 50p

724

78085 (TO3)
2102
825129
LM300
LM309

LM 1303
LM1458

‘Miniature Axlal Lead Ferrite.
Choke formers 6 for 13p-
LM3900

LM93% 1 £ RS 10 Turn pot 1% 250
16p MC1306P 600 .01 1K, €1.70

34p: ' mMC1312P : o
Top | IAAZEd Bl (§88eor goatetimoan g

AA550 Y or G
KLiPPON %BA a40v
TERMINAL -BLOCKS
Professional leaf spring
tlamp, twin with chip-over

y cover 11n
Strip of 4, 40A 450Vt 16p

22p

0c200-5
C106 THY

2
28p

MP300/305 8p Yesl 8p
AY58300 36p

Many others

Due to lack of space, items (i.a. pots, caps, etc.) can only
be collectively priced. Catalogue often shows much
lower individual value price

E U COMPANIED

BY A STAMPED ADDRESSED ENVELOPE

200uA level meter, clear front.

10 x 18mm £1.20

8 days from a Tuesday banking to ensure clearance: export —
banker's draft (sterling) same day service. Foreign currency
money orders etc. can lose value and take 4-6 weeks to clear.

UK — Postal Orders for same day service.

250.Q 50 watt + Resistor 40p,
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RPEL POWER SUPPLIES

AL 212 P

Hng /(-T#

j2.6 i . 254

sraleR puwal iy o WHOCT Sroecon.
nd £ 2
2l

£14.75

INPUT VOLTAGE 220 V ac + 10% 50-60Hz
OUTPUT VOLTAGE RANGE 12,6 Vdc
OUTFUT CURRENT MAX 2,5 Amp
LOAD REGULATION <0,3% 0+2.2 Amp
RIPPLE <5mV 2.2 Amp
DIMENSIONS (mm) W140 x H90 x D140
WEIGHT 1,490 Kg.

AL.315 P

INPUT VOLTAGE 220 V ac v 10% 50-60 Hz

OUTPUT VOLTAGE RANGE 1.7-15V. dc

LOAD REGULATION
DIMENSIONS {mm)

<0.2% 072.8 Amp
W140 » H90 » D155

RIPPLE 3mV 2.8 Amp
WEIGHT 2,330 Kg. i
AL.330 P

220 Vac - 10% 50-60 Hz

INPUT VOLTAGE

OUTPUT VOLTAGE RANGE

34-30V. dc

OUTPUT CURRENT RANGE MAX 3 Amp

LOAD REGULATION < 5% 0-28 Amp

RIPPLE 10mV 2.8 Amp L
DIMENSIONS (mm) W270 ~ H90 + D155
WEIGHT 4.250 Kg.

Distributed in the UK
and lreland by:

STABILIZED POWER SUPPLIES WITH ELECTRONIC SHORT CIRCUIT PROTECTION

STOCKISTS

Alpha Sound Service,

50 Stuart Road, Waterloo, Liverpool L22 4QT.

England.

Anson Electronics,
1133 Hessle High Road, Hull, Engiand.

Amateur Radio Shop,
13 Chapel Hill, Huddersfield, HD1 3ED.
England.

Brent Electronics,
Seaview Street, Cleethorpes,
Lincolnshire, England.

J. Birkett,
26 The Strait, Lincoln, England.

Bradford Consuitants Limited,
25 Regent Parade, Harrogate,
Yorkshire, England.

F. Brown & Co. Ltd.,
44/46 George IV Bridge Street,
Edinburgh, Scotland.

N. R. Bardwell Limited,
Sellers Street, Sheffield, England.

Casey Brothers,
235 Boundary Road,
"Saint Helens,”
Lancashire, England.

Electronic Services Limited,
33 City Arcade. Coventry CU11 HX, England.

A. Fanthorpe Limited,
6 Hepworth Arcade, Silver Street,
Hull, England.

G. W. M. Radio,
Portland Road, Worthing, Sussex.

Leeds Amateur Radlo,
27 Cookridge Street,
Leeds LS2 3AG, England.

Target Efectric Limited
16 Cherry Lane, Bristol, England.

New Cross Radio,
6 Oldham Road, Manchester,
England.

Progressive Radio,
93 Dale Street, Liverpool L2 2JU.
England.

R: E. Pitt Etectrical Services Limited,
60/64 Bath Buildings, Mont Pelier,
Bristol, England.

Peats Electronics,
Parneli Street, Dublin.

R. F. Potts,
68 Bobbington Lane, Derby, England.

Brian A. Pearson Limited,
66 Moncur Street, Glasgow, Scotland.

R M E Supplies Limited,
143 Stockwell Street, Glasgow Scotland.

Stephan James Limited,
Warrington Road, Leigh, Lancashnre

Stewarts Radio,
4 Chance Street, Blackpool, England.

The Radio Shop,
16 Cherry Lane, Bristol BS 3NG,
England.

Q. C. Trading,
1 St. Micheals Terrace, Woodgreen M22 4FT,
England.

AT’S \WVHOLESALE [TD

Chapel Lane, Parnell St, Dublin 1 Ireland

PHONE 741746-740678-722845. TELEX 31787

AL.1P5

e s

£78.00
INPUT VOLTAGE 220 + 10% 50 Hz
OUTPUT VOLTAGE RANGE 12 15V.dc
OUTPUT CURRENT MAX 5 Amp
LOAD REGULATION < 0.1% 0-45 Amp
RIPPLE < 2mV 4,5 Amp |
DIMENSIONS (mm __W210 x H155 x D250
HT 5.100 Kg.
AL.212-PS

£18.00

INPUT VOLTAGE 220 V ac + 0% 50-60Hz |
OUTPUT VOLTAGE RANGE 12,6 V dc
OUTPUT CURRENT MAX 2.5 Amp
LOAD REGULATION <0.3% 0+2,2 Amp

| RIPPLE <5mV 2,2 Amp
DIMENSIONS (mm) W140 x H90 x D140
WEIGHT 1,490 Ka.
AMPEROMETER

AL.315 P2

220 V ac + 10% 50-60 Hz

INPUT VOLTAGE

+ 17 £ 15V dc

OUTPUT VOLTAGE RANGE

OUTPUT CURRENT RANGE MAX 3 Amp

[ LOAD REGULATION _ <0.2% 0-2,8 Amp
RIPPLE < 3mV 2,8 Amp
DIMENSIONS (mm) W270 x H90 x D155 |
WEIGHT 4,140 Kg.

Stan Willets Limited,
37 High Street, West Bromwich.

M/S Waitons,
55a Worchester Street,
Wolverhampton WV2 4LL, England.
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PROFESSIO NAL Aluminium box with lid and screws.
Model Length Width Height Price
LOOK? ALY 3 ) i 52p
AL2 4 3 13 62p
AL3 4 3 2 72p
AL4 6 4 2 81p
ALS 6 4 3 94p
AL6 8 6 2 £1.27
AL7 8 6 3 £1.43
{Dimensions in inches)
' INSTRUMENT CASES
TRY OUR H B RANGE . BC Range consists of black P.V.C.
\. coated steel top cover with bevelled
Instrument cases to give any project a professional look. front edge, u-shaped aluminium chassis
The four separate top, bottom and end panels are made and two fixing screws.
of black p.v.c. coated steel. Front panel and top and bot- Model Length Width Height Price
tom trim are satin anodised aluminium for a neat finish; BC1 6 a1 2 £1.61
back panel is in plain aluminium. The whole case, in- BC2 6 4 3; £1.74
cluding screws, comes in a flat package and may be BC3 8 5} 23 £1.99
assembled in minutes. BC4 10 6% 3 £2.60
DIMENSIONS IN INCHES (Dimensions in inches)
Model Width Depth Height Price
HB1 9 6 3 £4.87
HB1 s 6 SR L SHEET ALUMINIUM
HB3 9 6 6 £5.63 Gauge 4x6 6x9 8x12
HB4 12 8 3 £5.98 16 27p 55p 99p
HB5 12 8 44 £6.80 18 18p. 40p 66p
HB6 12 8 6 £7.26 20 15p 30p 50p
ELECTROLYTICS TANTALUM BEAD CAPACITORS Single sided, copper clad, printgd circuit
Axial Radial .22/35v  6p 10/16v 8p board. 2% x 81 Pr!cef 10p
. w i " 33/35v  6p 15/16v  8p a2 Puicegaar
;gﬁgv :p ;gﬁgg\, :p .47/35v  6p 22/6.3v  8p 25 Mixed Rubber GrommetsPrice 16p
v P v P . :
100/10v 5p  33/83v 5p 6.8/35a% 5@ 47/6.3v  8p 16mm screw-on cab. feet. Set of four
100/16v 8p  47/16v 5p Price: 5p
220/25v 7p  100/36v 6p :
330/25 8p  220/16v 6p 14mm square self adhesive feet. Set of
470/6.3v 8p  220/83v 8p fo ice:
470/16v 8p  330/26v 8p TTL ' PACEIRIEE
1000/16v 16p  470/6.3v 8p 7401 8p 7438 26p 74107 16p Din Plugs 5 pin 180° Price 10p
o2y Gl B T (17 <D 7402 8p 7441 26p 74122 25p Din Sockets 5 pin 180°. Standard metal
2200/10v 20p 1000/25v 16p 7404 9p 7442 34p 74123 42p Price: 10
3300/16v 25p  1000/36v 20p 7405 9p 7447 25p 74151 32p type rice: 10p
4700/10v 30p g 1 4
150004iF 10v CAN Price: 50p ;233 13"; ;:gg 122 ;:]gi ggg Magnetic earpieces with 3.5mm plug
7410 6p 7490 32p 74184 35p : Price: 12p
YT 7412 12p 7:3; ;gp ;:};g ggp Reed Switches Price: 5p
.C. 7416 14 7 p p : i
\ C.s gL 9:; Ly 74193 385 Wire Neons 90 volts Price: 4p

LM741 18p SN76660N 75p 7430 9p 7495 45p 74194 33p 75mm diam. 15 ohm Speaker

TAA350 £1.00 SN76013 £1.20 | Z3258350 Price: 60p

TBA120A 50p SN76023N£1.20 , _ 4 125mm x 78mm Oval 50 ohm Speaker

TBAB20 80p SN76033N£1.20 ; ; ‘ Price: 75p

I;gﬁ;’:% S”:761;°N 75p MIXED PACKS OF COMPONENTS Latchswitch 2p 2w Price: 10p

= 00 SN76131N £1.30 60 Polyester Caps. Price: £2.00 DPDT Slide Switches Price: 12p
100 Electrolytic Caps. Price: £3.00 .

TRANSISTORS Approx. 500 resistors. Price: £2.50 | grr?:gne P;:;%;:,-I:gs Price: 6p

AD161/2MP 60p BC183A 8p BF194 8p | ' : _ WO005 50v 1A Price: 25p

BC107 8p BC207B 10p BF195 8p - E Price: 28

BC108A 8p BC212L 6p BF198 10p ] : - . \éVC()j4L4EOlC))v 12A. h Price: 8::

BC148 6p BC213LB 6p BF200 13p Standard Rotary Potentiometers. Single with } inch wt_me e .£.Ds .2 Inc 3

BC149C 7p BC308 10p BFYS0 13p nviop TR ket log, TRk loogaSigRencid et Green L.E.D.s 2 inch Price: 12p

BC149S  8p BC338 8p TIP328 25p | '°% e Ceramic Filters €MHz, SEF 6.0MB

:g:;;: SP :CS‘W 10p 2N2906 10p Standard Rotary Potentiometers. Dual with } inch metal Price: 20p

] D183 70p 2N2907 10p shaft. Values: 25k log, 50k log, and 500k log.

BC182LB 8p BF137 10p 2N3055 55p Price: 50p sach Colougr T.V. Crystals 4.4:;3'61?MH2
4mm Banana plugs Red and Black.  Price: 11p each rice: 90p
4mm Banana sockets Red and Btack. F;rica: 12p“each PP3 Battery connecting leads Price: 6p
8 tion Telescopic Aerial with swivel. 38 inches fully ex- A F

DIODES e N Prca: 60p 20mm chassis mounting fus;rir;zlfi%r:
Anti- f 20 2 b Price: 5p ' .
BZYesCovz. 5 Bzvesc 2 5 4 neh long Heatsink, undrilled, black anodised. Price: 86p | DL500 Displays Common Cathode
BZY 88C 7v5 5p 1N914 35 tour buttoned pre-set control panel for vari-caq tuners. .5 inch displays Price: 759
BZX B3C 7v6 5p  1N4148 2p rrceSEh 1p 12w Rotary Switches Price: 40p
BZy 88C 8v2 5p 1N4150 2p
BZX 79C 9v1 5p 1N4004 4p -
g el OA%p1 N 5p All prices include V.A.T. and post and packing. Send for free pamphiet on all our instrument
BZY 88C 20v  5p 3p cases, boxes and components. Discount on boxes and instrument cases only, as follows: Orders
over £10 5%, over £20 10%, over £30 15%.

HORIZONTAL SUB-MIN PRESETS { i 1FF- =
N R KT e HARRISON BROS. P.0. Box. 55, Westcliff-on-Sea,

VERTICAL SUB-MIN PRESETS hone: Southend-on-Sea (0702) 32338.
470R, 2k2, 4k7, 47k, 100k All 4p each Essex. SS0 7LQ. Telep
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SUGGESTED CIRCUIT

CMOS GUARD)|
WIRE ALARM

By G. A. French

It is a common sight nowadays
to see guard wires threaded through
the handles or other apertures of ex-
pensive items offered for sale in the
larger stores. Shoplifters cannot
then steal these items because to
do so they would have to cut or
otherwise break the circuit com-
pleted by the guard wire, with the
result that an alarm would be given.

It is possible to construct a com-
prehensive guard wire system at
quite low cost, and this month's
‘“Suggested Circuit’’ article
describes a design In which the
protective logic Is carried out by two
inexpensive CMOS chips. The
system is entirely battery operated
and draws a qulescent current of
the order of 40uA from the battery
which supplies the CMOS circuitry.
This small current means that the
battery needs to be replaced only
after a very long period of service,
with consequent low running costs.
The alarm is glven by an electric bell
which js powered by a separate
battery. A feature of the circuit is
that the beil Is successively turned
on and off in 1 second periods, a
factor which is even more capabie
of drawing attention than Is a con-
tinuous ringing.

THE GUARD WIRE

The guard wire could consist of a
single flexible wire through which a
current flows continually. The
current would then be interrupted,
and the alarm consequently given, if
the wire were cut. However, such
an approach provides little protec-
tion from a thief having even an
elementary knowledge of electricity,
as it is merely necessary to bridge
the wire on either side of a point at
which it is intended that it be cut.
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The bridging could be carrled out by
means of a second plece of wire con-
nected to pins at each end which
would merely need to be passed
through the guard wire insulation to
make contact with the wire itseif.
Obvlously, a more sophisticated ap-
proach is required.

The guard wire technlque
employed in the present design is Ii-
lustrated in Fig. 1. Here, the guard
wire consists of a length of flexible
Insulated audio screened wire, in
which the outer conductor Is brald-
ed rather than lapped. The wire is
terminated In two coaxlal plugs
with, of course, the centre wire con-
necting to the centre conductor of
each plug and the braiding connec-
ting to the outer conductor of each
plug. The plugs are fitted into
sockets SK1 and SK2, The 9 volt
supply Is that which feeds the
CMQOS davices in the alarm system.

Under normai conditions the
positive supply rali connects via

Guard wire

e

SK1, the screened wire braiding and
SK2 to point B which Is, in conse-
quence, normally high (i.e. at the
potential of the positive rall). If, for
any reason, the circult provided by
the braiding is interrupted, resistor
R2 causes point B to be taken low,
A second circuit from the negative
rail Is glven through R3, SK2, the
centre wire of the screened cable,
SK1 and R1, terminating at the
positive rall. Because R3 has a
much lower value than R1, the
voltage at point A is normally very
close to the negative supply rall and
is consequently low. Should the
centre conductor circuit be In-
terrupted, R1 causes point A to go
high.

A third eventuality Is that the
centre wire and the bralding of the
screened wire could be short-
circuited together, due possibly to a
thief passing a pin through the wire
or otherwise meddiing with It. If this
should happen, a circuit is com-

+oV
= Ry
> 470kn

b A (normally low)

8 (normally
high)

Fig. 1. The basic guard wire circuitry. The potentials at points A

and B change to the alarm state if either the screened wire

braiding or centre conductor are cut or if they are short-
circuited together
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pleted from the positive rail to the
negative rail through SK1, the
screened wire braiding, the short-
circuit, the centre conductor of the
screened wire, SK2 and R3. The
result of the short-circuit is that
point A is taken high. The short-
circuit current is limited to slightly
less than 1mA by R3.

To sum up, point B is normally
high and point A is normally low. If
the screened wire braiding is cut,
point B goes low. Should the

o
screened wire centre conductor be o f
‘_*ll.-_.l

RLA,

cut, point A goes high. Point A also
goes high if the screened wire
braiding and centre conductor are
short-circuited together. A voltage
change at point A or at point B is } L

detected virtually instantly by the
CMOS circuitry to which the points
connect, and a CMOS latch is
tripped which causes the alarm to —{
sound continually even if the circuit S
break or short-circuit is subsequent-
ly made good. The alarm can only
be silenced by switching off the 9
volt supply.

The only way the guard wire
system of Fig. 1 can be defeated is
by removing the screened wire in-
sulation at two points, making gaps
in the braiding at these points
without cutting it, and then bridging
over the braiding and centre con-
ductor by two separate wires before -
cutting the screened wire between =
: the two points. This bridging
" process would, furthermore, have to
I
\

Sia

the latch given by gates G3 and G4, after
ched off at S1(a) (b)

TR,
BCIO7
0
“»H

1Co CD4OII
Ge
C
1pF
17 12,13
BC 107
Lead-outs

J
p-
=
p-

[3 b

0

be carried out without accidentally
short-circuiting together the screen-
ed wire centre conductor and
braiding. Hardly a task which would
commend itself to even the most
\ dedicated of shoplifters|
: The normal quiescent current
drawn from the 9 volt supply by the
] guard wire circuit is that which
flows through R1, R2 and R3. This
l calculates out as 38uA. An inciden-
tal advantage of the screened wire
approach is that the screened wire
braiding is directly connected to the
positive supply rail. Neither the =
braiding nor the centre conductor
can, as a result, pick up stray ran-
dom electrical noise and give false _o
triggering of the alarm. =g

b
CD40H
Tep view

Ld

D)
IN40O2

10
which the bell sounds at 1-second intervals until the alarm is swit

Fig. 2. The full circuit of the alarm. Momentary triggering is all that is required to trip

Gates G1 to G4 are the four NAND
gates in a CD4011 CMOS i.c., and
all are used as inverters. Gates G3
and G4 form a latch, and the
presence of C1 ensures that, at
switch-on, the latch takes up the
state where the input to G3 is low.
The output of this gate is then high
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COMPLETE CIRCUIT §
The complete circuit of the alarm ;
system is given in Fig. 2, and it will ~ C 2
be seen that the circuit detail of a § =
Fig. 1 appears at the left hand end. < &
&
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and the output of gate G4 low, thus
maintaining the latch state.

The point A and B inputs from
the screened guard wire section are
at too high an impedance to pull the
latch from one state to the other,
and so they are amplified by the in-
verters G1 and G2. The input to G2
is normally high and so its output is
normally low. If, due to an alarm
condition, G2 input goes low its out-
put goes high, causing D2 to become
conductive and pulling the input of
G3 high. The latch then remains in
this new state with G3 input, and
G4 output, high. If the output of G2
goes low again it will have no effect
on the latch because D2 would then
merely be reverse biased.

The input of gate G1 is normally
low and its output consequently
high. If its input went high, and its
output low, that output would pull
the input to gate G4 low via D1, and
the latch would similarly take up its
alternative state with G4 output
high. The latch would not alter its
state if G1 output subsequently
went high again as D1 would then
be reverse biased. It should be
noted that only momentary changes
in the outputs of G2 or G1 are need-
ed to trip the latch to its alternate
state.

Gates G5, G6 and G7 are in a se-
cond CD4011, 1C2, with G5 and G6
forming a CMOS multivibrator hav-
ing a frequency of slightly less than

‘0.5Hz. When pin 1 of G5 is low its

output at pin 3 is high and the os-
cillator is inhibited. It commences to
run when, under alarm conditions,
pin 1 is taken high by the output of
G4. Pin 3 at once goes low for
about 1 second, high for another se-
cond, and so on, as the oscillator
runs. Pin 3 of G5 couples via in-
verter G7 to the emitter follower
relay driver, TR1, which causes the
relay coil RLA/1 to be energised
when the pin 3 output is low. The
transistor and relay coil draw no
current from the 9 volt supply when
G5 output is high and G7 output is
low. The fourth gate in IC2 is not us-
ed, and its input pins are connected
to the negative rail.

Modern electric bells, particularly
those of the domestic variety, draw
relatively large currents and develop
high reverse voltages, and it is
desirable to keep the bell circuit
completely divorced from the elec-
tronics. It is for this reason that a
relay is employed to turn on the bell
when the alarm circuit is activated.
The bell has a separate battery
which connects to the bell via S1(b)

.and the make contacts, RLA1, of the

relay. The bell will, in any event,
almost certainly require a supply

.voltage that is lower than the 9

volts used for the CMOS circuitry.
The voltage of BY2 should be that
which is most suitable for the par-
ticular bell employed. It should be
noted, in passing, that a bell creates
a much louder noise than does any
simple electronic audio warning
device consuming the same battery
power.

