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ALL MAIL ORDER BY
RETURN.C.0.D.SERVICE
WELCOME

All mail order and enquiries to 270 Acton Lane, Chiswick, London ¥4 5DG

Tel: 01-994 6275

G.T.ELEGTRONICS

V.A.T,

Unless otherwise stated all prices are
exclusive of VAT. Please check
whether the goods you are ordering
are 25% or 8%. Carriage orders under
£5 please add 33p. Order over £10
post free in U.K. only. This to be at
our discretion,

EM'CON DUCTORS TIP29B  54p ' 2N2369A S50p S.C.R.s TRIACS
S TR & R He | cases” | XAy
B 14p | 15100 15 1 5p 6 D ]
ACIor 3 DoaaL 1IN R Tieke T aNzeds et C::};;g ¥olscwop 140
AC125  25p BC238 15p MJ340 S0p | TIP33B £1-06 2N4904 25p § C P | SC40E £1-65
AC126  25p BC239 15p  MJ4B1 95p TIP34B £1-62 2N2905  30p | CRS1/40 85p | SC45D £1-70
AC127  25p | BC300  30p ‘MJ2801 £1-25 TIP35B £2-71 2N2906 25p | CRS1/60 90p | SC4SE £2:10
AC128  25p BC301 30p  MJ2901 £1-95 TIP36B £3:50 2N2907  25p CRS3/10 62p | SC50D £2-42
AC178 25p  BC302 30p  MJE340 sS0p | TIP41B  78p 2N2926  13p CRS3/20 2, SC50E £2-70
ACt87  2Ip BC303  35p | MJE370 75p  TIP42B  95p | 2N3053  25p P | DIAC 25p
TIP29C  68p ' 2N30! 50 CRS3/40 0p | —
AC188  27p BCY31 35p MJE3Tt  80p P 55 p
ACY17 25p BCY32 95p MJES20 e5p | TIP30OC 72p 2N3232 £1-35 | CRS7/400 £1-00| LINEAR 1.C.s
ACY18 25p BCY33 60p MJ2055 £1-20 | TIP31C 80p 2N3525 £1-10 § CRS161100  85p | LM304 Neg Voltage
ACY19 25p  BCY34 65p  MJE3055 75p | 1IP32C £1-00 2N3553 £1-40 CRS16/200 s0p Reg. £2:10
ACY20 25p BCY38 65p MMI613 45p IP33C £1-20 2N3643  30p CRS16/600 £1-80 LM309K 5V, 1A.
ACY21 25p BCY38 95p MMIiT12 60p TIP34C £1-80 2N3702 12p /1 Voltage Reg.
AD140  60p BCYSS £1-50 MPF102 4Sp TIP35C £3-00 2N3703 12p } C106B 45p g
AD142 60p BCY70 20p  MPF103 TIP38C £3-74 2N3704 12p [ C106D 70p | LM723C 2-37V.
AD16t  45p BCY7I  20p | (2N5457) 35p | TIP4IC  90p 2N3705  12p | 40860 sop| 150mA
AD162 45p BCY72 20p | MPF104 TIP42C £1-00 2N3706 12p TIC4s 35p Voltage Reg.
AF114  25p BDI21  75p  (2N5458) 35p TISso  4o0p 2N3707T  M2p | (O £1-90 75p
AF115  25p BD123  #5p MPF105 ZTX107 15p  2N3708  14p MFC4000 250mW
AF116  25p BDI124  70p (2N5459) 40p ZTX300 95p 2N3709 14p § BT10/500A  90p|  Audio 75p
AF117  25p BD131 40p OA47 10p ZTX500 16p 2N3771 £1-50 TBAS00 5 Watt
AF118  S0p BD132 S0p OAT70 10p ZTX501 20p | 2N3772 £1-80 BRIDGE Audio *9p
AF124  30p BD135 50p OA79  10p ZTX504 50p | 2N3792 £1-30 RECTIFIERS | 705C Op Amp
AF239  60p BD136 50p OAS81 10p  ZTXS531 39, 2N37 30 [ o2 15 200v 38p | ,,D:-L/TO 4sp
BA102 30p BD139 75p OAS0 10p | ZTX550 25p  2N3819  35p BY164'1-44 200V | 741C Op Amp 8/14
BA112 S0p BD140 87p | OA91 10p  IN658 8p  2Nas20 55p 57p D.LL./TO99 35p
BA114 16p BD153 30p OA200 10p  IN914 8p | 2N3823  70p MDA952/2 6A 747C Dual Op
BA155  16p BD156 80p OA202  10p | INSt6 3p  2N3366  85p 00V sop | ,,Amp £1-20
BA156  15p BDY17 £1-50 OA210 gSp =N4001 :p guggg; gp 74[8)C'On Amp 750
.75 | 0A211 5p | IN4002 p p
gg:g; ::: 53313 g;: OC16 a0p | IN4003 9p 2N3%06 25p § ZENER DIODES | ZN414 Radio I.C.
BC109  14p BDY20 £1-20 OCI19 85p IN4004  10p | 2N40t4  30p | BZY83 Serles £1-2
BC103c 16p  BF152  29p | OC22 S5p | INAOO5  12p | 2N4036  62p 400mwW | TAD100 Radio I.C.
BC113  13p BF166  30p OC26 65p  IN4006  14p 2N4037  44p | 3-3v-33V, 5% f11p | _inc. Filter £1-90
BC114  13p BF178  35p OC28 60p | IN 16p | 2N4058  14p || 1-5W range 25p | CA3014 £1-55
BC115  15p BF180  35p OC35 §0p | IN4148 7p | 2N4059  14p § 10W range 45p | CA3018 £1-00
8C116  15p  BF194  16p OC36 65p  2N696  25p 2N4060  12p CA3028 £1-20
BC117  20p BF195  16p  OC42  40p | 2N697  25p | 2N4061  12p L.E.D. A3035 £1-00
BC118  15p  BF196  16p | OC44 20p 2NG98  25p 2N4082  12p § o .00 3p | GAJME  9sp
BC119  30p BF197  16p OC45 25p | 2N706  12p | 2N4126  18p | oonc, 29p | GA3M48 £2:35
BC143  25p  B8F200 35p  OC70 15p | 2N706A  14p | 2N4286  25p | L% 00,0 20p CA3075 £1-60
BC147 12p BF224  18p OCTH 12p  2N708 . 15p | 2N4287  25p CA3089E  £1-90
BC148  12p BF244J 18p  OC72 20p | 2N929  22p | 2N4288  27p LD.R CA00Q  £4-85
BC149 12p BF245 45p | OC75 25p | 2N930 20p  2N4289 30p orPIZT T 0 MC1303L -20
BC149c  14p BF2s9 s5p OC76 25p 2N1132  25p | 2N4: 25p P | MC1310P _ £2-3¢
BC157  14p BFX29 30p | OGTT  40p | 2N1302  30p 2N4281  32p SN76660 EQ
BC1S8  14p BFX34 3pp OCS! 25p | 2N1303  30p | 2N4302  45p || NESSS Timer 80p TBA120 65p
BC1S8  isp BFXB5  30p | OC83  25p | 2N1304 30p 2N4444 £1-9 § TO3 VOLTAGE REGULATORS
BC167  14p BFX86  30p  OCB4 25p | 2N1305  3op 2N4871 350 | 1005 5V 650mA
BC168  14p BFX88 30p OC139  30p 2N1306 30p 2N4%03 £1-30 [ {036 12V 600mA
BC169  14p BFY10 35p OC170  25p 2N1307 30p 2N4919  90p || 1037 15V 450mA £1:60 ea,
BC169c 15p | BFY44  50p OCIT1 30p  2N1308  30p  2N5069 £1-30
BC172 13p | BFY50 25p | OC200  60p 2N1309 30p 2Nstol  96p VEROBOARD
BC182  12p BFYS1  25p OC201  60p 2N1613  30p | 2N5192 £1-20 01 015
BC182l.  12p | BFY52  25p | OC202  75p | 2N1711  30p | 2N5194 £1-10 24 x 33 320 2
BC183  12p | BFY53  25p | TIP29A 4Sp | 2N1890  60p  2N5195 £1-40 2{x5 35p 355
BC1s3L  12p | BFYSO  65p | TIP30  55p 2N2146 5P | Nspes  asp | 35 x 3 b+d W
BC184  12p BSVGS  70p TIP3IA S7p 2N2147 90D | oNsags  ssp 33xs 14 "o
8C184L  izp BSWE3 85p TIP32A #9p | 2N2160  30p | oNs208  Sop T2y e 290
BC185  35p | BSW6E8  80p TIP33A £1-00 2N2217  25p | pNsas7  35p A 3t A
BCi86  27p | BSX10  15p | TIPMA £1-40 | 2N2218  25p | oNsesg  3sp | 17 4o 3 L
Be212  12p BSX20  15p | TIP35A £3-20 | 2N2219  28p  5Nsese 40p PIN INS. TOOL 720 129
BC212L  14p | BSX21  25p | TIP36A £3-50 2N2: P 2N54g5  S5p | Sp.F. CUTTER i2n i25
BC213  12p  BY127  20p | TIP41A  70p | 2N2222A 25p | oNse00  sSp 100 PINS SS 30 30p
BC213l. 12p BYied ~ 85p TIP42A 85p  ZN2306  70p | oNssss  esp | 100 PING s 305 300
QTY. DISCOUNTS: 12+ 10%: 254 15%; 100+20% 2N5777 40p 500 P:Ng gg E:-SS g:.s:
500 PIN £1-5§ £1-8!
TTL (full stocks availahle) | SNes 53 ghuss <t
N744 -75 48: 7p
. Sk “me | Shrias evs | B nLves s s
SN7400  18p SN7411  23p | SN7430 20p | SN7451 20p | SN7484 90p P :
SN7401  18p SN7412  22p | SN7432 42p | SN4753 20p | SN7486 45p | U.H.F. V.S.W.R. probes ex U.H.F.
SN7402  20p SN7413  40p | SN7433  70p | SN7454 20p SN7490 75p || transmitiers £5 each + 8% VAT
SN7403 20p SN7416  30p | SN7437 SOp | SN7460 20p | SN7491AN Allthe above are new in original packets.
SN7404 20p SNT417  30p 7438 S0p | SN7470 30p £1:00 | Please add 8% VAT P & P 30p.
SN7405 20p SN7420 20p | SN7440 20p | SN7472 38p | SN7482  75p |
Sulr e SR g e nn mp sues f | rorevniomerens
N740 P N7423 38p 744 75p N 0p [:]
SN7408 20p SN7425 38p | SN7443 £1-00 | SN7475 555 SN7495  80p :;'";:”,’,";W L LIEL
SN7409  40p SN7427 42p | SN7445 £1-70 | SN7476  45p | SN7496 £1-60 otary Pots (4 p
SN7410  18p | SN7428 S0p | SN7446 £2-00 | SN7480 80p  SN7497 £2-25 ) Rotary Switched 25p -

* % SPECIAL OFFERS * *

KOKUSAI MECHANICAL FILTER. 455 Kc/S, 6 Kc/S
overall. Ideal for A.M. £5 each INC VAT. Postage 33p each.

MULTICORE CABLE.
per yard+ postage by weight.

20 way 14/0076 + Screen at T0p

MULTICORE CABLE. 25-way, individually screened,
14/0076. £1-00 per yard+ V.A.T. Postage by weight.

3 CORE PVC INSULATED MAINS CABLE. GREY
galassso,aﬂlo‘?mm. Price 100m-£4-50, 1,000m-£35. 10,000m-
0.

METAL OXIDE RESISTORS TR4/5/6 in stock. Al
values, 1-off price 3p each. Discount on quantity.

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. :;I

values in stock, 50p each. Discount on quantity.

TRANSFORMER 240V A.C. Primary 1185-0-1185V at
360Ma Secondary £1248% VAT+£1-50 postage.

OMRON OCTAL RELAY 248V A.C. 3P c/o 75p each+

8% VAT,

SLEEVING 2000 pieces approx. size 3" x 2mm, Price £1-00

+33p P&P+ VAT 8%

%% SPECIAL OFFERS %

MINIATURE MAINS TRANSFORMER,
PRI 240V. SEC, 12V, 100Ma Manuf.: Hinchley
Size. 36 x 45 x 40mm. F.C, 53mm,
Price 1-85p. 100 60p ea. 1,000 50p ea. 10,000
40p ea. 8% VAT,
MINIATURE MAINS TRANSFORMER,
Primary 115/240v Sec. 18v/250 Ma at 30p ea.
+ VAT & postage 33p, 8% VAT,
MULLARD POT CORE TYPE FX2241 at
60p ea. + 33p p.p. 8% VAT.
24V D.C. SOLENOID by MAGNETIC
DEVICES 80p each. 2} long x § x &in. +
8% VAT,
240V. A.C. SOLENOID. Reversible opera-
t’i:n: twin coil. Size approx. 23 x 1§ x t3in.

P.
30 unmarked OCT1 transistors £1-00
25 Unmarked 250mW Zener diodes, 4-7V,
5-1V, 6:2V, 7-5V, 9-1V, 10V, Measured and
tested £1-00
Please state voltage required.
50 GE Diode O A47 equivalent. £1-00
8uF 600V WKG PAPER CAPACITORS,
ideal for Strobe Constructors £1-50 each
+ 8% VAT + 33p post.
Many other values of PAPER CAPACI-
TORS in stock. Phone for details.
JACKSON AIRSPACED CAPACITORS
to suit }in, spindle:

100pF Two Gang at §5p + 25% VAT

500pF Two Gang at 75p + 25% VAT
MULLARD TUBULAR CERAMIC UHF
TRIMMERS (PROFESSIONAL)

Type 002 0-8-2-2p
801 0-8-2-2p Price 10p ea.
991 0-5-1:3p J
QUANTITY DISCOUNTS PLEASE TELE-
PHONE
1000pF Feedthrough capacitor 5p ea.
Minlature tubular P.C. trimmers
3-5-13pF
6-30pF 10p ea

D

4p c/o Varley 700Q relay 50p ea.
Gold Flashed professional TRANSISTOR
SOCKETS. To suit small signal TO18,
etc. 30 for £1-00 + 8% VAT.
W, WOUND POTS 1(2-100K Q at 30p each
Colvern or Reliance styles + 25% VAT
VERO EDGE CONNECTOR 24 way ‘1"
pitch 30p each + 8% VAT. All the other
sizes in stock,
SIEMENS VARLEY RELAY 4P C/O
700Q 24V S0p each.
PLESSEY RELAY 2 P C/O 8V operation
40p each,
MODERN DISC CERAMICS £1-00 a
hundred, £8:00 a thousand + 25% VAT.
Phone or write for list.
ACCESSORIES
DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin
14p. Mica Washers + 2 Bushes (TO3 or
TO66) 4p.

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

AB7 23" Long 53" Wide 14" High 58p
ABS 4 4 1H” $5p
AB? 4 23" 1" SSp
AB10 4 53" 1" SSp
AB11 4 24" 2”7 5p
AB12 3 2” 17 . p
ABI13 8 4 27 170
AB14 7" 5" 24" $p
AB1S 8” 6" 3” £1-18
ABE L [ 1 £1-12
AT 10 LT a” £1-10
ABETH 12% LS » E1-1
AB19 12 - a” £1- 80

ALUMINIUM BOXES WITH SLOPING

‘TOP PANEL—IDEAL FOR PRE-AMPS,

ETC., USING SLIDER CONTROLS

AB20 8” Long 9” Wide 3+” High at back £2-2¢
2* High at front 6” Slope to front

With P.K. Screws
AB21 As above but 10” long £2:2¢
AB22 As above but 12”7 long £2.80

We are open from 9.30 a.m.—6.00 p.m. Monday-Saturday.

We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining

a particular component.

C.0.D. service welcome. All mail order by return.

Education Authoritie_s, etc.

01-994-6275

Official orders welcome to Government establishments,

www.americanradiohistorv.com
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR

EDITOR
Lionel E. Howes, G3IAYA

® NEWS & COMMENT

ASSISTANT EDITOR 550 THE FUTURE OF AMATEUR RADIO—Editor's comments
Eric Dowdeswell, G4AR 551 NEWS ... NEWS...NEWS...
561 HOTLINES on recent developments by Ginsberg
Peter Metalil 575 NEXT MONTH IN PRACTICAL WIRELESS
50¢ ON THE AIR—
599 Broadcast Bands, SW—Derek Bell
600 Amateur Bands—Eric Dowdeswell, G4AR
PRODUCTION & NEWS EDITOR 603 Broadcast Bands, MW—Charles Molloy
Colin R. Riches 603 CQ! CQ! CQ! CQ! CQ!

TECHNICAL SUB-EDITOR
Bill Tull

ART EDITOR

TECHNICAL EDITOR
Sam Lewis B.Sc. (Eng.)

@ CONSTRUCTIONAL
TECHNICAL ARTIST

Alan Martin 552 DIGITAL READOUT SYSTEM FOR F.M. TUNERS,
Part 1—Martin Oliver

SECRETARIAL Susan King 557 UNIJUNCTION TESTER--R. Meredith

565 AIDS TO IMPROVYED RECEPTION, Part 2—C. Heath
ADVERTS MANAGER 570 IMPROVE YOUR BUDGET STEREO SYSTEM, Part 2—
01-634 4293 Roy Smith B. Barnard

576 TV SOUND TUNER by Alan C. Ainslie

591 TTL WOBBULATOR—J. G. Ransome

MINIATURE 2m EQUIPMENT—Part 3 of this article will be
published in the December issue

CLASSIFIED ADVERTS
01-634 4301 Colin R. Brown

Published by IPC Magazines Ltd.,
Fleetway House, Farringdon Strest,
London EC4A 4AD. Tel 01-634 4444

# OTHER FEATURES

562 GOING BACK, Equipment of yesteryear—Colin Riches
584 AUDIO 75—HARROGATE

Binders (£1-90) and indexes 30p (inc.
VAT) can be supplied by the Binders
Dept at Carlton House, 66-68 Great
Queen Street, London, WC2 5DD.

SPECIAL EXTRA! —8-PAGE SUPPLEMENT —
SIMPLE HOME PROJECTS No. 2

BACK NUMBERS

We regret that we are unable to supply
back numbers of Practical Wireless.
Readers are recommended to enquire
at a public library to see copies. Re-

quests for specific back numbers of
Practical Wireless and Television only
can be published in our CQ Column.

NOTE TO ADVERTISERS—If you wish to have advance infor-
mation concerning components for P.W. projects, contact
Dennis Brough on 01-634-4116 or Christine Dunn on 01-634-4293.

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1975. Copyright In all drawings, photographs and articles published in *‘Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden, All reasonable precautions are taken by "Practical Wireless’' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibllity for It.
Prices are those current as we go-to press.

We regret that we cannot answer technlcal queries by telephone nor can we provide Information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have querles relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, November 1975 529

www.americanradiohistorv.com
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HUGE DISCOUNTS ON [*% e tvs " "DISCO_SYSTEM
LEADING BRAND HI-Fi cs34osm‘mm37:58 33:3? E 40 WATT@

GXC39D ] .
Full labour a'nd nllzaterlal hLow DEEOSIFT‘CREDRISTCTEPRHS GXC39 é{gg . 28 g:ﬁg: : i
antees for months ec. rrice rice

LINEAR 202 Amplifier £45.40  £28.95 | GXCT5D £258-50  £181-95 > =,

‘o2 | Gxc310D £219-50  £154-95 o
LINEAR 505 Amp 5 + 5w £22:85  £19:95 | i ey CE
AUDIO FIDELITY Model 60 Amp  £69-45  £53-95 | ~Spo s (2 995
WHARFEDALE LINTON Amp £78-75  €57-95 | LUl s 116-95
LEAK 2100 Amplifier £138-60  £107-95 MK 11 : £122:95 | () Gsting of Twin Turntable Console
LEAK 2002 Cassette £16]-46 £125-95 with Pre-amp and built-in Power Quiput.
LEAK 2030 L/Speakers £109-38 Pr £85-95 | TURNTABLES SEPiorol.  controls for _each Tiiable.
LEAK 2060 L/Speakers £9695 Ea £74.95 | GOLDRING GLTS with G800 £39:95 | and Trebie comurots, Mt Vol conmeal
LEAK 2000 Tuner/Amp £223-96  £169-95 | “over T gs1.05 | DS spikres . machang Lol Pair 12
ROTEl RXI52 Tun/Amp £109-39 £79-95 | PIONEER PLI12D with Plinth Rexine covered cabinets. £99099
ROTEL RX202 Tun/Amp £124-43  £89-95 | pand Cover ik ang TP carr. £3
ROTEL RX402 Tun/Amp £169-93  £119-95 Cover plus G850 Goldring g:;::is ?;pss £(|-[5-°9131 a£nldulS )f"""'gh”y
ROTEL RT224 Tuner £72-50  £51-95 | _Cartridge = 24095
ROTEL RT324 Tuner £92:50  £66-95 | OHRmARD SE2S Mic 1V with o A [ SN
WHARFEDALE Denton I L/Spkr  £39-10 Pr £26-95 | Cart. £27.95 | pightls | payments 2661 £79-95

WHARFEDALE Denton 2XP L/Spkr £57-29 Pr £41-95 | PLINTH AND COVER
WHARFEDALE Linton 3XP L/Spkr £79-69 Pr £58-95 - MOBILE DISCO CONSOLE

FANE Ambassador 35 L/Spkr £103-00 Pr £79-95 {1

Garrard  8P25  or

FANE MARQUESS 30 L/Spkr £86-75 Pr £57-50 BS RIPMEGO
FANE Mode One Spkr Kit £29-90 Pr £21-95 £3.95
WHARFEDALE Linton i Kit £33-45 Pr £24-95 Carr. 50p
BASF CASSETTES .Suarface

LH CASSETTES SUPER SM CASSETTES Hl-FI SPEAKER
Rec. Price RSC Price Rec. Price RSC Price . E NCLOSU RES
5 10 5 0

i | 5 2
Simul i
€60 98p 65p 3:00 4-99 |-08 80p 3-50 6-75 | Jimulated Teak finish. l
£4:50

MIC.. JACK, PHONE JACK, MON-
ITOR VOL. CONTROL. MONITOR
SELECTOR DECK (1) Vol. Control,
DECK (2) Vol. control, Mic. Vol. Control,

€90 |-36 90p 3-99 6:99 1-40 1-05 4-75 8-95 | Carr. 50p. per enc.