On-off switching is provided by
the 2-pole switch S1(a) (b). S1(b) is
not entirely necessary, since the
relay contacts are normally open,
and could be omitted if desired.
Bypass capacitor C3 prevents bell
noise and pulses from the relay coil
appearing on the 9 volt CMOS
supply rails. 3

FURTHER POINTS

The alarm assembly may be
housed in a plastic case, bearing in
mind that the outer conductors of
SK1 and SK2 should be insulated
from each other. The coaxial sockets
and plugs may be TV aerial or phono
types. The relay recommended for
RLA is the "“Open Relay” with
410Q coil which is retailed by
Maplin Electronic Supplies. This has
a quick lightweight switching action
and requires a comparatively low
energising current.

The measured quiescent current
drawn from the 9 volt supply by the
prototype circuit was approximately
40uA, this rising to some 19mA
when the alarm was triggered and
the relay was energised. Average
alarm current is therefore about half
of 19mA. A PP9 battery would be
suitable and should offer a long life.

The only feature which cannot be
designed into the circuit with com-
plete certainty is the switch-on bias
imparted to the G3-G4 latch by C1.
The author has checked the circuit
with a number of CD4011 i.c.’s, and
in all cases C1 caused the latch,
after switch-on, to take up the state
where G4 output is low. There is,
nevertheless, a very slight possibility
that C1 will not exert sufficient con-
trol with all CD4011 i.c.'s, and it is
therefore advisable for the wiring to
IC1 to be taken to an i.c. holder. No
difficulties then arise if it is found
necessary to use an alternative
CD4011 in the IC1 position. A quad
NOR gate type CD4001 may also
be employed for IC1 (but not for
1C2).

A final point is that the alarm
system is intended for use only in
dry indoor conditions. It should not
be employed in excessively damp

environments or out of doors.
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FOLLOW THAT CAB!/

By D. Snaith

Fig. 1. A 3.5mm. jack socket and plug. The
socket is of “open” construction and has a
“break’ contact

e xR et v
. =m et iff
(a) (b)

Fig. 2(a). Circuit symbol for the jack socket
(b). The contacts may be identified by the
letters A, B and C

A
( i Ei ) ct i E ) B
(a) (b)

Fig. 3(a). The jack socket, as viewed from the
rear
{b). The tag letters, read in clockwise order,
spell out the word “CAB”
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Sorting out jack tags

Nearly all of us are familiar with 3.5mm. jack
sockets and plugs of the type shown in Fig. 1. The
socket interests us most for the moment. It is of
“open” construction (i.e. is not insulated) and it
has a “break’ contact which opens when the jack
plug is inserted. Normally this contact is used to
mute the speaker in a radio receiver when an
earphone plug is fitted in the socket.

CIRCUIT SYMBOL

The circuit symbol for the socket is shown in Fig.
2(a). When the jack plug is inserted its “tip” sec-
tion connects to the uppermost contact, causing it
to be raised and breaking the connection it has with
the “break” contact below it. The “sleeve’ section
of the plug makes contact with the right-hand part
of the socket symbol which, with the “open” type,
is common with the mounting bush and nut.

The socket symbol is easy to picture mentally,
and we can identify its three connection points by
the letters A, B and C, as in Fig. 2(b).

When we examine the jack socket physically we
find that it doesn’t quite match up with the circuit
symbol and, also, that visually tracing the contacts
to which its three tags connnect can be a little dif-
ficult. If we hold the socket with its rear towards us,
the tag layout appears as in Fig. 3(a). We can over-
come all tag redognition problems by simply
appending the letters C, A and B to the tags in
clockwise order. These fortuitously spell out the
word “CAB” and they correspond with the similar
letters of the symbol of Fig. 2(b). |

So, next time you have to wire up one of these lit-
tle sockets, bear in mind the symbol of Fig. 2(b),
look at the socket tags, then just “follow the CAB”
when you make your connections to it. &
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“OCEAN STAR 240" VHF

For the yachtsman who wishes to telephone his
home or office or to other ships and coast stations
throughout the UK and Continental waters, a new
compact radiotelephone is being marketed by
Frank Cody Electronics Limited, utilising up-to-
date technology. This set can operate on any 24
switch selected channels in the International

MARINE RADIOTELEPHONE

Maritime VHF service. It is delivered factory ad-
justed to operate on 24 of the most commonly used
VHF channels; including Public Correspondence,
Coast Guard and Marina Channels. Should it be
necessary to alter this selection, it is a simple
matter of readjustment in this synthesised radio.
No replacement of expensive crystals is neccesary.

The “Ocean Star 240’ transmits at the full legal
limit of 25 watts, and its circuitry enables it to
maintain this power when the supply battery has
run down to 10 volts (important in sailing craft). It
has a built-in loud hailer and intercom facility, and
at £225.00 is supplied complete with power lead,
press-to-talk fist microphone and universal moun-
ting bracket.

The standard model is small, 70 x 203 x 260 mm,
and weighs only 3kgs. The materials and com-
ponents used are of the highest quality for the
marine environment, gaskets and seals resist the
entry of moisture,

Further technical data is available from Frank
Cody Electronics Limited, Star House, 44 Gresham
Road, Staines, Middlesex TW18 2AN.

WARC 79

The World Administrative Radio Conference —
WARC 79 — is being held in Geneva from
September 24th to November 30th.

As this year’s President of the Radio Society of
Great Britain, Mr. John Bazley, G3HCT, said in
his installation speech in January:~ “This year, in
the latter part of September, we shall see the open-
ing of the World Administrative Conference in
Geneva — WARC 79 — where, to quote Mr. Butler,
the Deputy Secretary General of the ITU, ‘WARC
79 will come forward with a new treaty
which will govern the planning and opera-
tion of radio communication services well
beyond the year 2000°’. Negotiations have been
taking place for several years between our Society
and the Home Office in preparation for this con-
ference, and I would like to record our appreciation
of the sympathetic attitude taken by officials of the
Home Office during these discussions.”

A Special Preparatory Meeting was held
between 23rd October and the 17th November,
1978, in Geneva, in response to a resolution of the
ITU Administrative Council which invited the
International Radio Consultative Committee
(CCIR) to carry out the necessary studies to ensure
timely provision of the technical information likel
to be needed as a basis for the work of the WARC}T
During the two years prior to this Special
Preparatory Meeting, a great'deal of earlier work
had been carried out by CCIR Study Groups. Some
350 documents were sent to the 720 delegates who
were to participate in the meeting. These
documents covered such diverse sugj_ects as
Classification of Radio Emissions, Terrestrial ser-
vices up to 40 GHz, Space services, Monitoring of
the Radio Spectrum, Services above 40 GHz,
Propagation and so on.
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Of particular interest to radio amateurs is, of
course, the question of what effect WARC 79 will
have on future allocations within the radio spec-
trum for radio amateur activities. The UK has
proposed three new bands for amateur radio use,
viz., 10.1 to 10.2 MHz; 18.568 to 18.768 MHz and
24.0 to 24.3 MHz and four new microwave bands,
viz. 40.5 to 41.0 GHz; 49.5 to 50.0 GHz; 71.0 to 76.0
GHz and 160 to 165 GHz.

It should be mentioned of course, that many
other of the proposals being put forward at WARC
79, whilst primarily of interest to the professional
administrators and radio engineers, will also have
their repercussions on the radio amateur scene,

articularly the SWL’s. Numerous proposals are
eing put up for instance, for the reallocation of
SW broadcast stations.

There is a great deal of technical rearrangement
proposed, to take account of the recent advances in
radio, Space, TV and VHF and UHF broadcasting
techniques, and to try and make provision for
future technical developments. At the same time
there is a need to preserve frequencies which are
currently being used by millions of users of radio
receivers throughout the world.

From a recent radio-teletype broadcast, the

‘RTTY News Bulletin (put out by the British
- Amateur Radio Teleprinter Group on Sunday mor-

nings at 1200 hours local time, on 3590 KHz), we
learn that the cost will be approximately £3,000,000,
exclusive of delegates’ expenses for hotels and food.

With the ever increasing demand for space in the
radio spectrum, we shall ﬁave to wait and see just
what finally comes out of the deliberations.

We wish Noel Eaton, VE3CJ and his IARU team
every success in their negotiations.
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COMMENT

NEW SCOPEX OSCILLOSCOPE

UK oscilloscope manufacturers Scopex
Instruments Limited announce the introduction of
their latest instrument the 4D10B Dual Trace
Oscilloscope featuring full XY operation and Z
modulation.

The 4D10B, succeeding the earlier 4D10A range,
retains the high accuracy (+3%) and the DC-
10MHz bandwidth of its predecessor but now also
features enhanced specifications made possible by
the incorporation of the latest CMOS Integrated
Circuit technology into its design.

In the XY mode Channel ‘A’ is switched into the
horizontal deflection system giving fully matched
sensitivities for both X and Y axes over the entire
10mV to 50V/cm range. When used in the conven-
tional YT mode, the vertical amplifiers are com-
plemented by a fully triggered 16 range timebase of
1us to 100ms/cm.

The easy to use single trigger control, pioneered
by Scopex in the low cost market, is retained
together with all the other ‘“‘easy to use” facilities
for which the Company’s oscilloscopes are noted.

The XY mode for example is easily selected on just
one position of the timebase switch.

Priced at around £188 (excluding VAT) the
4D10B is less than 5% up on the March 1978 price
of the superseded instrument, a fact made possi-
ble by virtue of the high volume of production now
being carried on at Scopex.

GROUP ONE

A number of our readers are professionally con-
nected with electronics usually either in industry,
the teaching profession or in the retailing of com-
ponents.

Some years ago we gave news of the formation of
the organisation, Group One, which by giving a ser-
vice to retailers of electronics components enabled
them, in turn, to aid the hobbyist — we are glad to
report that the group has flourished.

Its services are divided into three areas: exchange
of information; disposal of surplus stocks; sharing
in the benefit of bulk buying at special prices.

Any component retailer readers of this journal
who wish to learn more about the organisation
should write to its founder, Mr. Alan Sproxton of
Home Radio Ltd., 234-240 London Road,
Mitcham, Surrey CR4 3HD. There is an entrance
fee of £3 and the annual subscription is £5 all of
which seems to add up to a very good “buy”.

ICS 75th ANNIVERSARY

In the coming winter months many thousands of people will

——

N .

settle down to studying. Their motivations and goals will be very
varied — many will be studying for a specific examination to
further their career, others to improve their job capability,
some just to increase their general knowledge.

Many will study with ICS (International Correspondence
Schools) including those wanting to make a career in radio and
electronics for whom ICS provide a number of courses.

To mark their 75th Anniversary in the UK, ICS are initiating:
-a new ‘Student of the Year’ award.

Thousands have benefitted from the various courses that ICS
have provided over all these years and we congratulate them on
deservedly reaching this milestone and we look forward to con-
gratulating them on their centenary in 25 years time.

AMATEUR RADIO NOVICE LICENCE

Responding to the considerable interest shown in the suggested
amateur radio CW only novice licence the Telecommunications
Liaison Committee of tie Radio Society of Great Britain have set
up a sub committee to investigate the matter and then make an
approach to the Home Office. Owing to the great pressure on the
Committee caused by preparation for the forthcoming WARC
1979 meetings, mentioned on previous page, action is unlikely
before early in 1980.
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“Pity about that — he’s designed an
electronic mouse trap and now we can’t
find anyone plagued by electronic micel™




PEAK

MILLIVOLT

ASSESSOR

By A. P. Roberts

A. F. signal tracer with built-in
amplitude assessment.

This unit is basically a signal tracer but,
unlike the normal type of tracer, it incor-
porates circuitry which enables the operator
to assess the amplitude of the input signal,
The circuit uses a technique which is il-
lustrated in simplified form in Fig. 1. The in-
put signal is coupled to an amplifier which
has eight switched voltage gains, these be-
ing selected by switching in eight close
tolerance negative feedback. resistors. An
amplified output is then available for an
earphone or headphones

The amplifier output is also applied to a preci-
sion voltage detector i.c. which causes an l.e.d. to
light up when it is fed with a positive input voltage
in excess of 1.15 volts. If the amplifier 1s switched
to have a voltage gain of 11.5 times then an input
signal having a peak amplitude of 100mV or more
will light up the l.e.d. The feedback resistors have
values which enable the circuit to indicate peak
millivolt values of 1, 2, 5, 10, 20, 50, 100 and 200.
By finding the lowest gain setting which gives a
positive indication from the l.e.d. it is thus possible
to obtain an approximate indication of the input
signal amplitude.

VOLTAGE DETECTOR

The voltage detector section takes advantage of
the 8211 i.c., which is primarily intended for use as
a low supply voltage indicator. In this application it
appears in a circuit of the basic type shown in Fig.
2, in which it causes a warning to be given, or
equipment to be switched off, when the supply
voltage falls below a certain critical threshold level.

The 8211 input is fed from the slider of a pre-set
potentiometer connected across the supply rails,
the potentiometer being set up to apply 1.15 volts
with respect to the negative rail when the supply
voltage is at its minimum acceptable level. When
the supply voltage is above the critical level the
8211 output at pin 4 is virtually floating. Should
the supply fall below the critical voltage a constant
current generator is turned on inside the i.c. which
allows a sink current limited to 7mA to be drawn
from the positive supply rail. This output current
could light up a warning l.e.d. connected between ‘
the output pin and the positive rail or it could
operate a switching circuit which cuts the power to
the circuits being supplied.

The operation of the 8211 may be improved by
taking advantage of the output at its hysteresis pin.

Feedback
resistors

-

Switched Voltage _
Inputo—.J gain 7 > 9 _.__,‘ =
amplifier detector —_
. LED.
indicator
dutput to earphone
Fig. 1. Basic line-up of the peak millivolt

assessor. The gain of the amplifier is
successively decreased until a switch position
is found at which the l.e.d. extinguishes !

R Hysteresis
output

v+

S 3 B2l 4f——o0 Output
T VR Input

Fig. 2. The 8211 voltage detector is primarily

intended for giving warning of low supply

voltages; in which application it is connected as
shown here

==
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When the 8211 input is above the 1.15 volt
reference level the voltage on the hysteresis pin is
close to that on the positive rail whilst, when the
8211 input is below 1.15 volts the hysteresis output
is low and approaches the negative rail voltage.
With Rl in circuit VR is adjusted, at the critical
supply voltage, so that the input to the 8211 is at

1.15 volts with the hysteresis output high. As soon
as the input voltage falls even fractionally below
1.15 volts the hysteresis output starts to go
negative, causing the input voltage to go further
negative. There is a regenerative action which
raYidly results in the input to the 8211 falling well
below 1.15 volts, with the hysteresis output fully in
the low state. The supply voltage will then have to
rise significantly above its minimum acceptable
level if the 8211 is to be returned to its previous

* * *

The complated millivolt

assessor is housed in a

small plastic case fitted with
four rubber feet

* * *

state, in which its output is ﬂoatinf and the
hysteresis output is high. The supply voltage range
over which the hysteresis effect takes place is-
governed by the values chosen for R1 and the
potentiometer.

- The advantage of the hysteresis circuit is that it
causes the 8211 output to be triggered rapidly to
the current sink mode at the threshold voltage
level, and it also ﬁrevents unstable operation if the
su{)ply is just hovering around the minimum
voltage level.

CIRCUIT DIAGRAM

The full circuit of the peak millivolt assessor is
given in Fig. 3. The amplifier employs the two tran-
sistors, TR1 and TR2, in a conventional direct

Si Ria
s A A AT
Yyvy
On-Off
< =R
=R Eas]
— e
c 2 ¥ AN = R 7
—||-—4 > ;: !
TR| Ra T @
BCIO9C | TRz e 2 8
s - 7
= BCIOSC e 5
L é —0 3 4
LoV SC | = s21 Ce
ke d 5 T
ql
= A
L =Ris t![ Dy
C3 1 ¢lTiL209
2Ry J Q)SK2
SKj EERIB Phone
(f 'n ]
ﬁ
4 b A
]
&
c C
BCIO9C TIL209
Lead-outs Lead-outs

Fig. 3. The full circuit of the peak millivolt assessor. The switched feedback resistors are R4 to
R711 inclusive. The numbers at the positions of S2 indicate the corresponding threshold levels
in millivolts
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COMPONENTS -

Resistors

(All 1 watt)
R1 4.7k o 59
R2 100 & 2%
R3 1.5M @ 10%
R4 470 o 2%
R5 1.1k 9 2%
R6 2.2k & 2%
R7 5.6k o 2%
R8 12k o 2%
R9 22k o 29
R10 56k o 2%
R11 120k o 2%
R12 1k a0 5%
R13 1k 0 5%
R14 390 0 5%
R15 680 a 5%
R16 100k © 5%
R17 1.2k o 5%

Semiconductors
IC1 8211
TR1 BC109C
TR2 BC109C
D1 TIL209, with panel-mounting bush

Sockets

SK1 3.5mm. jack socket
SK2 3.5mm jack socket

Capacitors
Cl 100uF electrolytic, 10 V. Wkg.
C2 39pF ceramic plate
C3 0.047uF type C280
C4 100uF electrolytic, 10 V. Wkeg.
C5 10uF electrolytic, 10 V. Wkg.
C6 2.2uF electrolytic, 10 V. W g
C7 0.22uF type C280
C8 100uF electrolytic, 10 V. Wkeg.

Switches

S1 s.p.s.t. subminiature toggle
S2 1-pole 8-way rotary (see text)

Miscellaneous

Plastic case (see text)
Control knob
Veroboard, 0.1in. matrix
9-volt battery type PP3
Battery connector

4 rubber cabinet feet
3.5mm. jack plug
Screenecf wire

Test prod

Crocodile clip

Nuts, bolts, wire, etc.

coupled arrangement, the overall voltage gain of
which is controlled by the amount of negative feed-
back applied between TR2 collector and TR1
emitter. The eiﬁht switched feedback resistors, R4
to R11, give eight levels of voltage gain. This gain is
equal to (RA + RB) divided by RA, where RA is
the 100 o emitter resistor for TR1 and RB is the

resistor selected by the range switch, S2. With R4
selected, the gain is 5.7 times and it rises to 1,201
times when R11 is switched in. The resistor values
are in the E24 series of preferred values and in

most cases they do not cause the input voltages in-
dicated at the switch positions to be amplified to
precisely 1.15 volts. However, the voltage gains
provided are very close to the exact values re-
quired, and it is recommended that all the resistors
in the feedback circuit, including the 100 o emitter
resistor for TR1 should have a tolerance on value of
2% _or better. Capacitor C4 provides d.c. blocking
and ensures that the d.c. conditions in the circuit
are not altered by the selection of different feed-
back resistors.
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It is desirable for a test instrument of this nature
to have a h(iigh input impedance so that it places
minimal loading on the circuits being checked. The
input impedance is acutally quite high, varying
from about 100k ¢ on the 1mV range to about
1M o on the 200mV range. The output of the
amplifier is coupled via C6 to the phone socket
SK2, allowing the a.f. signal which is being handled
to be monitored. The output at SK2 is suitable for a
crystal earphone, a high impedance (5k @)
magnetic earphone or high impedance (2k ¢ + 2k
Q) magnetic headphones. A low impedance
earphone or headphones must not be used as it
would load the amplifier output too heavily and
would prevent the required voltage gain being
achieved.

The output signal is also %%]lglied, by way of C7,
to the 8211 input at pin 3. s input is biased to
the negative supply rail by R16. For input signals
below 1.15 volts the 8211 output at pin 4 is low and
causes the l.e.d., D1, to be extinguished. When the
input signal exceeds 1.15 volts the output becomes
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floating and allows D1 to be lit by the current flow-
ing through R17. Without the hysteresis introduced
by R16 the l.e.d. would be alifht only during the
period when the input voltage exceeds the
threshold level; with R16 in circuit the l.e.d. is
alight for a slightly longer period. This is of advan-
tage, since it increases the brightness of the l.e.d.
indication.

Supply de‘couplin%1 is provided bK C1, R14 and
C8, with S1 being the on-off switch. The current
consumption from the 9 volt battery is ap-
proximately 10mA.

Capacitor C6 is specified as having a working
voltage of 10 volts, but it will be perfectly satisfac-
tory to employ a component having a much higher
‘working voltage, such as 63 volts. Capacitor C5
may similarly have a higher working voltage than
10 volts if difficulty is experienced in obtaining this
component in 10 volts working. Switch S2 is a
miniature 1-pole 12-way rotary switch with ad-
justable end stop set for 8-way working.

The front panel controls, with letter and number legends taken from
“Panel- Signs** Set No. 4
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CONSTRUCTION

The project is housed in a white plastic box hav-
ing nominal dimensions of 114 by 76 by 38mm.
This is a case type PB1, obtainable from Maplin
Electronics Suppi)ies. The case is also available in
black if the constructor prefers this colour. What
would normally be the removable back or lid of the
case becomes the base panel, and it is fitted with
four small rubber cabinet feet. One of the 114 by
38mm. sides of the case is used as the front panel
and the front panel components are mounted on
this, employing the general layout illustrated in the
photographs. Looking at the panel from the front,

4|
O R

.I‘

v
x

N

SK2 is to the left, with S2 next to it. The l.e.d. is
next, followed by S1, with SK1 at the right. SK1
and SK2 are both 3.5mm. jack sockets.

Most of the other components are assembled on a
Veroboard panel of .0.1in. matrix having 29 holes
by 15 copper strips. This panel has to be cut out
from a larger panel by means of a small hacksaw.
The two mounting holes, which are clearance size
for 6BA or M3, are next drilled out after which the
seven breaks in the copper strips are made using a
Vero spot face cutter or a small twist drill held in
the hand. The components and the two link wires
are then soldered in place. The connections re-
quired are shown in Fig. 4, which so gives details

Battery clip
- +
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’ |
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G ° o o o
F € . o o o
TR, b
E o ° o
D ° Cca o © Ry ©
C o Ri3 o o o
e

o o o
B Rs °
A J~—a\ o o o o o

A ¢ O ¢ O 0 ¢ 0O e 0O O e O O O O O O ® O O O O O ® O o o e e
B ® o o
C .o * ° ° )
[») ° ° ° ° (oYe o]
E * o . . S ((C) . . e o o (o)e o
F o e o o ° (oY * ° {o)e o |
G [ e o . {o] e [o]e e
H o [ ° ® ® [ o
1 o ° e o
J o [ ° o
K ) ® * ® °
L 0 * ° ® ° o
A . = > :/(I)cl):nting
Mounting hole — —N ——o—— = j:L L-t‘ ,/o-—
[¢) 0O 0 0 0 o 0 o o o © 0 0 0 0 0 0 0 © 0 0 o O o o : c o0 o

Fig. 4. Component and copper sides of the Veroboard panel. Also shown are the conneactions to
the front panel components
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of the wiring to the front panel components. Flexi-
ble insulated wires about 4in. long are used
between the board and the components on the front
ganel, and these wires, as well as those to the

attery connector, must all be soldered in place
before the board is finally mounted.

R4 to R11 are soldered directly to the ap-
propriate tags of S2, and the switch should be
mounted so that these tags are near the upper part
of the case. This provides greater clearance from
the component board. For the same reason, the
resistor leads should be kept short. The soldering of
the resistors should be carried out quickly, as there
is a possibility that excessive heat could cause
shifts in resistance values. The board is fitted to the
base of the case with the mounting holes towards
the front and, again for clearance, should be
gosxtio_ned as near to the rear as possible. The

oard is secured by two short 6BA or M3 bolts with
nuts, spacing washers being passed over the bolts
between the underside of the board and the inside
surface of the base of the case. Without these
washers the board would be strained and could
crack when the bolts are tightened up.

There is sufficient space to accommodate the
battery to the rear of SK1 and SK2. It will be held
quite firmly in place when the base is fitted, and it
is not necessary to make a mounting bracket.

USING THE CIRCUIT

The millivolt assessor requires no adjustment or
calibration of any kind, and is ready for use as soon
as it has been completed. A screened test lead is
necessary to reduce stray pick-up. One end is con-
nected to a jack plug which fits into SK1, and the
other end is terminated in a test prod with the
braiding connected to a short flexibYe lead ending
in a crocodile clip. Normally, the clip is connected
to the chassis of the equipment beinﬁ checked, the
test prod being agplied to the a.f. check points in
the equipment. The equipment must, of course, be
given an input signal of some sort so that it may be
traced through.

When an a.f. signal is present at any point it will
be reproduced in the earphone or headphones
glugged into SK2. The amplitude of the signal may

e estimated by rotating the spindle of 82

clockwise and noting the highest setting at which
the l.e.d. remains alight. The control knob for S2
should be either a pointer type or a round type hav-
ing a dot or radial line to indicate its position, and
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the front panel should be marked with numbers to
indicate tie millivolt levels corresponding to each
switch setting. The author employed numbers cut
out from ‘“Panel-Signs”’ Set No. 4, and these offer a
neat and pleasing appearance. The legends at SK2,
S1 and SK1 were taken from the same ‘“‘Panel-
Signs” set. (“Panel-Signs” can be obtained from
the publishers of this journal.)

Tge usual signal tracing technique is to start
checking at the input of the equipment under test
and then proceed through its subsequent stages. If
the signal is absent, or has a low amplitude at any
point, this indicates a fault in the stage being
checked or in the circuitry immediately preceding
it. The assessor may also be used to check the func-
tioning of bypass and decoupling capacitors. The
test prod is applied to the non-earthy terminal of
the capacitor, and no significant signal should be
obtained if the capacitor is functional.

R. F. PROBE

A very useful item of ancillary equipment when
checking a.m. superhet radio receivers is an r.f.
robe, which in many cases will enable the signal to
ge detected in the i.f. stages and, if there is an ade-
quate signal strength, even in the r.f. and mixer
stages as well. The circuit diagram of the r.f. probe
used with the prototype is shown in Fig. 5, and is
quite conventional in design.

< Screened
O-OlyF 10kn lead
A A e T e = T ||
A e e P
Probe L——'_—— Sleeve
tip Jack
'S = |
OAS0 4 = 100kn o

Test o
clip

Fig. 5. Circuit of an optional r.f. probe. The two
resistors are } watt 5% and the capacitor is
plastic foil. A flexible Ilead terminated in a
crocodile clip connects to the “test clip” point
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The author’s r.f. probe was assembled in a
35mm. plastic film can, as illustrated in Fig. 6. The
probe is simpﬁr a 6BA or M3 bolt about 14in. or
more long. A flexible lead from the screened lead
braiding is terminated in a crocodile clip which is

ggr;nected to the chassis of the equipment under
st.

It should be noted that the probe detects the
modulated r.f. signal to which it connects, allowing
the detected a.f. signal to be heard in the monitor-
ing earphone or headphones, with S2 and the l.e.d.
giving indications of the amplitude of the detected
signal. If a high amplitude locally generated r.f.
signal is present, as could occur at points to which

Solder tag
1

M3 or 6BA screw | Screened lead

o §

—_—
To jack plug

To crocodile
clip

Washer and nut

the superhet oscillator connects, it is possible that
some of the r.f. could break through to the assessor
and result in misleadingly high millivolt readings.
The detected silgnal, if available at sufficient
strength, will still, nevertheless, be audible in the
earphone or headphones.

Signal tracing in a t.r.f. receiver using the r.f.

probe follows similar lines, and there is not then the
complication of high amplitude r.f. signals from a
local oscillator. High amplitude r.f. signals would,
however, be present if the receiver has -a
regenerative detector which was adjusted beyond
the oscillation point or if it was unstable. E

The publishers of this magazine have gwen to the
Director General of Fair Trading an undertaking to
refund money sent by readers in response to mail
order advertisements placed in this magazine by mail
order traders who fail to supply goods or refund
money and who have become té)e subject of liquida-
tion or bankruptcy proceedings. These refunds are
made voluntarily and are subject to proof that pay-
ment was made to the advertiser for goods ordered
through an advertisement in this magazine. The
arrangement does not apply to any failure to supply
goods advertised in a catalogue or direct mail solicita-
tion.

Mail Order Protection Scheme

If a mail order trader fails, readers are advised to
lodge a claim with the Advertisement Manager of this
magazine within 3 monthgs of the appearance of the
advertisement.

_ For the purpose of this scheme mail order adver-
tising is defined as:

“Direct response advertisements, display or
postal bargains where cash has to be sent in
advance of goods being delivered.”

Classified and catalogue mail order advertising are
excluded.

154

e
RADIO AND ELECTRONICS CONSTRUCTOR




RADIO:ELEGTRONIGS

CONSTRUCTOR

DIGITAL
TANTALISER

Match your timing skill
against this ingenious
electronic game

S.W. AERIAL An aerial tuning unit (or a.t.u.) is
TUNING UN IT one of the simplest accessories

for a short wave receiver and yet
it can provide quite significant

: and worth-while improvements
in performance.

It has two beneficial effects,
these being an increase in signal
strength and an attenuation of
spurious responses.

CMOS OSCILLATORS

| CMOS logic circuits frequently require low frequency

, oscillators or pulse generators, these being used for such
purposes as producing clock pulses or causing light-
emitting diodes to-attract attention by flashing on and off.
It then becomes desirable to use CMOS logic gates
themselves in the oscillator circuit.

] Amplifier Clipping Monitor Readers’ Hints
' Suggested Circuit In Your Workshop

IN OUR NEXT ISSUE
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FOR DX LISTENERS

By Frank A. Baldwin

CURRENT SCHEDULES

® WEST GERMANY

“Deutsche Welle — the Voice of Germany”,
Cologne, does not present ro§rammes in English
to Europe but they may be logged with English
programmes to Central and East Africa from 1715
to 1745 on 9735 and 11965 from the relay station
at Kigali, Rwana and on 156135 and 21600 from
Cologne. From 1745 to 1805 to the same area on
15135 and 17730 from Cologne. A broadcast to
West Africa in English is made from 1930 to 2000
on 11905, 15150 and on 17795. English
programmes to Asia may be heard from 1720 to
1750 on 9590, 11785 and 21620 from Cologne
and on 15405 and 17825 from the relay station at
Cyclops, Malta.

® EAST GERMANY

“Radio Berlin International — the Voice of the
German Democratic Republic”, Berlin, radiates
programmes in English to Europe as follows:- from
1800 to 1845 on 7260; from 1915 to 2000 on 6080,
6115 and on 7185; from 2045 to 2130 on 7185,
7300 and on 9730.

® TURKEY

“The Voice of Turkey”, Ankara, offers a
programme in English to South West Asia from
1200 to 1300 on 17775.

® CHINA

The P.L.A. Fujian Front Station operates an Ex-
ternal Service, mostly in Standard Chinese
directed to Taiwan and other offshore islands. For
‘China Chasers’, some of the Dx frequencies are
listed here — from 1530 to 2230 on 2490; from
1700 to 2144 on 3535; from 1400 to 2314 on 4330;
from 1000 to 1659 and from 2145 to 0500 on 5240
and from 1000 to 0500 on 5265.

“Radio Peking” has an External Service in
English to Europe from 2030 to 2130 and from 2130
to 2230 on 6860, 7470, 11500 and on 12450.

English programmes during the late afternoon
and early evening are transmitted as follows —
from 1600 to 1800 to East and South Africa on
6810, 8300, 9860 and on 15315 consisting of a
one hour programme repeated; to South Asia from
1800 to 1900 on 12450 and to North and West
Africa from 1930 to 2130 on 7620, 9880, 11455,
11695 and on 15095. '

® IRAQ
“Radio Baghdad” has an External Service in
156

which a programme in English is broadcast to
Europe from 2130 to 2230 on 9745.

The Domestic Service in Arabic operates on
several frequencies during the period 0228 to 2315.
Try from 1900 to 2315 on 7170, 7245 and on
11925.

® JORDAN
An English Service from Amman is on the air

“from 1500 through to 1730 sign-off on 9560. The

Domestic Service in Arabic is scheduled from 0330
through to 2330 on several short wave channels.
Try from 0930 to 1230 on 9530 or 11920 or from
1900 to 2330 on 7155 or 9530.

AROUND THE DIAL

In which are presented some of the loggir}gs
made recently which some readers may find of in-
terest.

® QATAR ~

Doha on 9570 at 2047, OM in Arabic followed
by Koran reading. Identification in Arabic,
Nsa:tional Anthem and close at 2105.

® SEYCHELLES

FEBA Mahe on 15325 at 1550, OM with a
religious programme in English, identification at
1600.

® GRENADA
Radio Free Grenada (announced) on 15045 at

2155, record requests, announcements in English,
identification at 2200.

® ISRAEL

Jerusalem on 11655 at 2004, YL with a news-
cast in the English programme to Europe, the Mid-
dle East, North Xmerica and South and West
2Af§ica’ scheduled on this channel from 2000 to
030.

® BULGARIA

Sofia on 11720 at 1946, YL with the English
programme directed to the UK, scheduled from
1930 to 2000.

@ ROMANIA

Bucharest on 11940 at 1950, OM with the
English programme for Europe, scheduled from
1930 to 2030.
® ALBANIA

Tirana on 7075 at 1942, YL with a newsecast in
the English programme for Africa, scheduled from
1930 to 2000. Also logged in parallel on 9500.
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o WEST GERMANY
Cologne on 11905 at 1935, OM with a newscast.

in the English programme for West Africa, -

scheduled from 1930 to 2000.

® SOUTH KOREA .
Seoul on 7550 at 2000, OM with identification

and a newscast in the English programme for

g](;gope and Africa, scheduled here from 2000 to
0.

® GREECE

Athens on 9530 at 1935, OM with the European
Service (in Greek, English, French and German
respectively) scheduled from 1900 to 1950.

e CUBA

Radio Havana (Moscow Relay) on 17710 at
1813, OM with the Spanish programme to the Mid-
dle East and Europe, scheduled from 1800 tc 2000.

e CHINA ,

Radio Peking on 11575 at 1805, YL with the
Standard Chinese programme for Europe, North
Africa and West Asia, scheduled from 1730 to 1830.

Radio Peking on 11515 at 1815, OM with the
Persian programme for Iran and. Afghanistan,
scheduled from 1800 to 1830.

CPBS Peking on a measured 6493 at 2020,
Chinese classical music in the Domestic Service 1st
Programme, scheduled on this channel from 2000
to 2300.

CPBS Peking on 11610 at 2008, OM with the
Domestic Service 1st Programme, scheduled here
from 2000 to 0200.

® U.S.S.R.

Radio Moscow on 11715 at 1850, YL with the
Turkish programme for Turkey (where else!),
scheduled from 1830 to 1900.

Radio Moscow on 11780 at 1846, OM with an-
nouncements in Russian in the 5th Programme — a
relay of the Moscow 2nd Programme ‘Mayak’,
scheduled here from 1830 to 1900. Also logged in
parallel in 11790.

Radio Moscow on 11850 at 1856, musical items
in the French programme for Europe, scheduled
from 1830 to 1900, also logged in parallel on
11880, 11890 and on 12020. ‘

Radio Moscow on 11745 at 1850, OM with the
Hau;a programme to Africa, scheduled from 1830
to 1900.

e COLOMBIA

La Voz del Norte, Cucuta, on 4875 at 0431, OM
with pop love song after identification and an-
nouncements. The schedule is from 1000 to 0500
and the power is 5kW.

® ECUADOR

Radio Zaracay, Santo Domingo, on 3390 at
0230, OM with station identification, an-
nouncements, local-style dance music. The
schedule is from 1000 to 0500 (closing time is
variable) and the power is 10kW,

Radio Iris, Esmeraldas, on a measured 3381.5
at 0225, OM with frequent announcements in
Spanish, some news items of local interest with
mentioned place-names, short musical interludes
— a real mixed bag! The schedule is from 1100 to
0300 (closing time is variable) and the power is
10kW.

Radio Quito on 4920 at 0236, OM with'a sports
commentary in Spanish, local place-names being
quoted. The schedule is from 1030 to 0500 and the
power is 10kW.
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® BRAZIL

Radio Nacional, Boa Vista, on 4835 at 0234, YL
with a love song in Portuguese. The schedule is
from 0900 to 0400 and the power is 10kW.

Radio Borborema, Campina Grande, on 5025 at
0245, OM with identification followed by a discus-
sion nin Portuguese. The schedule is from 0830 to
0500 (variable closing) and the power is 1kW. The
frequency of this one can vary to 5023 and it
sometimes identifies as “A Princesa do Sul”.

Radio Rural de Santarem on 4765 at 2248, OM
with a very excitable commentary on a ‘futebol’
match. The schedule is from 0800 to 0400 and the
power is 10kW.

Radio Sociedad, Fiera de Santana, on 4865 at
2250, local-style dance music, OM announcer in
Portuguese, identification at 2300.

Radio Aparecida on 5035 at 2325, OM and YL
with pop songs, announcements, commercials,
identification at 2330.

® VENEZUELA

Radio Barquisimeto, on 4990 at 0243, OM with a
talk about economics in Spanish. The schedule is
from 1000 to 0400 and the power is 15kW.

Radio Bolivar, Ciudad Bolivar, on 4770 at 0256,
OM announcer, local pops on records, identifica-
tion at 0300. The schedule is from 1000 to 0300 and
the power is 1kW. This one identifies frequently
during programmes.

Radio Universo, Barquisimeto, on 4880 at 2320,
OM. announcer, light music — palm court style!
Th}(: Vs‘xlchedule is from 1000 to 0400 and the power is
10kW.

Radio Juventud, Barquisimeto, on 4900 at
2350, OM announcer, local-style pops on records.
The schedule is from 1000 to 0400 and the power is
10kW. One of the easiest of the Venezuelans.

® SWAZILAND

TWR Mpangela on 5055 at 0250, light
orchestral music, identification in English at 0252.
The published schedule is from 0430 to 0615 and
from 1900 to 2030. The power is 30kW. Either an
extended schedule or, more likely, testing.

'

{
SEABH.

““Call yourself a Radio Amateur. We've been here
three months and you still haven't built one!”
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SINGLE-CHIP
MW RADlO By R. A. Penfold

LM389i.c. givesr.£f. gain, a.f. gain
and power output.
Ultra-simple medium wave t.r.f. design.

This radio is'easy to construct and uses
readily available components. It covers the
medium wave band and provides an output power
of some 100 to 200mW to its internal loudspeaker.
For the sake of simplicity a t.r.f. (tuned radio fre-
quency) circuit has been used instead of the more
complicated superhet design, with the result that
the set is very inexpensive. The results cannot be
ag good as are givem with a superhet, but the
receiver still has quite good sensitivity and selec-
tivity. Radios 1, 2 and 3, as well as Radio Luxem-
bourg and a few other stations, are all received
quite well at the author’s home in South-East
England. A further advantage of employing a t.r.f.
circuit, and one which will particularly commend
itself to the newcomer, is that no complicated align-
ment procedure is required. All that are needed
after construction has been completed are one or
two very simple adjustments.

| 18 -
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Supply +

== Substrate, ground
Bypass =g == Non-inv. input
Gain  mm— — E3
INV. iNput s pe— B3
C) — ]
B| c—

pmee  Gain

B = Co

Ey ey

LM389
Top view

Fig. 1. Pin connections for the LM389. The
“ground” pins connect to the negative supply
tail. In addition to a power amplifier the i.c. has
three separate n.p.n. transistors
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THE LM389 I.C.

The main design feature which gives the receiver
its special attributes is the use of a simple in-
tegrated circuit to provide both r.f. and a.f.
amplification as well as the output power to drive
the loudspeaker. There are several i.c.’s available
these days which could be used for the receiver
application, and the author has'chosen the LM389
since it offers a good performance at low costs. What
is of particular interest in this i.c. is that it not only
incorporates a power amplifier but also has three
separate high performance n.p.n. transistors which
are brought out to their own individual base,
emitter and collector pins. The LM 389 has the pin-
out arrangement shown. in Fig. 1, and it will be seen
that the provision of pins for the three separate
transistors results in its having the rather large
number of 18 pins.

The main part of the i.c. is a Class B audio
amplifier with an output power capability of up to
325mW r.m.s. into an 8 speaker, or progressively
less into higher speaker impedances. The total har-
monic distortion is typically only about 0.1% at
most output power levels. The amplifier has an in-
verting input at pin 5 and a non-inverting input at
pin 16, and these can either be ground referenced
or left floating. An internal negative feedback loop
causes the gain of the amplifier to be pre-set at ap-
proximately 26dB, although an external capacitor
and resistor can be added between pin 4 and the
negative supply rail to increase the voltage gain if
this is desired. Pin 3 may be coupled to the negative
rail via a bypass capacitor if it is required that hum
and ripple on the supply to the early stages of the
amplifier be reduced. Such a capacitor is not re-
quired if the i.c. is supplied by a battery instead of
a mains power supply.

The three separate transistors in the i.c. are
brought out to pins 6 to 11 inclusive and to pins 13,
14 and 15, as indicated in Fig. 1. These are n.p.n.
devices with typical current gains of 275 at collec-
tor currents of 1mA, and they can be employed in
r.f. circuits as well as in a.f. circuits since they
provide useful gain at frequencies extending into
the v.h.f. spectrum. In the receiver described here,
one of the transistors is employed as a regenerative
r.f. amplifier and another as a high gain audio pre-
amplifier. The third transistor is not needed, and
no connections are made to its pins.

RADIO AND ELECTRONICS CONSTRUCTOR
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RECEIVER CIRCUIT

The full circuit of the single-chip receiver is
shown in Fig. 2. In this diagram, TR1 and TR2 are
shown as separate transistors but they are, in fact,
part of IC1. The numbers alongside their symbols
are those of the corresponding 1.c. pins.

TR1 is in the r.f. amplifier section and is con-
nected in the common emitter mode with R1
providing base bias and R2 functioning as its
collector load. L1 is the tuned winding of the ferrite
aerial and has the tuning capacitor VC1 connected
across it. The low impedance winding, L2, couples
the received signals into the base of TR1 via d.c.
blocking capacitor C1.

Positive feedback, or regeneration, is provided
between the collector and base of TR1 by way of
capacitor CX. The result, when CX has the re-

uisite value, is an increase in gain and selectivity.

X needs to have an extremely low value and is
not, in practice, an actual capacitor. It consists, in-
stead, of two insulated wires positioned near each
other, and its value is altered by the simple process
of moving one or both of the wires. For positive
feedback it is necessary for the collector of TR1 to
be in phase with the upper end of L1, to which CX

NN N N N

-The single-chip receiver
employs only one integrated
circuit but it offers
loudspeaker reproduction of
stations in the medium
wave band

connects. Since TR1 collector is out of phase with
its base, a second phase inversion is provided by
connecting L2 in the manner shown in the diagram.