1 gr;,b:les C_on‘:rcill, Basls dControl and ON/
€120 [-87 1-20 5-50 9-90 |-94 1-46 6-75 12-95 | MES 1394 x 64in. | cator. Twin Turnabies, £59+95
Also Shure Cartridges, Basf Tape, Koss H/Phones, otc. | JEB 16x11x9%in. £6-95 Carr. £3

Prices of above correct at Sept. | 1975 Both cut for 8in. speaker. Terms: Dep. £7:95 and 18 fortnightly

- . . . paymts. £3-33 Total £67-89
RSC G66 Mkl 6+6 WATT high quality STEREQ AMPLIFIER [ttt BRI
Controls: Bass, Treble, Vo!. and Bal. 10 Transistors plus Diodes. Range SEI2 25x16x9in. £10-25 POWER (SLAVE)

20-20,000 cps. B C I % 12db. i
Treble Con::rglsi 1333;. Se(;:cllrgr switch for Cut for 12in. and Tweeter AMPL'FIER |00 WATT

Crystal P.U. or Tape/Radio. 3— 15 ohms = Suitable for

Attractive Black and Silver finished metal AI_I_ R.s.c.

p—_— fascia plate. COMPLETE KIT INC FULLY use with
WIRED PRINTED CIRCUIT and WIRING above or
DIAGRAMS & INSTR Or FACTORY BUILT IN TEAK VENEERED CABINET Pn'cEs other
ag illustrated £19-50. £14. Carr . T — DISCO-
40p INGI_“DE “ Consoles,
AUDIOTRINE HIGH FIDELITY SPEAKERS Also for increasing output £ 3995
Plasticised Cone surround. “D" or “T” indicates GIF USRI IR s
Tweeter Cone providing extended frequency range VAT fiers. Terms: Dep. £5.11 and 8 mthly

up to 15,000 Hz. Impedance 3 or 8-15 ohms. payments of £5-11 (Total £45.99) carr. £1

PLEASE STATE CHOICE.

mEsosT 50 10w Sees  MFIsOD iz lsw £7:50 TITAN GROUP/DISCO SPEAKERS
HF102D 10" 10W 2395 HF1268 12”7 15W 2825 @ Rec. Pri RSC Pri
HF120 12 15W £695 HFI28D 12”7 15W £8-95 & T12/35 12" 35w E‘l-:;‘:’go £‘10_3°5‘
Al AUDIOTRINE HI-FI SPEAKER SYSTEM TI2/60 12" 60w £20-00  £14-95

Eor}x]sistin;;_ of matlc(hed 12in. 11,000 _Gaus(sl 15 Watt és ohmh T12/100 127 100w £35-00 £27-95
igh quality speaker, cross-over unit and tweeter. Smoot f T]5/70 15" 70w £27-00 £19.95
ensre surprisinaly reatistic reprotuctiy, E1°95 G5 }124:88 15 100w £38-50 £27.95

1 18" w o

&P OR SENIOR 15 WATT INCLUDING £[()- 25 poh
AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER

HF123 13,000 GAUSS SPEAKER 50p
A full range 8in. 10 watt unit for excellent sound quality,

AUDIO FIDELITY FR1 SPKR KIT
in suitable enclosure. Roll P.V.C. cone surround and

Response }0 Hz-15 KHz. Rating 15 watts ip

sealed cabinet. Imp. 8-15 ohms. 8 Bass Unit long throw voice coil to achlcvc very low fundamental
resonance of 30 c.p.s. Tweeter cone is fitted to extend

high note response. Frequency range 25 Hz to 15 KHz.

Gauss 10,000. Impedance 8-15 €. ;401 oo £9.25 pr.

MODEL 83 8” I5w. with parasitic Tweeter. !7 99 ea. £|2 50 o)

Response 25 Hz to 15 KHz. (fauss 13, 000 Imp 8-15Q

with P.V.C. Cone surround for ultra low
resonance. Pressure Tweeter. Printed Circuit.
Inductive/Capacitive Cross-over. Damping
Material, Screws. Terminal Panels.

£13-64 each Carr. Free SPECIAL 048 .B() pyj Curr

OFFER 50p
FULLY GUARANTEED. Impregnated and Interleaved where necessary.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS Jity o0 soois, soresned RECHIYIERS
ALL PRICES INCLUDE V.A.T. TOP SHROUDED DROP-THROUGH TYPE 1318 . W. (Bri
NIDGET CLAMPED TYPE 250-u50v. 0mA 65v. 20 0:5-6.3v. 2a.  £280 | AUTO (STEP UP/STEP DOWN) TRANSFORMERS F. W. (Bridged) .
250v. 60mA 6-3v. 2a. 21-76 0-0-250v. 100mA 6-3v. 3-5a. £2-90 § 0-110/120v. 200-230-250v. 50-80w. £2:80 150 All  8f13v. D.C.
250:0-250v. 60mA 6-3v. 2a £1-85 . 100mA 6-3v. 2a. 6:3v. la. £3-20 | watts £5-20, 250 vatts £6-37, 500 watts £0-84 output. Max. A.C.

-. 80mA 6-3v. 2a. 0-5-6-3v. 2a. #£3-20 { CHARGER TRANSFORMERS input 18v.
1a, 45p. 2a, 57p.

3a, 88p. 4a. 95),

FULLY SHROUDED UPRIGHT MOUNTING 350
250-0-250v. 60mA 6-3v. 2a. 0-5-6-3v. 2a. £2 60 | 250-0-250v. 100mA 6-3v. 4a. 0-5:6:3v. 3a. £4-35 | 0-9-15v. Tja. £2 03, 2§a. £2-26, 3a. £2:32, 5a. £2-34,
250-0-250v. 100mA 6-3v. 4a. 0-5-6- 3\ 3a. £4-35 | 300-0-300v. 100mA 6:3v. 4a. 0-5-6:3v. 3a. 24-35 | 6a. £3-19. 8a. £3-48

300-0-300v. 130mA 6-3v. 4a. C.T. 63v 300-0-300+v. 130mA 63v. 4a. 0-5-6-3v. 1a OUTPUT TRANSFORMERS s, 81.16.
la, for Mullard 510 Amphﬂer £520 suitable for Mullard 510 Amp. £5-20 | Standard Pentode 5000 to 3 ohm. or 7000 ohm to L.F. CHOKES

350-0-350v. 100mA 6-3v. 4a. 0-5-6.3v. 3a. £4:35 | 360-0-350v. 100mA 6:3v. 4a. 0-5-6:3v. 3a £4-35 | 3 obm £1-12, Push Pull 8 watts EL84 to 3 ohm or 50 b A’ 7.10H, 256

350-0-350v. 150mA 6-3v. 4a. 0-5-6-3v. 3a. £5:20 | 350-0-350v. 150mA 6:3v. 4a. 0-5-6-3v. 3a. £5-20 | 15 ohin £1-68; Push Puli 10-12 watts 6v. 6103 A ‘:1" 106 A

425-0-425v. 200mA 6-3v. 4a. C.T. 5v. 3a. 2685 | FILAMENT OR TRANSISTOR POWER PACK ohm or 15 ohm £2:81; Push Pull 10-12 watts to ggﬂ ll“liO:

425-0-425v. 200mA 6-3v. 4a. 6:3v. 4a. 5v. 3a. Type: 12v. 1a. £1-10, 6-3v. 1-5a £1-06, 6-3v. match 6v. 6 to 3, 5, 8 or 16 ohm £2-72; Push Pull 10H, 2 N
£10-00 | £1-10 6-3v. 32 £1-70, 6-3v. 6a.£2-80,12v. 3a. or _74\'. ELS84 to 3 or 15 ohm 10-12 watts £2-61; Push 60mA, 10H, 400

450.0-450v. 250mA 6-3v. da. C.T. 5v. 3a. 21045 | 1-5a. #2:60 0-9-18v. lia. £2-26, 0-12-25-42v. 2a. | Pull Ultra Linear for Mullard 510 etc. £4-36.. £ 41p.
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Units listed below
(x) DISCOMASTER TWIN @ TDI DISCO
TURNTABLE CONSOLE with CONSOLE

integral 100W amplifier
Incorporating twin BSR MP80 type
(&) ;f{g‘NE?F HI-FI HEAD turntables and Sonofone or Acos
Cartridges with diamond styli.
{c) MATCHING ‘MIKE’ Sepnu;e Vol. controls loro each
(d) PA turntable. Also MONITORING
ma'gksolxﬁﬂespci‘vﬁgj FACILITIES. plus ~Trebls 4nd
f i asy ontrols. Separats input
Cabinets Size aDPIOX. for ‘mike’ with vol. control.

18" x 18" x 8" d Black Vynide covered
(2) (b) (c) & Cabinet with lid, .
(d) Carr. £3-00 losr DEP. 101-95 and

A tortnightly pymts.
y DEP. £19-99 & 18 fortnightly. £5.11 (Total £101-93) Carr. £1-50
TR payments of £9-75 (Total £195-49).

TWIN
HEADPHONES STEREO VERSION YRR IO VA

MICROPHONE > P Syat
and POWER AMPLIFIER [0 DEPOSIT 3495 sad £209-95 T e, £125°00
18 fortnlghtly pymts. ayments £68-71 Carr. £1:60
211-19 (Total £23837) Carr. £3-50 (Total 214078)
DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119-95| FANE ULTRA HIGH POWER SPEAKERS & KITS
Twin McDonall MP60 type turntables. Sonctone of Acos cartridges with — Carr. Al power ratings are R.M.8. continuous. 2 YEARS' GUARANTEE

dismond styll. Facllities as TDI Console but with bullt-in 100 watt Power Am- £2-50
plifier, complete with lld. Or Dep. £18:95 and 18 fortnigbtly pymts £8:78 (Total 218589
or DEPOSIT £25 and 18 fortnightly

STEREO VERSION E£I55 o Br ot Soet £174-40). Cace. £3

High flux ceramic magnets. ALL CAEEIIAGE FREE,
‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
18” 100 Watt 157 60 Watt | 12” 50 Wartt

14,000 gauss. 14,000 gausy | 13,000 gauss
R.S.C. COLUMN SPEAKERS [DEAL FOR VOCALISTS 8/isg 8/isa 815 £14.95
All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS £38°95 ‘22'95 | Bur:l Core. Terms
TYPE C13240-50 WATTS £27.95  TYFPE €370 70 WATTS. Fitted threo Dep:2895and8 | Dep. £3-95 and 8 | for pairs Dep. 23-90
Incorporating two exceptionally efficient :;.“2:"':'.;;',1{:5:]: ;:zx:r!:”r‘v:'o?clghcgl‘ll: nithly payments monthly payments. | & 6 mthly pymta
137 x 8" speaker units. Dep. £3-85 and 8 Bize approx. 64” x 14" x 11”7, Dep. £5:11 & " £4:60 (Total £4375) £2-87 (Total £26-91) %4A2I‘B g{’;{‘%:gz;af
monthly payments £350 (Total £31:95) 8 mthly pymts. 2511 £3Q QF FOR BASS GUITAR, ELECT. ORGAN, ETC. = ",y PURPOSE 8
Carr. 65p (Total 245 99) Carr. 85p H I G H P 0 w E R
‘POP’ 25/T 12" 25W TWEETER PHS0
Dual cone.
. 15 ohm Tinp. £1 0-99 Response 3K Hz-20K Hz
INTEREST on Credit Purchases GRESGENDO o e with 2 to 4 mid, Noo
REFUNDED settled in 3 months Terun for Paire: Depost £398 | 1, Msrey T B
EAKER and ¥ mthlya)puymlu of £270 | 5o watt £6.65
(Total £25-88).
SUPER MINSTREL 10 W GUITAR AMP.| ruLL raxoe : Imp 60 PH 50

Incorporating Tremolo and 10”7 Spesker. Output 10 waits AALVLAXBLIQABII(‘EKAT D4o 50 WA| I Dlsco KlT
R.M.8. Continuous. 3 Jack Inputs for Microphone and Instrument. CHES

IHhhu Neon Controls: Volume, Tone, Tremolo Bpeed. Tremolo ALL PURPOSE FULL RANGE
ntensity. -~ "

Torms: DEPOSIT £773 and 8 monthly £29.99 Consisting of 127 13,000 Gauss Bass
payments £3-40 (Tota! £34-98) Carr. free

Unit. HPX! Cross over and PHS50.
FAL MAESTRO 55570 £55°95 ro

Tweeteras above. Imp8/15 Q (Bass Guitar
For Lead Gultar, Mlc, Gram, Radio, Tape (Not for use with Bass instruments)

requires pair in one i | ]
cabinet;. Terms: . by
Dep. £3 x 8 mthly. o
B v HPX1 Crossover
Inc. 3 inputs and 2 vol controls pius Treble & Bass, TREMOLO with associated
controls. Attractively finished in black with sllver-finlshed faacia. Compact size

pyts. £2:75 (Total £25)
Fitted carrying handle. Deposit £8 25 and 8 mthly payments 88-78( Total £83-33)

HIGH QUALITY LOUDSPEAKER UNITS
PHANTOM 50 :5o°02Reer™ ™ £59'95

ALL 2-TONE VYNIDE and VYNAIR FINISH
L12/2 50-WATT Fitted pair of 12"

Ratlug 50 watte. 3 inputs, 2 vol. controls. Baes, Treble, Presence Carr. £1:50

Dep. £798 & 8 nmithbly. pymts. £7-48 (Total £67-79).

30 watt high flux speakers. Imp. .

8-15 ohms. Car. £1-50.Terms: Dep.
£5-11 ang 8 mowhl_}'-lgay;sé c(w)flis' 11. Total £45-99.
112/50 12” 50 WA 13,000 lines
FAL PHASE 50-4 AMPLIFIER 50 WATT 15 ohms. Terms: Dep. £3:95 and
Solid state, 4 Bep. controlled inputs Plus master vol. control. Ind. 230?31)”(:3?: mSISS ! ot £25-95
Bass and Treble Controls. Protection”el\gniuf'l, serioua n!p ot‘errlo.nding. - p.
O/p for spkrs. B to 15 ohmes. Slzeulso z ‘Gcn)x(th;yl.' 2002v4()é46(6 JlNGLE MACHINES I.5.E. CAI27 £7995

nains. Ofp 50w Music. Daposit
payments, £5-75. Total £54-680 arr. Free. DEPOSIT £8 and 18 fortnightlypayments £4-81. Total £81 88

REGENT 50X 50 WATT AMP. | | s.E. JINGLE MACHINES FS8000 LIQUID WHEEL from

A powerful high quality unit for lead Employing Standard 8 Track PRUJEGTURS £24.75

rhythm guitar, vocalists, gram, radle, t e:
Cartridge Or Dep. £37.95

50w Peak O/I' rating. Not for Bass Gult.
i "SOUND T0 LITE' SYSTEM

s Two Fane heavy duty high flux 12in. spkre.

% TFour Jack Inputs and two Volume L Dpyts £8 85 (Totsl £43:65).
Controls for inatant use of up to tour pick-ups PULSAR apecial price £99 o 95
or **mikes’”. Bass and Trebls controla. FAL HEAYY DUTY CABINETS complete kit

Dep. £11-48 and 18 fortnightly peyts. £5-74.
Rlack Vynide covered. Fitted Protective (Tota! £114-80). SBuper S8L Unlt. 1000 watt
Corner Pieces. Cut for various BSpeaker | per channel. Manual override uuttons, 2

Bend B.A.E. tor leaflet. Credit Terma:

Deposit £8:85. & 18 fortnightly, .
payments of £4-15 (Total 184-06).‘74 95

Carr. £2:50 Combinations, Carr. £1 each unit spotbanks with 6 bulbs (3 sep. colours) § ya.
REGENT 50B for Basa Guitar and general SEl 24" x 247 x 127 £20-95 and 10 yd. leads, fitted plugs. Units scld sep.
urpoaes. Or Dep. 49-00 & by g 247 1 H 5
18 fortnightly payments £4-81. £79 95 i f“u x :3"” x 1.:: £20,95 FAL SOUND-TO-LITE UNIT £21-60
(Total £91 98). Carr. £2.50 ’ :E"’ g sal o ;" ::g’gg 3-WAY SPOT BANK
SE4 367 x 247 o b ”
FAL DISCO PRE-AMPLIFIER T/Tevie mizing ia- e 3(;,, o a e B Excluding Botbs  Each £16-20
puts. eadphone b 4,: v
Monitoring. Mic. Jack & Tape inputs. Independent 34 B5() | 8C1327 x 16”7 x 10 £18-85 COMPLETE SYSTEM c?br(rﬁ.iss
Vol. Control, 8td. 200-250v A.C. Mains operation 8C2 477 x % 1037 £29-95 1ncl. 2 Spotbanks and bulbs.

arclaycard MAIL ORDERS & EXPORT ENQUIRIEA TO :
aBndyA";]ccsg AUDIO HOUSE, HENCOXNER LANE, LEEDS, 18,
Tel: Pudsey (09786) 77631.

New Branches at YORK and Ace: T e
Ni BE SENT T H
BOLTON, DONCASTER, All items subject to availabiiity. ‘Q‘Az“lli.‘hgko’?svﬁ.z.l‘g?s(lr.o.lgrl(o 0.0.D. under #1.

Prices correct at 1.9.75 E. & O.E. POBTAGE 40p PER ORDER OR AS QUOTED.
EDINBURGH 101 Lothlan Rd. (Closed_Wed.). TRADE SUPPLIED. 8.A.E. REQUIRED FOR
and PRESTON ° (Close Tel. 229 9501 LEAFLETS OR WITH ENQUIRIES.

OPEN ALL DAY SATURDAYS (5 Day Waek) GLASGOW 326 Argyle St.(CI'd Tues.). Tel. 248 4158 NEWCASTLE UPON TYNE 24 Newgats Shopping
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 HULL 7 Whitefriargate (Closed Thura.). Tel. 20505 Centre {Cloased Wed.). Tel. 21462
BOLTON 23 Deansgate, (Closed Wed.). Tel. 33512 LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 NOTTINGHAM 19/19A Market Street ol (O]
BIRMINGHAM 30/31 Great Western Arcade. LEEDS 5.7 County (Mecca) Arcade, Briggate PRESTON - (Clotse): ThurF:.).c 1?i da0ss

Tel. 021-236 1279 (Closed Wed.). (Closed Wed.). Tel. 458252 4! Frisrgate Walk, St. Georges Shoppg Prec. Tel.
COVENTRY 17 Shelton Square, The Precinct. LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 SHEFFIELD 13 Exchange gtreazd($:-no) M;«i 1121:7:..)
Tel. 25983 LONDON 238 Ed wW.2. d Thurs.). STOCKPORT (Close urs.). Tel.
DERBY 07 St. Peter's Street, (Closed Wed.). Tel. 41381 o Gzl (CI°1S':|. 723”2;2)9 8 Little Underbank (Closed Thurs.). Tel. 480-0777
DARLINGTON 19 Northgate (Closed Wed.)T. MANCHESTER 80A Oldham Street (Closed Wed.). SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573
el. 63043 Tel. 238 2778
DONCASTER 3 Queensgate, Waterdale Centre. MIDDLESBROUGH 108 N tRoad (CI d Wed.
(Closed Thurs). Tel, 63069 8 NewportRoad (Closed Wed) YORK 5 CHURCH ST. OPENS OCTOBER
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helped thousands
of ambitious men to
move up into higher paid
more secure jobs in the field of
electronics - now it can be your turn,
Whether you are a newcomer to the field
or already working in the industry, ICS can
provide you with the specialised training so essential
10 success.

Personal Tuition and Guaranteed Success

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

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. |CS can coach you for:
Telecommunications Technicians

Radio, T.V. Electronics Technicians
Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour T.V. Servicing
Electronic Engineering & Maintenance

Computer Engineering and Programming

Radio, T.V. and Audio, Engineering & Servicing
Electrical Engineering, Installations & Contracting

Other Career Courses

A wide range of other technical and professional courses

are available including GCE.

Post this coupon or ‘phone today for free
ICS careers guide.

To ICS, Dept. S31, Intértext House,
London SW8 4UJ

Ius or telephone 01-622 9911 {all hours)

532

CLOCK COMPONENTS = Sontlgrnemae=

K AY51224 4 digit clock IC £4-25
*DL704E 0-3” Red Common Cathode LED—Pin-for-pIn direct
repiacement for MAN3640 only 85p

MAN3M 0-13” Red CC LED 48p FND500 0-5 Red CCLED £1:50
*CRYSTAL TIMEBASE KIT: Wiil provide stable 50 cps for

clock IC’s, incl. AY51224, glving time accurate to a few seconds

a month; contents: small PCB, 32,768 kHz Xtal, 3 CMOS {C's,

trimmer, C's, R's, IC sockets £6-40
6 DIGIT ALARM CLOCK KIT—contains all components neces-

sary, except for the case, to build a 6 digit alarm clock with bleep

alarm, snooze function, intensity control, 0-3” LED's £19-36
*SOLDERCON IC PIN SOCKETS

The sensible method for lowest cost sockets for IC's, displays, CMOS,
TTL{nylon supports available if required. Samples encl. with any pin order)
Strip 01 100 for 50p 400 for £2. 1000 for £4. 3000 for £10.50,

LSI Sockets (Soidercon Pins with nylon supports) 24, 28 & 40 pln: 30p ea.
20 way colour-coded Flexible Flat Cable £1 per metre; £8-50 per 10m.

RCA CMOS PRICES ARE DOWN

Widest stock range in UK—at the new manufacturers' 1 off prices.

CD4000 0-17 | CD4021 0-833;, CD4039 7-47 | CD4057 20-35 | CD4082 0-18
CD4001 0-17 | CD4022 ©0-79 CD4040 0-88  CD4059 10-64 | CD4085 0-57
CD4002 0-17 | CD4023 0-17 | CD4041 0-69 | CD4060 0:92 CD4086 0-57
CD4006 0-97 | CD4024 0-64 CD4042 069  CD4061 16-43 | CD4093 0-66
CD4007 017 | CD4025 017 | CD4043 0-83 | CD4062 7-33| CD4095 0-86
CD4008 0-79 | CD4026 1-42 | CD4044 ©0-77 | CD4063 0-90 CD4099 1-50
CD4009 0-46 | CD4027 0-46  CD4045 1-15 | CD4066 0-58 | MC14501 0-32
CD4010 0-46 | CD4028 0-74 | CD4046 1-10 | CD4068 0-18 | MC14502 0-65
CD4011 0:17 | CD4029 0-94  CD4047 0-74 | CD4069 18 C14508 4-20
CD4012 0-17 | CD4030 ©0-46 CD4048 0:46 | CD4070 018 | MC14510 1-26
CD4013 0-46 | CD4031 1-81  CD4049 0-46 | CD4071 0-18 MC14511 1-95
CD4014 0-83 | CD4032 0-88 CD4050 0-46 CD4072 0-18 MC14518 1-03
CD4015 0-83 | CD4033 1-14 | CD4051 ¢ CD4073 0-18 | MC14520 1-03
CD4018 0-46 | CD4034 7-83 | CD4052 0-77 | CD4075 0-18 | MC14528 0-87
CD4017 0-83 | CD4035 0-87 | CD4053 077 | CD4076 1-27 | MC14553 4-07
CD4018 0-83 | CD4036 7-47 | CD4054 0-95  CD4077 0-18 MC14566 1-21
CD4019 0-46 | CD4037 0-78 | CD4055 1-08 CD4078 0-18 | MC14585 1-45
CD4020 0-92 ' CD4038 0-38 | CD4056 1-08 | CD4081 0-18 | MM74C14 1-16

RCA 1975 CMOS Databook: Pin-Outs, 400 pages of data, 200 pages of
circuits, apptications and use £2:30(No VAT) + 37pp & p.

ADD VAT at 8% (higher rate does not apply to any of above).

15p p & p on orders under £3—~Despatch is 1st Class Post BY RETURN!
Price List sent FREE with any order, or on request (an sae helps).

Official orders welcomed (written or phoned)—Univs, Polys, Govt, Cos. etc.
Export orders: No VAT,Add 35p (Europe) 70p (overseas) for Air Mallp & p,

SlNTEL, 53n Aston Street, Oxford. Tel: 0865 43203

QUALITY STEREO SOUND-
- cerny SOLENT AUDIO SYSTEM

Amos £5-95
ouB down

[
OUBLE THE PRICE
?u CABINET FOR

93\%&‘.5?'95

R e T SN
P v Im———
Yolnlololo R ®
*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. 30 watts total power output
(frequency response 25-20,00 Hz) Tape record and playback
facilities. Dimensions 18" x 84" x 3}”. The very latest

BSR automatic record deck with cue and pause control.
Two matching elliptical speaker unlts.

Order early limited stocks available cash price £59-95.
Credit Sale £5-95 deposit 9 monthly payments of £7.00
(Total Credit price £6895). P. & P. £3:00. Send £8-95
today.

Chassis only available for cash at £42:00.
Full 12 months Guarantee.

CALLERS WELCOME.

~ Stereo headphones supplied with every complete order. @

PW/11/75 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-882-1644
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The people for component bargains

. Makers of
Stlrllnt!
ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN — AND STILL LEADING!
AUDIO MODULES — today’s most challenging values! .

S$S103 PRE-AMP/CONTROL MODULES
Compact I.C. amp. 3 watts R.M.S. Single channel $8100
(mono). On P.C.B. size 34" x2”. Needs 10-20V  Active tone control unit to provide Bass and

Sl undl

audio equipment

f

supply. £1-75  Treble cut and lift. With full instructions (stereo).
SS103.3 ss101 £1-60
Stereo version of above. (Two 1.Cs.) £3:25  poamp for stereo ceramic cartridges, radio and
NEW! $S105 Mk. 2 tame e
A compact all-purpose power amp. Size 33" x 2", SS‘I'OZ

Useful 5W output (mono) into 3Q using 12V.
Two in bridge formation give 20W from 12V,
for P.A. etc. £2:25
S$S110 Mk. 2

Similar in size to $S105 but will give 10W output
into 40 using 24V (mono). Two in stereo give
first-class results, suitable for many domestic
applications. £2:'75
NOW—SS120 20W r.m.s. into 4Q using 34V.
33" x 2" £3:00
S$S140*

Beautifully designed. Will give up to 40W R.M.S.
into 4€1. Excellent S.N.R. and transient response.
Fine for P.A., disco use, etc. Operates from 45V
DC. Two in bridge formation will give 80W
R.M.S. into 8(2. £3-75

NV

SPECIAL

Pre-amp for low-output stereo magnetic cart-
ridges, radio and tape. £2-25
BUILD A STEREO F.M. TUNER

S$S201

Front End assembly. Ganged tuning with well
engineered slow-motion geared drive in robust
housing. A.F.C. facility. Requires 6-15V. Excel-
lent sensitivity. 88-108mHz. £6-25
$85202

I.F. Stage (with I.C.). Designed to use with $S201
uses 1.C. Carefully checked before despatch.
$5203 £525
Stereo Decoder. Designed essentially for use
with SS201 and SS202, this excellent decoder
can also make a stereo tuner of almost any single
channel FM tuner. Supplied ready aligned.
A.L.E.D. can easily be fitted. £5:62
Above 3 units together special price £12-12

TRANSISTOR & COMPONENT PACKS

NEW RANGE

OFFERS TP SELECTION UT SELECTION IS TP SELECTION —
LM 380 AUDIO IC TPS 20 Translstors, PNP German- UTY 50PNP's Germanium, AF&RF. “ CP1  Mixed bag of capacitors—;liec-
(Marked SL60745). Brand ium, Red Spot A.F. . i trolytic, Paper, Sliver ca
new and to spec. 3 watts TPS ?omT'w::§°s’;6‘PRNFP German- Chid L?gsfermanlum Chotn i p ~tApprax, 150—sold by welght).
R.M.S. out. With data. (il 8 S A e == -t
£1:00 TP7T 1 2N174 150w 80Vce Power UT4 100 Sllicon diodes, min. glass, CP2 200 (approx.) Resistors, varlous
2X SN7490. Brand new :;:2,5,::%3" Ut ousting similar to iNg14, IN916. types, values, watts. (Sold by
1.C. tm spec. dteic.odg TP19 100 diodes. mixed Germanium, UTS 40250mW Zenerdiodes OAZ24 welght)
;oxus""e"s"oo Quad 2 § LI _..Gold-b 5 3 range; average 50% good. CP3 40Wire wound resistors, mixed.
uadiagnout Ll i uT? 30 Sili tifiers 750mA
N te ICs. 5 TP23 Twenty NPN Silicon uncoded ilicon rectifiers ey
aglesielcs = T05. s.ymn;, to B;Cyso_/g,{ﬁm, ) mixed voltages, Top Mats, etc. CPs 12 b90“":“’:"59'-‘41‘:;\“‘:3:23&
N 2N1613, ete. Complem UT9 40 NPN Silicon planers. Simi- i
: lar to 2N3707-11 range. Low
wenty PMP Silicon, uncoded .
T05. Similar to BFY&4, 2N 5 nolse amps. CP7 Meat sinks. assorted. To Nt
SUNDRY - - T . 1°25A UT12 25 2N3702/3 Transistors, PNP SO-Z (0C72) TO-1 (ACY28).
ilicon FST 3/4. Silicon, Plastic to 92. etc
P.1 PAK—Approx. 170 short-lead semi- . '
B e T e ente $up.  ALL ABOVE PACKS—60p EACH. TP Tested & Guaranteed; UT Untested, unmarked; CP Components.

NPN, dlodes, rectifiers, etc. on PCBs.
At least 30% factory marked. Some data
.

CAPACITOR DISCHARGE IGNITION KIT $S300 POWER SUPPLY STABILISER

supplied. 50p !
UMF 625 line tuner, rotary. 2.50 Simple 1o assemble and fit. Improves car performance, Add this to your unstabllised supply to obtain a steady work-
Rev Counter (for cars) (8%). £4-00*  saves on fuel. P4P 30p, £7-50* ing voltage from 12 to 50V for your audio system, wmkcbench.

Books by Bernard's Publications.

etc. Money saving and very reliable.
Newnes-Butterworth's etc. No VAT,

PLASTIC POWER TRANSISTORS

TCH GENERATOR Mk.2

Fouv—;‘:attovlp selector switch

BI-PRE-PAK X-HA

P "
——————— Resas-bubt 40 WATT SILICON® c o
and tested g Type Polarity Gain VCE rics
| THE FREE CATALOGUE, o it Torm e o PN 18 1 o
New edition better than ever. It's Please add 35p for postage and packing :8’;3 ﬁzg :g :g ":
your's for free and well worth Is Invaluable to Industrial and home user alike. Improved 40P2 PNP 40 40 Jop
i © circuitry assures reliability and stiil better accuracy. Very
getting—only please send large compact, self-contalned. Robustly built. Widely used by TV %0 WATT SILICON
S.A.E. with 10p stamp if we have I rental and other engineers, With reinforced fibregiass case, Polarit Gai VvCE Price
to post it to you instructions, but less batteries. (Three U2 type requlired.) ;royN‘:' N;”N" Y 5 n 5 P
' ' TV SIGNAL STRENGTH METER 90N2 NPN 40 40 I5p
S — Complete kit as described in *‘Television' £19-59 plus 40p* 90P1 PNP 15 15 25p
for P&P 90P2 PNP 40 40 35p

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except for items marked
* or(8%), when VAT is to be added at8%. No VAT on overseas orders. POS.T
& PACKING add 22p for UK orders uniess marked otherwise. Minimum mait
order acceptable—£1. Overseas orders, add £t for postage. Any difference
will be credited or charged. PRICES subject to alteration without notice.
AVAILABILITY All items available at time of going tc press when svery
offort is made to ensure correctness of information.

BI-PRE-PAK LTD

Rec NoBPOam

227 224 WEST ROAD,WESTCLIFF-ON-SEA,ESSE)X $50 90€.
TELEPHONE: SOUTHEND {0702) 46344.

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

Practical Wireless, November 1975

I you prefer not to cut coupon out, please mention PW10 when wrlting

r--“--ﬂ -n-i—q
To BI-PRE-PAK, 224-226 WEST RD., WESTCLIFF-ON-SEA, ESSEX

l Please send ....... ... .......

I for which | enclose

Name .

Address
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CJLLTD.P.O.BOX 34,CANTERBURY,CT11YT

AERIALS
Telescopic, 15-120cm
Telescopic,H & V Swlivel, 15-80cm

indoor FM antenna,Compact design
Loft mounting FM dipole aitenna

Single control for easy selection

KEYNECTORS
Rapid connect to malns . Bullt-In
piano switches,neon & 13A fuse

MULTIMETERS

1,000.1dc- 100mMA R - 150k

PRINTED CIRCUIT HITS

Contaln ali items necessary to
produce printed circults

SIGNAL INJECTORS

Audlo through video signals, ideal
-servicing amplifiers,radio & tv
TEST SWITCHES

S miniature push to test switches
VERNIER DIALS

Positlve logging to 1/10th of a
degree,8:1 ratio,clear scales

VU METERS

Callbrated -20 to +3,0-100%, idesl
-recording level or power output

0001,001,0022,01,022,047,0,01,0,

£€1.50
£2.25

£2.45
£2.45

CAPACITANCE SUBSTITUTION BOXES'

22 £€2.35

£3.50

Vdc-10,50,250, 1,000. Vac-10,50, 250,

£4.95

£3.95

£4.25

£1.00

£3,40

AUDIO LEADS

Sp din plig to 5p din plg.1.5m lead
2p din pig to 2p din skt. 10m lead
5 pin din plug to 2 phono plugs
818 Hi-FI ACCESSORIES

GROOV -KLEENS -Ref.42

1" TAPE EDITING KITS-Ref,23
CASSETTE EDITING KITS-Ref.24

CASSETTE HEAD CLEANERS -Ref.31
Hi-FI STEREQ TESTCASSETTESRef.53

w AUDIO PRODUCTS ;

£1.20
€1.45
€1.20

€1.95
£1.50
£1.65
£0.65
£2.15

NO EXTRAS-VAT INCLUDED~-FREE DELIVERY

CASSETTE WALLETS8(HOLD 6)-Ref,39
CASSETTE HEAD DEMAGNETISERS
Shaped pole piece-saves time
EARPHONES

Stethoscope style,8 ohm dynamic
Crystal earphone with lead & plug

High resistance , 2000 ohm headpbone

FOOT SWITCHES
Push on-push off,Anti skid bese

INTERCOMS
2-station,ideai for the home-baby
alarm, office,with cable & staples

Door -phone 'Answer door before
opening' Completely weatherproof
MICROPHONES

Dynamlc,remote start/stop, 200
ohms, 100-10kHz ,6mV output
MINIATURE TRANSISTOR MODULES
Microphone pre-amplifier

Power ampllifier

{Each plug-In with mounting socket)
STEREO HEADPHONES

Superb sterec listening in comfort
and privacy,30-15«Hz, 8 ohms

STEREOQ HEADPHONE JUNCTION BOXES

3 way switch unit selects phones
only, speakers only or both
STEREO PRE-AMPLIFIERS
In:3-30mV.Equallse:RIAA .Out:200-
BOOMV flat.20-20kHz, Supply:PP3
SPEAKERS

Minlature, 75mm dla, 8 ohms
TWEETERS & CROSSOVERS
Super Tweeters, 8 ohms ,c/f TkHz,
For systems up to 30W RMS

Cone Tweeters,8 ohms,c/f 3kHz,
For syatems up to 10W RMS
Crossovers, 8 ohma,c/f 800, 3kHz,
TkHz For aystems up to 40W RMS
Crossovers, 8 ohms, c/f 3kHz.

For aystemns up to 15W RMS

£0.90
£3.65
£€1.20

£0.65
£€3.20

£2.70

£6.35

£9.95

£2.15

£2.45
£2,70

£4.85

£2,30

£€7.30

£0.95

£4.60

£2.35

£5.85

£2.10

BATTERY ELIMINATORS
Minlature AC adaptor -provides

9V at 50mA DC output from mains £4.35

POWER SUPPLY UNITS

P71 Switchable betwesn 6 & 9V (200mA)

Ideal-most small radios,eic. £4.85

P2 Switchable to provide 6,7.5,

9V at 400mA £€7.15

TRANSFORMERS

Maeins (miniature),2 secondarles

0-6V,0-6V RMS ,2B0mA £2.70

P-12V,0-12V RMS , 150mA £2.70

Malne (sub minlature)

6-0-6V RMS, 100mA £1.45

12-0-12V RMS ,50mA £1.45
PERSONAL RADIOS

Philips RLO77 with earphone & case £6.00

Phillps RLO20 with earphone & cese £7.50

TOOLS

COMBINATION TRY & MITRE SQUARES

Cabinet/Chassis/P.C.B.work.One

tool combining Try & Mitre Square,Depth,

Height and Marking Guages .300mm/12In

Rule.Spirit Level/Plumb & Steel Scriber £2.35

HAND DRILLS

Leytool compact,5/16" chuck, Gears

totally enclosed, S/L bearinga £€3.99

SOLDERING IRONS

Antex 25W, X25,240V, Low leaxage,

1/8" Interchangeable long life bit €2.05

3/32",1/8",3/16" spare bits-esch £€0.47

X25 Elements €1.10

Stande,ST3,High grade base,spring,

sponges , accomodation-aspare bite £1.00

SOLDER -in handy Blb dispanser £0.43

WIRE STRIPPERS & CUTTERS

Blb 88, 8 guage selector, automatic
opening ,easy grip handies £0.85 J

[ PRICES INCLUDE VAT |

KITS Hi-Fi Cabinets TEAK VePneer
&

75p
177 x10” x 74" cutfor8” &

Tweater 95
12”x 8”x 44" cutfor64” or 7"x 4" £3 s
187 x 12”)( H—’ cut for 10” or 8"

&Tw £5-
Complete wlth Instr. & Hardware.

MICROPHONES P &P 20p
UD 130 Cardlold Dyn. 50-50, 000 C/S
Dual tmp.

UD 147 Cardioid Dynamic £9 50

JACK PLUGS
Screened Chrom
2-5mm

3-5mm
Standard Mono
Standard Stereo

SPEAKERS Chassls P& P 40p

(Tweeter 20p)

ELAC 8” 8 watt HF Cone

ELAC 8" 15 watt

ELAC 10” 10 watt £312
ELAC 10” 10 watt HF Cone
FANE 77 x 4” Cer. Mag.

24" Tweeters

P &P 12p per 12
e Piastlc Body

13p 10p
18p 13p
25p 17p
43p 25p

£2-85
Long Throw £3-85

£3-95
£1-75
£0-75

YOUR GAREER in
RADIO &
ELEGTRONIGS ?

Big opportunities and big money await the qualiticd mun
in every field of Electronics today—both in the U.K. and

MULTIMETER Model (TI—2
20,000 O.P.V.
AC 0-10, 50, 100, 500, 1000

CARTRIDGES & STYLI P&P 20p

gg clf"zz'%‘;sgio‘\?osﬁw EIGETE ﬁa"i'mn(so"/":'n ) throu&hotyt the world. We offer the finest home study
! e 2 training for all subjects in radio, television, etc., especially

Resistan: OIGKOh 6 Meg Ohms N A .
DB —20 1o e, b Meo OAm 22% 22.2 2}32 for the CITY & GUILDS EXAMS (chhnn.mns Certifi-
Capiciance ‘°°F£°‘,';F,‘,> A e GBWE  £900  £405 cates); the Grad. Brit. LLE.R. Exam.; the RADIO
. . AMATEUR’S LICENCE; P.M.G. CertlﬁCdlLS' the

SHURE Md44/7 £5-50  £4:30

N o TV SR L 616415 MeS/E £6-50  £5-45 R.T.E.B. Servicing Certificates; ctc. Also courses in Tele-
24" x 13 x 14" deep Mg Sl s vision; Transistors; Radar; Computers; Servo-mech-

14” diam. hole In
panel reqd,

anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS® expericence

CASSETTES & TAPES
C C90

r_fgoo"‘sx“a'syz EMI Sound Hog Sty Soy St in teaching radio subjects and an unbroken record of
500 A, MES 01 Compact Low exam. successes. We are the only privately run British
mA, ME10 0-5mA, MEI1, 0-10 mA, BA‘;'F'ﬁH ggp !l‘sl’ g‘;" home study College specialising in electronics subjects only.
MEf2 0-50 mA, ME13 0-100 mA, LH Super  72p on  £900 Fullest details will be gladly sent without any obligation.

ME14 0-500 mA, ME15 0-1 amp,
ME16 0-50 volts AC, ME17 0-300
volts AC, ME18 "'S", ME19 "VU",
FULL SCALE AT £3-00 EACH

P
P & P 25p per order 10 or more P& P
FREE To: British National Radio & Electronics School, Dept W.C. 115
P.O. Box 156, Jersey, C.I.

Please send FREE BROCHURE to

Reel to Ree! Recordlng Tape
td. Play Long Play
p

57 59p

537 89p %0p NAME .. Block
7 85p £1-20p

Up to 4 P & P 25p, Thereafter 10p ADDRESS  ...oooooiii Caps.
Prices correct at time of golng to

Press. Please

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

63 Whitworth Street Manchester 1
Telephone 061-236 3921

Practical Wireless, November 1975
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I.L.P. (Electronics) Ltd

SHEER SIMPLICITY!

Tuner ..
Gram __H
Tape ___

Half HYS

D et R

Tape 0.p BASS
fose
Half HYS HY50
- LS <]
TREBLE
BALANCE
VOLUME |
Stereo.Mono switch
-v +¥
! —
W Psuse |,
Ov
—E

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN

The HY5 is a complete mono hybrid preamplifier,
ideally suited for both mono and stereo applications.
Internaily the device consists of two high quallty
amplifiers—the first tains freq y equalisati
and gain correction, while the second caters for tone
control and balance.

TECHNICAL SPECIFICATION

Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick-
up 30mV; Microphone 10mV; Tuner 100mV; Auxillary
3-100mV; input/impedance 47k at 1kHz. Qutputs:
Tape 100mV; Main output 0db (0-775V RMS). Active
Tone Controls: Treble & 12db at 10kHz; Bass & 12db
at 100Hz. Distortion: 0:5% at 1kHz. Signal/Noise
Ratio: 68db. Overload Capability: 40db on most
sensitive Input. Supply Voltage: & 16-25V.

PRICE £4-50 ».%% "%

P. & P free

The HY50 is a complete solid state hybrid HI-Fl
amplifier incorporating its own high conductivity
heatsink hermetically sealed in black epoxy resin.
Only five connecticns are provided, input, output,
power lings and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS into8(}. Load Impedance:
4-1603. Input Sensitivity 0db (0-775V RMS). Input
impedance: 47k . Distortion: Less than 0-1% at 25W
typically 0-05%. Signal/Noise Ratio : Better than 75db
Frequancy Response: 10Hz-50kHz + 3db. Supply
Voitage: £ 25V. Size: 105 x 50 x 25mm,

PRICE £5-98 7 &% ec

P. & P. free

The PSUS0 incorporates a specially designed trans-
former and can be used for either mono or stereo
systems.

TECHNICAL SPECIFICATIONS

Output voltage: 50V (25-0-25V). Input Voltage:
210-240V.

Size: L.70. D.90. H.60mm,

+ 48p VAT
P. & P. free

TWO YEARS’' GUARANTEE ON ALL OUR PRODUCTS

I.L.P. Electronics Ltd.
Crossland House,
Nackington, Canterbury
Kent CT47AD

Tel (0227) 63218

Practical Wireless, November 1975

Please supply,
Total Purchase price

| Enclose, Cheque [] Postal Orders (] Money Order [}
Please debit my Access account [ ] Barclaycard account []

Account number
Name & Address

Regd. V.A.T. No. 202141535
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—Established 1970—

FREE! DATA

Telephone or write for data on AY-5-1224 & MK 50253
digital clock chips, detail of P.C.B.s and component
kits for AY-5-1224, data sheets for LED 8mm and
16mm displays, clock circuit diagrams.

NEW! CLOCK/'STOPWATCH' P.C.B.s

Glass flbre P.C.B.s to suit AY-5-1224 clock chip and display etc. (Easily modifled
to glve addlti | 4 range * h' facllity, our brlef application note AN-D1
free on request, explains how). Board size 112 x 89mm.

Type 1224-704E/PCB for 8mm hlgh display 95p

Type 1224-74TE/PCB for 16 mm high display 95p

SOON!

50 Hz clock timebase suggested clrcult (single chip deslgn using 3-2768 HMz
crystal)—details free.
1 Hz clock timebase suggested circuit (single chip design using 2-097152 MHz
crystal)—detalls free,

CLOCK CHIPS

AY-5-1224 4 digit £3-68.
MK 50253 4/6 diglt alarm £5-50
(CT 7001 discontinued)

4 DIGIT CLOCK KITS

Include: PCB, AY-5-1224 Chip, 4 LED digits, transistors, diodes, reslstors,
capacltors, mounting socket pins, 8 pages of instructions—extremely easy to

Greenbank Electronics
DIGITAL CLOCK COMPONENTS

Greenbank Electronics, (Dept. W11P)
94 New Chester Road, New Ferry,
Wirral, Merseyside. L625AG England.
Telephone (Mon.-Sat.): 051-645 3391.

Terms: C.W.0. Add VAT to all prices at 8%, but where
marked thus (*) add 25%, Post etc., U.K, 10p per order,
Export 78p (no VAT). "All orders processed on day of
recelpt. Callers welcome,

bulld—success guarantesdl Ref: 1224-704E /Kit (8mm high diglts) . . . £9-95
Also, as above but using 16mm high digits (P.C.B. is same slze) Ref: 1224-747E/
Kit. ., £3-44 extra,

(Either P.C.B, kit can be supplled assembied and tested for an addItional 5p)

L.E.D.S.

DL-704E 8mm common cathode 7 seg. display (Economy Type) 85p
DL-747E 18mm common anods 7 seg. display (Economy Type) £1-70
DL-747 18mm common anode 7 seg, display (‘Prime’ quality) £2:45
DL-750 16mm common cathode 7 seg. display (‘Prime’ quality) £2-45
0.27 Single RED LED Indicator 12p

QUARTZ CRYSTALS FOR CLOCK TIME BASES

3-2768 MHz (=50Hz x 21%) } £3-80 each, Including socket to suit,

2:007152 MHz(=1Hz x 2}

30pF parallel resonance tol & 0-005 % (trimmable to 0%). Type MTC, approx!-
mate dimenslons excluding pins 20 x 20 x 9mm. Osclllator circuit diagram avall-
able on request,

MINIATURE TRANSFORMERS

6VA Types with 240V primary, approximate dimensions W.45mm H, 38mm D.
40mm, fixing centres 53-5. Secondary voltages avallable: 2 x 43V, 2 x 6v, 2 x 12V,
2x15V,2x20V, all same price; £1:52,

TRANSISTORS

2N 3704 10p*, 2N3708 8p*, BC 213L (B) 11p*, BFR 30/41/79/81 23p*, MPS-A13 23p*

DIODES
IN 4148 3p°, IN 4002 5p, IN 4004 8p, IN 4007 8p.