The collector of TR1 couples via C2 to the
diode D1. Despite the apparent lack of a d.c.
return to its anode this diode functions in practice
as an a.m. detector, with R3 as its load and C4 as
an r.f. bypass capacitor. The detected audio signal
is fed via C5 to the base of TR2, which has R4 as its
base bias current feed resistor and R6 as its collec-
tor load. TR2 raises the a.f. signal level to a few
hundred millivolts r.m.s., which is more than ade-
quate to feed the main amplifier and output section
of the LM389. ;

The signal at TR2 collector is passed via C6 to
volume control VR1, the slider of which couples to
the main amplifier inverting input by way of R7.
This resistor and C7 form a low pass filter, and
they prevent any remanent r.f. breaking through
into the main amplifier of the i.c. where it could
cause a high level of overall instability. The non-
inverting inﬁut of the main amplifier is connected
directly to the negative supply rail to ensure that it
does not receive any stray pick-up of signal.
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Fig. 2. The circuit of the single-chip medium wave receiver. The two transistors are part of IC1,
but are shown separately to enable the circuit to be followed more easily. The “capacitor” CX
consists of two insulated leads positioned close to each other
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COMPONENTS
Resistors

(All fixed valuestwatt 5% unless otherwise stated)

R1 1.2Mal10%

R2 3.9k 0

R3 100k

R4 1.8M10%

R5 390 o

R6 4.7k

R7 6.8k o

VR1 5k apotentiometer, log, with switch S1
Capacitors

C1 0.047eF type C280

C2 0.047#F type C280

C3 100¢F electrolytic, 10V. Wkg. -

C4 0.01~F type C280

C5 1#F electrolytic, 10 V. Wkg. (see Text)

C6 11F electrolytic, 10 V. Wkg. (see text)

C7 6,8001‘pF ceramic plate or &olystyrene

C8 2201F electrolytic, 10 V. Wkg. .

C9 220¢F electrlytic, 10 V. Wkg.

VC1 208pFvariable, Jackson type “0” (see text)
Inductors .

L1/1.2 medium wave ferrite aerial type MW5FR

) . ) ‘(Denco)
The output of the LM389 main amplifier drives | Semiconductors

the speaker by way of d.c. blocking capacitor C9. D1 0A91
The speaker is a miniature type and can have any IC1 LM389
impedance betwele‘n 400 an(li S?Q.IThe 0}1.1tpu2t O%ow‘% Stk
with a 400 speaker is a little less than m e

rm.s., and is just under 100mW with an 800 MLSlllmlnlature speaker, 400to 80R
speaker. The use of speakers having an impedance isceiianeous

lower than 400 is not recommended with this cir- Plastic case (see text) i !
: C(:l“i,t. The author employed a 64Q miniature Plain s.r.b.p. perforated board, 0.1lin. matrix,
" speaker. 3.75 x 2.5in.

On-off switching is provided by S1, which is 9-volt battery PP3
ganged with volume control VR1. Although the cir- Battery connector
cuit has very high gain, more than adequate sugFIy 2 control knobs
decoupling is provided by C3, R5 and C8. The 2 cable clips (see text)
quiescent current consumption from the PP3 9 volt Speaker fabric
battery is only about 8mA, but this increases to Wire, nuts, bolts, etc.
some 30mA at high volume levels.
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Close-up showing how the “capacitor” CX appears in the prototype
receiver. The two insulated wires are maintained at the required spacing by
the insulating tape which covers their ends

COMPONENTS

Capacitors C5 and C6 are specified in the Com-
ponents List as being 1#F electrolytic with a work-
ing voltage of 10 volts. It will almost certainly be
found that 1¢F electrolytic capacitors with a work-
ing voltage as low as this are difficult to obtain, and
it is perfectly in order to use capacitors having a
much higher working voltage, such as 63 volts.

VCl1 is listed as a Jackson Tyge “0” single gang
208pF component and this can be obtained from a
few sui)pliers. However, a much more readily
available component is a Jackson Type “00” 2-
gang capacitor having a 208pF front section and a
176pF rear section, and this may be employed with
connection made to the fixed vanes of the front sec-
tion only. Such a capacitor is employed in the
author’s receiver. The 2-gang component is nor-
mally supplied with integral trimmers. Should this
be the case the trimmer for the 208pF front section
may simply be fully unscrewed to provide
minimum capacitance, and then ignored.

The ferrite rod aerial is a Denco type MW5FR,
and this can be obtained direct from the manufac-
turer, Denco (Clacton) Ltd., 357 Old Road, Clac-
ton-on-Sea, Essex, CO15 SRH. The ferrite aerial is
secured to the component board by two plastic
clips. These are §in. “P” type cable clips (9.5 to
12mm.) and are available from Maplin Electronic
Supplies.

The case for the receiver should be a plastic type,
without metal front or rear panels, which is large
enough to take the component board and the other
parts. A case having approximate dimensions of
150 by 80 by 50mm with a lid secured by screws at
the corners is ideal, but any other plastic case of
around this size or slightly larger may also be used.
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CONSTRUCTION

Radio receivers, and particularly t.r.f.
types, can be rather critical with regard to
component layout, and it is strongly
recommended that the receiver be built in
the same general manner and with the same
layout as the prototype. The accompanying
photographs of the receiver clearly show the
manner in which the author’s receiver is
assembled.

What would otherwise be considered the base of
the case forms the front panel of the receiver, and
the speaker is mounted to the left of this panel as
seen from the front. It quires a rectangular cut-out
which can be made wi?h a fretsaw or a miniature
round file. A piece of speaker “‘fret” or cloth is
glued in place behind the panel, and the speaker is
then, in turn, glued to this. A good quality adhesive
such as Bostik 1 or an epoxy type, should be used.
Care must be taken to ensure that none of the
adhesive gets on to the moving diaphragm of the
speaker.

The tuning capacitor is situated towards the top

of the front panel on the right hand side, with suf-

ficient space below it to allow VR1/Sl to be
mounted. The capacitor has three 4BA tapped
holes in its front plate through which 4BA golts
may be passed for mounting purposes. The
positions of these holes relative to the central hole
for the spindle can be marked out on the front pan-
el in the following manner. Cut out a 4in. diameter
hole in a piece of paper and then pass the paper over
the spindle of the capacitor. Mark out the positions
of the three tapped holes on the paper with a pencil,
and then use the piece of paper as a form of
template to mark out the corresponding 4BA clear
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Front panel layout is very simple. To the left is

the speaker aperture. On the right the tuning

capacitor is above the combined volume con-
trol and on-off switch

LifLs

holes ori the receiver front panel. Drill out these
holes and also, of course, a central hole slightly
larger than in. for the capacitor spindle. The 4BA
mounting bolts must be short in length because
their ends must not pass more than fractionally in-
side the front plate of the capacitor as they would
then damage the capacitor fixed or moving vanes.
Also, spacing washers, which could in practice be
2BA nuts, should be passed over the mounting bolts
between the rear of the case front panel and the
front plate of the capacitor. The mounting
procedure in the plastic case is somewhat fiddling
and a much easier approach, which is admittedly
not so mechanically “respectable”, is to simply
make a hole slightly in excess of }in. in diameter
through which the spindle and bush surround can
pass. The front plate of the capacitor can then be
glued to the inside surface of the front panel using a
good quality adhesive.

VR1/S1 is mounted below VC1, and merely re-
quires a standard hole of in. diameter.

.\
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Ferrite aerial

[+]
[~}

<]

o © 0 © o o

3 o
°
o
o o
o o

o ©0 o0 o
o © o0 o

[+]

[+
—

[+]

[+

[+]

[+]
[+]
[+]
[+]

[+]
[+]

Mounting hole
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Fig. 3. Apart from the battery and the components on the front panel of the case. all the
parts are assembled on a perforated s.r.b.p. board of 0.1in. matrix. Interconnections below the
board are shown in broken line.
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CIRCUIT BOARD

The remaining small components are assembled
on a plain (i.e. without copper strips) perforated
board of 0.lin. matrix which measures 3.75 by
2.5in. This is a standard size in which the board is
readily available, and there is no need to cut it
down from a larger size. Details of the component
layout and wiring are given in Fig. 3.

The two mounting holes are first drilled out, and
these can be clearance size for 6BA or M3 screws.
The two holes for the ferrite aerial mounting clips
are drilled next. These are drilled to take 2BA or
M4 screws, which should be about iin. long.

The integrated circuit, IC1, is next fitted to the
board, its pins being bent out flat against the un-
derside of the board so that it is held in place. The
other components are then mounted one by one,
their lead-outs being bent at right angles under the
board, cut to length and soldered together as
shown in Fig. 3, in which the wiring under the
board is depicted in broken line. Where lead-out
wires are too short, as may occur for instance with
the connection between capacitor C5 and diode D1,
tinned copper wire of around 22s.w.g. can be
employed as extension wire. It is important to en-
sure that L2 is connected with the correct phasing,
gnd Fig. 4 shows in detail the connections required

ere.

CX later, the lead from L1 to hole R25 in the board
should be kept clear of the wiring around TR1
collector (pin 11 of IC1), as also should the lead
from hole R24 to the fixed vanes tag of VC1. CX
consists of two single core p.v.c. insulated wires
fitted at holes R23 and ¥23. These should have a
length which enables them to overlap each other for
about 2in.

The batteri fits into the space beneath the
speaker and should be held in place when the rear
panel of the case if fitted.

ADJUSTMENT

The set will probably give reasonable results
without the two wires which form CX being includ-
ed. However, the regeneration provided by CX
gives substantial improvements in selectivity and
sensitivity. As the two wires are brought closer to
each other the regeneration is increased until a
point is reached at which the r.f. stage breaks into
oscillation, causing heterodyne whistles to be given
with some or all of the stations which are tuned in.
The final setting for CX is that at which regenera-
tion is just below the oscillating condition. This can
occur with the wires spaced by quite some distance,
and they can be heldp at that spacing by passing a
piece of insulating tape around them.

The frequency coverage of the receiver is

I

il
\.
i

ﬂma

Fig. 4. To obtain correct phasing, L1 and L2

shouid be connected to the board in the manner

shown here. The letter and number references

apply to the corespondingly identified holes in
the board

Ras

The completed component panel is secured to
the rear panel of the case by means of two 6BA or
M3 screws about 4in. long, with appropriate nuts.
The ferrite aerial should ie towards the top when
the rear panel is fitted to the case. Spacing washers
about }in. long should be fitted over the screws
between the component board and the rear panel to
prevent physical strain on the board when the bolts
and nuts are tightened up. Before it is finally
mounted in position, the component board must be
wired up to VR1/81, VC1 and the loudspeaker, us-
ing flexible p.v.c. insulated wires about 4in. long,
The battery clip should also be wired to the board
at this stage. To avoid difficulties when setting up

NOVEMBER, 1979

affected by the positioning of the coil on the ferrite
rod, and full coverage of the medium wave band
may not be given if the coil is well away from its
correct position. A lack of coverage at the high fre-
quency end of the band (YC1 vanes unmeshed) can
be rectified by moving the coil closer to the end of
the rod. Similarly, a lack of coverage at the low
frequency end of the board may be corrected b

moving the coil further to the centre of the rod.
When the coil, has been positioned correctly it may
be held in place with a piece of insulating tape.
Final adjustments in CX should not be carried out
until the correct frequency coverage has been ob-
tained. ]
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No. 4

really explains

mIicroprocessors

By lan Sinclair

The CPU Registers

This fourth article in our 12-part series
explains the registers which are built
into the CPU of _the microprocessor

Remember what a shift register is? Just in case
you've forgotten, it's a row of flip-flops connected so
that each flip-flop hands on its stored bit to the next
flip-flop when a clock pulse is applied to all the flip-
flops. If the flip-flops are not clocked, they act simp-
ly as a store, a temporary memory of as many bits as
there are flip-flops. . -

There are several particularly important registers
built into the microprocessor CPU, the accumulator
(A) register, the data counter, the instruction
register, and the program counter {PC) register. The
accumulator register stores 8-bit information, one
byte, and has, naturally enough, eight flip-flops. The
program counter register -has 16 flip-flops and
stores two bytes of binary bits. The accumulator
register is used for data bytes, the program counter
and data counter for storing addresses.

PROGRAM COUNTER REGISTER

Let's look at the program counter register first. As
the name suggests, this is a register which stores, in
binary form, the results of a count. What makes this
register (and the data counter register} so important
is that its outputs (sixteen of them) can be gated to
form the address outputs of the CPU so that the
number to which the PC register has counted is the
address to which the address lines from the CPU are
set. The counter part ensures that the program
moves from one part to another, because the count
goes up by 1 each time a program instruction is
completed. The phrase that the textbooks use is that
the PC increments on completion of each instruc-
tion.

The data counter can also be gated so that its
outputs are connected to the address lines, but not,
of course, at the same time as the program counter
is connected. The data counter register is not usual-
ly incremented, because it's used to store an ad-
dress number which is not part of a program se-
quence — data rather than program. As far as the
CPU is concerned, all signals are binary signals,

Accumulator, with data stored

Program counter at step |79 (decimal)

Fig. 1. Representing registers by boxes. The accumulator holds 8 bits, the program counter
{PC) holds 16 bits
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P.C. register

Fig. 2. The bits held in the

program counter can be gated
to the address pins so that they
form an address number

Gate circuits

Als

LTI

O
Address pins

whether they represent program instructions,
numbers to be added, or symbols. The separation is
achieved by using the program counter to address
program bytes, with some exceptions (see later) and
the data counter to access data bytes.

You can begin to see a bit more clearly now how
a program which is stored in a ROM starts to carry
out its work. Imagine the CPU which has been reset
so that the PC register like all the other registers,
stores zgros in all sixteen bits. Now RESET is an in-
struction like any other instruction, so at the end of
the reset instruction the program counter, which has
been reset to zero, counts up (increments) so that 1
is stored. That means that address number 1

to happen to this byte, and they won't be used to
clock the PC counter — a gate sees to that. When
does the gate open? The answer is that each in-
struction byte which comes in will take a definite
number of clock pulses to carry out, and the form of
the instruction byte itself contains a code which
allows the CPU to count out the correct number of
clock pulses.

The instruction (program) byte is passed from the
data pins to an instruction register, which stores the
byte until the next instruction comes in. Gates con-
nected to the outputs of this register can detect
what instructions have been selected, and arrange

P.C.~ start of instruction

P.C.— end of instruction

Fig. 3. The program counter increments at the end of an instruction

{decimal) has been selected, and address line Ao
has logic 1 on it, with the rest set to zero. See Fig. 4.
In a very short time, a matter of nanoseconds later,
eight bits of data will connect (from memory) to the
data pins of the CPU, carrying the first byte of in-
structions into the CPU. If there’s nothing stored at
this address, of course, everything grinds to a halt.

The next few clock pulses will then cause things

for the correct number of clock pulses to be
delivered to the right places.

At the end of the instruction, the next clock puise
increments the program counter again, and we get
to program step 2 (decimal), a byte ending in 0010
(binary). Once again, this sets address number 2 on
the address lines, so that the new data byte coming
in from the ROM is the next step of the program.

All zero L |PC
Memory
2 Ag=———>| I0OII00I| Lyte
oA No.t
?A? Address
Y
o Relellle]e]]

Instruction register

b o

ta toinput
Data B P

(=) A (7

~

0=-=----0

_Fig. 4. An instruction sequence. The number in

the PC addresses the memory section and the

8 bits of data from the memory at that address

number are delivered to the data input pins.

They then go to the instruction register,

bacause the first byte delivered must be an in-
struction
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25

26

27 JUmPALS o) Jump instruction

50 New program address

Sl

52

(a)

Fig. 5. Jumps and subroutines. In the jump of (a) the sequence of program suddenly jumps to a

new address number and continues from there. A subroutine, as in (b}, contains a jump at the

start but returns to the main routine after completing the subroutine steps. Decimal numbers
have been used to indicate the steps, but the CPU would, of course, use binary

25

Jump to sub-routine

26 (steps 50,51,52)

27

R |

50 -

51
Return to main program.

!

Return to
27

52

(b)

NUMBER BYTE

What if the byte that comes in is just a number,
not one which is to be used as a program instruc-
tion, but one that has to be added or subtracted or
whatever? How can a CPU distinguish between an
instruction and a number, when they are all 8-bit
bytes anyway? The answer is that pure numbers
never come into the data inputs unprepared. When
a pure number which is to be operated on arrives,
the previous byte has been one which sets up a
reception committee — one type of such instruction
is called “immediate”. The “immediate’ instruction
sets up gates in the CPU which will ensure that the
next byte in is treated as a number which will be
sent to the accumulator register {(see Part 5) to be
added, subtracted, multiplied, divided, AND-ed,
OR-ed, or whatever the instruction happens to
specify, '

For example, the “add immediate” instruction
sets up the CPU so that the next byte in is added to
whatever number is already there in the ac-
cumulator register of the CPU.

Now all of this works splendidly when we go
step-by-step through a program, but what happens
if we want to take something out of sequence? This
may happen, for example, if there are data bytes
which aren’t loaded into the program, or if we want
to jump. Readers who have followed the "Tune-in to
Programs” series in this journal will be famillar with
jumps and loops, but a brief word of explanation is
due to anyone who has not read the “Tune-in" ar-
ticles.
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A program need not progress from one step to
the next in line — sometimes another. piece of
program has to be carried out first. For example, we
may have a piece of program in which two numbers
have to be added together, but one number has to
be obtained by multiplying two other numbers; in
algebra this is written as a+bc. The normal run of
program gets as far as the ADD instruction,
then the multiplication can be done in a quite
different section of program. In such a simple exam-
ple, of course, the multiplication could be done as
part of the same program, but this is not always
convenient when a lot of steps are needed. After the
multiplication has been carried out and the result
obtained, the main program takes over again — this
is an example of a jump-to-subroutine. Another time
when a jump out of the normal program routine is
needed is when a test is made. A test means com-
paring the number that is obtained (in the ac-
cumulator register) with zero. The program instruc-
tions can be to jump if the number equals zero, or
jump if positive or jump if negative. In this way,
different parts of a program can be followed as a
result of the test.

LOOPING

Looping is a jump back to an earlier part of the
program and is done when operations have to be
repeated. A typical looping operation occurs when
several bytes of data have to be transferred from
one memory to another — each has to be read in
from one memory into the accumulator register and

RADIO AND ELECTRONICS CONSTRUCTOR
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.then read out to the other memory. The instructions

are the same for each byte, so that the program con-
sists of a loop of read-then-write, with an increment
of the address numbers each time.

Actions like this are carried out by making use of
the other registers in the CPU. The total number of
registers which can be connected to pins varies
considerably from one CPU design to another. The
popular SC/MP, for example, has a total of two 8-bit
registers and four 16-bit registers; the Z80 has four
16 bit special registers, used for program counting
and other program activity, another special-purpose
register which. is split as two independant 8-bit
registers, and eight 16-bit general purpose registers
which can also be used as 8-bit units, one of which
is the accumulator. There are, in fact, so many
registers in a Z80 that no one ever seems to use all
of theml

Let's stick for the moment to the program
counter and data counter registers. The problem of
finding a byte of data which is not part of a program
is solved by the use of the data counter. The address
number for this place in the memory is loaded into
the data counter — we’ll see later how this may be
done. When the instruction for reading this piece of
memory comes in, the instruction byte is transferred
from the data input pins to the instruction register.
The gates connected to this register then stop in-
crementing the program counter and switch the ad-
dress pins to the data counter. The address number
which is stored in the.data counter now goes out on
the address lines, activates the memory, and so
causes the byte that is in the memory to be con-
nected to the data lines. By this time, the instruc-
tions will have connected the data pins to the ac-
cumulator, so that the stored byte is copied into the
accumulator. The next step is to disconnect the
data pins, and then switch back control of the ad-
dress lines to the program counter. That's the end of
the "memory fetch” instruction, so that the program
counter can now increment, setting a new program
address, and the data pins can once more be con-
nected to the instruction register for the next in-
struction byte.

How does the address number get into the data
counter register? We'll have to leave details until
later, but this isn’t an automatic operation like the
incrementing of the program counter — the address
has to be read into the accumulator, either from
memory of from outside the processor (from a
keyboard, for example) and then transferred to the
data counter. All of this has to be programmed, and
this is one of the jobs which must be done by an
operating program kept in ROM.

16-BIT ADDRESS

You may have spotted one odd feature in that
brief description. An address consists of 16 bits, two
bytes, but data comes in single 8-bit bytes — how
can we get an address of 16 bits using 8-bit data?
The answer is, in two stages, with one byte of data
loaded in and then transferred to the lower half of
the data counter register. At the next instruction,
another byte of data is loaded in, and this time
transferred to the higher, half of the data counter
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register. This procedure isn't as awkward as it
sounds, but doesn’t always have to be done because
the higher 8-bits of an address often don’t need to
be changed.