CcCMOS
4001, 4011 gates 13p.
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L |
s INVERTORS ORION STEREO ASTROIGNITION ,
. ot AMPLIFIER - .
k¥ = I |
b E Iy )
[ e : 1 g |
2 |
m <~ @ . ; L
] esf“ ’ : il ® e 3 Qi o
u ol iw o Fie 1 ORIN stbeve @. g& @’ ‘a * ] 3 u
B i I i e
L 240v-50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM I:
B eI less than 001% 100Hz-10kHz. Frequency Complete kitof parts osghisiosoyen
7! 10T 300 watt (24v)—£23-78 and tested system £9-50 incl VAT. &
W 75 watl—& watt (24v response + 1dB 20 Hz to 20 kHz. Hum level o (8 =0 Y8 I =S
n All above Invertors are in kit form but may eady bullt wi only two connec- =
be purchased built up in metal case & ready  virtually nil with vol. full on. tions to alter £12-50 incl. VAT.
Bl Pricesinciucs post o packing 1Pt of s-a-e- T?lozs:ndsehave used this system
rices Include pos packing.
» P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality :’:::eh°£°a°t';:e:b"::‘-_e°°::‘:lde‘:f ]
M yan . {
BB 240v-50Mz-150 watt Invertor with bulit In  INcorporating the very latest design features. faster acceleration, fuel economy, (m
Bl o e i maaty Toarer lalis  Professional hi-fi enthusiasts have classed it llent cold starting, smoother |
B Sopeared 1n Dec T3 P Complete Kt 5f @8 fantastic and real value for money. The running, no contact breaker burn- .‘
= parts (excluding meter) £22-8+£110p.45. oy incorporates a low fiux transformer and  Ing. Also :e;::ulfe 'of l"tw h‘:g: .|
FLUORESCENT LIGHT INVERTOR KiT energy spark, the tuel mixture ca
. vatt- 12 Fluorescent llght, sulable for inputs for disc. tape, tuner etc. be made weaker giving further |W!
ents, Caravans, houses, ate secondary economy and fewef p|ug pfoblem..
lighting for factorles, hotels, etc. [ ]
= 1}4"1-‘3—2-;1'59" ;..l.cp. Bult p Complete kit of parts including slim line Fitting time when buillt 5 minutes -
b “»t,?,}.n_.;,.;"m o & p. Bullt up— bookend case, silk screened front panel & approx. Please state whether posi-
M| £4-30+30p. tive or negative earth. ]
knobs. £43 incl. VAT & p. & p. T d rt enquirl - o
m TRANSFORMERS & COILS rade and export enquiries wel- |
- Botn ll:llah volume & small order capacity comed. cs -|
gvaladle. The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS,
1 . M Ins transf 4
[ ] ?z"ﬁa'ﬁvi\':'.'i.—"c?s'»'{#&’- 1"3; r: l';t“ ormer board, Transformer, etc. may be purchased sep- Spring Bank Rd., West Park, ]
W TRADE & EXPORT ENQUIRIES WELCOMED  efately if desired. Send S.A.E. for further Information Chesterfleld. =
| W S A S S E S SN NS E SN EENEESGSEENEENEREEESSR [ |
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Videomasler
urge allgood eleclronics
enthusiaslts o play the game

The best thing about the Videomaster
Home T.V. Game MKk. lllis that the sheer
pleasure of building it isimmediately followed
by the excitement of playing three-fascinating”-
games.

The famous Videomaster is now
available for you to make. It plugs into any
standard UHF 625 line TV set, and it shouldn’t
take you longer than afew hours to build.

POST TODAY TO:

“Videomaster Ltd

119/120 Chancery Lane, London WC2A 1QU

Please send me

I enclose my cheque/money order for £
Tick if VHF Modulator required ] -£1extra

NAME

ADDRESS

ALLOW 14 DAYS FOR DELIVERY

Practical Wireless, November 1975

(insert no.) Videomaster Mk Il kitsat £21.55 ea. inc. VAT.P &P

Indetail . . . The Videomaster Mk.lll has eleven
integrated circuits . . . four transistors . . .
elevendiodes . . . iseasytobuild . .. withno
alignment necessary because with ready-built
and tested transistorized UHF modulator, is
complete withaliparts . . . including fully
drilledand prepared p.c.b. . . . handsome plastic
box ... controlleads ... complete step by step
assemblyinstructions ... RunsonaPP7 9 volt
battery . .. and has logic and analogue “state
of the art” circuitry all with National Semiconductors
CMOSdevices . . . with full specification.

The cost? Only £19.95 (+vaT)

D |
I
I

PW 2
Reg. No. 1115532
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l'm SEMICONDUCTORS

TRANSISTORS
BRAND NEW FULLY GUARANTEED
Type Price Type Prics Type Price Type
BBY40 029 | AF118 088 ORPGI 0-4l* | BC172
BSY4dl 029 | AF124 031 0-51* | BF167
BSY95 018 ( AFI25 0381 PswA 0-20 | BF178
BBY95A 018 | AF126  0-29 | P397 043 | BF178
BULOS £2-04 | AF127 029 | 8T140 018 | BF177
CHIIE (51 | AF13% 081 | 8Ti41 018 | BF178
081 AF178 0-51 TIP29 0-44 BF179
C407 028 | AF179 051 | TIP30 0058 | BFI80
C424 020 AF180 051 TIP81A 0-58 BF181
[ 051 | AFI81 0-51 | TIP32A4 068 | BFI182
C426 036 | AFi88 051 | TIP4lA 068 | BF183
C428 020 | AF239 088 | TIP42A 081 | BFI84
Cd41 081 | AL102 068 | TIS43 (0-81* | BFi8s
C442 081 | ALI03 068 | UT48 0g8¢ | BF187
C44d 036 | ASY26 028 | ZN414 111 | BFl88
C450 -22 | ASY27 081 | 2G301 19 | BFI94
MATI00 019 | ABY28 028 | 2G302 19 | BF196
MATIOl 020 | ABY20 028 | 2G303 -19 | BF1968
MATI20 019 | ABY50 28 | 2G804 -35 | BF197
MAT121 0-20 | ABY51 28 | 2G806 -41 | BF200
MJE521 056 | ASY52 26 | 2G308 -38 | BF222
MJIE2955 0-88 | ASY54 -26 | 2N2026 G 018 | BF257
MJES055 0-57 | ABYSS -28 | 2N2026 Y 011 | BF258
MJE3440 0-51 | ABYs8 28 | 2N2926 0 010 | BF259
MPF102 048 | ABY57 -28 | 2N2926 R 0-10 | BF262
MPF104 0-38 | ABYSS -26 | 2N2926 B 010 | BF263
MPF105 0-38 | A8Y73 -26 | 2N3S010 071 | BF270
0Cl19 -88 | A8Z2l -41 | 2N3011 018 | BF271
0C20 -85 | BC107 -08 | 2N3053 018 | BF272
0C22 -47 | BC108 -0 | 2N3084 047 | BF273
0C23 -49 | BClo9 08 | 2N3055 042 | BF274
0C24 -57 | BD136 -41 | 2N3319 015 | BFW20
0c2s -49 | BD137 -46 | 2N3391 A 017 | BFX29
0026 -80 | BD138 -51 | 2N3392 015 | BFX84
0c2s -51 | BDI13 -56 | 2N3393 016 | BFX85
0C29 -51 | BD140 -81 | 2N3394 015 | BFX88
0C3s -48 | BDI156S -1 | 2N3395 018 | BFX87
0C36 -51 | BD175 -81 | 2N3402 021 | BFX88
0c4l -20 | BD176 -81 | 2N3403 021 | BFY50
0042 -85 | BD177 -§7 | 2N3404 029 | BFYSL
2N918 -31 | BD178 -§7 | 2N3405 043 | BFY52
2N929 -21 | BD179 71 | 2N3414 016 | 2G309
2N930 -21 | BD180 71 | 2N3415 016 | 2G339
2N1131  0-20 | BD185 -87 | 2N34186 029 | 2G339A
2N1132 022 | BDI8g -87 | 2N3417 089 | 203844
2N1302 015 | BD187 71 | 2N8525 0-77* | 2G345
2N1303 0-15 ( BD188 71 | 2N3614 069 | 2G3871
2N1304 0-18 | BD189 77 | 2N3615 076 | 2G371B
2N1308 018 | BD180 -77 | 2N3616 076 | 2G3738
2N1306 021 | BD195 087 | 2N3648 000 | 263874
2N1307 0#1 | BDIf6 87 | 2N8702 012 | 2G877
2N1308 024 | BD197 -9 | 2N3703 018 | 2GS78
2N1309 024 | BD198 92 | 2N3704 018 | 2G881
2N1613 020 | BDI199 98 | 2N3705 012 | 2G882
2N1711 020 | BD200 -98 | 2N3706 012 | 2G401
2N1889 0-82 | BD205 -1 | 2N3707 018 | 2G4l4
2N1890 0-46 | BD208 -81 | 2N3708 008 | 2G417
2N1893 0-38 | BD207 98 | 2N3709 009 | 2N888
2N2147 078 | BD208 98 | 2N3710 008 | 2N3888A
2N2148 0-88 | BDY20 102 | 2NS711 009 | 3N404
2N2192 0-86 | BF118 -25 | 2N3819 080 | 2N404A
2N2193  0-86 | BF117 -48 | 2N3820 051 | 2Nb524
2N2194 0-36 | BF118 -71 | 2N8821 036 | 2N527
2N2217 0-22 | BF11% 71 | 2N8828 089 | 2NB98
2N2218  0-20 | BF121 -48 | 2N3g0s 0-29 | 2Nb5E9
2N2219 0-20 | BF123 -51 | 2N3004 081 | 2N698
2N2220 0-28 | BF125 -48 | 2N3905 029 | 2N697
2N2221 0-20 | BF127 -51 | 2N3906 088 2N698
2N2222  0-20 | BF152 -8 | 2N4058 01 2N699
2N2368 018 | BF153 -4 | 2N4060 01 2N708
2N2369 018 | BF154 048 | 2N4060 0-1 2NT06A
2N2369A 015 | BF135 71 | BCl13 Bt 2N708
2N2411 025 | BF158 -49 | BCll4 -16 | 2N711
2N2412 085 | BF167 -58 | BCL1S -18 | 2N717
2N2646 048 | BF158 0568 | BCll16 16 | 2N718
2N2711 021 | BF169 -8l | BClL17 Bt 2N718A
2N2712 021 | BF160 -41 | BClls -1 2N726
2N2714 021 | BF162 -41 | BCl18 -8 2N727
2N2904 018 | BF163 -41 | BC120 -8 2N743
2N2904A 0-21 | BF164 -41 | BCl25 -1 2N744
2N2905 021 | BF165 -41 | BC126 -1 2N914
2N2005A 0-81 | OC44 18 | BC132 -1 2N4081
2006 018 | OC45 -13 | BCI34 -1 2N4062
2N2806A 0-19 | OC70 -10 | BCI3S -1 2N4284
2N2807 20 | 0OC71 10 | BC136 -1 2N4285
2N2907A 0C72 -15 | BC1S7 18 | 2N4286
2N2923 16 | oc74 -15 | BC138 Al | 2N4287
2N2024 15 | 0C75 -18 | BCl40 -81 | 2N4288
2N2925 15 | 0c78 -18 | BCldl 81 | 2N4289
ACY35 21 | ocr7 -28 | BCl42 -8l | 2N4290
ACY36 20 | 0C81 -18 | BCl43 81 | 2N4291
ACY40 18 | OC81D 018 | BCl45 -48 | 2N4292
ACY4l 19 | 0C82 -18 | BCl47 110 | 2N4298
ACY44 88 | 0C82D 018 | BCl48 -10 | 2N6172
AD130 80 | ocs3 -20 | BCl49 18 | 2N5194
AD140 49 | ocCl3p -20 | BClL50 -19 | 2N5294
AD142 0Cl140 -20 | BCl51 -80 | 2N5296
AD143 0C169 -28 | BC152 018 | 2N5457
AD149 51 | 0C170 -26 | BCl183 29 | 2N5458
AD161 0Cl171 -28 | BCL54 -81 | 2N5459
AD162 0 0C200 -26 BC157 -19 2N6122
AD161 & 00201 -29 | BCL58 18 | 28301
AD162(MP) 0C202 -29 BC159 18 283024
068 | 0C203 -28 | BC160 -48 8302
ADTI40 0-51 00204 -20 BC161 51 28303
AF1l4  ogs | 0C205 -8 | BC167 -12 | 28304
A 0C308 -4 BC168 12 | 28305
AR5 025 | OCP71 044° | BCl69 012 | 28308
AF116 025 | ORP12 044* | BCL70 -1g | 28307
AF117 025 | ORPéo 041+ | BC171 -15 | 28321
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74 SERIES T.T.L. I.C's

BI-PAK BTILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL
FAMOUB MANUFACTURERS..

Type Quanisties

1 25 100+
7448  21-02 089 0-87
7450 014 013 012
7451 014 013 012
7453 014 013 012
7454 014 018 012
7460 014 013 012
7470 030 027 0285
7472 0-830 087 025
7473 038 038 032
7474 0-38 036 0382
7475 056 054 053
7476 041 040 0389
7480 0-56 054 051
7481 1-02 097 098
7482 083 079 074
7483  £1'11 21-08 087
7484 098 090 088
7485 2148 2144 2189
7486 0-32 031 030
7489 23-70 £3-47 £3-24
7490 0-60 058 056
7491  £1-02 097 0938
7492 068 068 059
7493 0-89 066 059
7494 0-79 076 069
7495 079 078 069
7496 0-89 088 080
74100  £1-39 21-34 £1-80
74104 0-56 054 051
74108 0-58 054 0-51
74107 0-41, 039 037
74110 0-56 0-51 048
74111 088 081 078
74118 098 088 083
74119 £1-39 £1-30 £1-20
74121 048 044 041

Type Quantities

1 25 100+
74122 085 063 060
74123 060 068 0865
74141 0-79 076 078
74145  £1-20 21-18 £1-11
74150  £1-30 £1-30 £1-20
74151 21-02 087 098
74153 063 088 083
74154  21-57 2143 #1448
74155  21-11 £1-08 21-02
74156  £1-11 21-06 21-02
74157 093 088 083
74160  21-30 £1-25 21-20
74161  £1-30 21-25 21-20
74162 81-30 21-256 £1-20
74163  21-30 21-25 21-20
74164  £1-67 21-62 21-58
74165  £1-87 £1-62 £1-56
74166  81-48 £1-44 21-89
74174 2148 2144 21-39
74175  £1-02 0-97 098
74178 £1-18 £1-11 £1-08
74177 £1-16 £1-11 21-08
74180 21-16 £1-11 2108
74181 -68 £3-5¢ -47
74182 21:16 £1'11 £1-08
74184  £1-67 21-62 21556
74190 £1-81 £1-78 £1-71
74191 £1 81 £1-76 2171
74192 21-81 2176 2171
74193 £1-81 .1-76 £1.71
74194  £1-20 £1-18 £1:11
74195  £102 097 098
74106 4111 £1-08 £108
74197 £1-11 £1-08 21-02
74190  £2:55 £2:50 £2-45
74199 2231 22-21 £2:11

Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for
the above serfes of 1.C's in booklet form. PRICE 35p.

Type Quaniities

1 25 00 +
7400 0 013 012
7401 014 0-1: -12
7402 -14  0-13 -12
7403 -14  0-18 -12
7404 14 018 012
7408 14 0138 012
74068 38 0381 029
7407 0-30 031 029
7408 028 083 021
7409 023 022 021
7410 014 013 012
7411 28 022 02l
7412 -26 -26 -84
7418 -30 029 028
7416 -28 027 028
7417 -28 027 028
7420 -14 018 012
7422 -28 027 020
7423 -87 -86 -85
7426 -87  0-36 -85
7426 -87 -86 -38
1427 -37 -88 -38
7428 -42 -89 -87
7430 14 018 012
7432 37 0:86 -38
7433 -89 0-37 -85
74387 -38 030 028
7438 -3% -30 -28
7440 -14 -13 -12
7441 -89 086 0-59
7442 -89 -88 -59
7443 21-11 £1-08 £1-02
7444 £1-11 21-08 21-02
7445  81-48 £1-44 21-39
7448 £21-11 £1-06 £1-02
7447 £21-02 099 87

D.T.L. 930 SERIES

Type Quantities | Type Quantities Type Quantities
1 26 100+ 1. 25 100+ 1 2 100+
BP930 014 018 012 | BP944 015 014 0138 PB62 014 0183 012
BP932 016 014 018! BPo45s 028 026 023 ( BP9093 042 040 038
BP933 015 014 013 BP946 014 013 013 | BPS094 042 040 038
BPO35 0156 014 018 BPo48 028 026 028 | BPo0s7 042 040 0388
BP936 015 014 018 BPo51 065 060 056 [ BPo099 042 040 038
* [_triacs ALL PRICES
2 TO6 B e
Amp -
§ Amp T066 gs1  nel PLEASE ADD V
p TO48 &TT W
* ITEMS EXCEPT
| D.LL. SOCKETS AR
1 25 D06
s 14t e o i )
18 16 pin type ] 088
TBO24 24 pin type '“1'2 o4 Postage & Packi
BPB 8 8 pin type (low cost) ] 0
BPB14 14 pin type (low cost) 015  [r18 Add extra for airma
BPB816 16 pin type (low cost) 16 014
LINEAR I.C's |
Type Quaniities Type Quantities Type Quanlities
25 100+ 1 25 100+ 25 1004
72702 048 044 042 | SL701C 046 042 0387 | uA723C 045 043 040
72700 028 021 019 | 8L702C 046 042 037 | 76003 $1-89 81-34 £1-80
72709 019 018 017 | TAA263 074 0-85 0-56 | 76023  £1-39 £1-34 £1-30
72710 082 031 028 | TAA293 068 088 083 | 76660 088 0868 083
72741 028 027 026 | TAA350A LM380 088 090 088
72741C 026 025 024 21-71 £1-87 21-57 | NE36S 045 048 040
72741P 0-28 027 028 | uwA703C 0268 024 022 | NE5SE 088 088 088
72747 079 074 061l [ uA709C 019 018 017 | TBABOO 2189 £1-34 £1-30
72748P  0-85 088 081 | ua711C 082 081 028 | ZN414 £111 — —
BL201C 046 048 087 | uA712C 032 0381 028
SILICON RECTIFIERS
300mA 750mA 1Amp 1-5Amp 3Amp 10Amp 3$0Amp
PIV (DO 7) (80 16) Plastic (30 16) (80 10) (80 10) (TO 48)
50 0-08 008 IN4001 0-05 007 014  0-19*  0-56¢
100 0-08 00?7 1N4002 008 0-08 018 021* 0-89¢
200 008 009 1N 4003 007 012 020 023* 093¢
400 0-07 014 1N 4004 0-08 014 028  0-38% £1-25,
800 008 016 1N4005 009 018 033 042* 81:76e
800 011 018 1N4008 010 018 085 051° 2£1-94*
1000 013 028 1N4007 011 028 044 080% 2281¢
1200 — 032 028 054 069 22:88*
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PO BOX 6 WARE HERTS

SUPER UNTESTED PAKS

Pak No. Description n Price
U 1 120 Glass Bub-min. General purpose Germ. diodes ’. . 080
U 2 50 Mixed Germanium transistors AF/RF 0-80
Us 750 )| goid bonded sub: . like OAS, 0A47 0-60
U 4 30 Germanium transistors Hke OC81, AC128 0-60
U 5 60 200mA sub-min. silicon diodes aa 0-60
U 6 380 8il. Plapar trans. NPN like BEY95A, 2N706 .. 080
U 7 16 8il rect. TOP-HAT 750mA VLTG. RANGE up to 100 0-60
U 8 50 8il. planar dlodes DO-7 glaas 250mA lke 0A200I20‘2 0-60
U P 20 Mixed voltages, 1| Watt Zener Diodes 0-60
Ul0 20 BAYS0 charge storage diodes DO-7 glass 0-80
Ull 20 PNP 81). planar trana. TO-5 lke 2N1132, 2N2904 0-60
U183 30 PNP-NPN 8il. transistors 0C200 & 28104 060
Ul4 150 Mixed silicon and germanjum diodes o 0-60
U1s 20 NPN 8il. planar trans. TO-5 like 2N696, 2N697 0-60
U186 10 3Amp sll. rectifiers stud type up to 1000 PIV .. 060
Uiz 30 PNP AF TO-5 like ACY 17-22. 0-80
U1 8 8 Amp sil. rectifiers BYZ13 type up to 600 PIV 0-60
U19 20 Bilicon NPN transistors like BC 108 o 0-60
U20 12 1-5 Amp sil. rectifiers top hat up to 1000 PIV 0-80
U21 30 AF. Germ. alloy tranaistors 2G300 serles & OC71 0-80
U23 25 MADT's like MHz serles PNP transistors o 0-80
U24 20 Germ. 1 Amp rectifiers GJM seriea up to 300 PIV 0-60
U256 25 300 MHz NPN silicon transistors 2N708, BRY27 0-80
U26 30 Fast switching eilicon diodes like IN914 Micro-Min 0-80
U290 101 Amp 8CR's TO-5 can. up to 600 PIV CRB1/25-600 £1-20°
US2 25 Zener dlodes 400 mW DO-7 case $-33 volts mixed 0-80
USS 15 Plastic case 1 Amp sil. rectifiers IN4000 series 0-60
US4 30 Bilicon PNP alloy trans. TO-5 BCY26 28302/4 0-80
US$S 25 Silicon planar tranaistors PNP TO-18 2N2906 0-60
US86 20 Bilicon planar NPN transistors TO-5 BFY50/51/52 0-60
U87 380 Bilicon alloy transistors 80-2 PNP QC200, 82322 080
US8 20 Fasat switching silicon trans. NPN 400 MHz 2N3011 0-60
U39 30 RF. Ger. PNP transistors 2N1303/5 TO-5 0-60
U40 10 Dus! transistors 6 lead TO-5 2N2060 . 0-60
U43 28 Bilicon trans. plastic TO-18 A.F. B01131114 0-80
U44 20 Bilicon trans. plastic TO-5 BC115 . 0-60
U4 7 3A BCR. TO66 up to 600 PIV ag oo 21-20*
U46 20 Unijunction transistors similar to TIB43 .. 0-80*
U47 10 TO220AB plastic triacs 50V 6A £1-20*
U48 9 NPN 8il- power transistors like 2N 3055 £1-.20
U49 12 NPN Bil. plastic power trans. 60W iike 2n5294/5296 £21-20

Code No's mentlone‘l above are given as a guide, to the type of device In

the pak. The devices ¢!

dd 20p overseas
inimum order T5p

themselves are normally unmarked.

VOLTAGE
REGULATORS

*

TO.8 Plastic Encapsulation
uA.7805/L129 BV
(Equlv. to MVR5V) £1-26p
ud. 7812IL130 12v
uiv. to MVR12V) $1-25p
uA.7815IL131 15V
{Equlv. to MVR15V) £1-25p
uA.7818 18V
(Equiv. to MVR18V) $1-25p

%* | THYRISTORS

PIV 0-8A 0:8A 1A 3A TA 10A 16A 30A
TO18 TO92 TO5 TO66 TOGB TOM T048 T048 TO48 TO48
10 018 016 — — = =
20 01 018 — — — — — - —
30 019 028 — — — - = = = —
50 028 028 020 025 038 038 048 051 054 £1'18
100 025 080 025 025 048 048 051 057 058 £143
150 08 08 — — — — - @ — @ —
200 038 044 025 030 050 060 06567 062 0462 £1-63
400 - - 030 089 055 057 062 071 077 2179
600 - - 039 048 069 069 078 099 080 —
800 - - 0-58 085 081 081 082 8122 £1-39 24-07
DIODES
Type Priece | T Price 'ype Prics Type Price
AAl1l9  0-08 BY101 012 BYZ16 0-41 OA85 009
AAL20 0-08 BY105 018 BYZ17 038 0A90 007
AAL20 008 BY114 018 BY218 Q88 0A9l 0-07
AAY30 0-09 BY124 012 BYZ19 028 OA95 0-07
3 010 BY126 015 CaGe2 0A200 007
BA100 010 BY127 016 {OA91EBq) 0-06 0A202 007
BAlls 021 BY128 01¢ CGE51 (0AT0- 8D10 0-08
BA128 022 BY130 017 OA79) 007 8D19 0-08
BAl148 016 BY133 0-21 QAB Bhort 1NS4 007
BA1S4 012 BY164 061 | Leada 021 IN34A 007
BA18S 015 BYX38/300-48 0Al0 014 1N914 008
BA166 014 BYZ10 038 OA47 0-07 1N918 0-08
BA173 0156 BYZll 081 OA70 007 1N4148  0-08
BB104 015 BYZ12 08l QA79 0-07 8021 010
BY100 016 BYZ13 026 O AR 007 18951 0-70

Practical Wireless, November 1975

QUALITY TESTED PAKS

MAMMOTH I.C. PAK |

Pak No.
Q1l 2
Q2 16
Q3 4
Q4 6
Qs 4
Q6 6§
Q7 4
Q8 4
Qe 7
Qo 7
Q1 2
Q2 3
Qs 8
Ql4 3
Q5 7
Q7 s
Q18 4
Qle 3
Q20 4
Q21 4
Q22 20
qg23 10
Q24 8
Q256 15
Q28 8
Q27 2
Q28 2
Q29 4
Q30 7
Q3 8
Qs2 3
Q33 3
Q34 7
Qs 3
Q36 7
Q37 3
Q38 5
Qs b
Q40 &
Q41 8
Q48 B
Q444 B
Qe 3
Q46 3
Q47 4
Q48 3
Qs 38
Q50 7
Qs 7
Q52 8
Q68 25
Q54 6

Quality Tested Paks
Red spot transistors PNP .
‘White spot R.F. translstors PNP
OC 77 type transistors
Matched transistors 0C44I45/81/81D
OC 76 transistors
OC 72 transistors oo
AC 128 transistors PNP high galn
AC 126 transistors PNP
OC 81 type transistors
OC 71 type transistors 5
AC 127/128 Complement.sry palrs
PNP/NPN
AF 116 type t.ra.nsm.ors
AF 117 type transistors
OC 171 H.F. type tra.nam.on
2N2926 8il. Epoxy tmnnlstors mlxed
colours .. a
NPN 2 x ST]A] &3 x BT]‘O
MADT'S82 x MAT 100 & 2 x MAT 120
MADT'B2 x MAT101 &1 x MAT 121
OC 44 Germanium transistors A.F.
AC 127 NPN Germaniun transistors
NKT transistors A.F. R.F. coded
OA 202 8ilicon dicdes sub-min

OA 81 diodes .. ao
IN 914 8ilicon diodes 75PIV 75mA aa
OASS G diodes b-mi
INg9

10A 600 PIV Bﬂlcon tectlﬂera IS‘?SB
8ilicon power rectifiers B

8il. transistors 2x2N686, 1x 2N897
1x2N698

Bilicon switch tramllm)rs 2N708 NPN
Silicon switch transistors 2N708 NPN

Price

PNP 8il. traps. 2 x2N1181, 1 x2N1132 0-60
Bilicon NPN transistors 2N1711 0-60
8il. NPN traps. 2N2369, 500MHz

(code P397) 0o 0-60
Bllicon PNP TO-5 2x 2N2904 & l x

2N2095 0-80
2N3846 TO-18 pluuc 300 MHZ N PN 0-60
2N3058 NPN Bilicon transistors 0-60
PNP transistors 3 x 2N8703, 2 x 2N8702 0-60
NPN tranaistors 3 x 2N3704, 2 x 2N3705 0-60
NPN transistors 3 x 2N3707, 2 x 2N3708 0-80
Plastic NPN TO18 2N3904 0-60
BC 107 NPN transistors 0-60
NPN transistors 3 x BC 108, 2 x BC 109 0-60
BC 118 NPN TO-18 transistors 0-60
BC 115 NPN TO-8 transistors . 0-80
NPN high gain transistors 2 x BC 157

2 x BC 188 . 0-80
BCY 70 PNP trulullk)rs TO- 18 0-80
NPN transistors 2x BFY 51, 1 xBFY

52 0-860
B8Y 28 NPN swlwh erllwrl TO- 18 0-60
BRY 95A NPN transistors 300MHz .. 0-60
BY 100 type siilcon rectifiers . . 8120
8i. & Germ. trans. mixed all muked

new ., .. 21-50
TIL 209 Red LED .. 81-20*

%*

UNTESTEDT.T.L. PAKS

Manufacturers *Fail Outa”
and pu.rt Functional Units. These are classed as ‘out-of-
spec’ {from the makers’ very rlgid specifications, but are
ideal for learning about I.C.'s and experimental work.

PakNo. Contents Price Pak No. Contents
UIC00 =12 x 7400  0-60 VICT2= 8x 7472
UIC01=12x7401 060 | UIC73= 8x 7473
UIC02=12x7402 0-60 UIC74= 8 x7474
UIC03=12 x 7403 -80 UICI6= 8x 7478
UIC04=12 x 7404 0-80 UIC76= 8x 7476
UICO5 =12 x 7400 -80 UICS0 = & x 7480
Ignlgg= gx;:gg -3 UICBl= 5x 7461
- Bx : -
UICI0—12x7410 080 | Dices o orins
UIC13= 8x7413 060 | yices— 5x7486
UIC20=12x 7420 080 UICH0~ 5 x 7490
UIC30=12x 7430 060 91— B x 740
UICA0-12x74d0 040 | DUICBL— Bx7487
UIC4l= 5x7441 0-80 = 8x7492
UICA2= bx7442 060 | UIC9S= Dx7403
UIC43— Bx7443 080 UICH4 = Bx 7494
UIC4ex 5x7444 080 | UICH6= 5x 7400
UIC45= 5x7445 0-80 UICoS= 5x 7496
UIC48= 5x7446 0-80 UIC100=8 x 74100
UIC47= 5 x 7447 -60 UIC121="5 x 74121
C48= B x 7448 -80 UIC141 =5 x 74141

UIC50=12 x 7450  0-60 UIC151=5 x 74151
UIC51=12x 7451 0-60 UICIB4=5 x 74154
UICS3=12 x 7458  0-60 UIC193=5 x 74193
UIC54=12 x 7454 0-60 UIC199 =5 x 74199
UICs0=12 x 7460 0-60 UIC X1 25 Assor-
UIC70= 8x7470 0-60 ted 74's

which include Functjonal

Price
0-60
0-

0-

cooo

¢ 233323882382823888232
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APPROX. 200 PIECES *
Assorted fall-out Integrated circuits, including: Logic,
74 geries, Linear, Audio and D.T.L. Many coded
devices but some unmarked—you to identify.

OUR SPECIAL PRICE 2£1.20p

WORLD SCOOP

JUMBO SEMICONDUCTOR PAK
Transistors—Germ. and 8ilicon, Rectifiers—Diodes—
Triacs—Thyristors—I1.C.'s and Zeners. ALL NEW
AND CODED

APPROX 100 PIECES
Offering the amateur a fantastle bargain PAK and an
enormous saving—identlflieation and data sheet in

every pak.
ONLY £1.85p

UNTESTED LIN PAKS

Manufacturers --Falt Outs” which include Functional
and part, Functional Units. These are classed as 'out-of-
spec’ from the makers' very rlgld specifications, but are
ideal for learning about 1.C.’s and experimental wark.

Pak No. Contents Price
ULIC709=10 x 709 0-60
ULIC710= 7 x 710 0-60
ULIC741= 7 x 741 0-60
TLIC747= 5 x 747 0-60
ULIC748= 7 x 748 0-60

C280 CAPACITOR PAK |

Contalning 75 of the C280 range of capacitors assorted
in values ranging from -01uF to 2-2uF. Complete with
identification chart.
FANTASTIC VALUE
NLY £1-20p.

SIL. G.P. DIODES

300 mW 40 PIV (min) BUB-MIN FULLY TESTED
Tdeal for Organ builders
80 for 50p, 100 for $1.50, 500 for £5, 1000 for £9.

G.P. SWITCHING TRANs|

TO18 SIM. TO 2N706/8 BSY27/28/05A

All usuable devices. No open and shorts. ALSO
AVAILABLE IN PNP similar to 2N2906, BCY 70
20 Iot 50p, 50 tor £1, 100 for £1.80, 500 for £8, 1000 for

When ordering pleasc state NPN or PNP

830 WATT GERMANIUM TO3 METAL CASE
Vebo 80V, Veeo 50V, IC 10A, Hie 30-170 replaces the

majority of G power Trapsist in the OC,
AD NKT range.
1-24 25-99 100+
44p 41p 87p

115 WATT BILICON TO3 METAL CASE

Vebo 100V, Veeo 60V, IC 164, Hfe, 20-100 suitable
replacement for 2N3055, BDY11 or BDY20

1-24 25-99 100+
80p 48p 46p
INDICATORS
3018F Minitron 7 Begment Indicator 21.11p%#
MAN 3M L.E.D. 7 BEGMENT DISPLAY
0.127” High Characters £1-76p%

ZENER DIODESJ

FULL RANGE IN 8TOCK
VOLTAGE RANGE 2-33V
15w 10 wik
17p 30p

400 mw
8p

539
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FANE ‘SPECIALIST’ RANGE L0UDSPEAKERS

Illus"t.
DISCO 60

12" ‘DISCO 60’ 60 watts R.M.S.

Linen Cone Surround. Fitted extra Rec. Retail Price

farge Tweeter Cone. Frequency £24 O 75

Range 50-15,000 Hz

12" ‘GUITAR 60L’ 60 watts R.M.S.

Plastiflex Cone Surround. Alumin- Rec. Retail Price

Range som000ms o £33« 5O
12" ‘GUITAR 60B’ ¢0 watts R.M.S.

DESIGNED FOR LEAD GUITAR

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

FOR USE IN MULTIPLES FOR BASS GUITAR

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL
Features include ROBUST CAST ALUMINIUM CHASSIS and 2” EXTRA HIGH POWER VOICE COILS
All models available in impedances of 8 ohm or {5 ohm. Guarantee: 2 years. Recommended Prices inc. VAT

"¢ »
12" ‘PA 60’ 60 watts R.MS.
Plastiflex Cone Surround. Fitted
Tweeter Cone. Frequency Range £23 O 50
50-15,000 Hz. Rec. Retail Price
FOR GENERAL PURPOSE PUBLIC ADDRESS
" g 1]
15" ‘BASS 70’ 70 watts R.M..
Linen Cone Surround. Frequency Rec. Retail Price

Range 40-7,000 Hz. Can be used

singly but ideally TWO UNITS IN d

A SINGLE CABINET. £35 95
RECOMMENDED FOR ALL BASS INSTRUMENTS

HIGH FREQUENCY

HORN UNITS

MODEL D40 50 WATT DISCO KIT

FAST SELLING and
RELIABLE UNITS

Available in impedances
of either 8Q or 15Q

‘POP’ RANGE

POP I5 1215w £7.70
POP 33T 127 33w £10.99
POP 50T 127 50w £14.95
POP55/2 127 60w £19.99
POP 60 15" sow £22.95
POP 70 15" 70w £24.50
POP 100 18" 100w £38.95

Consisting of 12”7 13,000 Gauss BASS
UNIT, HPX1 HIGH POWER Cross-over
and PH50 TWEETER. All purpose. Full
range. Imp. 8-15 chms,

£21-50

MODEL 910 Mk 1l
Rating 50

watts with /{K\
recommended {
filter. Rec. Price |}

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

‘CRESCENDO’
MODELS Rec. Retail
127 UNITS

s
@)
from £46'95 y
Three models forspecific purposes |
. Rec. Retail
BN om £60°95 g

£16'95

MODEL 912 Rec. Price
ith . .
sty erer £19°50

MODEL 920 Mk Il (as iliust) Rec. Price
significantly increased .
sensitivity. Rating with £47 50
recommended filter |00 watts

HPX! HIGH POWER CROSS-OVER UNIT.
Suitable for above Horn Units Rec. Price £2-50

Prices shown correct at Sept. I, [975

Please send S.A.E. for leaflets

any of above ranges

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

e

Become a

P 7
u\l--i 8 E;
17 = , | radio amateur.
¥ — |8 4 Learn how to become a radio-
4 amateur in contact with the whole
g world. We give skilled preparation
; for the G.P.Q. licence.

B N B SN N BN S A T G I G N TN B N B N S B e e e

540

Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. WBI 15, B
P.O. Box 156, Jersey, Channel Islands. ]
NAME [ |

ADDRESS

Biock caps please l

[ - R X R B BB B § R.op R owof FO R 4 J RFooRoR R o og o Rod § B RoR B R B § QB J |
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N individually boxed | All transistors,1.C’'s offered
All individually EXPRESS EXPRESS are new and branded.
d guaranteed. Full
an g 0 POSTAGE POSTAGE Manufactured by Mul-
h
trade discounts to bona |, ¢y vae 109 per order 10 UK lard, Texas, RCA, Fer-
H H b additional ve .
fide companies. Price | Bt aite ranti, Motorola, ITT,
» T H » .
and availability lists on ™ Fairchild, Lucas, etec.
application. Azl 018 | BDIL 043 Quantity discounts on
DM70 060  EFS0 053 | PCO0 085 ) PLSO4 102 {30015/ Adzis 010 | BDI 05 | application. Send SAE
60 | Eras  135|PcCas 06| PLSOS 130 | - POFs00 122 0 n
B SRR oM ING 0% e gmouwy i | AGm e th for full lists.
EABCS0 116 | EF88  1-30 PCCS8 098 ) PL802 -177 y A 15 | BF179 033
EBer ~ 073 | EFS9 130 | PCC8) 073 | Pysy 078 |  BCEBOS 89 ACKZS oS BFIS0 08| OAJl  0-07 | ZTX500 013 | 3N2004 020
EBCSL 089 | EF9l 1-35 | PCC189  0-81 | PY81/800 056 | 1.8 4C187 021 | BF181  0:85 | OA200  0-08 | ZTX801 0-15 | 3N2904A 0-38
EBF80 063 | EF92 181 | PCF80 063 pyss 070 . ., 0, ACI88 0.0 | BF1o4 010 | 0A203  0-08 | ZTX503 0-16 | aN2905 088
EBFS3 066 | EF98 163 | PCF82 137 | PY88 0'88" PCES00 0-68 ACY2l o0.¢ | BF195 018 0Cl6 100 | ZTX531 0-25 | 2N2005A 0-28
EBF89 050  EF183 0489 | PCF86 078 | PY5004 118 Cyse o078 BF107 018 0C20 200 | ZTX550 018 | 3N3906 0-80
ECss 08¢ | EF184 060 | PCF200 113 | PYsoo 056 | 30FL2 108 A BF200 08¢ | 0C23 125 | 1N014 006 | IN3926 018
EGss 08 [EHs) 01 | PCF201 113 | pysol 056 | 30FLi2 144 ADIO 080 | Brsel 025 0C25  0-40 | IN40O1 0-08 | 2N3058 @18
EC0 094 | EL3a  1.08 | PCF801 078 | U26 lgg | SOFLUL 1 ADlS 080 | Srees  025|OC28 086 |IN4002 0.07 | 2N8086 0.4
ECo7 069 | EL36 116 | PCF802 078 | Ulel 117 | SOLUPCCSS 5 4 |BFWl0 081 OC35 086 | IN4003 0-08 | 3N8525 091
EOCSl 054 | EL84 058 | PCF80S  0-78 | U193 088 | oo 16/ AD163 0';5 BFX29 0328 OC36 080 | IN4004 0-08 | 2N2614 0-68
BCCS2 053 | EL86 106 | PCH200 130 | yapcso 1-01 | SOLMo ) oo AFLIS 085 | gpygs 024 | OC43  0-40 | IN4005 0-10 | 3N3615 088
ECCSS 053 | ELos 078 PCL32 083 | yBCal 080 | gorgro 130 AFILe 088 | 5pyso o020 | OC44 020 INdOos 018 | 2N8T02 011
ECC84 063 | ELL80 281 | PCL83 078 | yBFey 0485 | 30r4ar 165 ARIL BFYS1 080 | 0C45  0-20 | IN4007 012 | IN3708 012
ECcBs 078 | EMS1 L4 | PCL84 089 | Goces  0.68 | Jopany AP1S6 048 | Divsy 0g0 | OCTL 018 | INOD 008 | aNITO4 014
ECCs 091 | EM84 134 | PCL8S 072 | UCHBl 180 | ChiEl 1.0 AF23 | BR100 0-40 | OC73  0-88 | 1N4148  0-06 | aN8705 018
ECC180 077 | EMs7 126 | PCL8S =~ 078 | pcrse 078 | goprg ABY27 083 | pyjg0 027  OC76 080 | 18921  0.07 | 3N3708 @11
ECF80 063 | EY51 089 | ECL805/850-78 | yCLs3 098 | ° pogon 108 ABY28 085 pyjps 014 OC77 055 | 182033  0-20 | 3N3707 018
ECF82 090 | EY86/87 058 | PD500 211 | yrgs 108 [ 30pr1) BAl03 02 | gyly7 018 | OC81 0-29 | 1820514 0-20 | 3N3708  0-07
ECF86 078 | EYs8 081 | PFL200 061 | yyss 04638 | “"pirgor 136 BALLS 010 | B7X6] nerles | OCSID 028 | 1821004 0-80 | 3N3709 010
ECH81 120 | EZ80 0-68 | PL38 108 | ciaoLa/ BC107 014 020 | OC81Z  0-45 | 183010 086 | 3N3710  0-11
ECHes 106 |Ezs1 053 [ PL81 091 | S/QnRl, o0 30PLI3/ BC108 013 | B7ygg series | OC83  0-37 | 3N698  ©0-18 | 1
ECH84 117 | GYs01 180 | PL81A 108 | ¢ e IR Y BC109 012 010 | 0C140 114 | 3N697 01 | 8
ECLS0 078 | 6z3s 091 |PL&2 048 | OFZ/EFGIR | 30FLLY BCIIS 015 | cRe1.05 088 | OC170  0-30 | 3N708 010 |4 0
ECL82 069 | PC86 105 PL83 120 S0PLIS 1444 BC117  0-21 | CRg1-40 050 | OCI171  0-80 | INT06A 019 | 080
ECL83 072 | PC88 1-05 | PL84 0-78 | 30C1/PCF80 BOl48  0-30 | CRB3-056 0-40 | 0OC200  0-58 | 3N1131 938 "16
ECL86 073 | PCO7 088 | PLoo0 102 06 BOIY o-1o‘cnss-4o 085 | 00201 100 | 3N1133 084 020
BCIS 008 | MyEs0 047 | 0C203 090 |2N1ss o8 025
i . BC160C 015 | MJE370 088 | 0C203 0 303 018 925
VALVES R ongER BC182 018 | MJE530 065 |OCP71 120 | 3N130¢ 038 016
PY500 110 | 615G 0-46 BO183L 018 | MJE32955 127 | ORP13 060 | 3N1305 0-88 010
. . Fyoiiso0 060 | 676 038 BC184L 0183 | MJE3056 076 | ORP60  0-55 | 3N1306 088 018
Indw:dually boxed and 35" 058 | e17e 080 BC338 0-15 | MPF102 040 | TICA4  0-20 | 3N1307 0.8 (3t
Pysol 0% |eie  O%e BOYS2 085 | MPF103 088 | TIC226D 150 | aN1808 0-88 | 014
guaranteed but of Euro- g5 03 |ekear o080 BCYss 038 | MPFIO( 086 |TILI00 080 IN1303 040 080
ther origin at|in ih|sie i | e G Mmw % in i iR ) B o
: 18 | NET404 088 - :
pean or other origin DM SmleEme ol BCYIL 02| oas 072 | ZTX300 038 aNare o3 040
greatly reduced prices. vi &tk o | RGR gl Gl M EL S . Sh e ol
Quotatlons for Sang UABCS0 0-40 ““g “S BDI121 100 ' OASL 018 | ZTX304 024 | IN3646 0-50 | 40430 085
: F42 078 | 6Q7 -
t listed end Ui : ' GN7400 016 | BN7428 040 | BN7488 047  BN74I45 126 | BN74102 200
valve no . ! aE | Een 8 BN7401 016 | BN7430 016 | BN7460 065 |sN1uao 1-75)5::14193 200
SAE for lists. UBF80  0.50 | 88N7GT 0-88 BN7402 016 | BN7433 037 | SN7491AN 8N74151 100 | BN74104 180
UBFS9  0.60 | 88Q7GT 0-40 BN7403 018 | BN7437 087 100 | 8N74164 200 | BN74105 110
AZ1 075 EF39 185 KTW6l 180 | UCCs5 080 o SN7404 036 | BN7438 087 | BN7492 070 | BN74155 100 | BN74196 1-20
AZsL 00| EFS0 038 | MUl 100 | Uomdz 080 | svea 04 8N7406 022 | BN7440 0-22 | BN7493 070 | BN74186 1-00 | 8N74197 120
CBL31 140 | EF85 046 | N78 350, [vcira o sol S e 90 8N7406  0-42 | BN7441AN 8N7494 080 | BN74157 0-95 | SN74198 277
CL33 180 EF88 050 | 0A2 048 | ULed o040 | Sysar 040 BNT7407 042 062 | BN7495 080 | SN74170 252 | BN74199 252
CYsL 060 | EF8® 085 | 0B2 048 | Uores 070 | oxd 0545 BN7408 028 | BN7442 070 | BN7496  0-98 | BN74174 167
Dad%l 040 | EFSl 040 | PCSS 068 GXC R0, 48 BN7409 098 | BN7450 0-16 | BN7497 887 | N74175 110
DAFes 060 | EFez 050 | PS8 085 | Uras 970 9X80T 028 BN7Al0 016 | BN74S1 018 | BN74100 189 | SN74l70 ;-ggl
; : . : BN7411 035 | BN74 : - -
DR OMEIEm ML S ma awm o wo| duioomSubl oo vl em SR R
b : . - f §N7413 036 | SNT460 O ‘
Do 080 Bre 0e POces  Jaoluyal 088 |7ce 1-00 BN7418 036 | BN7470 036 | 8N74119 1-68
DE92  100| EL33 080 | pCCS® 085 | Vaios/30 046 | nl 0.8 BNTALT 030 | 8N747s 041 | BNTlzl 050 | DIL 14 pin I5p
- 85 | v § 8N7420 016 | BN7 - :
Divs 080 | ELsi 550 | poeso odd Yaisojs0 048 | 787 0 8N7432 025 | BNT480 o-solsmu%s Lo \SOCKETS 16 pin 17p
DLod 048 | EL36 080 | PCFS2 048 | a¢ SO B 8N7423 047 | BN7483 110 | 8N74141 09
DL96 088 | EL37 2:50 | PCF86 065 | 17y 040 12AT7 O
DY6 045 | EL41 090 | pCF8O1 080 | ga( 050 12AUS O 'I' ls M NTH!s
DY87 048 | ELez 188 | pcFEoz 088 | sv4 085 13AU7
DY802 = 047 | EL84 085 | pCF805 0-90 | sR4GY 100 12AX7
g:,‘iﬁw g';g EL93 :‘00 PgFggg 10-38 5U4G_ 0-66 12BAS
¢ ELL80 "00 | PCF : 8YSGT 068 12BES -
EBol 030 mMS0 085 | PCL8Z 048 085 3001 : b dded @ OSCILLOSCOPE TUBES
EBC3S 100 |BMSL 060 | PCL83 070 gj30L2  0-90 | 30C15 ; To bhe adde
gcal 070 EMBe 040 | PCL84 080 gARS 045 | 50C17 . Types CV 1526,
EBFS0 040 | EM0® 100\ PCLSS 060 | 6aMs 100 socls 090 to all orders
EBFsS 040 | EMET 100 chiggmbo-so 8AQS 080 | 30F8 100 VALVES & DG 7-5, VCR 139A
y 48 | pC] 6AB7G 100 | 30FL1 100
Enisi 2o B240 3':: PDS00 180 | CADS  o90| SFLie 100 TRANSISTORS AEBERLDCEE, DGR,
1 - 80 | gATS 040 | 3 -
Boosa g;g EZ4d 075 | PEN45 088 gna¢ 038 | 30L15 085 Add 8% VAT
Fooss  o-gg | EZ80 030 | PL36 068 | gBE6 048 [ 30L17 098 250/
ECCa¢ 085 | EZ81 081 | PL81 085 | GBH6  0-76 | SOPAMR }‘38 o E
BOCS5 048  GYS01 080 PL83 080 | 6BJ6 078 |30P13 L
R am o B me. owdri o ow o | INTEGRATED | gPEGIAL OFFER
BCH@ oss Gfst 07 (PLsi0 08 o 140 3opLly 110 CIRGUITS 8%
g8 | GZ37 188 | PLBO4 O 00 | 30PLI4 110
EOH: 050 HNsoo 150 | PLsod g':g‘onw7 1o0| Sowi®  veo TERMS OF BUSINESS: C.W.0. A/c's available to approved
: 250 88 | g 0-40 | 35 : : =
Boraa  ods e 555 |PIsoz 185 | GoDeG 160 | 50CDSG 1-20 companies on application. Telephone and telex orders ac
ECL83 078 | KT81 (7C5) PX25 880 | 6CH6 180 | 807 1-00 cepted. Export and trade enquiries welcomed. Lists, etc. on
CL8S 055 130 | PY33 083 6Cws 100 BISITT 1400 applization. Open daily to callers 9 am.-5 p.m. Mon.-Sat.
ECLLS00 850 | KT81 1495 | PY81 o-solma 090 | 813UBSR 8:00 LU= : s t wh oing to press
EF37A 120 | KT88 3-25 | PY82 045 | 6F25 100 | 8664 120 Closed Sat. 1-3 p.m. Prices correct when going p g

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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We don't miss
anything out, so you

b

won't miss out.