This sort of data fetch is comparatively simple,
because it involves switching over address lines
from one register to another. A jump instruction is
quite a different sort of beast, because the address
lines stay connected to the program counter but the
program counter shifts from one number to another
which is not a simple increment (+1) or decrement
(-1). That, by itself, is reasonable enough, the
problem is of jumping back if the jump has been for
a sub-routine. The exact methods of doing this vary
a bit from one CPU to another, but the principle is
always the same. When the jump instruction occurs,
the number which is stored in the program register
is copied, either into another register in the CPU or
into a piece of memory called the stack. The stack
memory can be inside the CPU, in which case it will
be only a small memory, probably 6 to 10 bytes; or
it can be a piece of RAM which is addressed by the
CPU. Whatever method is used, the copying of the
program register preserves the address number
which was in the program register, so that the
program register can now be changed to the new
address number specified by the jump. The new
piece of program is carried out, and when the time
comes to jump back an instruction at the end of the
new piece of program causes the original program

3l

32

33

34
B yask Go to 32 if number in accumulator
‘ is not equal to zero
goto 32 Carry on if number in accumulator

36 is equal to zero

37

'

Fig. 6. Looping. The program loops from step
36 back to step 32 (decimal numbers) each
time until the number which is in the ac-
cumulator at step 35 is equal to zero. The
program then continues to step 37
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Fig. 7. Finding a data byte in another part of
memory. The PC address fetches the instruc-
tion byte(s) from program memory. The instruc-
tion register then switches the address pins to
the data counter, so addressing another part of
memory with the number stored in the data
.counter. The data byte from this part of
memory is then guided into the accumulator to
be used. Part 6 will deal with this and other
ways of reading memory

Accumulator

register address to be returned from wherever it has
been stored. This puts the old address back, and at
the end of the return instruction the program
counter is incremented in the usual way.

Just one point before we wrap up this part. Each .

program instruction consists of one or two bytes.
When the instruction needs two bytes, the first of
these carries an instruction bit which ensures that

the second byte is shifted to the correct part of the
instruction register. When an instruction byte is
followed by a data byte, the instruction byte will
contain a bit which ensures that the next byte in is
transferred to the accumulator register. The byte
following a data byte is assumed to be another in-
struction byte. In this way, each byte that comes in
at the data pins prepares the connections for the
next one, and it is up to the programmer to see that
each byte i3 correctly placed — that's why a
program must be 100% correct.

Next month — how we specify an address for the
data register or program counter|

(To be continusad)

“Hey, watch your language!””

Price £2.25.

nominal value.

handbook.

BOOK REVIEW

PRACTICAL ELECTRONIC CALCULATIONS AND FORMULAE. By
F. A. Wilson, C.G.l.A., C.Eng., F.I.E.E., F.l.E.R.E., M.B.l.M. 248 pages,
180 x 105mm. (7 x 4}in.) Published by Bernard Babani (Publishing) Ltd.

Any amateur electronics enthusiast who sets out to design his own equipment will almost in-
evitably find, at some point, that he has to carry out some calculation, even if this is only at Ohm's
Law level. Fortunately, most calculations in electronics are of a relatively simple nature and do
not require solutions at a high level of accuracy. Indeed, electronics must be unique in engineering
insofar that many circuit quantities can have exceptionally wide tolerances of the order of 10% on

Nevertheless, calculations have to be faced and it is of great help if a handbook is available
which can not only furnish the basic formulae and equations required but can also give guidance
on their use with worked examples. “Practical Electronic Calculations and Formulae” is such a

The book commences with a chapter on units and constants, part of which deals with basic S.I.
units and derived S.l. units. This is followed by chapters dealing with the calculations involved in
direct current circuits and in circuits incorporating resistance, capacitance and inductance. The
next chapter covers alternating current circuits, and takes in reactance, impedance “and the
behaviour of resonant circuits. The book then carries on to a chapter on networks and theorems,
this including network analysis, waveform analysis, attenuating networks, matching networks
and filters. The final chapter in the book discusses measurements.

. The book is concisely written and contains a mass of information. In many instances, tables are
given to: assist in determining quantities for specific circuit requirements.
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ENVELOPE
SHAPER

By M. V. Hastings

The envelope shaper is housed in a two-tone
plastic case with an anodised aluminium front
panel

This circuit has been designed as an add-on unit
for the “Stylus Organ” which was described in last
month’s issue. It connects between the tone
generator output and the amplifier input in the
organ, and it shapes the envelope of the signal
{)roduced to give an output amplitude which quick-
y decays from normal to a lower pre-determined
level. Thus, the ordinary constant output level
from the tone generator, as in Fig. 1(a), emerges
from the envelope shaper with a varying amplitude
characteristic, as in Fig. 1(b). The effect is given
with every new note selected on the organ.

Fig. 1(a). The output of the stylus organ tone
generator is a signal of constant amplitude

Fig. 1(b). When passed through the envelope

shaper the signal is initially at its full amplitude,

after which it falls rapidly to a pre-determined
lower level.
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The result is in the nature of a percussive eftect,
similar to that of a piano and certain other in-
struments. However, it must be stressed that the
unit is not intended to simulate the sound of a
piano, or any other instrument for that matter. The
intention is simply to give an interesting effect from
the organ and thus increase its usefulness and ver-
satility. To actually simulate the sound of a piano
with reasonable accuracy requires quite complex
and expensive circuitry, even when using modern
devices and techniques.
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Fig. 2. The circuit of the shaper unit. An incoming signal turns on TR2 after a short delay,
thereby producing a reduction in signal amplitude at the output

THE CIRCUIT

The enveloPe shaper has an extremely simple
circuit, as will be apparent from Fig. 2. The input
signal is coupled by C4 to the pre-set potentiometer
R5 and the drain of a VMOS power f.e.t.,, TR2.
Together, R5 and TR2 form a potential divider, the
lower section of which is given by the drain-to-
source resistance of the transistor. The latter acts
rather as a voltage controlled resistor. The output
signal is extracted from the slider of R5 and this is
adjusted to provide the desired level of attenuation,
as evident in the later part of the waveform of Fig.
1(b). Under quiescent conditions, with no output
from the organ tone generator, the gate of TR2 is
held at the potential of the negative supply rail by
R4, and TR2 then exhibits a drain-to-scource
resistance of typically many megohms.

The input signal is also applied by way of C2 to

the base of TR1. This is a high gain common
emitter amplifier with R2 as its collector load and
base biasing provided by R1. The amplified signal
at TR2 collector is passed via C3 to the rectifier
and smoothing circuit consisting of D1, D2 and C5.
In the presence of signal from the organ this circuit
produces a high positive bias which is applied to
the gate of TR2 through the potential divider given
by R3 and R4.

Before a signal is applied to the input of the
envelope shaper TR2 exhibits its high drain-to-
scource resistance. When a signal is applied, a rec-
tified positive voltage is fed to R3 and R4. The
junction of these two resistors does not go positive
immediately, however, because of the pressure of
C6. There is a very short delay which, although
only a fraction of a second, is still significant and
perceptible. After this delay, the positive voltage at

Resistors
(All fixed values } watt 5% unless otherwise stated)
R1 1.5M© 10%
R2 4.7kQ
R3 560kQ
R4 560ka
R5 2.2k pre-set potentiometer, 0.1 watt
horizontal

Capacitors
C1 100pF electrolytic, 10V, Wkg
C2 1pF electrolytic, 10V. Wkg,
C3 0.47uF electrolytic, 10V. Wkg.
C4 1pF electrolytic, 10V. Wkg.

C5 0.1pF type C280
C6 0.11F type C280
Switch

S1 s.p.s.t. toggle, rotary

Semiconductors
TR1 BC109C
TR2 VNS8SAF
D1 1N4148
D2 1N4148

Sockets
SK1 3.5mm. jack socket
SK2 3.5mm. jack socket

Miscellaneous
Verobox type 75-1237-J
Veroboard, 0.1 in. matrix
9-volt battery type PP3
Battery connector
Control knob
4-off 3.5mm. jack plugs
Connecting cables, wire, solder, etc.

170

RADIO AND ELECTRONICS CONSTRUCTOR



=

There is ample space inside

the case for the Veroboard

module and the 9-volt
battery

TR2 gate causes this transistor to exhibit a very low
drain-to-scource resistance of a few ohms only.

If the slider of R5 is set to the bottom of its track
the attenuated signal given when TR2 turns on has
virtually zero amplitude. This does not Five a very
musical effect, but it is, of course, possible to adjust
R5 so that the amount by which the signal is
attenuated can be varied. W)ilth R5 slider at the top
of its track there is hardly any fading, and it is
merely necessary to adjust this potentiometer so
that the level of attenuation after TR2 turns on has
the most pleasing subjective effect. This will nor-
mally be in the region of —20dB.

It is necessary for TR2 to turn off quickly at the
end of each note so that the envelope shaper can
repeat the fade-out process at the start of the next
note from the organ. The requisite gap in organ out-
put is automatically given with a stylus organ since
there is inevitably a gap between one note and that
following as the stylus is lifted from one key and
placed on the next. Although this gap is only very
short it is sufficient, in practice, to allow C6 to dis-
charge into R4 to a level that turns off TR2.

The circuit is powered, via on-off switch S1, by a
9 volt battery type PP3. This has an extremely long
life as current consumption is only about 1 mA.

The choice of a power f.e.t. as the gain control
element may seem unusual, but the fact that it is
an enhancement mode device (which is normally in
the off state and requires a forward gate bias to
turn it on) makes it easier to use than the more
common depletion devices. These are normally
conductive and are turned off by applying a
reverse bias. The VN88AF is available from
Maplin Electronic Supplies.

It may be considered at first sight that C2 is con-
nected into circuit with incorrect polarity. The
polarity is correct, however, as the output from the
stylus organ is obtained from a positive point via an
electrolytic capacitor. It follows that C4 similarly
has correct polarity, C2, C3 and C4 are very low
value electrolytic capacitors and are specified in
the Components List as having working voltages of
10 volts. It will almost certainly be found that elec-
trolytic capacitors available in the values listed
have working voltages considerably higher than 10
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volts, and it is perfectly in order to employ such
capacitors in the present circuit.

CONSTRUCTION

With the obvious exceptions of SK1, SK2, S1
and the battery, all the components are assembled
on a panel of 0.1 in Veroboard having 15 copper
strips by 20 holes. Details are given in Fig. 3.

After cutting out a panel of the correct size the
two mounting holes are drilled 6BA or M3 clear.
There is just a single break in the strips, which
should be made next. The components and the one
link wire are then all soldered into position. The
unit is housed in a Verobox type 75-1237-J, which
has dimensions of 153 by 84 by 39.5 mm. The lead-
outs of TR2 need to be bent through 90 degrees
before they are passed through the appropriate
holes in the Veroboard for soldering. This enables
the transistor to lie flat. If it were positioned ver-
tically its height would be too great for the box.
TR2 does not, of course, require a heat sink.

The simple and straightforward layout inside the
case can be seen from the photograph of the case
interior. On the front panel, the rotary on-off
switch is mounted in the centre with the input jack
socket SK1 to its left and the output jack socket
SK2 to its right. The Veroboard module is bolted to
the bottom of the case with spacing washers over
the mounting bolts to ensure that the board under-
side is clear of the inside surface of the case. It
should not be finally mounted until all the connec-
tions to the components external to the board have
been completed.

- -
S i -
e
G
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I

On the left of the front pane! is the input
socket, with the rotary on-off switch in the cen-
tre. The output socket is to the right
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Fig. 3. Wiring up the components in the envelope shaper, including those on the Veroboard
panel

DJUSTMENT AND USE
Two twin leads fitted with 3.5 mm jack plugs at

172

Close-up of the Veroboard panel

each end are needed to couple the output section of
the organ to the input socket of the envelope
shaﬁer, and to couple the ou?ut of the shaper back
to the a.f. amplifier input of the organ. Since low
impedence signals at fairly high level are involved,
it is not essential to use screened leads. However, it
is necessary to ensure that the sleeve and tip con-
nections to the plugs are not accidentally crossed
over through the twin leads.

R5 is the only component which needs adjust-
ment, and this is merely given the setting which
gives the most pleasing effect. Although unlikely, it
is just possible that some devices used in the TR2
position may have a low gate threshold voltage; this
will result in an excessively fast decay time, with
the circuit also not recovering quickly enough
between notes from the organ. Should this effect be
encountered it may be cleared up by reducing the
value of R4, say to about 270 ko or 220 k .

]
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“With prices going up the way
they are these days,” said Dick
gloomily, “we'll soon be finding it
impossible to live any sort of normal
life at all.”

Smithy grunted in assent.

“Still,”” went on Dick more cheer-
fully as a thought suddeniy occurred
to him, “at least the price increases
will phase out some of the more il-
legal people who flourish in our
midst.”

" “What sort of illegal people?”

“Why, drunken drivers, of course!
With the cost of booze going sky-
high, and that of petrol even higher,
nobody will be able to indulge in
both of them together. So we'll
either have sober drivers or drunken
pedestrians!”

“Don’t you believe it,” responded
Smithy. “The drunken driver
problem is just the same as it
always was. If I'm out walking just
after chucking-out time at night |
take jolly good care to keep well out
of the way of any vehicles that
come near me. As a matter of fact,
we're having a little campaign at my
club to bring home to members that
they shouldn’t drink too much
before they drive off home in the
evenings. Or, better, that they
should leave their cars at home
before coming round to the club.”

“Are you having any success?”

“A little. In fact I've devised a
gadget which is intended to con-
vince the more hard-nosed types
that their responses are actually
slowed down by indulgence in the
sauce, rather than speeded up as
they fondly imagine.”
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REACTION TIMER

Dick’s interest was aroused.

“A gadget?” '

“Yes,” said Smithy. “Actually, it's
a reaction timer, with which you
press a button when a light comes
on. The gadget then tells you what
time has elapsed between the
lighting of the lamp and the press-
ing of the button.”

“Reaction timer, eh? Aren’t peo-

ple likely to get a bit bored with that
sort of thing?”

“There is that risk,” conceded
Smithy, “and so I've tried to make
the timer operate in as attractive a
manner as possible. The idea is to
make people use the timer just for
the fun of it. I've also'gone to some
pains to make it good and ac-
curate.”

“How does it work?"

Smithy's prototype reaction timer. This was assembled on a Vero

V-Q board, which is extremely useful for the quick construction of

experimental circuits. The wiring layout employed for the timer is

not critical,”and it can be assembled in any normally acceptable
manner
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“There’'s a vertical column of
l.e.d.’s,” explained Smithy, "“and at a
random moment they start to light
up in turn, starting with the l.e.d. at
the top. As soon as the first l.e.d.
lights up, the chap using the timer
presses the button, and the l.ed.
which is alight at the instant of —p-{¥
pressing the button stays alight. ‘ &
Each l.e.d. is alight for 0.05 second,
and so it is possible to use the timer P2
to measure reaction time with an Pl
accuracy of one-twentieth of a
second.”

“That sounds pretty good to me. W
What happens if someone is dead K] o Je
slow and presses the button really ' el
late?”

“At the bottom of the column of
led.s are two le.d.'s which flash
on and off alternately until the L 7 %
timer is reset or switched off. ©
Anyone who is sufficiently slow to
let the timer advance to this state
has got to be really squiffy!”

“You certainly seem to be in the
gadget making business these days,
Smithy. The last time we had a gen
session you were demonstrating
your electronic dice to me.” AW

“These things tend to come in
bursts,” said Smithy. “And, at any
event, they do make a change from
servicing. Things are quiet for the
moment, so would you like to see
the circuit of this timer of mine?”

Dick nodded eagerly in agree-
ment and walked over to Smithy’s
bench as the Serviceman opened a
drawer and pulled out a sheet of
paper on which he’d drawn out a
circuit diagram. (Fig. 1.)

“Here we are,” said Smithy. “As

S3
On-0Oft¢

LED|p

LEDg N
10
C3

ICq
CD40lI

VYWY

by adjusting VR1, the'l.e:d.’s light up

;4
Al
14
LEDo
i 4.4
Ml
14
LED4
i 4.4
Al
L4l
LEDg
144
Al
vl
LEDBA
Re

524
A
L4
LED;
b4 4
bl
14
LED3
Ao
Al
i
LEDg
i 44
A
14l
LED,

1 (5)

3(0)
2(1)
14(2)
7(3)
10 (4)
5 (6)
6 (7)
9 (8)

11 (9)
|13 I

16
IC3
CD40oI7

1S
14

you can see, it's rather more com-
plicated than that dice circuit |
showed you last time, although it's
still pretty simple in its basic con-
cept.”

| see that it uses four integrated
circuits.”

“That's right. The first i.c. is a
555 and it provides a random delay
before the top l.e.d. in the column
lights up. The second i.c. is
another 555 and, as soon as it is
allowed to so so by the first 555, it
produces positive-going pulse
edges spaced at intervals of 0.05
second. These positive-going pulses
go into the clock input of the third
i.c., which.is a CD 4017.”

“What does that do?”

“It's a decade counter. It has ten
output pins, each corresponding to
a number from zero to 9. When it's
reset the ‘O’ output at pin 3 goes
high and all the other outputs go
low. If a positive-going pulse 'is fed
to its clock input the ‘0O’ output goes
fow and the ‘1’ output goes high.
The next pulse at the clock input
causes the ‘1’ output to go low and
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Fig. 1. The complete circuit of the reaction timer. After a delay which can be varied

ly, starting with LED1 and ending with LEDS and LED 10 flashing alternately

successive.
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the "2’ output to go high. And so the
process repeats, with each number
output going high in turn for each
clock pulse input. The outputs cou-
ple into a series of eight l.e.d.’s, so
these each light up in turn. They are,
of course, the l.e.d.'s in the vertical
column.”

“What happens when the figure
9 output goes high?”

“The CD4017 coynting then
stops and the CMOS oscillator
given by two of the NAND gates in
the fourth i.c., which is a CD4011,
turns on. This oscillator causes
LED9 and LED10 to continually
flash on and off alternately.”

Smithy drew another sheet of
paper towards him and indicated it
to his assistant. (Fig. 2.)

SECONDS
LED, O 0 — 005
LED, O 0-05 — O
LED; O o'l —0-15
LED4 O 015 —0-2
LED§ O 02 — 025
LEDg O 025 — 03
LED7 O 03 —035
LEDg O 035 — 04

O L

LEDg “LED|o

“When | make up the timer
finally and put it in a box,” he went
on, “I'll have the l.e.d.’s laid out like
this on the front panel. Alongside
each led. is the time to which it
corresponds. If, for instance, LED5S
stays alight when you press the but-
ton after the first le.d. has lit up,
your reaction time is 0.2 to 0.25 se-
cond. Got it?”
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Fig. 3. The circuitry in which IC1 and IC2 appear. The timing
display is caused to stop by pressing S1

CIRCUIT DETAILS

“In general, yes,” stated Dick.
“But | wish you'd go into the circuit
in a bit more detail.”

“All right,” said Smithy obliging-

ly, “we'll work our way along it from
left to right. Let's start off by looking
at what happens with the two 555
i.c.'s and the clock input to the
CD4017.

Dick concentrated on the first
section of the circuit. (Fig. 3.)

“"Now,”” continued Smithy,
“before we get down to the nitty-
gritty, there are three things we
need to bear in mind. The first two
are concerned with the CD4017.

‘When the CD4017 reset input at

pin 15 is high its output is cleared to
zero, and when the reset input is
taken low it starts to count on
successive clock input pulses. The
CD4017 has a clock enable input at
pin 13. When this pin is low the
count proceeds in the manner |'ve
just described, but when it goes
high the clock input is inhibited and
the count stays fixed at the last
number which was high. Okay."

“Yes,” said Dick thoughtfully,
“that seems clear enough. What's
the third thing?"’

“That concerns the 555 i.c.'s.
When pins 2 and 6 of a 555 are
high its output at pin 3 is low, as
also is its discharge pin at pin 7.
And when pins 2 and 6 are low the
output is high and the discharge pin
is floating.”

“Fair enough,” said Dick. “I've

absorbed all that, so let’s get down
to the explanation.”

“Right,”” responded Smithy brisk-
ly. “When we switch on the 9 volt
supply, switch S2 should be in the
‘Reset’ position. This causes the
reset pin of the CD4017 to go high
via R5 and its ‘0O’ output to go high
also.”

“Hey, hang on a moment! Won't
that 'O’ output cause the first l.e.d.
to light up?”

"It won't cause any l.e.d. to light
up. If you look at the main circuit
diagram you’ll see that the ‘0’ out-
put isn't connected to anything. The
first l.e.d. is connected to the ‘1’
output.”

"Ah yes, so it is. Go on, Smithy!”

“Another thing that S2 does
when it's in the ‘Reset’ position is to
short-circuit C1. Forget R2 for the
moment, since it has a very low
value. Now, if C1 is short-circuited
there is zero voltage across its
plates and so the input to pins 2 and
6 of the first 555 is low. So what
does that mean?”

“It's output at pin 3,” replied
Dick promptly, “will be high.”

“Good. That high ‘output is
applied via diode D1 to capacitor
C2, causing the upper plate of this
capacitor to be close to the poten-
tial of the positive rail.”

“Let- me think now,” said Dick.
“This means that pins 2 and 6 of the
second 555 will be high and its pin
3 output will be low.”

"Excellent,” approved Smithy.
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“The second 555 is connected in a
standard oscillator circuit but it
cannot possibly oscillate under
these conditions. Another factor- is
that the discharge pin, pin 7, will be
low, so that current from pin 3 of
the first 555 will flow through D1
and R4 to pin 7, and thence to the
negative rail. And that's the situa-
tion when S2 is in the °‘Reset’
position.”

“Let's take it to the ‘Start’
position.”

“"Okeydoke. When we do that we
take the reset input of the CD4017
low, and this will start to count as
soon as the first positive-going
pulse is fed to its clock input. At the
same time we've taken the short-
circuit off C1 and this now com-
mences to charge via R1 and VR1.”