Our 1214 Sertes stereo equipment comes to you in
kit form. And, as you would expect, coming from Heathkit,
they are absolutely complete kits. With nothing left out.

So youlll have all you nieed to build our superb AR-1214
stereoreceiver. Or it you'd prefer, a separate amplifier
and tuner (the A A-1214
and AJ-1214).

The casyto
understand instruction
manual you'll get makes
assembly beautifully straighttorward.

And very enjoyable.

And the high performance of the 1214 Series means
you won't nuiss out on listening pleasure inany way either.

From the stereo receiver, or separate amplifier your'll
get 15 watts rims.a channel, with reproduction so good it
makes many ready-made systems really sit up and isten,

For tull details of the 1214 Series, the rest of ouraudio
range, including speakers,and our many other kits, just post
the coupon now for your Heathkit catalogue.

Or call in at the London Heathkit Centre,

233 Tottenham Court Road.
Heath (Gloucester) Ltd,, Dept. PW-115, Bristol Road,

Gloucester GL2 6EE. Tel: (0452) 29451.

To: Heath (Gloucester) Limited, Dept. PW-115,Gloucester 1'

I GL2 6FEE. Please send me a Heathkit

catalogue.Ienclose a 10pstamp for postage. [N
HEATHKIT SN
Address_

=== Postcode_
L - S GEh G D IR D N D e -

542

TOSHIBA
va

pe Prr
DYB7
DY802

)

Nuuggégg

AbWWba
OND 22080 A

& w
2rEg R
jooooomoommmmm [=X=3

L o
[ |

EM

CONDUCTORS
Price

Type Each (p)

AC127

AC128

AC141K

AC142K

AC151

AC154

AC155

AT THESE PRICES
AND BUY QUALITY

Price |

Fach (0 | RBee
R2010B
RCA16334
RCA16335
TIP31A
TIP32A
TIP41A
TIP42A
2N3055
DIODES
BA115
BA145
BA148
BA154/201
BY126
BY127

A202
IN60/0AZ1
IN914
1N4002

INTEGRATED
CIRCUITS

Type Each
ETTR6016
MC1351P
SN76003N
SN76013N
SN76013ND
SN76023N
SN76023ND
SN76033N
SN76227IN
SN76532N
SN76660N
SN76666N
TAA550
TAA700
TBA120AS
TBA120SQ
TBA480Q
TBA520Q
TBAS530Q
TBA540Q
TBAS50Q
TBAS60CQ

TBA90Q
TCA2700

EHT MULTIPLIERS

MONOCHROME
BRC) Price Each
HD 950MK1 960

£1 70
2TQ 950MK2 1400
£185

| 2DAK 1500
517" & 19°7) £185
TAK 1500
| (237 & 247y £200

PRICE
QUALITY
SERVICE

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

wWwWw . americanradiohistorv.com

EHT MULTIPLIERS COLOUR

Type

1TAQ ITTCVC 1.2&3
1TN GEC Sobeil

11TAZ GEC 2110

11TAM Philips GB

11T8D Philips 550

3TCW Pye 691/693

1TH Decca 30 Series
11TAQ Decca Bradford
3TCU Thorn 3000/3500
1T1HAA Thorn 8000
11HAB Thorn 8500 £4.25

NeWosHisa Tuses

with 12 mdnths in service guarantee

19°° A49-191X equivalents

A49-132 and A49-120X £48.95
20" 510DJB22 equivatent

A51-110X £50.75
22" A56/120X £54.25

PRICES SUBJECT TO 25% V.A.T

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

No postage charges or mimimum
order vatues

Write or phone for full details now.

Practical Wireless, November 1975
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FOR CHOICE

*ftems with astzrisk are Moving lron

BAKELITE MD DEL SB0 Enlarged Window

BATTERY/LEVEL PANEL

POSTAGE / PACKING & INSURANCE 15p

h d 8
type, all others are Moving Coil Stee: 80x80mm s INDICATOR
100uA £4.90 ‘91";"‘ -
CLEAR PLASTIC MDOEL SD830 B00uA £4 60 Ll LA
Size: 110 x 50-0-50uA £4 80 maunting.
50uA C‘ 7% 100-0-100uA £4 85
100uA £4.85 1mA £4 60
200uA £4.60 1aDC £4 60
500uA €4.55 54 0C £4.60
50-0-50uA £4.65 20v OC £4.60 i B
M E I E ns 1000-100uA  £4 60 sov 0C £4.60 & ins15piDincopail tongutatty,
1mA 450 300V DC £4.60
STOCKED AT 5mA €4 50 300V AC £4.75
481 Oxford Street 311 Edgware Road o Lo VU Motor B
42 Tottenham Court Rd. 3 Lisle Street 100maA £4.50 CLEAR PLASTIC MODEL MR 52P
il order. $00mA £4.50 Size: 60 x 6
branches or by mail ord oc ed jze g8 .o
5aDC £4.50 100uA £3.85
USED EXTENSIVELY BY |0ADDC £450 500uA £3.70
sv DC 4.5 50.0-50uA £385
INDUSTRY, GOVERNMENT 100.0.100uA  £370
DEPARTMENTS, EDUCATIONAL | ELEAR PSLOAST"-‘ MODEL MR 45P L i
UTHORITIES ETC N o= B VU METER TYPE 3 ;
A . 50uA e3 55 50mA £3.65 260 DA Size:33mm . 20mm.
100uA £3.50 100mAa £3.65
200uA £34s 500mA £385 £1.55 p/Painsisp
; N sto| 500ua £3.30 1ADC £3.68
Over 200 ranges in stocked othver ranges t S e Ts0) eog (g.“ ST GOEE e
order. Quantity discounts available. Send |  100-0-100ua 345 OVIOC £368 VU Meter £4.85 DUCED TO CLEAR
) 500.0-500uA  £3.25 20v BDC £385  1AAC £3.65" N
for fully illustrated brochure. LA s voe 365 SAAC 3[ees YAMABiSHi VARIABLE
ASTiS MODEL SD640 Toma e32e joovoc % zaac 665 ]| VOLTAGE TRANSFORMERS
CLEARPL S i Soma £3 26 A 4 30a aC £3 55+ Excollent quality st low cost. Input:
Size: 85 x 64m: T €328 ;ggvnfc g ‘g 300V AC €378 *B 230V 50/60Hz, Dutput 0—260V. |
50u £4.20 500mA £326 B ima €375 MODEL sgso BENCH MOUNTING
100uA €418 1 1aDC £3.26 VU Met Fa 30
200ua £4.10 : 5a0C €328 T Ca t43e- |BAKELITEMODEL MRE5 Swe: 80 x 80mm 18
500uA £4.05 A 10V 0C £3.28 54 AC £3.25° | 25uA £5 80 2 6A£1
50-0-50uA £4.16 20v DC £3.26 Y0AAC €326 | 80uA £4.40 sa £12. 95 £1.60
100.0-100uA  £4.10 50v OC £3.28 208AC €125° | 100uA £435 BA £19.46- £1.50
1mA £4 05 300V OC £3.28 304 AC £3269 | S00ua £4.05 10A £23.76-£1.60
smA £4.05 £0-0-50uA £4.35 ;g: :::23 ‘950 ::211 gg
10mA £4.05 0V DL £4 05 100-0-100uA  £4.30 60.45-£1.
s0mA €405  20vDC teos | CLEARPLASTIC MODEL MR38P 500.0.500uA €395 25A £64.76- £1.60
100mA £4 05 28V DC £4.05 Size: 42 x 42Zmm 1ma £3.95 40A £73.40°€1.50
500mA £4.05 s0vDC £4 05 B0uA £3.45 1.0-1mA £395
1A 0C £405 300v OC £4 05 100uA £3,40 smA £395 \
54 0C £4.08 15V AC €415 200ua £330 10mA £3.95
104 OC £4.05 300V AC £415 500uA €339 50ma €395  300VOC (L
svOC €405 VU Meter £495 50-0-50uA £3 42 100mA €395  30VAC £:335
100-0-100uA  £332 500mA £395 ?g:v‘fc £3.95
500-0-500uA  £305 1a46C £395 f
TmA £3.05 2a0C £3.95 g%z;g make Sense 0
1.0-1mA 5 54 0C £395 N
CLEAR PLASTlC MOOEL SW100 e (AR 10A0C €395 VU Meter Test EqL”pment
Size: 100 x 80m sSma £3.08 154 0C €395  1RAC
soun ts 05 10ma £3.05 304 OC £3.95 f::fc
100uA £4.95 20mA €3.05 50A DC £4 20
500uA £4.75 soma £3.05 svDC €395  208AT AUDIOTRONIC Model ATM1
50-0-50ua £4.95 100mA £3.08 10v OC €395  J0AAC Top vatue 1,000
100-0-100uA  £4.90 150mA €308 15V OC €196  S0AAC : 0pY pos multi-
1ma £4.75 200mA €308 20v DC £395  BOOmAAC £3.95 R ges: o
14 0C £4.75 300mA £3.06 s0v 0C £395  BOomvOC S5, B70/50/260/1
54 0C £4.75 500mA £3.06 150V DC €395  100mvOC £415 volt AC and é
20vDC €475 160V AC €4.90 760mA £306 DC current 0 1mA/
50V DC €478 300V AC £4.90 1AD £3.08 esistance:
300V 0C €478 VU Meter PP AL £ CLEAR PlASTIC MODEL MR 65P O AEOK ohmme,
5ADC €3.08 Size: B6 x Decibels: —10 to
10A OC £3.08 Sov ) f: o +22dB, Size 90 x
3v0C €308  5Meterima €350 e e scox Zomm.
QAODEO‘L’ ED107 EDUCATIONAL METER VU Mater £4.10 500uA £418 DG
ize: 100 x 90 x 150mm 50-0-50uA €425
A range of high quality r CLEAR PLASTIC MODEL MR 85P 100-0100uA  £4.20 OUR PRICE £4.30 p/P & 1ne 260
moving coil instruments ] ] Size: 120 x 11 500-0-500uA  £4.10
ideal for school experi- ! :"&A‘mA i: :g .
ments and other banch B0uA. co.m0 ) Eatio AUDIDTRONICMODEL ATMS
sppiicetions. 3" mirror £6 96 d Jewel
The mater move 10mA £4.10 ewsl movament,
£6.90 attractively moulded
m sasily sccessible £6.80 S50mA £4.10 210 with sdgwise -
to demonstrate internal £5 96 100mA {_‘-10 :hm:‘;d;unm‘z:\
working. £8 30 el A Ranger. 8.3/15/150/
50uA €936 £6 85 BAGE e 300/1200
100uA €8 70 £6.76 10ADC £410 (25001%") 06/30/
50-0-50uA £8 70 £6.76 154 0C £410
1mA £8 40 £6.7 204 OC 420 (SOOOopv) &300
1.0-1ma £8.40 £675 otod o 0-300mA
14 0C £8.40 €678 30230 e, Rum-»cl. oy
5ADC £8.40 €675 soa0C £8019) x 100. - 10 t0 +18d8.
&V DC £8.40 6V /50V DC £9.50 £575 svoc £4.10 Suppl-.a with blnorv
10V DC £8 40 5V/16V DC £9 50 £576 10v OC £410 test loads and dets
18V OC £8 40 1a/16aDC £9.50 £676 U D‘é f: ;° bookist. Size: 121 x 73 x 28mm.
£5.75 o At OUR PRICE £4.80 P/P & ine 25p
€636 150V DC 410 - ]
EARPLASTICM €676
GLEAR PLASTIC MODEL $0460 10vDC 878
50ua " e38s MODEL C7202EN
‘zgg:: &% EDGMSE MDDEL PETO 240° Wide Angle 20,0000.p.v. DC.
500uA €370 Size: 90 x 34 10,000 0.p v. AC
T e soun " cass 1mA METERS Mirror Scale.
100-0-100uA  £3.75 o AT MW1-8.80 x BOmm §/28/60/280/600/
1mA £3.65 n 6 § /2 .bC.
smaA €38 SO NP 7 £7.45P & Pins1Be 10/60/100/600/1000
10mA £3.65 100-0-100ua  €4.45 V.AC. DC Resistance
50mA £3.66 1mA £425 x 10, x 1000 (300
ngm: !(:g :: 1oV OC £4.26 centrascale) DC
m 300V DC £4.38 Currant 50UA/
o 3t VU Meter £850 ALL PRICES 2 5mA/260mA. --20
10ADC €368 VUMater €406 INCLUDE VAT 1051580

OUR PRICE £7.50 P/P & ns 30p

WMW give you credit!

Practical Wireless, November 1975

in excess of £30. Ple
Dratts accepted. Cheques to any value accepted for mall orders

Cheques to the value of £30 accepted from personal
and for amounts

www.americanradiohistorv.com

BARCLAYCARD
& ACCESS Phone
your order to
01-200 1321 or

* call into any branch
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IT MAKES $

HIOKI 730X
30,000 opv. Over-
load protection.
6/30/60/300/600/
1200V DC. 12/60/
120/600/1200V AC.
60/pA
30mA/300mA.

2K /200K /

OUR PRICE £8.10

P/P & Ins 30p

U4323 MULTIMETER

20,0000pv. Simple
funit with sudio/IF
ocillator. Suitable
'm pmui receiver |

U4312 MULTIMETER
axtremely sturdy
instrument for
general electrical
use. 8670?;.
0/0.3/1.5/7.5/30/
60/150/300/6 06/
V DC

900" & 75mV.
0/0.3/1.5/7.5/30/
60/150/300/6 00/
900V AC

. 0/300uA/
1.5/6/15/150/60/
600mA/1/1.5/6A
DC. 0/1. 5/6/15/
60/150/600m,

MOOEL 500

30,000 opv with

ovuload prolscl
n. Mirror sc.

0/0 5/2. 5/|0/25A

100/250/500/

0/2.5/10/25/100/
250/500/1000V
AC, 0/50u4/5/50/
500mA

0/60k /6 msg/GO megohms

OUR PRICE £15.05¢/p & 1ns 60p

KAMODEN HM7ZIJB FET VOM

Input »mpodmce
0/35/!/2.5/10 50/

50/250/1000V AC
O/25u AIZ 5/25/250

0/5k150k/500k15 M
500 Megohms

0UR PRICE

1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1% AC 1.5%. Knife edge
pointer, mirror scaie. Complste with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £11.60¢ P & Ins 60p

0 5/2 5/10783'1250/

2 5/10/!5/250/500/1000V AC, 0.06/
0.5/5/50/500mA DC. Resistance -
x10. x 100, x 1,000, x 10.000 {50¢).
500(). 5k{2. 50k{) centre scale)
[Bottery operated. Size: 160 x 97
MOmm. Supphied in carrying case com-
Iplete with test leads.

JOUR PRICE £8.60,7/7 & Ins 60p

TMK 200 MULTIMETER KIT

Build yourselfa
quality 20000 opv
multimeter and
save money.
Complete kit with
meter scale.
movement and
rotary range
selector ready
mounted in
|cabinet. Allparts,
batteries, test prods and
instructions. Ranges: 0 0.6/6/30

U4315 MULTIMETER
Sturdy43-range
multimeter for
current and
voltagsin DC
AC circuits with
freq. 45-20kHz
and DC resis-
1ance. capaci-
tance.
etc.

U4317 MULTIMETER
High sensitivity

instrument for field
and taboratory wark.

Overldnd protection

nr 100mV/
05 5/10/25/50/1(!)/250/500/‘000
.5/2.5/10/25/50/100/250/
500/‘ . Current: 50uA/0.5/
1/5/10/50/250mA/1/5A DC.  0.25/
05/1/5/10/50/250mA /1/5A AC. Res-
istance:  0.5/10/100/200 ohms/1/3/
30/300k ohms. Decibels: -5to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in carrying case com-
plate with leads.

OUR PRICE£18.35¢ P& Ins60p

370WTR MULTIMETER

eatures AC current
ranges. 20,0000pv.
0/0.5/2, 5/|0/50/
250/500/1000
0/2 5/10/50/250/

0/50uA/|/|0/|OO
mA/1/10A DC.
0/100mA/1/10A

AC. O/5k/50k/500k/
5 Meg/50

Dociman 8  to +6208.

OUR PRICE £21.50+7 & ins 60p

U91 Clamp VOLT
AMMETER
For measuring AC voit-
age nkod current without
breaking circuit, Ra
300/600V AC. Cur:::“n’ls
10/25/100, 250/500A
Accuracy 4% Size 283 x
x 36mm. Complete
wnh carrying casa, leads
and tuses.

OURPRICE£15.10p P & Ins60p

J

HA/100pA/
0.5uA/1/6/26/

100/500/2500; DC 76mV/1V/2 §/5
10/25/100/250/500/1000: AC0.5
mA/1/56/25/100/500/2800: AC 1V /
2.5/6/10/25/100/250/500/1000; DC
30012, DC 5k€}/50/500/5000: ~15db
+2dB. Complete with steel
carrying case and leads. manual

OURPRICE£10.80

p/p & Ins. 60p

120/600/1200V D €.0/6/30,120
600/1200V A.C Current: 0,0.5/5
60/600mA. Resistance: 0/10
100K /1/10 Meg ohms. Dacibels:
- -20to +63db. Size: 30 x 150 x
35mm

OUR PRICE £9.65p/f & 1ns 30p

MODEL C7208FM
30,000 0pvDC
15,000 opv AC.
6/3/15/80/300/600/ |
1200V. DC. 6/30/
120/600/1200V.AC.
DC Resistance x 1.
%10, x100. X 1000

TMK MODEL TW50K
46 rangss. mitror
scale. 50k/V DC

MOOEL AS.100D VOM
100,000 opv. =
Mirror scate.
Built-in meter
protection.0/3
12/60/120/300
600/1200V DC.
0/6/30/120/300/
600V AC.0/10pA
6/60 300mA.

OUR PRICE£18.90° P & Ins 60p

SWR METER Model SWR3
Handy SWR meter for
transmitter antanna align-
ment, with built-in field
s!vsnglh meter. Accuracy

5%, Impedence 52” Indic-

ator 100uA DOC. Full

scale 5 section counpubl-
antenna. Size 145 x

OUR PRICE £4.55 PP & ins 60p

KAMODEN 72.200 Multitester
High sengitivit:

tester. 200,000 opy |

Qvarioad protected.

Mirror scale.

TE-20D RF SIGNAL
GENERATOR
Accurste wide range
signsl gensrator
covaring 120 kH2-500
MHz on 6 bands
Drrectly

Lo
..!.

N AC

DC Vv
0. 25/1 25/2 5/5/‘0/
25/53/125/ 250,
500/1000. AC V olts
1.5/3/5/10/26/50/
125/250/500/
1000. DC current
25/50uh/2.5/5/25/

50/250/500mA/5/
10A. Resistence:

OUR PRICE £13. 50P/P&Ins 60p

KAMODEN 360 MULTIMETER
sensitivit
100kohm/’
AC 10kohm/V
" mirror scala,
ovo(load prouct
od,
z 5/10/3“/250/
V DC. 5/10/
50/250/‘ OOOV
AC. Cur 1
0.01mA/0.5/5/50/
500mA/164

(50() centre scale)
DC Currant 30ua/ .
3/30/600mA. -20t0 +63dB.

OUR PRICE£9.65 /P & ins 30p

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Mater

U4324 MULTIMETER

High sensitivity,

20 oooagm Ranges:
56/1.2/8)12/30)
60/120/600/ 1200V
0C. 3/6/15/60/150/
300/600/900V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0.3/3/30/300mA/
3A AC, Resist,
26/600 ohems/0.5/5/50/500k ohms/S
hms. Dacibels: —10 1o +12dB, Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spsre diode and
instructions.

OUR PRICE [10.609‘9 & Ins 60p

or a
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200v DC. ¥

1/10/100 ohms/
1/10/700k ohms/

/100M ohms.
Doclbolr 20 10
+62dB, Battery operated. Size: 180 x
140 x 80mm. ’zuwllod complete with,
test leads etc.