“Why do you have a pot in the
charging circuit, Smithy?”

"To introduce a random factor in
the timing provided by the first 555.
VR1 can be a panel mounting
potentiometer having a round knob
without markings so that it is dif-
ficult to guess its setting just by
looking at it. Either the person using
the timer or somebody else can ad-
just it in random fashion. Well, C1
continues to charge and, after a
period, causes pins 2 and 6 of the
first 555 to reach two-thirds of the
supply voltage, whereupon its out-
put at once goes low. C1 continues
to charge after this, but this fact is
of no importance so far as circuit
operation is concerned.”

MULTIVIBRATOR

“If pin 3 of the first 5565 goes
low,” said Dick ruminatively, "D1
will become reverse biased, won't
it?"”

“That’s right. C2 can now dis-
charge via R4 and pin 7 of the se-
cond 555. When the voltage across
the capacitor reaches one-third of
the supply voltage the second 555
triggers and its output goes high,
passing the first positive-going
pulse to the clock input of the
CD4017, and causing its output
count to be advanced to 1. LED1
lights up. The second 555 now
commences to function as a stan-
dard 555 multivibrator having a cy-
cle length of 0.05 second.”

| suppose that cycle length is
0.05 second approximately?”’

"The calculated cycle length,”
said Smithy, “is virtually 0.05 se-
cond precisely. Working to
Signetics data, the length of the
timing period is given by finding the
sum of R3 and twice R4, and then
multiplying this sum by 0.685 and

the value of C2. This works out as
0.05 second to three significant
figures. So we've now got the se-
cond 555 pumping out positive-
going pulses at 0.05 second inter-
vals. Each pulse causes the next
l.e.d. in the vertical column to light
up and the previous one to be ex-
tinguished.”

“How do you stop the l.e.d.'s?”

"By pressing push-button S1,”
said Smithy. "“This at once dis-
charges C1 and causes pins 2 and 6
of the first 555 to go low and its pin
3 output to go high. The second
555 is immediately inhibited. |f, at
the instant of pressing the button,
its output is high, that output is
taken low. And if the output of the
second 555 is low when the button
is pressed, it stays low. The overall
effect is that pressing the button
stops the count and the last l.e.d.
which was lit up stays alight.”

”Do you have to keep the push-
button continually pressed?”

A momentary closure of its con-
tacts is all that's needed, as it's
merely necessary to discharge C1. If
you then put S2 to the ‘Reset’ posi-
tion, C1 will stay discharged until
the next timing run. If, on the other
hand, you leave S2 in the 'start’
position, C1 will gradually charge
until it triggers the first 555, and the
l.e.d.'s will then continue from the
last count until they end up with the
fast two l.e.d.’s flashing alternately.”

"How long would that take?”

“For C1 to charge up again and
trigger the first 555? The same time
as the. initial random delay. This is,
incidentally, about 6 to 12 seconds
according to the settifg of VR1. |
said earlier that you should ignore
R2 for the moment. All it's in the cir-
cuit for is to limit the current which
flows when S1 is pressed to short-
circuit C1. Without R2 you could
have a tiny spark at S1 contacts
which could, conceivably, eventually
reduce its efficiency. The same
applies to the ‘Reset’ contacts of S2
if these happen to short-circuit C1
when it is charged. Whatever the
state of the circuit, putting S2 to
‘Reset’ always returns it to the state
where it is ready to start another
timing run with all l.ed.'s ex-
tinguished.”

"Gee, all this is pretty neat.”

“I'm glad you like it.”

“"Well, | can see how the first
eight l.e.d.’s are lit in turn. But what
happens when the count gets to 9?7

“That takes place when pin 11 of
the CD4017 goes high,” said
Smithy. “And we can see more
clearly what happens then if we
concentrate on the CD4011 part of
the circuit.”

Smithy indicated the right hand
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section of the reaction timer circuit.
(Fig. 4.)

“At the ninth count,” he resum-
ed, “pin 11 goes high. It's con-
nected to the clock enable input at
pin 13, so the CD4017 does not
respond to further clock input pulses
and stays with pin 11 high until the
whole circuit is reset by S2. Pin 11
also connects to pin 1 of the
CD4011, which has four 2-input
NAND gates. The two NAND gates
associated with pins 1 to 6 form a
CMOS oscillator with a frequency of
about 5 Hz. When pin 1 of the os-
cillator is low, before the count gets
to 9, the oscillator is inhibited and
pin 3 of the first gate is high. Pin 4
of the second gate is low, causing
pin 11 of the gate which follows it
to be high. As a result LED10 is not
lit up. The high output at pin 3 of the
first gate goes to pin 9 of the last
NAND gate in the CD4011. But,
since pin 8 of that gate is low,
because it connects to pin 11 of the
CD4017, the output at pin 10 is
also high. As a result, LED9 does
not light up, either.”

“Let's see if | can work out
what happens in the CD4011 when
pin 11 of the CD4017 does go high
at the ninth count.”

“Go ahead.”

“"Well,” said Dick slowly, “When
this pin 11 goes high it takes pin 1
of the first NAND gate high, and so
the oscillator starts to run.”

"“Good.”
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“Pin 8 of the last NAND gate
goes high, too. That means that
when pin 3 in the oscillator section
goes high, pin 10 goes low and
causes LED9 to light up. LED10
lights up when pin 4 in the oscillator
section goes high, because pin 11
of ‘the CD4011 then goes low.
Since pins 3 and 4 go high
alternately, the two l.e.d.'s flash
alternately, too.”

“And that's it,”” said Smithy
cheerfully. “That’'s got the whole
operation of the reaction timer but-
toned up. Quite simple when you
get round to it, isn't it?”

“What current does it draw from

the 9 volt battery?”

“Oh, about 8mA if none of the
ke.d.'s are alight, rising to some
14mA when any of them are
alight.”

“{ see. You said earlier on that S2
should be in the 'Reset’ position
when you switch on the 9 volt supp-
ly. What would happen if it was at
‘Start” when the 9 volt supply was
applied?”

“There’d-be no damage done,”
replied Smithy, “but you’d find that
the CD4017 would be giving a few
funny outputs. With my prototype |
find that applying the 9 volt supply
with S2-at ‘Start’ causes LED2 and
LED5 to be lit, as well as the
alternately flashing LED9 and
LED 10. The circuit reverts to normal

Oy

as soon as S2 is put to ‘Reset’.
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PROTOTYPE

““Stap me,”” said Dick. “I'd
certainly like to see this timer in ac-
tion.”

“"Would you? I|'ve got my
prototype here.”

Speechlessly, Dick watched the
Serviceman reach down, open the
door of the cupboard under his
bench and produce a Veroboard
assembly on which the four in-
tegrated circuits and the l.e.d.'s of
the reaction timer were mounted.
Also connected to the board by fly-
ing leads were the potentiometer
VR1, the switch S2 and the push-
button S1. In addition were two
leads terminated in crocodile clips.

“Dash it all, Smithy,” spluttered
Dick, “has this been here while
we've been talking about it?”

“Why yes,” replied Smithy, sur-
prised. “Why shouldn’t it be?”

“All this time,” complained Dick,
“I've been bending my brain trying
to visualise how the darned thing
works when you could have actually
demonstrated it to mel”

“Well,” said Smithy soothingly,
“here it is ngw for you to look at. |
knocked it up on a Vero V-Q board
having 28 copper strips by 68 holes.
The strips are divided into 4-hole
segments, which makes the board
an excellent choice for building up
quick circuits, because you don't
have to cut any strips. | slightly mis-
judged the layout of the l.e.d.'s, and
LED10 is at the bottom of the ver-
tical column, below LEDS8, and not
to the right of it as it will be in my
finalised version. Also, i didn't
bother to include the on-off switch,
S3."

“All the components on that
Veroboard,” said Dick, looking at
the board critically, “appear to be
quite standard types.”

“In general they are,” confirmed
Smithy. “Apart from R3 and R4 all
the fixed resistors can be } watt
10% or 5%. If a high level of timing
accuracy is being aimed at, R3 and
R4 could be 2% or even 1% types.”

“"What about C27”

“Ideally, that should be a close
tolerance component, too. You can
get 0.1pF capacitors in 5%
tolerance quite easily, these being
available both in polystyrene and
polycarbonate. It is possible to get a
0.1uF capacitor in a closer tolerance
than 5%, but you will have to hunt
round a little for it, and it may tend
to be rather expensive. Anyway,
let's try out the prototype.”

Smithy picked up a PP9 battery
and connected the crocodile clips to
its terminals.

“Nothing’s happening,” said
Dick.

“I know it isn’t,” replied Smithy.

“I've got switch S2 in the ‘Rest’
position. I'll put it to ‘start’.”

He actuated the switch. There
was a pause, then suddenly a spot
of light ran down the vertical
column l.e.d.'s as each lit in turn,
terminating in the two l.e.d.’s at the
bottom quickly flashing alternately.

“Blimey,” said Dick, “that light
went down the column pretty smar-
tish, didn‘t it?”

“It took 0.4 second to get to the
bottom. Now, you pick up that
push-button, Dick, and press it as
soon as you see the first l.e.d. light
up.”

Smith put S2 to ‘Reset’,
whereupon the flashing l.e.d.’s
became extinguished, and then
returned it to ‘Start’. Dick picked
up the push-button and waited.
Almost unexpectedly the top l.e.d. lit
up and Dick pressed the push-
button quickly. The display was
arrested at LED6, which glowed
steadily.

“Humph,” grunted Smithy,
“that's pretty slow.”

Smithy actuated the switch once
again, and this time Dick was able
to halt the display at LED5. At
succeeding attempts and with much
concentration, he was able to stop
the l.ed.'s at LED4 on several oc-
casions but was unable to improve
on this. Smithy took up the push-
button and let Dick actuate the
switch. Dick also altered the setting
of the potentiometer in order to
provide a new time delay before the
light travelled down the column of
led.'s.

To Dick’s fury, Smithy was able
to stop the display at LED4 without
any apparent effort at all, and on
several occasions was even able to
do so at LED3.

“How,” fumed Dick, “do you
manage to beat me at this? Here am
I, a heathy youth with all my
faculties, yet all | can do is just
manage a reaction time of 0.15 to
0.2 seconds. Dash it all, you're able
to press that darned button in less
than 0.15 second.”

“Ah,” chuckled Smithy. “I've got
a built-in regenerative loop in my
nervous system.”’

Dick stared at him unbelievingly.

“Come off it, Smithy.”

“It's trué.”

““Then tell me what that
regeneration does?”’

“It improves my reaction!”
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CONCLUSION OF SERIES

TUNE-IN TO
PROGRAMS

Part 9

By
lan Sinclair

Some tunes to play

This part consists simply of programs, with some
notes and explanations of how they work, so that
you can see what processes of thought, plain or
twisted, went into producing the program. No two
approach a problem In the same way, and | don't
claim that these are the most obvious, the easiest,
shortest or simplest programs for these particular
problems. They are, however, programs which |
wrote from scratch for this series, so that they do at
least have some degree of originaiity about them.

DECIMAL TO BINARY

The first program converts a decimal number
(less than 256) into a binary number. The program
follows the old-established method of dividing
successively by two, and storing the remainder as a
number. The decimal number is divided by 2,
producing elther a whole number or a number with
the remainder 0.5; for example, 155 + 2 = 77.5.
This result is temporarily stored. The fractiona! part
of the number is now taken, making use of the [INV]
{Int] procedure, so that the result is either 0.0 or 0.5

T Prograrnmable 87
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The keyboard of the Texas

Instruments T/-57 programmable

calculator. Most keys have a second

function, whereupon facilities ars

nearly double the number of keys
provided

according to whether the number was even or odd
respectively. This in turn is multiplied by 2 to give O
or 1, and Is again multiplied by 10°, giving O or 1
again, since 10° Is Just 1. By using [Dsz), a count-
down which has started with 9 stored In memory 0
reduces by one, and the instruction [GTO] [4] starts
the loop again. The reason for using the figure 9 in
store O is that only eight digits can be displayed —
the [Dsz] instruction is arranged so that if a ninth
digit is needed (because the original number ex-
ceeded the limit) the program switches to an im-
possible instruction ([GTO] [5] with no label B) so
causing a flashing display.

On the next loop, the integral part of the number
is taken, using [Int], and the division by 2 is carried
out again. Once more the remainder Is extracted,

Program

LRN9STOC1STO20STO30STO 7 Lbl 4RCL 1
x=t GTO 1 =2 =STO4 INVIntX 2 X RCL 2 =
SUM 3RCL4IntSTO 1 10Prd 2 Dsz GTO 4 GTO 5
Lbl 1 RCL 3 R/S LRN

11111111,

DECIMAL TO BINARY CONVERSION

Test Data: Load 255 STO 1. CLR RST R/S. Answer

Load 256 STO 1. CLR'RST R/S. Answer 10 flashing.
Fig. 1.

Procedure

Load the decimal number (up to 255) into store 1.
Press CLR RST R/S. Display shows binary number.
If the decimal number is greater than 255, the dis-
play will show a flashing 10.
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BINARY TO DECIMAL CONVERSION

Program'

LRN8 STOOOSTO 3 LbiIORCL 1+ SBR 1 = STO
2 Int X (2 YX(RCL 0-1) ) = SUM 3 RCL 2 INV Int X
SBR 1 = STO 1 Dsz GTO O RCL 3 R/S Lbl 1 (10y x
(RCL 0-1) ) INV SBR LRN

Test Data: Load 10101010 STO 1

. CLR RST R/S.

Procedure

‘Load the binary number into store 1. Press CLR RST

R/S. Display shows decimal number.

Answer- 170.

Fig. 2.

multiplied by 2 to convert 0.5 to 1 and multiplied,
this time by 10" (which is 10) to place the digit 1 or
0 in the correct place in the display. On the next
loop, the multiplier 102 (which is 100) will be used,
on the loop after that 102 (which is 1000) and so on.
This tenfold multiplication is carried out on each
loop by using the instruction [10] [Prd] [2]. The ac-
tion stops when there is no number left to divide by
2, and this is detected by the |x=t| step early in the
program loop. The number which is set into memory
7 is O, so that when there is nothing left of the
original number after several divisions by 2, there is
no skip, and the [GTO] instruction fetches the final
result from memory 3 to display.

Note that each complete run of the program
starts with the storing of essential quantities. The
step [0] [STO] [3] ensures that this store is cleared
before a new number is processed. It is good prac-
tice to use such clearing steps in the program itself,
because if the stores were not cleared old results
could be mixed in with the new ones. Store 4 does
not have to be cleared in this way, because the first
use of this store is the instruction [STO] [4], which
automatically wipes out any previous information.
Store 3 is used in the form [SUM] [3], however, and
would not be cleared in the normal course of the
program.

BINARY TO DECIMAL

The binary to decimal conversion in the second
program uses a quite different method. The number
is keyed into the display as a set of 1's and O's, like

any binary number. The calculator will treat this as a
decimal number, so that we must carry out some
sort of conversion in the program. The way in which
we write decimal numbers, however, is the same as
the way in which we write binary numbers, except
that each place to the left of the point represents a
power of 10 (10", 102, 10 and so on) rather than a
power of two. The program works by taking each
power of ten digit and converting it into the cor;
responding power of two number, and summing
these numbers for each digit.

The number written into the display is divided
by 10 to the power of n-1, where n is the number
stored in memory O, starting with 8. This detects the
highest placed digit of the number, and the [Int] step
then takes the 1 or O in the 8th place of the display.
This number, 1 or O, is now multiplied by 2 to the
power of n-1, using the same value of n, so as to
give the correct power of two, and the result is

‘collected in store 3 by using [SUM] [3]. The divided

number, which was stored in memory 2, is recalled,
its fractional part taken, using [INV] [Int], and mul-
tiplied by 10 to the power of n-1 again to restore the
number to its correct value so that it can be replaced
in memory 1. The [Dsz] step then decrements
memory O, and the loop is started by the [GTO] [0]
instruction.

On the next loop, the next lower power of ten is
used, because n=7, and the corresponding power of
2. The result is again gathered in store 3, and the
loop continues until the contents of memory O are
decremented to zero, whereupon the program steps

IMPEDANCES IN PARALLEL

The impedances are in the form: A + jB, C + jD. At
the end of the calculation, the figure in the display is

the phase angle (degrees).
amplitude.

Program

LRN O STO 20STO 3 Lbl 1 RCLOX SBR 0 = SUM
2 RCL 1. X SBR O = +/- SUM 3 CLR INV SBR SBR
1 RCL2 STOORCL3STO 1 0STO20STO 3 SBR
1 RCL 2 x " t RCL 3 INV P—R Fix R/S Lbl O (RCL
0 x2 + RCL 1 x?) 1/x INV SBR LRN

Pressing [x % t] gives

Procedure

Load value of A into store O, value of B into store 1.
CLR RST R/S. When the display clears to 0.00, load
value of C into store O, value of D into store 1. CLR
R/S. Final display is phase angle in degrees. Press [x
¥ t] to get amplitude of total impedance (same units
as A, B, C, D).

Test Data: 2 STO O 3 STO 1 CLR RST R/S.
At 0.00 4 STO0 5 STO 1 CLR R/S.
Answer 54.52°, 2. 309 amplitude.

Fig. 3.
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out of the loop into [RCL] [3] [R/S], showing the

decimal number. Note that we use a subroutine to
calculate the power of ten because this result is
used twice in the program.

The setting-up instructions are, as usual, included
in the program. The [0] [STO] [3] step is important,
as [SUM] [3] is used in the program. We could, of
course, clear memory 3 outside the program, but
the whole aim of a program is, after all, to reduce
repetitive steps.

IMPEDANCES IN PARALLEL

Fig. 3 shows a program for adding two
impedances connected in parallel. The impedances
are written in “j-operator” form as A + jB and C +
jD. The A and C figures are the in-phase com-
ponents of impedance, and the B and D figures are
the 90° phase components. This is a particularly
useful program, as the calculation is normally very
long and tedious. The final answer is expressed in
the form of an amplitude (ohms) and phase angle
(degrees).

The method is outlined in Fig. 4. The quantities

A B
N and

A? + B2

A? + B2

are added to the quantities

C D
_ and -
C? 4+ D? C2 + D?

respectively in stores 2 and 3. This is done in steps,
with the quantities C and D being keyed into stores
0 and 1 at an intermediate part of the program at
which time the display clears. The contents of store
2 and store 3 are now treated in the same way, and
stored in memories 2 and 3. The content of memory
2 is now transferred to memory 7 (the t register), by
using [x¥t], so that the cartesian to polar conversion

can be carried out. This converts the A + jB torm of
impedance into the more useful amplitude and
phase angle form. The results are read off the dis-
play with the phase angle in degrees displayed at
the end of the program, and the amplitude displayed
when the [xXt] key is pressed. It's not by any
means a simple program, but a good illustration of
the great power of the calculator.

HARMONIC CONTENT OF A SQUARE WAVE
Formula: V = A (cos @-1/3 cos 30 + 1/5 cos 50- 1/7
cos 70 ...
Program
LRN 1STO 15 SUM2 SBROSBR 1 STO 3Lbl 2 4
SUM 1 SBRO SBR 1 X RCL 4 = SUM 3 RCL 4 +/-
STO 4 RCL 1 x=t GTO 3 GTO 2 R/S RST Lbl 3 RCL
3 R/S RST
LblORCL 1 STO52 Prd 5 1 INV SUM 5 Lbl 1 RCL
2 X RCL 5) cos X RCL O -~ RCL 5) INV SBR LRN
Procedure
Store wave amplitude voltage in STO 0.
Store number of runs required in STO 7 (1 for fun-
damental plus 1 for each harmonic) 1 STO 4 0 STO
2 Fix 2 CLR RST. R/S gives amplitude of wave plus
harmonics for 5°. Each press of R/S subseqguently
gives the total amplitude for 5° intervals.
Test Data: 10 STO 0 2 STO 7 (only 3rd harmonic) O
STO 2 1 STO 4 Fix 2 CLR RST.
Amplitude sequence is: 13.18, 6.96, 12.02, 7.73,
9.93, 8.66, 7.33 ...
Note: SBR O and SBR 1 could be combined. They
have been separated here to show the differen:
steps involved. SBR O does not use INV SBR
because it is always followed by S8R 1.

-Fig. 5
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Fig. 4. The method employed for calculating
complex impedances

SINE WAVE HARMONICS

Our last illustration is another highly useful one
from the point of view of looking at the harmonics of
a sine wave. This particular program calculates the
total amplitude of a wave plus odd number har-
monics up to as many harmonics as you want (if you
have time to wait). The formula that is used is
shown in Fig. 6, and it allows for the higher har-
monics being of low amplitude. Students of elec-
tronic engineering will recognise this as a Fourier
series. The required number of harmonics is stored
in memory 7. A subroutine is used to calculate the
odd numbers, using the formula 2n-1, this is sub-
routine 0. Subroutine 1 is then used for calculating
the cosine of the angle which has been selected
from store 2, multiplied by the odd number stored in
memory 5. The cosine is then multiplied by the
amplitude A (store O) and divided by the odd har-
monic number in memory 5. For each value of angle
theta the loop goes round subroutines 0 and 1, ad-
ding up the harmonics into memory 4, and reversing
the sign of amplitude on each run through. When
the correct number of harmonics has been added,
the [x=t] step switches out of the loop, so that the

(Continued on.Page 185)
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THE “DORIC"

9 WAVEBAND |

PORTABLE

Part 4 (Conclusion)

By Sir Douglas Hall, Bt., K.C.M.G.
Completing the a.m.-f.m. tuner

In this concluding article we complete the con-
struction of the v.h.f, medium and long wave tuner.
This, positioned above the amplifier-speaker
assembly, is the final unit in the composite “Doric”
receiver. As readers who have followed the series
will know, this employs a six-band short wave
tuner which may be used on its own as a headphone
receiver, and an amplifier-speaker unit which can
similarly be employed as an amplifier in its own
right. The present tuner can also be used, with
stereo headphones, as a complete self-contained
receiver.