OUR PRICE £18.90 5 /p & ins 60p

U4341 Multimeter &

Transistor Tester

27 16,7

o'.'ﬁmp.m °°.‘3’
ges: 0.3/1.5/6/

Rany
30/60/ 150/300/900V
1 5/7 5/30/'50/

Varisble A F
attenustor audio output, Xtsl socket
for eslibration. 220/240V ac
Brand new with instructions.

Size 140mm x 21Bmm » 170mm

OUR PRICE £24 .30 ¢/F & ins 60p

300/

6001
0. 3/3/30/3007\31&/ AC.
0. s/z/s/zo/so/zoou ohms/2 Mohms.

LB4 TRANSISTOR TESTER
Tests PNP or NPN
transistors. Audio
md:clnon Op-mas
on two

= batteries. Compie
o o W instructions stc.
o .?'i‘us','I"z’i—,"J““' cevies | R PRICE
OUR PRICEET1 85 ¢ & ins6bp | £4.85 /P& ins20p
KAMOBEN TT35 MOOEL TE15

TRANSISTOR TESTER
High quality
instrument to

test reverse leak
current and DC
current. Ampii.
fication factor of
NPN, PNP, diodes,
transistors, SCR’s
etc. 4 square =0
clear scale meter. N
Operatas from 3
internal hatteries. k
Complete with

GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,

Oxci

Oscillating Detector.
Frequency ra
440k Hz - 280MHz
in six coils. 500uA
meter. 9V b
eration. Size:
0 x 80 x '40mm__

OUR PRICE £18.90" |11530p

instructions, izads
carrying handle.

PP R
OURPRICE £18.90 1560

0/30yA/6/
60/300 mA/
12 Amp. 0/10K
1m /10m /100
g Ohms.— 20to 17d8.

OUR PRICE£13.50p/P & ins 60p

HIOKI 750X VOLT-OHM-
MILLIAMETER !

43 ranges: 0-0.3/0.6/
5/3/1 /12/30/60/150/
00/600/1 V OC.

Current: 0-30/60uA/ |o
15/3/15/30/150/300 Q}
mA/6/12A. Resistence:
0—3/300k/3/30Mohms
Decibels: —10 to +17dB. Output: -
o 3/6/‘5/30/60/120/300V cour

bC 4% AC Sensitivity:
50,000 opv ,5000 v AC. 4 inch
mater. Built in ptotocnon Size: 57 x
102 x 153mm.

OUR PRICE£12.90p 7 & ins 60p

v4313 MULTIMETER
High sensitivity
(20,000 opv on
DC and 2,000
opvon AC) and
accuracy of 1.5%
onDC and 2.6%
on AC. Ranges :
DC and
AC

Model HT10084 MULTIMETER
Overload protected,
shock proof circuits
9.5uA Meter with L
mirrar scale. Sonmmry
100kV. Poh

st

sw
1. /50/250/300/1 000
Volts DC, 2.5/10/50/
250/1,000 Volts AC.
DC reshitence’ 0— 20/
200k/2/20 Meg. chms
DC current:—  10/280uA/2.5/25/250
mA/10A. AC current:-0—10A. —20
to +62dB. Operates from 2 x 1.5V
barteries. Size: 180 x 134 x 79mm.

OUR PRICE£21.50¢ 7 & ins 60p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mitror
scale. Ovartoad
rotection. 0/0.12/
.6/3/12/30/120/
600V DC, 0/6/30/
120/600V AC.
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Mag/

—20 to +50dB.
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and 1CO. Compiete with instructions,
batteries and leads.

QUR PRICE £22 .65¢ ¢ & Ins60p

current;
0.6mA/
3/165/60/

15/30/60/150'300/600 DC resis-
tance 1kohm/10/100/1.000, -10to
+12dB. etc. Complete with steet
carrying case and leads. manual.

OURPRICE£14.90

p/p & Ins. 60p

MODEL C70B0EN
Giant 6 m.rrov
scale. 20,000 o
0/0.25/172. 5/|0/
50/250/1000/
5060V OC.
@/2.5/10/50/250/
1000/5000V AC.
0/50uA/1/10/
100/500mA/10A
OC. 0/2k/200k/
20 Meg. ~20 to +50dB

OUR PRICEE21.50p ' & 1ns 60p

C15 PULSE OSCILLOSCOPE
For display of pulsed ,-

and periodic wave
forms in electronic
circuits. VERT. AMP.
Bandwidth: 10MHz.
Sensitivity at 100k Hz

Sensnmty ay 100k Hz
RMS/mm: 0.3-25
P.em (rvgqered sweop
1-3000usec, Free running 20—200
kHz in_ nine ranges. Calibrator pips.
220 x 360 x 430mm. 115-230V AC.

P/P & Ins
OURPRICE£47.50 "8 n

SINCLAIR DM2 DIGITAL
MULTIMETER
R

Wiltmeasure AC and DC volts. AC
and DC current, and resistanceina
total of 20 ranges. The large light
emitting diode display will read up
to 19399 and automatically indicate
polarity Indication of positive and
negative overload is also provided
Theinstrument is fitted with a
combrned carrying handle and
bench stand and sockats are
provided for the connection ot an
external power supply

RANGES

DC VOLTS ., 1v,10. 100v. 1000v.
AC VOLTS  1tv.10v,100v, 1000v
DC CURRENT 1m4. 10mA
100mA. 1000mA

AC CURRENT 1mA.10mA
f00ma. 1000mA
RESISTANCE 1. 10k, 100k. 1000k,

OUR PRICE £63.70%/p & ins 50p

ALL PRICES
INCLUDE VAT

EXPORT eorsonataxports arranged for

CUSTOMER SERVICES o..,

v/ a Service that
N‘MM 7 makes sense!

www.americanradiohistorv.com

544

Customer Services Division at Head
Office will answer el your enquiries
Just ing 01-200 1321

overseas visitors Goods specially packed
insured an< despatched to all parts of the
world at minimum cost exclusive of VAT
Payment by bank transter, certified cheque,
postal order or money order in any currency

Practical Wireless, November 1975
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BUYAT LASKYS

TRANSISTORISED LCR. AC.
BR/8 MEASURING BRIDGE

A new portable
bridge offering
excellent range and
sccuracy stlow ¢
cost. Resistence:
} 6 ranges: 0.
ohm-11.1 megohm % 1% Induct-

LASKYS

make sense of
Hi-Fi

snce: 6 ranges: 1 microhenry-111
henries * 2% Capacity: 6 range:
10pf-1110 mfd * 2% Turns Ratio:
6 ranges: 1.1/1000-1 A1100 £ 1%
Bridge Voltage st 1,000cps. Opera-
ted from 9-vol ttery. 100 micro-
amp metsr indication. Size 71" x

5 %2 QR PRICE £29.70 e 605

TE22 SINE SOUARE WAVE

AUDIO GENERATOR
Sine 20cps —_—

AUDIOTRONIC HEADPHONES
LSH20 individus!

volume controls.
Mono/stereo switch.
40-19,00 Hz. B ohms.
OUR PRICE £6.25

P/P & Ins 50p

LSH30 individuat

tons and volume
controls. Mono/

MINIATURE ORGAN

MUSIC MASTER AM100
Spanning
nearly two
octaves.
including
sami-
tones.
This instrument
will give hours of enjoyment
to all the family. Beautifully
finishad. The Xeyboard range can
be adjusted to be in tune with sny'
instrument. Operates from
itted with

esarphone socket and extarnal
39V D.C. socket.

\Size 229mm x 127mm x 64mm (Mains operated) List Price £24.26
OURPRICE£9.95 p.painssop [OUR PRICE £14.30 PO

CLOCK RADIO

A smaller than ususl digite clock
AM/FM radio. measuring only
8}"wx35°dx4"h. The DCRis
finished In simulated teak veneer
and is fittad with a pre-set stesp
timer switch that will turn on the
radio st the precise time chosen

ELIZABETHAN DCR26 DIGITAL

ELECTRONIC CALCULATORS

Wecarry s tremsndous renge of
both pocket snd desk calcula-
tors from as littl £6.20

and it is not
them in this

stereo switch.
30-20.000 Hz. 8 ohms.

OUR PRICE £8.95 p/P & 1ns30p
LSHA0 Two-wey

speaker system.
Individual volume

iV
SUPERB OUALILL, pices

AUOIOTRDNIC DIGITAL
CLOCK RADIOS

:.i."!?'..lf“i'.'ms'iﬁ&‘iﬁ"o'n"ﬁ.w.. G, AL ADC22

FAT OUR PRICEE10.75 | crock raa:

OUR PRICE£26.90p/p & 1ns 60p T30 Il Reosarins N W/EM wave.

ARF 300 AF/RF SIGNAL , bands. 180- sleap timer!
GENERATOR NEW GOLORING G102 KIT | fmer Choice of GreyorWhite
fotuiuiry el » OUR PRICE £17.50 1y 150

Sine wave 10V,
P-P RF 100kHz to
200MHz. Output
1V masimum. ;
220/240V AC operstion. Complete
with instructions snd feads.

OUR PRICE £40.507/P & ins 60p

Belt-drive 2-speed turntable in kit
form complete with pickup arm
and heed shell.

OUR PRICE£21.15 1m0 01 6

ELIZABETHAN 8/LZ-1
8-Track Stereo Player. Home
8-Track player with sutomatic an.
manual programme change and
illuminated channel indicators fo

WALKIE TALKIES
SKYFONNV7

Supar low cost
transmitter/
recsivers. 100MW
with call buzzer and
on/offvolume
control. 7 transistors.
Telescopic rod

MODEL TE20 RF SIGNAL
;gENERALORN :

ix bands. 120kMHz— E:m

L4

Accuracy £ 2%. Audio
ougut 1o BV. Power requirements:
108— 125V, 220240V AC. Size: 193
x 265 x 150mm. Complate with test

|sads etc.
OUR PRICE £20.45¢/7 & 1ns 60p

,‘v-n-bl- sudio output.

i — et
HANIMEX HOC 1900 DIGITAL |

ALARM CLOCK

240V operation
with targe clebr numbers. night
light and ‘snooze’
Attractivety finished in whi

OUR PRICE £8.10p/P 2 lnl'£1.00
ALL PRICES
INCLUDE VAT

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
Al silicon,
transistor

am, " oper-
stes from mag-
netic, ceramic

or tuner

inputs with

twin stereo hesdphone outputs and
sepervte volume controls for sach

channel. ates from 9V bettery.
INPUTS: SmV and 100mV.
OUTPUT: 50mV per channel.

OUR PRICE£10.657/p & 1ns 30p

NOTLICENSABLE
INTHE U K.

use with your hi fi system. Size
71w x12°D x 23 "h. List Price
£28.90.

OUR PRICE £14.90 /7,5 '™

SPECIAL OFFER!
SINCLAIR 8000 AMPLIFIER
AND FM TUNER

ceand grest
m SINCLAIR — the

4000 amplitier
channel (both drivan) into Bohmas.
phones jeck. Bctive swi
scratch filter, low nois
distortion, and much more.

List Price £74.95 p/p & ins.

OQUR PRICE£33.95 €1.65

d

r
which boasts a captureratio of
3dB. sensitivity of 3uV for 30dB
quieting, stereo beecon, etc.
List Price £82.43 p/p & Ins.

OUR PRICE £29.95 £1.65

RANK AUOID
RA 210T:STEREO AMPLIFIER
71 73 wattsrms. Inputs for
magnetic phono, tuner, tape and
sux. Separate base. trable.
balance and volume controls.
Headphone socket. Teak case

SINCLAIR Projact 80 Modules
240 Power Amp. E£5.60P/P 8 Ins. 16p
260 Power amp.  £6.95 PP
Sterso 80 Pre-Amp £12.10 P/P
Active Fiiter Unit  £7.40P/F
FM Tuner £
Stareo Decoder
PZ5 Powar Supply

CATALOGUE

your nearest store To===

CEMTRAL LONDON {01)
48] Oxlord Street, W1 493 8641
10Tottenham Court Rd W1 637 2232

33 Tottenham Court R W1 636 2609
42 /45 TottenhamCt. R W1 636 0845

257/8 Tottenham Ct Rd W1 580 0670
3 Lisle Street WC2 437 8204
118 Edgware Road. W2 7239789
193 Edgware Road. W2 7236211
207 Edgware Road, W2 7233271
311 Edgware Road, W2 2620387
346 Edgware Road. W2 723 4453
382 Edgware Road, W2 7234194
109 Fleet Street, EC4 3535812
15273 Fieet Street, EC4 3532833

BIRWINGHAM
116 Corporation Street 021-236 3503

BRISTOL
16-18-20 Penn Street

20821
CROYOOM
1046 Whitgitt Centre 681 3027
KINGSTOM 38,/40 Eden St 546 1271

Unrapeatable offer. PIP &
OUR PRICE£21.85 ins£1.00
LEIGESTER 45 Marke! P! 537678
NORTHAMPTON

78 Abington Street 35753

TTINGHAM

5-7 Lower Parliament St 48987
OXFORD 16 Westgate Centre 722870

READING
6 Friars Walk, Friar Street 0734 595459

RICHMOND 32 Hill Street  Jax 144§
ROMFORD B6 South Street 20218
SOUTHEND

205,206 Churchill West 612241
TUNBRIDGE WELLS

53/57 Camden Road 23282
WOLVERRAMPTON

30 Wulfrun Way 23384

PZ8 Power Supply - 108
P28 Power Supply £7.90 P/ 3Wp
Transtormar tor PZAE5.10 P/P & tns. 30p
AUOIDTRONIC

LOW NOISE CASSETTES
MODEL & 10 1%
c60 €206 £388 £5.50
c90 £2.81 £6.34 £7.57
€120  £369 €680 £9.64
AUOIOTRONICHIGH ENERGY
LOW NOISE CASSETTES
MODEL & 10 15
C8OLN £3.59  £6.80 £€9.64
CIOLN €613  £9.72  £13.77
C120LN £6.15 £11.66 £16.52

p/p &Ins. 15p perorder

r—
o LASKYS CUSTOMER §

udiotronic House, The Hyde, London NW9 6JJ. Tel : 01-200 1321

LASKYS 32 PAGE
CATALOGUE AND PRICE
LIST - absolutely tree and
available from al| stores
or by post {see coupon
below). This exciting
catalogue provides a
comprehensive selection
from the largest Hi-Fi
Retailer in Europe - a
MUST for every Hi-Fi
enthusiast

ERVICES DIVISION

i Please send me the following items

] Name

| Address

Opening October in Slough & Lewisham g Signature

Albprices correct at 20/8/75 but subject

to change without notice E. & 0. €.

Registered in Engla’
- S —

BELTEK C6260 AM/FM
8-TRACK IN-CAR PLAYER
The BELTEX C62680includes AM/
FM radio, and stereo 8-track
cartridge player, with volume-tone
and balance control, cartridge
program indicator, automatic head
cleaning. comes complete with
installation kit, suppressors. and
instructions. 12v Neg {Speakers
notincluded. & Ine.

) p/p
OUR PRICE £22.50 £1.35

HIGH QUALITY
CD#STRUCTIDN
S

LIMITED STOCKS
AT Oxford Street. 425
257 Tottenham Court Roa:
152. Fleet Street,

311 Edgware Road, CROYDON
BIRMINGHAM KINGSTON
LEICESTER NORTHAMPTON
SOUTHEND TUNBRIDGE WELLS
WOLVERHAMPTON branches.

TOTAL
PURCHASE PRICE

1
|
|
1
d

{inc. P/ P& ns.

Piease send me your Free 32-page Hi-Fi catalogue price ist OO
I enclose cheque [ postal order (J money order O

1 wish to pay by Barciaycard/Access and my number 1s

|
il

R, . BT
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TRANSFORMERS

ALL EX-STOCK—SAME DAY DESPATCH

MAINS ISOLATING
115V or 240V Sec. oniy
CENETREEBAPPED AND

30 VOLT RANGE
SECONDARY TAPS
0-12.15-20-25-30
Ref.

>
3
oun®

=X T- XU N TSP
coooo
VOO AW N -

0
60 VOLT RANGE
SECONDARY TAPS
0-24-30-40-48.60

RNef. p &
0. P

| &
38 93
45 95

60 | 73

BRS |

06060000 0mY

189 BRS 10

SCREENED MINIATURES
Ref mA Vol £

olts
238 200 3-0-3
212 . 0-6, 0-

23S

200, 200 0-15, 0-15
214 300, 300 0-20, 0-20
221 700(DC) 20-12-0-12-20
206 1A, 1A 0-15-20, 0-15-20
203 500, 500 0-15-27, 0-15-27
204 1A, 1A 0-15-27, 0-15-27
SI1t2 500 12,15, 20, 24, 30

| 12 and or 24 Volt
| PRIMARY 240-250 VOLTS

Ref. Amps
24v

COONORAAN—ON

-3
=3
o

™~

<

own

1)
©«

[T Py,
OCLOPOMAWN—OO

| CWONVNNASNN ==

50 VOLT RANGE
| SECONDARY TAPS
0-19-25-33-40-50

Amps

_EJTO TRANSFORMERS
f VA Auto Taps

Watts)
20 0-115-210-240
7

150 0-115-200-220-240
300 "
500 v T
1000 o
1500 %
2000 "
3000 b3

67 | CASED AUTO TRANSFORMERS
73 240V mains lead input and USA 2 pi
85 outlets.

pin
20VA £3-23 P&P 38p Ref I13W

£10-
00VA £17-51 P&P BRS Ref 84W

HIGH VOLTAGE

Mains Isolating

Prim, 200/220 or 400/440

Sec. 100/120 or 200/}‘40
p

VA Ref.
60 243
350 247
1000 250
2000 252

PLUS

pa&p

41-07 BRS

BRIDGE RECTIFIERS
50v 2A

2A

1A

4A

2A
|0A(PM 7A6)
P &P15p

TEST METERS
AVO ;2"1 KS

50p
€135

U43) 3+
U4315*
*(USSR) inc. steel carrying case
P& P95p
ANTEX SOLDERING
I8W  £2-45 25W

£21-26

SOLDERING IRON KIT £3-6}
STAND FOR ABOVE £1-13
P & P 25p

MAGNETIC TO CERAMIC
CARTRIDGE CONVERTOR
OPERATING VOLTAGE 20-45V

POWER UNIT

CC12-05 Qutput Switched
3-4.5-6-7-S 5-9-12V  at 500mA.
£4-08. P & P 30p

HIGH QUALITY MODULES
3 Wate RMS AMPLIFIER  £2-30
5 Wate RMS AMPLIFIER  £2-63
10 Wate RMS AMPLIFIER 0
25 Watt RMS AMPLIFIER
PRE-AMP for 3-5-10W

TRANSFORMER 25W 6
P & P Amps/Pre-Amps/Power 0

P & P Transformers

BSR MINI-DECK
4 SPEED AUTO CHANGER £6-00
| P &P 60p

CAR STEREO SPEAKERS

Ref. T1295

FOR THE
TEXAN Il

TOROIDAL TRANSFORMERS

Designed by S.1.G.A. ELECTRONICS in conjunction with
Texas Instruments for uprating Texan 20420 Amplifiers,
Pri. 220-240V; 50Hz; Screen; Sec. 25-20-0-20-25V, 1-5A.
Fully impregnated; flying lead connections.

Price £6:70 + 25% VAT post 50p.

Ret. T1295/F with resin filled centre, 2BA clear hole.

Price £7-10 + 25% VAT post 50p.

Dept. PW 05

SG191QY

REF SECONDARIES 0.D. (cms) HT. Price

315 (a) 33-0-33V 2A 120 X 44 £8:50
(b) 25-0-25V 0-1A

291 (a) 33-0-33V 4A 130 X 57  £1068
(b) 25-0-25V 0-2A

061 20-0-20V 1A 79 x 43 £4-87

360 25-0-25V 1-5A 77 X 45 £6-26

285 25-0-25V 2A 90 X 51 £6:37

284 0-45V 1A 95 % 44 £515

000 0-45V 2A 113 X 38 £664

Toroldal transtormers suitabie for Audio Power Supplies
Pri, 240V 50Hz; Screen; fully impregnated; flylng leads

Post
£0-69

£0'78

£0-50
£0-50
£0-60
£0-60
£0-69

Terms: Cash with order, please add 25% VAT to goods only.
Quantity discounts avaiiable on request.

S.1.G.A. (ELECTRONICS) LIMITED
Sunderland Road, Sandy, Beds

£11.00

CARR. PAID

50W RMS into 8Q
with  FP50/2 or
JOOW  into  18Q
with two PASO
bridged and PP50/3.

ZENTAC

STUDIO QUALITY
MODULES

Noige 70db

Less than -2% T.H.D.
+38V D.C. nax
8/C, 0/C, thermat prot.
20HZ-20KHZ power B/width.
Continugurly rated. 500mV
into 10K sens. 5 easy con-
nections plus {wo for briige/
normal operation. Complete
with heat sink and full
inatructions. All ratings +
5db.

COMING SOON @

£14.25

CARR. PAID

i00W RMA into 4 Q
with PP50/3 or 75W
with PP50/2. Tweo
PA100 bridged give
150W into 8 Q with

ONLY £2-65P & P I18p

80ohm ANGLED £3-56 pr P& P
7p

PLEASE ADD VAT AFTER P. & P

AUDIO ACCESSORIES & BARGAIN COMPO
ELECTROSIL & SEMICONDUCTOR s
Callers Welcome (Mon.-Fri.) or send stamp for lists.