WIRING

A 13-way tagstrip and a 15-way tagstrip are cut
from the 28-way tagstrip, and are secured inside
the receiver with four small woodscrews. These
pass through the tag centres indicated in Figs. 10a
(a) and (c). A nut is placed over each screw
between the tagstrip and the plywood to space the
str‘i)e slightly away from the wood.

iring is then carried out as illustration in Fig.
10. For clarity, components are shown spread out
but, in practice, all connections including in par-
ticular those in the v.h.f. section should be short
and direct, and the components should all be
within the outline of the item of Fig. 8(a).

The switch positions of S5, as its spindle is
rotated clockwise, are: Off, Medium, V.H.F., Long.
The switch is illustrated as mounted and also lying
flat to show how the connections are made to it.

When wiring has been completed, connect a PP3
battery and insert the stereo plug from the
amplifier-speaker unit or plug in a pair of stereo
headphones. Turn S5 to medium waves and tune in-
a station at about 250 metres and then one at
around 450 metres. Set up VR8 such that a
minimum amount of adjustment is required in
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The complete “Doric”” receiver with all

sections assembled together
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Fig. 10(a). Connections to the 13-way tagstrip
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VRT to keep the receiver in its most sensitive condi-  two adjustments are most easily carried out with
tion — on the edge of oscillation — for all settings  the item of Fig. 9(a) tem orarily removed.
between 250 and 450 metres. Next tune in a station Turn to the long wave gand to check that all is
at about 200 metres and adjust VC2 so that oscilla-  well here. VR7 will have to be advanced further on
tion starts at about the same setting of VR7. These  this band to obtain oscillation.
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V.H.F. RECEPTION

Next, set S5 to the v.h.f. position and extend the
telescopic aerial. Adjust VR10 until a light inherent
hiss becomes louder. Adjust the tuning control so
that the local B.B.C. stations and any local com-
mercial stations are received. If the louder hiss
cannot be obtained, adjust VR9 to insert less
resistance into circuit. If the louder hiss appears
with VR10 only slightly advanced from its
minimum position, adjust {’RQ the other way. The
louder hiss should come in when VRI10 is fairly
near its maximum setting, and it should disappear
on the reception of a signal. There will be two cor-
rect tuning positions, very close to each other, with
a tuning point in the centre which gives distorted
results. In areas of bad reception the hiss may not
disappear, and this is an indication that the
receiver is not picking up a sufficiently powerful
signal. Careful orientation of the aerial will help
here, and it may also help to try the receiver in
different parts of the room. In very strong reception
areas the aerial may need closing down or even to
be completely removed, in order to prevent
overloading.

If, with use, the aerial becomes loose on the
swivelling clip, another clip of the same type may
be passed over the existing one to strengthen its
griX on the aerial base.

cover for the tuner may be made with the
items shown in Figs, 11(a) ang, (b). Two Figs. 11(b)
pieces are required, and these are fastened with
woodscrews to the long sides of Fig. 11(a). The
assembly is then covered with Fablon of any
desired colour. A tuning scale can be made up on a
piece of card and fitted in the cut out area which

When out of use, the telescopic aerial is
stowed in the non-swivelling clamp and may
then be employed as a carrying handle
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Fig. 11(a) The top section of the cover
{b). The cover has two sides attached
to it. These have the dimensions
shown here

will lie above the pointer and slot as shown in Fig.
9(f). Not shown in Fig. 11(a) is a 4in. hole throug
which the short wave telescopic aerial passes. Its
position is found with the aid of the amplifier and
short wave section.

When the cover is in place, the base of the
telescopic aerial for the a.m.-f.m. tuner may be
fitted to the swivel clip. The aerial acts as a carry-
ing handle when the receiver is not in use by being
fitted also into the other clip.

Current consumption from the PP3 battery is
about 2 to 3mA only.

(Concluded)
RADIO AND ELECTRONICS CONSTRUCTOR
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Trade News

"“VELVET GRIP"” HANDLES FOR ELLIOTT LUCAS ‘1000° RANGE PLIERS

James Neill Ltd., of Napier Street, Sheffield,
S11 8NB announce that the ELLIOTT LUCAS
‘1000’ range of pliers will now be suﬁplied with red
PVC “velvet grip” covering on the handles. There
is no increase in price nor change of catalogue
numbers.

The ‘1000’ range of pliers are made from ‘A’
quality, high tensile steel and specially designed for
use by electronics engineers, watchmakers and
jewellers. The length is standard at 115mm (44”)
and the slim styling, balance and light weight com-
bine to produce the firm but sensitive touch so es-
sential for intricate work.

The red “velvet grip” handles will give even
greater control and also provide extra comfort for
the user.

The ‘1000’ range, which like all ELLIOTT
LUCAS products are guaranteed for life, comprise
end cutting & diagonal cutting nippers, flat nose,
snipe & round nose pliers and snipe nose side cut-

ting pliers. They are available individually or in
sets of three or six in handy pocket wallets.

Individual price range is from £3.87 to £7.15 each
including VAT.
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CAGED NUT INSERTION TOOL

Insertion and removal of caged nuts in
electronic equipment racking can be
simplified using a new tool from Vero Elec-
tronics Limited. The unique tool easily and
accurately locates the caged nuts in 19”
racks, cabinets and enclosures, reducing
assembly time of finished egquipment by as
much as 50%.

Easy to operate — the caged nut is placed
in the jaws-end of the head with the spring
clips of the nut facing outwards, squeezing
the handle compresses the springs allowing
the nut to be pushed into the aperture — the
tool is designed for caged nuts to fit a stan-
dard 9.5mm (3”) square aperture.

Priced at £2.67 each, the Caged Nut Inser-
tion Tool may also be used for extraction.

Enquiries to Vero Electronics Limited, In-
dustrial Estate, Chandler’s Ford, Eastleigh,
Hampshire S056 3ZR.

TUNE-IN TO PROGRAMS — Part 9

total amplitude is displayed ([GTO] [3]). The next
press of the [R/S] key then increments the angle by
5° ([5] [SUM] [2]) and starts the calculation all over

again. To draw the graph shape produced, we enter
some convenient amplitude, such as 10, into store
0, and prepare a graph with 5° intervals of angle.
Each result can then be entered up as it appears.

These programs have been briefly described, but
there should be enough detail for you to follow what

NOVEMBER, 1979

continued from page 181

is going on if you are reasonably familiar with the
formulae used in electronics. As for writing your own
programs — only practice can help now. Reading
other people’s programs is interesting, but nothing
beats the challenge of devising a program for
yourself, debugging it, testing it, and making full use
of it. Long may your subroutines loop smoothly!

{Concluded)
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BLEGCTRONIGS Sonstr constructors

save money! with our:-king King size’ packs
of components

“Sticky problems solved super fast” with
AVDEL BOND the wonder bond, cyno-
acrylate adhesive. Bonds: ceramics,
plastics, rubber etc; 2 grm phial only 70p or
2 phials for £1.25 (complete with instruc-
tions}). P&P this item 10p (similar
adhesives in shops cost 98p per phial).

.
* Y ¢ £
PACK X101: Contains 35 m

mixed capacitors, all good

FREE with the first order opened this month, worth £16 —
a8 Rockwell 24RD-11 — value £15.96

Special Offer — Super ATZ C60
chromium dioxide, very low noise, hi-
output cassette tapes of high quality,
2 x 30 mins recording/playing time. 5
for £5 (p&p included). These are
quality tapes and normally sell at
£1.20 each.

*SAVE MONEY NOW ON CASSETTE
TAPES.
Academy CB60 — Super low noise, his
output, cassette tapes (ferric oxide) 2 x
30 mins recording/playing time. 5 for £3
{post and packing included).

" REALLY SUPER VALUE r

PACK X103: Contains 30
mixed transistors, some new

usable values, i.e. 1,500pf /
0.01nf / 0.15nf / 0.4nf etc.
48p per pack or 2 packs for
only 82p.

PACK X102: Contains 50

.Germalnium diodes, similar to

0A90/91. Only 42p per pack
or 2 packs for only 77p.

and branded NPN & PNP:
silicon and Germainium (most
usable). Great value at only
65p per pack or 2 packs for
only £1.10.

PACK X104: Contains 50
silicon diodes, similar to
1N4148. A real bargain at
48p per pack or 2 packs for
80p.

REALLY SUPER VALUE

PACK X105: Containg 50
mixed wattage resistors. Real-
ly super value at only 45p per
pack or 2 packs for only
80p.

full spec devices, i.e. IC’s, trans-
istors, diodes, power rec’s, etc.
like: 741/748 IC's — 1N40O1
diodes, BFY50/BF167/BC172/
BFR81/transistors plus germ
and silicon diodes: QA81/
1N914, Super snip at only

%

PACK X106: Contains 20
electrolitic capacitors, ideal
for transistor circuits. Values
like 10 Mfd / 50 Mfd / 220
Mfd / 100 Mfd at £1 per pack
or 2 packs for £1.70.

PACK X109: Contains 50 :

PACK X110: Contains 25
brand new and tested diodes,
i.e. 5 power types and
120 mixed types; i.e.
power/zener/switching. All
new at only 85p per pack.

L

PACK X107: Contains 20
ceramic caps, ideal for tran-
sistor AF/RF circuits. Values
like 150 pf /220 pf/ 330 pf/
22 pf / 39 pf etc. Only 50p
per pack or 2 packs for 85p.

il e soren e |

PACK X108: Contains 10 full
spec devices (transistors)
NPN/any mix, you choose, i.e.
BC107 / BC108 / BC109 at
only 99p per pack. Too good
to miss.

PACK X111: Contains 25
400MW zener diodes, like
BZY88 / HS2027 / QAZ240.
Too good to miss at the snip
price of 68p per pack or 2
packs for only £1.22p.

=

PACK XII2: Contains 10
(slightly out of spec) mixed
LE.D.s, different sizes and
colours, all are suitable. A
really super bargain at only
£1.29 per pack.

£1.39 per pack.

SIGTRONIC
*ELECTRONICS %

{Due to Exchange Control Currency Regulations)

27 Malvern Streat, Stapenhill, Burton-On-Trent, Staffs DE15 9DY

TELEPHONE: (0283) 46848, after 6 p.m. for ell SPECIAL ORDERS & QUOTATIONS
Al prices include VAT, — Add 50p to order for P & P. Cheques/Giro Cheques/P.0.'s accsptad

‘ORDERS FROM DVERSEAS WELCOME': — Please write stating your needs and we will

£

by return

BUILD YOUR OWN
PA, GROUP & DISCO SPEAKERS by R. F. C. Stephens

Save money with this practical guide. Plans for 17 different
designs, Line source, 1.B., Horn and Reflex types, for 8°-18" drive
units, £3.95 post free ($8 overseas).

THE INFRA-BASS LOUDSPEAKER by G. Holliman

{full constructional details for versions using 157, 12" and 10~
drive units.) £2.95 post free ($6 overseas).

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens
This book is a must for the keen home constructor. Latest tech-
nology DIY designs. Plans for L.B., and Reflex designs for 10-100
watts. Also unusual centre-bass system. £2.20 post free ($5 over-

Build BO Interesting Projects on a
P.C. Chassis with surplus com-
ponents from vour “Snares Box".

EXPERIMENTER'S
PRINTED CIRCUIT KIT

Contents: 4 small boards to suit the
enclosed designs, etching powder,
resist paint, solvent, degreaser and
etching instructions. Also 60 Cir-
cuit Diagrams, chassis plans and
layouts tor simple Crystal Sets,
Transistor Receivers, Transmitters,
Ring Radio Metal Detector, Radio
Control, Ultrasonic Alarm, Inter-
coms, Amplifiers, Instruments,
Gadgets, etc., you can build at
negligible cost with ‘surplus’ or
reclaimed parts and transistors you
already have,

PHOTOELECTRIC KIT

A kit of basic parts to build a simple,
I.R. sensitive photoelectric switch.
Contents: phototransistor, tran-
sistors, diode, resistors, connector,
relay chassis board, case, screws
rivets and full instructions. Also
plans for Modulated-Light Alarms.
Price: £4.50, Postage & pack. 60p.

OPTICAL KIT

A kit of parts of build an I.R, folded-
bearn projector and receiver to suit
the above kit, Contents: 2 lenses, 2
mirrors, 2 45° blocks, infra-red filter,
lampholder, building plans, etc.

Price: £3.70. Postage & pack. 30p.
Both kits together make an efficient

seas). Price: £1.70. Postage & pack. 30p Invisible Beam Burglar Alarm.
ECTRONICS
VAN KAREN PUBLISHING EXPERIMENTAL EL
i 335 Battersea Park Road, London S.W. 11 4SL
S-SwanSaent 48 llmsipapaGheshire Send S.A.E. for full details’af all kits and circuits
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SMALL ADVERTISEMENTS

Rate: 12p per word. Minimum charge £2.00

Box No. 30p extra

Advertisements must be prepaid and all copy musf’
be received by the 4th of the month for insertion in
the following month’s issue. The Publishers can-
not be held liable in any way for printing errors or
omissions, nor can they accept responsibilitv for
the bona fides of Advertisers. Where adver-
tisements offer any equipment of a transmitting
nature, readers are reminded that a licence is nor-
mally required. (Replies to Box Numbers should

be addressed to: Box No. —, Radio and Elec-
tronics Constructor, 57 Maida Vale, London, W9
1SN.

CONSTRUCT METAL DETECTORS: 1. £120 pulse dis-
criminator (£12 construction cost). 2. £60 model (£6 con-
/cost). 3. £30 BFO (£3 con/cost). For all three together,
written guaranteed d.i.y. plans, send £2. (Dept. RC), J.
Lucas. 2 College Road, Grays, Essex. (Established 1973).

COMPLETE REPAIR INSTRUCTIONS for any re-
quested TV, £5 (with diagrams £5.50). Any requested ser-
vice sheet £1 plus s.a.e. S.a.e. brings free newsletter,
details unique publications, vouchers and service sheets
from 50p. AUSREC, 76 Church Street, Larkhall,
Lanarkshire.

INTERESTED IN OSCAR? Then join AMSAT-UK..
Newsletters, OSCAR NEWS Journal, prediction charts,
etc. Details of membership from: Ron Broadbent, G3AAj,
94 Herongate Road, Wanstead Park, London, E12 5EQ.

FOR SALE: Inverter, 12V d.c. to 240V a.c. Suitable running
éggg'lc shaver, camping, boating, etc. £5.50. Box No.

SOLAR CELLS: Bits, books and bargains. Send 95p for
Solar Cell booklet and Data Sheets or stamp for list. —
Edencombe Ltd., 34 Nathans Road, North Wembley,
Middlesex HAO 3RX. e

‘WANTED: Large and small quantities ot transistors, 1.C.’s
displays, etc., etc. Call any Saturday to: 306 St. Paul’s
Road, London N.1. Telephone: 01-359 4224. _

THE RADIO AMATEUR INVALID & BEDFAST

CLUB is a well established Society providing facilities for
H the physically handicapped to enjoy the hobby of Amateur
Radio. Please become a supporter of this worthy cause.
Details from the Hon. Secretary, Mr. H. R. Boutle, 14
Queens Drive, Bedford. :

FOR SALE: Foundamentals of Radio Servicing by B. W.
Hicks, published by Hutchinsons Educational, £2.20 post
paid. Handbook of Satellites and Space Vehicles by R. P.
Haviland, £3.50 post paid. — Box No. G366.

P.C.B. DESIGN. Qutline drawings, layouts, projects, for
the constructor. Cost according to circuit complexity. D.
G. Harrington, 25 Poynter Road, Bush Hill Park, Enfield,
Middlesex.

KRADIO, ELECTRONICS, TELEVISION BOOKS.
Largest variety. Lowest prices. Write for list. Business
]I-’rgmotlon Bureau, 376 Lajpat Rai Market, Delhi 110006,
ndia. g

AERIAL BOOSTERS — Bl1 VH¥/FM Radio — BliA
VHF 2 Metre Radio — B45 UHF Television. Price £5.
S.A.E. for leaflets, Electronic Mailorder Ltd., Ramsbot-

i tom, Bury, Lancs. BLO 9AG.

WANTED: FAX equipment, manuals, service sheets, etc.
G2UK, 21 Romany Igoad, Qulton Broad, Lowestoft, Suf-
folk. NR32 3PJ. '

FOR SALE: Bush cassette tape recorder, battery driven.
Microphone, etc. Excellent condition. £10 plus postage.
Box No. G375. .

(Continued on page 189)

POST. THIS COUPON
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Wilmslow
Audio

THE firm for speakers!

SEND 30p FOR THE WORLDS BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS
KITS, CROSSOVERS ETC. AND DISCOUNT

PRICE LIST

AUDAX eAUDIOMASTER oBAKER ¢BOWERS &
WILKINS oCASTLE e CELESTION o
CHARTWELL eCOLES eDALESFORD e
DECCA eEMI oEAGLE oELAC oFANE o

GAUSS GOODMANS o I.M.F,
ISOPON oJR e JORDAN WATTS oKEF e
LEAK e LOWTHER e MCKENZIE eMONITOR
AUDIO e PEERLESS e RADFORD eRAM o
RICHARD ALLAN oSEAS ¢STAG oTANNOY o

VIDEOTONE®@WHARFEDALE@YAMAHA
SHACKMAN oTANGENT

WILMSLOW AUDIO oeer nec

SWAN WORKS, BANK SQUARE, WILMSLOW
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street
Tol: 0625-529599 for Speakers, 0625-526213 for HiFi

FIRST
and STILL BEST

We've been producing our Elec-
tronics Components Catalogue for
over 20 years. During that time
we've learned a lot, not only in the art
of catalogue production but in
building a business that serves the
needs of constructors. Little wonder
that we have a reputation second to
none for our catalogue — and for the
service that backs it up. Experience
both for yourself. Just send £1.30
with the coupon and a catalogue will
come by return of post.

@ About 2,500 items clearly listed and indexed.

@ Profusely illustrated throughout.

@ 128 A-4 size pages, bound in full-colour cover.

@ Bargain list of unrepeatable offers included free.

@ Catalogue contains details of simple Credit Scheme.

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

Y S IS I M SIND GEED Gk AEMY GRG SEEn N GRM EER EEee o

8 I Please write your Name and Address in block capitals -'
G ~q |
3
| I
5 | ADDRESS |
g |
12 | HOME RADIO (Components) LTD., Dept. RC ‘
S | 234-240 London Road, Mitcham, Surrey CR4 3HD |
-g- '_ . s Rid.N_o. EESEiLondonl
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ELECTRONIC PROJECTS IN THE
HOME
by O. Bishop Price £2.60

ELECTRONIC PROJECTS IN AUDIO
by R. A. Penfold Price £2.60

OP-AMPS THEIR PRINCIPLES & APPL.
by J. B. Dance Price £2.60

PRINTED CIRCUIT ASSEMBLY
by M. J. Hughes Price £2.10

ELECTRONIC SECURITY DEVICES
by R. A. Penfold Price £1.66

UNDERSTANDING DIGITAL
ELECTRONICS
by Texas Inst. Price £4.00

UNDERSTANDING MICRO-
PROCESSORS
by Motorola Price £4.30

THE FIRST BK OF MICROCOMPUTERS
by R. Moody Price £3.36

HOW TO BUILD YOUR OWN SOLID
STATE OSCILLOSCOPE
by F. G. Rayer Price £1.70

THE OSCILLOSCOPE IN USE
by I. R. Sinclair Price £2.85

AMATEUR RADIO TECHNIQUES
by P. Hawker Price £3.80

THE MODERN BOOK CO

PROJECTS IN RADIO AND ELECTRONICS by I. R. Sinclair, Price £2.50

THEORY & PRACTICE OF MODEL
RADIO CONTROL

by P. Newell Price £4.60

REPAIRING POCKET TRANSISTOR
RADIOS

by I. R. Sinclair Price £2.66
MAKING & REPAIRING TRANSISTOR
RADIOS

by W. Oliver Price £2.30

WORLD RADIO TV HANDBOOK
by J. M. Frost Price £9.25

PROJECTS IN RADIO & ELECTRONICS
by I. R. Sinclair Price £2.50

ELECTRONIC PROJECTS IN THE HOME
by O. Bishop Price £2.60

SIMPLE CIRCUIT BUILDING
by P. C. Graham Price £2.20

110 SEMICONDUCTOR PROJECTS
FOR THE HOME CONSTRUCTOR

by R. M. Marston Price £3.20
HAM RADIO
by K. Ullyett Price £5.00

BEGINNER'S GUIDE TO DIGITAL
TECHNIQUES

by G. T. Rubaroe Price £1.10

We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDON W2 INP

Telephone: 01402 9176

UNDERSTANDING SOLID-STATE
ELECTRONICS
by Texas Inst. Price £1.80

A SIMPLE GUIDE TO HOME
COMPUTERS .
by S. Ditlea Price -£4.00

HOW TO BUILD A COMPUTER-
CONTROLLED ROBOT

by T. Loofbourrow Price £6.30

THE CATHODE-RAY OSCILLOSCOPE

& ITS USE

by G. N. Patchett Price £4.00

HOW TO GET THE BEST OUT OF
YOUR TAPE RECORDER
by P. J. Guy Price £1.90

A GUIDE TO AMATEUR RADIO
by P. Hawker Price £1.70

RADIO CONSTRUCTION FOR
AMATEURS
by R. H. Warring Price £2.80

MAKING TRANSISTOR RADIOS A
BEGINNER'S GUIDE
by R. H. Warring Price £2.90.

1979 THE RADIO AMATEUR’'S H/B
by A. R. R. L. Price £7.86

K PRICES INCLUDE POSTAGE *

DATA PROCESSING ‘

(emm

ECOVEFL FLIL . sAPNAN

UNDERSTAND DATA
PROCESSING

NEW FOURTH EDITION

200 pages

9111 x 6%11

DATA PROCESSING, by Oliver & Chapman, is now in
its Fourth Edition

PRICE £2.75
P.&P. 40p

PUBLISHED BY D. P. PUBLICATIONS

The primary aim of this outstanding manual is to provide a simplified approach to
the understanding of data processing — (previous knowledge of the subject is not

necessary).

The 40 chapters and appendices cover the following topics: Introduction to

Data Processing; Organisation and Methods; Conventional Methods: Introduction
to EDP and Computers; Hardware; Computer Files; Data Collection and Control;
Programming and Software; Flowcharts and Decision Tables; Systems Analysis;
Applications; Management of EDP, etc.

A Manual for Business and Accountancy Students

DATA PUBLICATIONS LTD,,
57 MAIDA VALE, LONDON WS 1SN.

Available from:
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SMALL ADVERTISEMENTS

(Continued from page 187)

FOR SALE: “Challenge of the Stars” by Patrick Moore and
David A. Hardy £2.00. "Destrovers” by Antony Preston
£4.00. Box No. G376.

CONSTRUCTORS 200 mixed components £4. 30W solder-
ing irons £2.60. Full refund guarantees. Lists 15p refund-
able. Mail only. Components bought. Sole Electronics,
37 Stanley Street, Ormskirk, Lancs,

COLLECTORS’ ITEMS. Nearly 50 copies of Radio Socie-
tv of Great Britain’s Bulletins covering period 1945 to
1949. In reasonable condition. Offers to: Box No. G3717.

JOIN THE INTERNATIONAL S.W. LEAGUE. Free
services to members including Q.S.L. Bureau, Amateur
and Broadcast Translation, Technical and Identification
Dept. — both Broadcast and Fixed Stations, DX Cer-
tificates, contests and activities for the SWL ‘and transmit-
ting members. Monthly magazine, Monitor. containing ar-
ticles of general interest to Broadcast and Amateur SWLs,
Transmitter Section and League affairs, etc. League
supplies such as badges, headed notepaper and envelopes,
QSL cards, etc., are available at reasonable cost. Send for
League particulars. Membershi including monthly
magazines, etc., £6.00 per annum, ({J,K, and British Com-
monwealth), overseas $12.00. Secretary ISWL, 1 Grove
Road, Lydney, Glos.,, GL15 5JE.

VHF/FM TRANSMITTER KIT. New silicon chip
design means low price (beats anyone else) and better
performance. Very small. Fully tuneable 88-108MHz.
Instructions etc., all included. INTRODUCTORY
OFFER £1.95 plus 30p P&P. (Unlicensable). M. Henry,
30 Westholme Gardens, Ruislip, Middlesex.

FOR SALE Gent's wrist watch, £20. Nurse watch, £12. Box
No. G382.

FOR SALE: Copies of Radio Constructor, W.W., P.W,
P.E, 1956 on, from 5p plus post. S.AE. enquiries.
1 Hazel Grove, Yelverton, Devon, PL20 6DX.

WANTED: Telford Communications TC10 “*Multimode™ 2
metre transmitter. Details and price please to Box No.
(3383.

WANTED: WB. HF1016 speaker. State price. Burton,
24 Holly Road, Birmingham, B16 9NH. (Telephone:
021-454-2046).

POSTAL ADVERTISING? This is the Holborn Service.
Mailing lists, addressing, enclosing, wrapping, facsimile
letters, automatic typing, copy service, campaign plan-
ning, design and artwork, printing and stationery. Please
ask for price list:' — The Holborn Direct Mail Company.
Capacity House, 2-6 Rothsay Street, Tower Bridge Road.
London, S.E.1. Telephone: 01-407 6444.

F(()}%S?ALE: Metal Detector £10. S.a.e. for lists. Box No.

PARCELS: 200 mixed components £4. 100 £2.75. 10 red
LLED's 125 90p. 100 mixed branded transistors, new,
£2.50. 50 mixed untested i.c.’s 65p. Lists 15p. Sole, 37
Stanley Street, Ormskirk, Lancs., L39 2DH.

FOR SALE: Non-working video tape recorders, complete
£50, incomplete £30 plus £6 carriage. Closed circuit
cameras £45. Commodore Pet computer £500. Stereo
cass%te mechanisms £10 and £15. 25 2W zeners 50p. Box
No. G385.

X-BAND SPECTRUM ANALYSER tor sale or exchange
for good multimeter. Telephone Swindon 751112:

DIGITAL MULTIMETER Doram. Cost £68. Also similar
multimeter (Watford) £55. Offers, 4 Riversley Road,
Giloucester, GL2 0QT.

SIGNAL INJECTORS (AF/RF) £2.50 with full instruc-
tions. Pin points faults in radios/amps. quickly. Or send
s.a.e. for list of low priced test equipment. gobker, 29
Chadderton Drive, Unsworth, Bury, Lanes,

(Continued on page 191)

A CAREER IN RADIO

Start training today and make sure you are qualified to take
advantage of the many opportunities open to the trained
person. ICS can further your technical knowledge and
provide the specialist training so essential t0 success.

ICS. the world's most experienced home study college.
has helped thousands of ambitious men to move up into
higher paid jobs - - they can do the same for you.

Fill in the coupon below and find out how!

There is a wide range of coutses to choose from, in-
cluding
CITY & GUILDS CERTIFICATES TECHNICAL TRAINING
Telecommunications Technicians’

8 e 2 tier & wiae choice of non-exim
Racio TV Electronrics Technicians ICS ofter a wiae chor D

caourses designed to equip you for a

Electrical Installations lechnicians better job m_voc'udgamculav branch of
ics i electronics, including

Electricai InstaII?lum Work Elociion o Bt L
Radio Amateurs anlengnce 5 .

i i Computer Engineering/Programming
MPT Radio Comm nications Cert. Rad:o TV & Audio Engineerig
EXAMINATION STUDENTS — & Servicing
GUARANTEED COACHING E'r'r-"ggimE":_szl-i?‘g'"ng. Instaliations

UNTIL-SUCCESSFUL
COLOUR TV SERVICING f

LT

fechmicians wavsd M TV Soqviiing a0 0 gonsiant demand Learn all tnhe
techmques you-med 10 service Codone anig Mans [V gers through new home i
stuldy course approved by deadoag manataciure i

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

| am interested in

Name ! Age ; s

Address . . ; . .

By o e A Curation i
- Accredned To »
‘ bcf’c_q c¢ International Correspondence Schools :

. Member of Dept N278 Intertext House, LONDON

ABCC SW8 4UJ or phone 01-622 9911 (anytime)

COMPONENT SEMICONDUCTORS
PACKS | BC107 12p 7400 12p
PU1: 50 untested, un- | BC108 12p 7402 12p
marked ttl. ic.’s {(mostly gg:gg }gs ;3?8 ;gs
7400 series) 65p BC183 13p NE555 3ap
PU2: Untested, unmarked BC184 13p 8112% ;gp
silicon diodes, some ger- BC212 10p p
manium. Pack of 200 (ap- BC214 10p  1N4002 8p
prox.). 65p

PT1: Tested, marked selec-

tion of popular diodes. Con- OPTO-ELECTRONICS

tains: 25 x 1N914, 10 x
1N4002, 5 x BY127 125p LEDs . 0.125" 0.2 each

PT2: Tested selection of Red TIL208 FLV117 15p
opular electrolytic’ Yellow TIL211 FLV310 22p
bog Green TIL213 FLV410 24p

capacitors. Contains: 5 x o ST vl o) 2p
| 1uF. 5 x4.7uF, 5 x 10uF, 3 DLy B Divpiay 90p
l‘ x 100uF _150p
1 PT3: Five 3W 5% res%tors BT
of each value from 10 Q to
1M. Total of 305. DIN PLUGS
Tested. 325p ‘AND SOCKETS
PT4: Stranded connecting Plug Shonar
wire. Five colours each 5 2-pin 7p 7p
metres. 65p 3-pin 11p 9p
PT5: As pack PT4 but solid 5-pin 180° 13p 10p
conductor. 65p 5-pin 240° 14p 11p
BARGAIN SPOT = -
Whilst stfcks last CABLE AND WIRE Price
Money refunded if unavailable per metre
2,200uF 25V electrolytic 38p Single Microphone Cable 109
AD142 Transistor 30p Mains, 3A 3 core 1:"
S.P.ST. Toggle switch  29p Lo uiioaphiex [

Mail order only. All prices include VAT. Please add 20p for
postage (except component packs). Full list available on
receipt of large s.a.e.

T. & J.ELECTRONIC COMPONENTS |

98 Burrow Road, Chigwell, Essex IG7 4HB '
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DIRECT READER SERVICE
RADIO & ELECTRONICS BOOKS

17. Solid State Power Supply Handbook 85p 35. Fun and Games with your Electronic Calculator 75p
18. 50 Projects Using IC CA3130 95p 36. 50 (FET) Field Effect Transistor Projects 1.25p
19. 50 CMOS IC Projects 95p 37. 50 Simple L.E.D. Circuits 75p
20. A Practical Introduction to Digital 1C’s 95p 38. How to Make Walkie-Talkies 1.25p
21. How to Build Advanced Short Wave Recelvers 1.20p 39. IC 555 Projects 1.45p
22. Beginners Guide to Building Electronic Projects 1.25p 40. Projects in Opto-Electronics 1.25p
23. Essential Theory for the Electronics Hobbyist 1.25p 41. Radio Circuits Using IC’s 1.35p
24, Constructors Manual of Electronic Circuits for 42. Mobile Discotheque Handbook 1.35p
the Home 50p 43. Electronic Projects for Beginners 1.35p
25. 79 Electronic Novelty Circuits 75p 44. Popular Electronic Projects 1.45p
26. 52 Projects Using IC741 95p 45, IC LM3900 Projects 1.35p
27. How to Build Your Own Electronic and Quartz 48. Electronic Music and Creative Tape Recording 1.26p
Cogtrolled Watches & Clocks 86p 47. Practical Electronic Calculations and Formulae 2.25p
28. Two Transistor Electronic Projects 86p 48. Radio Stations Guide 1.45p
29. How to Build Your Own Metal and Treasure Locators 1.00p 49. Electronic Security Devices 1.45p
30. Electronic Calculator Usars Handbook 96p 50. How to Build Your Own Solid State
31. Practical Repair and Renovation of Colour TVs Oscilloscope 1.50
{Reprinting) : 7y 95p 51. 50 Circuits Using 7400 Series I1C’s 1.45p
32. Handppok of IC Au.dlo Preamplifier and Power 52. Second Book of CMOS IC Projects 1.50p
Amplifier Construction 95p 1 ;. "
33. 50 Circults Using Germanium, Silicon and Zener 53. Practical Construction of Pre-Amps. Tone
Diodes 75p Controls, Fitters & Attenuators 1.45p
34. 50 Projects Using Relays, SCR’'s and TRIACS 1.10p 54. Beginners Guide to Digital Techniques 95p

POSTAGE: 20p PER BOOK. IF MORE THAN 3 BOOKS ORDERED: 10p PER BOOK

To: Data Publications Ltd., 57 Maida Vale, London W9 1SN

Please send me within 21 days ............... ot A A, T e copy/copies

BOOKNNOST =SSN, | s . N TR e S e bl el
| enclose Postal Order/Cheque for £ ........

NaNe mtn. cipmts . 2 dwvam- rs e o ARE T e, - g - ADERIR L - M. el o e, L ks,

Address ............... RS sl Bors o o O LI o oo T o 5o L S Werifl KA e A e

..... R T T T Y

(Block Letters Please)
(We regret this offer is only available to readers in the U.K.)
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SMALL ADVERTISEMENTS

{Continued from page 189)

2 METRE FM MONITOR RECEIVER MODULE. PCB
size 5 in. x 22 in. 6 channel. Complete kit including
prewound coils/transformers and ceramic filters £24.30.
Matching scanner, 2 mode kit £7.90 inc. LED’s. Receiver
crystals £2.50 per channel. Details s.a.e. A. Bailey,
G3WPO, 9 Alberta Walk, Worthing, Sussex.

INTERCOM/BABY ALARM. 50 ft. lead, volume control.
Only £7.95. Refund guarantee. J. Harmsworth (RE2), 34
Victoria Street, Eccles, Maidstone, Kent.

PERSONAL

JANE SCOTT FOR GENUINE FRIENDS. Introduc-
tions to opposite sex with sincerity and thoughtfulness.

Details free. Stamp to: Jane Scott, 3/Con North St
Quadrant, Brightpn, Sussex, BN1,3GJ.

FOR HELP with (elementary) Computer, statistical or
b technical mathematics, send query, s.a.e., paper, P.O.
for 50p to: Box No. G380. .

BROADLANDS RESIDENTIAL CLUB for elderly
&}eople. Are you recently retired and looking for a home?

e have a delightful top floor room overlooking Oulton
south. Write to: The Warden, Broadlands
lub, Borrow Road, Oulton Broad, Lowestoft,

Broad, facin
1 Residential
Suffolk.

IF YOU HAVE ENJOYED A HOLIDAY on tne Norfolk
Broads, why not help to preserve these beautiful
waterways. Join the Broads Society and play your part in-
determining Broadlands future. Further details from: —
The Hon. Membership Secretary, The Broads Society,
“Icknield,” Hilly Plantation, Thorpe St. Andrew,

+ Norwich, NOR 858.

CHI-KUNG for mental/physical health. Discover “Chi” -
the life-force/bio-electricity in your body. Send stamp for
your Free Literature. The Chi-Kung Society (REC39), 64
Cecil Road, London E13 OLR.

SPONSORS required for exciting scientific project
| " Norwich Astronomical Society are building a 30" telescope
to be housed in a 20” dome of novel design. All labour be-
ing given by volunteers. Already supported by Indust
and Commerce in Norfolk. Recreational. Educational.
You can be involved. Write to: NAS Secretary, 195 White
Woman Lane, Old Catton, Norwich, Norfolk.

ﬂ

PLEASE MENTION

RADIO &
ELECTRONICS
CONSTRUCTOR

WHEN REPLYING TO
ADVERTISEMENTS

Build your own ‘EASY DICE' from t
circuits and full components supplied, including box .

and descriptive instructions. )
Complete R, f\
Layout
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All you need is a soldering iron
TWO DICE FACES TOUCH CONTROL...

a *Self Assemble Dice £3.95
b *Ready built Dice £4.75 (INCL. P+P)

.andom Electronic

@, 83

-

7

~ o

b NI

Order now frum’ Fringewood Electronics Ltd
1 Hatton Court Ipswich Suffolk 0473210151

Amount enclosed £
Name
Address

please state amount required in appropriate box

REVOR OPTICAL &
TECHNICAL

6 SICILIAN AVENUE
LONDON W.C.1
Tel. 01-836 4536

£14.91 |

POST
FREE

4// '
dia. lens
FLEXIBLE
MAGNIFIER

WITH CAST IRON BASE,
PRECISION GROUND AND
POLISHED LENS, CHROME PLATED
FRAME AND FLEXIBLE TUBE.
IDEAL FOR HOBBIES, AND
DETAILED WORK WHICH REQUIRES
BOTH HANDS FREE.

CALLERS WELCOME

(Subject to prige ruling at the time of issue)
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RADIO & ELECTRONICS CONSTRUCTOR

Singie Copies
Price 50p each, p&p 15p
Issue(s) required taoctl RN o g o = (R o R e

Annual Subscription
Price £7.50 inland, £8.50 overseas (including Eire)

post free, commence with..... ... . . ... . . ... issue

Bound Volumes:
Vol. 27. August 1973 to July 1974 Price £3.00, post & pkg £1.05
Vol. 28. August 1974 to .July 1975 Price £3.20, post & pkg £1.05
Vol. 29. August 1975 to July 1976 Price £3.50, post & pkg £1.05
Vol. 30. August 1976 to July 1977 Price £3.70, post & pkg £1.05
Vol. 31. August 1977 to July 1978 Price £56.20, post & pkg £1.05

CORDEX SELF-BINDERS

With title, 'RADIO & ELECTRONICS CONSTRUCTOR' on spine,

. maroon only Price £1.95, post & pkg 45p
With no title on spine, maroon Price £1.95, post & pkg 45p
With no title on spine, green Price £1.95, post & pkg 45p

Prices include V.A.T.

DATA BOOK SERIES

DB5 TV Fault Finding, 132 pages Price £1.20, P. & P. 22p
DB6 Radio Amateur Operator’'s Handbook,
New edition in course of preparation

DB17 Understanding Television, 504 pages Price £3.95, P. & P. 80p

DB19 Simple Short Wave Receivers Price 80p, P. & P. 22p
140 pages
STRIP-FIX PLASTIC PANEL SIGNS
Set 3: Wording — White — 6 sheets Price £1.00, P. & P. 9p
Set 4: Wording — Black — 6 sheets Price £1.00, P. & P. 9p
Set 5: Dials — 6 sheets Price £1.00, P. & P. 9p
Prices include V.A.T.

| enclose Postal Order/Cheque for .. ... .. .. intpaymentfark § 5. S 00 AL W0 sty 8 o8 L o T
INANE e e - ey S rroser: b, oui B ) RN e B e et St ol B e
ADDRESS

b e 0 S COCUIUCOQUICIGC TR ESOOHIC R OO GCk il 8610 ESGEGE0A G SO008KIGR000 o oo 0 dif oo oo a0 ) sy P 0 I T

........ :...(BLOCKLETTERSPLEASE)
Postal Orders should be crossed and made payable to Data Publications Ltd.

Overseas customers .please pay by International Money Order.
All publications are obtainable through your local bookseller

Data Publications Ltd., 57 Maida Vale, London W9 1SN

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS

RADIO AND ELECTRONICS CONSTRUCTOR
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A 63-key ASCII keyboard with 625-line
TV interface, 4-page memory and
microprocessor interface. Details in
our catalogue.

Our catalogue even includes some
popular car accessories at marvellous.
prices.

A 10-channel stereo graphic equaliser
with a quality specification at an
unbeatable price when you build it
yourself. Full specification in our
catalogue.

These are just some of the metal cases
we stock. There are dozens of plastic
ones to choose from as well.

See pages 52 to 57 of our catalogue.

Amassive new
catalogue from
Maplin that's even
bigger and better
than before. If you
ever buy electronic
components. this is
the one catalogue
you must not be
without. Over 280
pages - some 1n full
colour -itsa
comprehensive
guide to electrontc
conmponents with
hundreds of
pholographs and
llustrations and
page after page of
invaluabie data.

Our hi-monthly newsletter contains guaranteed prices.
specal ofters and all the latest news from Mapiin.

—

J

-
L e

_..__.:\_ __.

“ Mobile amateur radio, TV and FM
aerials plus lots of accessories are
described in our catalogue.

ﬂ Adigitally controlled stereo

synthesiser the 56008 with more
facilities than almost anything up to
£3,000. Build it yourself for less than
£700. Full specification in our
catalogue.

A superb range of microphones and
accessories at really low prices.

Take a look in our catalogue —send the
coupon now!

|

An attractive mains alarm clock
with radio switching function
and battery back up! Complete
kit with case only £18.38 {incl.
VAT & p & p) MA1023 module
- only £8.42 (incl. VAT).

NTRPLIT

ELECTRONIC SUPPLIES LTD

- wanwLamericanradiohistorvycome . o

Y = Postthis ~ -
" coupon now for your
copy of our 1979-80 ﬁ.
n catalogue price 70p. ﬂ
~ Please send me a copy of your 280 page
catalogue. | enclose 70p (pius 37p p&np).

- If1am not completely satisfied | may return the )

catalogue to you and have my money refunded.

0 If you live outside the UK. send £1.35 or ten

International Reply Coupons.
ienclose £1.07. :
REC1179

@)

AME
ADDRESS

@)

A superb technical bookshop in your
home! All you need is our catalogue.
Post the coupon now!

A hi-fi stereo tuner with medium and
long wave, FM stereo and UHF TV
sound! Full construction details in our
catalogue.

Add-on bass pedal unit for organs.
Has excellent bass guitar stop for
guitarists accompaniment.
Specification in our catalogue.

All mail to:~
PO. Box 3, Rayleigh, Essex SS6 8LR.

Telephone: Southend (0702) 554155.

Shop: 284 London Road, Westcliff-on-Sea, Essex.
(Closed on Monday).
Telephone: Southend {0702) 554000.