Barrie Electronics Ltd.
3,THE MINORIES, Lt
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS: ALDGATE & LIVERPOQL ST.

| PP50/4 or  200W

Encapsulated version of 3 q

Supplies 5 PA100 and 4 Q version with PP50/6.

ne 378 ot PA%O
POWER
REGULATED SUPPLIES
n L:OQ)%E 1gimng PP50[2 £0-00
o R A 2. alling
£8,5 | to 2A at 8V. Current PP50/3 £10-50
—— X o LIMIT AKED VOLTAGE PP50/4 21200
8 CARR. FREE ONTINUQUSLY VARIABLE. ’
LI LLE 8/C and THERMAL PROTECTION. EeC0/CRSL5,00
Ripple at 3A—ImV. Needs 30V 4A D.C. supply PP30/4 £7-00
PP30/4. Complete with controls and ipstructions. 50p Carriage

NDON EC3N 1BJ

ALL
PRICES
FULLY INC

MAIL
ORDER
(o] [8 ¢

ZENTAC

265 PENTONVILLE ROAD
KING'S CROSS,LONDON

N1 01-837 2382
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9 SELECTRONICS £
or
‘l""“[]l’ KITS WMOTOROLA McMoso
(r) MC14001CP  Quad 2 Input NOR 18p
MC14002CP Dual 4| t NOR 20
UK105/C FM Microtransmitter £8-07 | noonct gt:‘aal"ﬂ::s‘“”‘ggf " 1"::
.\ C14015 ual 4 Bit Stati t ist £1:28
UK220  Signal Injector £3-53 MCHOTICP  Decade Counter et £12
UK230 AM/FM Antenna Amplifier £4:16 | Moo Cr SHTLT €126
UK285 UHF/VHF Antenna Amplifier £8-87 | McrarCP  Dual JK Flip-Fiop 6o
UK302 4Ch. Radio Control Transmitter £17-50 | Mc4042cP  Quad Latch 1528
. C h ked 1-
UK345/A Superhet R/C Receiver £8-81 | MCriotoch ok mvertor Bufer et
1 MC14510CP BCD Up-D C £1-40
UK325 GXC 2Ch R/C Splltter 1000HZ & MC14511CP  BCD 7;eg?nvzrr11t Loaliz:\ez)ecoder Driver £2:12
2000Hz. £8:34 | MCa528CP  Dual Monostable %p
UK330 GXC 2Ch. R/C Splitter 1500Hz. & TTL TEXAS TTLTEXAS TTL TEXAS
2500Hz. £8:34 | SN2400N  Quad 2 Input NAND 16p
UK555  Radio Control Strength Meter £9:65 | SN Quad?2 Inout NOR ia
UK780 Electronic Metal Detector £11:65 | SN7413N  Dual NAND Schmitt Triggers 32p
UK875  Capacitive Discharge Electronic R C TS s e bt
ignition Kit Neg. Earth £17-33 | SN74713N Dual J-K Master-Stave Flip-Flop 30p
SN7475N 8 Bit & 4 Bit Bistabie Latches :D
SN7490N Decade Counter L
SN7493N Bit Bi: (o 50
FAIRCHILD FERRANTI SN742§N : B:: Ri:?\;yshlof‘:rr:{fsshiﬂ Registers 70:’
— ZN SN74121N Monostable Multivibrators 35p
(o Radlo
123 414 on SUPERTESTER 680 R ICE
Regulator 2
1 » 5 10 Fields-80 Ranges: l_’lus a lot of a_ccessories for
55 S e O A A o O o 3 Wt
- Phase{ndical‘ov— EDTTd 25!;_V Electr?nlco\lloll O|hm—
= i ) h ns:
s#_, | FAIRCHILD Rl 'MoTOROLA gzg'g?sk:i';m{naog%lmg gzk%hn‘i/‘:v.m'é’:,?.i;’&
_I" Hj_ MFC? ’ Accanor(n.e:lra £1 9.95
i 8 Pin DIL. b 1 Watt
i 741 __; Op-amp ( 4%)0 : Audio Amp ] / ,.\ NATIONAL ' c
- .-' fee ] SEMI- L.
]-1_\,-4 30p N 75p 5 LM 7 conbucroR INSERTION
- - 7 300 omet
m
7 SIGNETICS (1 MOTOROLA | 't N £”'1°_26 TOOL
7
} NE * 8 Pin DIL } MC 1‘(:"’:"?955“ Aligns pins for
y, 555v. -~ Timer 21310P Stereo i NA;'EI%?AL direct insertion
- - - Decoder l o
Ly~ 60 L £210 ~/ CONDUCTOR .
il p W’ ) o614 o A £1:49
/ s ock Chip EXTRACTION
MOTOROLA SMALL SIGNAL PLASTIC Ly~ £4'35 TOoOL 85p
TRANSISTORS (TO 92) s
! NATIONAL S—
Type No Polarity Vceo leMAX A h_FE | Price ‘- 7 SEMI-
Ve | mAde | Gl N LmL conoucror |  LITRONIX
BC237 NPN 45 200mA 120-460 | 159 ’ QT 7 SEGMENT LED DISPLAYS
ecme NN | R | n | ime | 21303 LT Sommon anode’ OF
» e
or oe g [ gm g | wS 165 | b conmen camose oF
BC309 PNP 20 5 120-460 15p !'_, EUROSIL right
BC3I1TA NPN 45 150mA 110-220 18p I -1
BC318B NPN 30 cont. 200-450 18p }
BC318C NPN 20 300 Pk. 420-800 20p ’ E z gél :C‘Ec?“l:;
M B wh e (B AM%F
2 b - p .
BC327 PNP 45 . 1A 40 Min. 20p 1‘ N £7 78
ggg2$ zg: 25 Peak @ lc—-300mA }lp
BC3 NPN 2 VeemtV ten 1 I NA;:%:‘_AL
BC347 NPN 45 13p } LM"7 CONDUCTOR
BC348 NPN 30 100mA 40-450 12p .
BC349 NPN 20 12p 3900 ) 14 Pin DIL ;
A A S N I
B £1-80 each; 4 for £7; 6 for £10.
meesz PP » e A\ \IJ 69[) 14 pin DIL sockets 16p
9 283 Edgware Road, London W2.
IVIVANCISNSSFeke b
Hours of business 9.30 - 6.00
Monday to Saturday Callers welcome
EL EC I ALL PRICES INCLUDE VAT PLEASE ADD20p P &P
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FOR SPEAKERS AT FANTASTIC

[RI[THv][c] i

[ LE-4 SPEAKERS | THE ‘COMPACT’

0 " Superb performance and  beautifully EASY BUILD SPEAKER KIT

finished in selected teak veneers. A A compact bookshelf speaker system giving a high electro
professional standard four-way speaker accoustic ef.ﬁciencv‘(or the low pm{vered gmplifier: )

system giving 25 watts RMS power The professional finish can be obtained with the minimum

handling. Bass unit is 14'x9" with of tools, the infinite baffle type enclosures come ready

87x5" unit for mid-range and twin 3" mitred and professionally finished, simply -pply glue,

high frequency units to give monitor type fold up around baffle board, and fix tojether with

quality and perfermance. masking tape till glue dries. )
Specification — Size 33'x14"x16" The cabinet measures 12”x9"x5” deep approx finished in

approx. |mpedance 8 ohms. Power simulated teak. incorporating a guality 7°x4” eltiptical

handling 26W RMS. (Peak 50 watts.) speaker, power handling 4 watts, flux density 30,000

Frequency range 35 Hz—-20 KHz. maxwells, impedance 8-15 ahms nominal, voice coil dia fﬁﬂﬂ

27 magnet size 2" approx. pair inclusive,f § P £1.70

Our Price £34.00 each
(normally £66.00)+£5.80 p & p.

Scotland and the Orkneys
P & P Surcharge £3.50

EMI 350 KIT

System consists of a 13" x 8"
approx. woofer with a 3° tweeter,
crossover components and  circuit
diagram. Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. (Peak 30 watts.)

£72.25 .s120p8p

Complete with crossover Components
and circuit diagram

EASY TO BUILD SPEAKER KITS

These superb simufated teak-finished speaker kits have been specially designed by
RT-VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but
doesn't want to spend the earth. Built to EMI's
exacting specification, these new RT-VC speaker kits
(350 type kit) incorporate 13" x 8 woofer, 3
tweeter and matching crossover.

Easily put together with just a few basic tools.
Specification (each spesker): Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20-20,000 Hz Size 20" x 11" x 93"
approx. Comparable built units (EMI LE3) sold else-
where for over £456 pair.

£22.00 pair complete 520,85

Complete with crassover Comp ts and circuit diagram

VISGOUNT IV STERED SYSTEM

System 1a. £69.00

The new 20+ 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinet, with anodised fascia to harmonise with any decor. Polished tnm and knobs.

The VISCOUNT IV has a comprehensive range of controls — volume, bass, treble, balance, mono/stereo,
mode selector, and scratch filter.

Front panel socket for stereo headphones. And a host of sockets at the rear — for left and right
speakers, tape recorder, auxiliary, tuner, disc and microphone.

SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ghms speakers. Total
distortion @ 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms {RLAA); 2. Crystal/ceramic P.U. — 50 millivolts @ 50 K ohms (RIAA): 3. 4, 6, Tape
Tuner/Aux. — 140 millivolts @ 50 K ohms (flat freq y response); 5. Microphone — 3 millivolts @
50 K ohms (flat frequency response).

CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual
rotary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains
output. Frequency response: 25 Hz to 25 KHz @ full rated output. Signal te noise ratie: better than
=50 dB on alt inputs. Tone control range: Bass + 15 dB @ 50 Hz; Treble + 12 ¢B @ 10 KHz.
Power requirements: 200-250V A.C. mains @ 60 watts. Approx. size: 163" x 3" x 10",

MPB0 type deck with magnetic cartridge, de luxe plinth and cover.

Two Duo Type 1la matched spaakers — Enclosure suze approx. 193" x 10" x 73" in simulated
teak. Drive unit 13 x 8" with 3" tweeter. 15 watts handling. 30 watts peak.

Complate System with these speakers £69 00 +£6.50p & p.

SYStem 2' £ 8 5 -0 0 PRICES: SYSTEM 1a PRICES: SYSTEM 2

Viscount IV amplifier (As System 1a) Viscount IV R103 Viscount 1V R103
MP60 type deck {As System 1a) amplifier £27.50+£190p & p. amplifier £2750+£190p & p.
Twe Duo Typs iIt matched speakers 2 Ouo Type lla 2 Ouo Typs M

- Enclo§un_ ;ize approx. 27"_x 13" speakers £30.00+£6.50 p & p. speakers £46.00+£7.50p & p.
X 114", Finished in teak simulate MP6B0 Iype deck with Mag_ cartridge MPB0 type deck with Mag. canridge x

Drive units 13 X 8" bass driver, and de luxe plinth de tuxa plinth

two 3 (approx.) tweeters. 20 watts and cover £22.00+£3.30p&p. and cover £22.00+£3.30p&p. SYSTEM
RMS, 8 ohms frequency range — Total if purchased Total if purchased

20 Hz to 18,000 Hz. separately:  £7950 sopacately:  £9550

Complete System with these _ Available complot for only: £ 69 00 Avsitatte complets for onty £85.00  Scotland and the Orkneys P & P Surcharge
speakers £8500 +£760p&p. +£850 p & p. +£780p&p.  SySlem iati.sddystem Ltsdu
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PUSH BUTTON CAR RADIO KIT— THE TOURIST TT*

NOW BUILD YOUR OWN Controls volume manual tuning and five push
PUSH BUTTON CAR RADIO buttons for station selection, illuminated tuning
Easy to assemble construction kit comprising fully scale cuver_mgﬂfull, medium and long wave bands.
completed and fested printed circuit board on  Sizechassis 7" wide 2 high

which no soldering is required. All connections are  and 43" deep approx. £9.50.£105p8p.
simple push fit type making for easy assembly. Speaker including baffle and fixing strip £2.00
Fine tuning push button mechanism is fully built ~ +45p p & p. Car Aerial Recommended — fully
and tested to mate with printed circuit board. retractable £1.60+40p p & p. :
TECHNICAL SPECIFICATION: (1) Output The Tourist i Kit For the experienced constructor.
4 watts RMS output. For 12 volt operation on If you can solder on a printed circuit board you
negative or positive earth. (2) Integrated circuit can build this model. Same technical specification
output stage, pre-built three stage IF Mudule as Tourist TT. Price £8.20+£1.05p&p.

ITY SOUND FOR “DISCO AMPLIFIER
LESS THAN £24.00

Stereo 21,
required
The unit is finished in white PV.C. and the acrylic top presents an
{ unusually interesting variation on the modern deck plinth

, Includes — BSR 3 speed deck. automatic, manual lacilities

T s
R e e P

sTeneQ] QUAL
n

easy to assemble audio system kit. No soldering

Retiaht Mk IV Mono Amplifier, ideat for the small
disco or house parties. Output 20 watts RMS into
8 ohms {suitable for 15 ohms).

Inputs *4 electrlcally mixed irputs. *3 individual
mixing controls. * Separate bass and treble controls
common to all 4 inputs. Mtxer employing FET.
(Field Effect Transistors). “Solid State circuitry.
* Attractive styling.

INPUT SENSITIVITIES — input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensitivity.) — Inputs — 2), 3), 4).
Medium output equipment — ceramic cartridge,
tuner. tape recorder organs, etc. — all 250mV
sensmvny AC Mains, 240V operation. Size approx:

12Ex63 £20,00 +£135p 85
)ME GARTRIDGE  PULL YOUR OWN STERED AMPLIFIER

For the man who wants to design his own stereo — here’s
your chance to start, with Unisound — pre-amp. power
amplifier and control panel. No sotdering — just simply
screw together. 4 watts per channel into 8 ohms. Inputs:
120mV (for ceramic cartridge). The heart of Unisound is
high efficiency I.C. monolithic power chips which ensure
very low distortion over the audio spectrum. 240V. AC only.

Also available with 2 speakers ) £10 + 0175 pap £8.95 - mospep
Also available with the ‘Compact’ (see opposite page) easy build speaker kit€13.50+ £2p & p

together with stereo cartridge
Twao speakers with cabinets
[ Amplifier module. Ready built with control panel, speaker leads and
tull, easy to tollow assembly instructions.
Specifications — For the technicaily minded:
Input sensitivicy 600mV. Aux. input sensitivity 120mV Power
output 2.7 watts per channel. Gutput impedance 8—15 ohms. Stereo
headphone sockel with automatic speaker cutout. Provision for
- auxiliary inputs — radio, tape. etc.. and outputs for taping discs.
Dverall Dimensions Speakers approx 15, 8" 4" Complete deck
and cover in clesed position approx. 153 X 127 x 6"

Complete only £23.20 +£300p &5

Extras if required. Optional Diamond Styli £1.60.
Specially selected pair of stereo headphones with individual level
controls and padded earpieces to give optimum performance £5.80.

Elegant self selector push tutton player
for use with your stereo system.
Compatible with Viscount IV system,
Unisound module and the Sterea 21
Technical specification Mains input,
240V,  Qutput  sensitivity 125mV.

Yours for only

£16.20 +c1.70p85p

INCORPORATES : Pre-Amp with full mixing tacilities, including switched input
for mic with volume vontrol. switched input for auxiliary with volume control.
bass and treble controls, volume control and blend control for turntables. Two
B.S.R. MP6O type single play professional series decks. titted with crystal cartridges.

TECHNICAL SPECIFICATION:
Pre-amp Qutput  —  200mV.
Auxitiary inputs — 200mV  and
750mV into 1 meg. Mic input — SmV
into 100K. 240 volt operation.
Turntables capacity — 77 107 or
12" records. Rumble, wow and flutter
Rumbie Better than —35d8. Wow
Better than 0.2%. Fiutter Better than
0.06% (Gaumont kalee meter).

Finish — Satin black mainplate with
black turntable mat inlaid  with
brushed alumimum trim. Tonearm and
controls  in  black and  brushed
aluminium.

Console s

UnnClosed—H "% 13§"x 81 (app.}
Unit Open —35%" lei"x"i“ {app.}
This disco console is ideally matched
tor the Reliant IV and Disco 50 or any
other quality amplifier

The unit is fit ished in black PVC with
contrasting simulated teak edging,
diamond spun control knobs with
matching controi panel.

Yours for only

£49.00 +£650p 5.

Mail orders to Acton. Terms C.W.0. All enquiries
i stamped addressed envelope. Goarls not despatched
- outside UK.

' -Leaftets available for all items fisted thus* Send
stamped addressed envelope. All items subject to
availability. Prices correct at 1stSeptt975 and
subject to change without notice.

All prices include VAT
at current rates

THV

e
DO NDT SEND CARD

Just write your order giving
your credit cerd number

21C HIGH STREET-, ACTON, LONDON W3 6NG

323 EDGWARE ROAD, LONDON W2
Personal Shoppers EDGWARE RD: 9 am.—5.30p.m. Half day Thurs
ACTON: 9.30a.m.—5p.m. Closed all day Wed.
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The future of Amateur Radip

HE life blood of amateur radio is the spectrum space
T allocated to the amateur service between 1-8MHz

and 25GHz. Without these precious frequencies,
the radio amateur of today would become just another
broadcast station listener. The regulation of the frequencies
available to the various services, i.e. aeronautical, amateur,
broadcasting, marine and so on, is governed by the con-
ferences of the International Telecommunication Union
which is the specialist agency of the United Nations for
telecommunications. During the ITU conference the 144
member nations of the ITU vote on the proposals before
them and in this way the future of frequency allocations is
determined.

The last major ITU conference was in 1959 and there has
been relatively little change in the spectrum allocation for
amateurs since that time. The next major meeting is
scheduled for October 1979 and the agenda will include a
review of all frequencies comprising the usable spectrum.
This means that each and every amateur service allocation
will come under the scrutiny of the conference. On their
decision alone will depend whether your present equip-
ment will continue to be usable, or will be just another
piece of surplus gear.

The possibilities and dangers arising from the 1979
World Administrative Radio Conference have been known
and recognised by national societies and the International
Amateur Radio Union.for some considerable time. A great
deal of preparatory work has already been undertaken and
it is now clear that the amateur service will at this confer-
ence present a unified plan for its future modified only by
minor regional differences. At the conferences of the ITU
only the member nations are elegible to vote. However,
the IARU is one of the few organisations recognised by the
ITU and therefore entitled to attend its conferences as an
observer where it may also speak and present papers.

Thus, while the IARU may participate actively in the
conference its most essential work must take place in the
co-ordination and advice offered to national societies
throughout the world. It is the national societies only who
can approach their own telecommunication administrations
to seek their support for the future of the amateur service.
It will be appreciated that in many countries this is a
difficult task, never more difficult than in Africa. This is a
challenge which has been accepted by the IARU and the
national societies and the work of securing support for
radio amateurs will continue without slackening until
October 1979.

It would be .unwise to give publicity to much of the work
that has been, and will be done, and it is only the result
that can prove its effectiveness or otherwise.

Now, as never before, the amateur service must be seen
by all who come into contact with it to be something that
is worth retaining and whose work and activity justify the
present spectrum space allocated to it. Every radio club
in every country has a part to play in this effort. It is the
local radio clubs who bring together the individual radio
amateurs and who form the backbone of the national
societies. Those responsible for the conduct of a radio
club should familiarise themselves with the position as it
is today and with the steps that must be taken iIf the future
is to be assured. Having done this they can then offer
guidance to the individual members and initiate activity
which will be of benefit not only to the amateur service
but hopefully to the community at large.

continued on page 551

550

www.americanradiohistorv.com

Practical Wireless
P. C. Board

Readers Service

N the October issue of Prac-

tical Wireless we announced

that this magazine will be
introducing a ‘new’ readers ser-
vice whereby our ‘copyright’
printed circuit boards for selected
PW constructional projects will
be offered to readers.

We are anxious this service
shall represent good value and
our boards to be of the highest
standards, therefore we are taking
a further month to finalise the de-
tails which we hope to publish in
full in the near future.

Reprints
E still have some copies of
the Tele-Tennis reprints.
If you would like one,
send 82p to: Chief Cashier, (P.W.
Tele-Tennis, IPC Magazines,
Tower House, Southampton St
London, WC2E 4QX.

Special offer

I-FI enthusiasts buying cas-
H sette decks which accept

chromium dioxide cassettes
will find there is a dearth of pre-
recorded CrO: cassettes. To ensure
that purchasers of BASF machines
are able to use their machines to
the full, BASF is giving them the
opportunity to buy BASF pre-
recorded CrO; cassettes at special
low prices.

The repertoire contains 22 titles,
four of which are double albums.
The price of the cassettes is £3-90
for a single album and £5-80 for
a double album, but BASF are
offering them at £1-99 and £2-99
(inclusive of VAT) respectively.
Six of the titles have been re-
corded in quadraphonic and these
are available at no extra cost.

All the purchaser has to do is ask
for a BASF Cassette Offer order
form when he buys a BASF
machine, tick the titles he wants
and send the form with a cheque
or postal order for the correct
amount to BASF at its Knights-
bridge, London, address.
Customers may only send in one
order form so they should ensure
that they have all the titles they
require,

Practical Wireless, November 1975
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ANY  interesting new
M models are introduced in

the latest Heathkit Cata-
logue: They are TM-1626 Stereo
Microphone Mixer; TA-1620 Pub-
lic Address Control Amplifier with
optional Booster Amplifier, Speaker
Column, or Distribution Trans-
former; ID-1590E Digital Elec-
tronic Wind Speed and Direction
Indicator; IM-1212 Digital Mult-
meter; 104560 DC-5MHz, 100mV
Oscilloscope; 104540 DC-SMHz,
20mV Oscilloscope; 1G-4505 Oscil-
loscope Calibrator; IP-2700 Series
of Digital and Analogue Power
Supplies; IMA-18-1 Solid-state
Conversion Kit for valve-type
Heathkit VVm’s; SR-205 Single
Pen Chart Recorder; SR-206 Dual
Pen Chart Recorder.

Heath also tell us that their
electronic organ (shown in Octo-
ber “Production Lines”) is on
show at the Tottenham Court
Road showroom.

The latest Heathkit Catalogue
is now available: To postal en-
quiries, enclosing a 10p stamp
for return postage, from: Heath
(Gloucester) Ltd., Bristol Road,
Gloucester GL2 6EE.

British 'Scope

HE only independent British

oscilloscope manufacturers,

Scopex Instruments, have
just launched an addition to their
range of low cost oscilloscope.
The new ’scope, called the 4S-6,
is intended for use in educational,
service and amateur areas.

The new instrument follows the
design  philosophy of other
machines in the range with
emphasis on ease of use, with
controls kept to a minimum and
well labelled. Price is only £88 yet
the specification is equivalent to
similar units costing as much as
twice that price. Main features
are a maximum sentitivity of
10mV/cm and a bandwidth of
6MHz. The screen is a big 6X
8cm for ease of viewing. The
weight of the unit is only 4-5Skg
making it eminently suitable for
field work. One feature of the
4S-6 only found on oscilloscopes

e
A e e
SR ke

%

costing about £100 more is the
beam locate facility which allows
even the most inept operator to
locate and return the trace to
screen.

For further information contact
Scopex Instruments, Pixmore In-
dustrial Estate, Pixmore Avenue,
Letchworth, Herts.

THE FUTURE OF AMATEUR RADIO

—continued from page 550

“Radio Exchange”
UE to a printing error the
D above advertiser’s full
page advertisement in
the September, 1975 issue was
incorrectly priced. The magazine

apologises for any inconvenience
caused to readers.

Practical Wireless, November 1975

There are several forms of scientific activity in which the
individual radio amateur can participate and play a valuable
part. There is no other organisation in the world that can
command the services of so many able technicians capable
of carrying out specialist work at no cost to the community.
Asanexample, we cite propagation research, possibly using
the beacons already established in several parts of the
world. Amateur progress in microwaves hasastonished pro-
fessional workers and this is a fertile field for experiment
and development. The amateur satellite programme is
another area where the skills of construction or mere
observations can vitally assist research activity. In addition
to participation in scientific activity the radio amateur must
ensure that his transmissions are beyond repreoach both
in technical characteristics and in the messages con-
veyed. There are many listeners to amateur radio trans-
missions and the listener can only judge the quality by
what he hears. Regrettably in many cases the quality
leaves much to be desired.

The Radio Society of Great Britain* has always played a
leading part in the representation of amateur radio at
international levels. It is already heavily involved in the
preparations for 1979 and will continue to make a maximum
effort on behalf of a// UK radio amateurs.

The future of amateur radio now depends upon the lARU,
the national societies, the local clubs and, not least of all,
the individual operator. Will you play an active and respon-
sible part in the world wide activity intended to ensure the
future of amateur radio?

LIONEL E. HOWES—Editor

* Radio Sociely of Great Britain, 35 Doughty Street, London, WCIN 2AE
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AL AL HEHEIDLIT

SYOIEM

for
FIll tuners

PART1  Martin Oliver*

stations occupying the VHF band, an accu-

rate frequency indication is very desirable.
The tuning scale provided on most FM tuners is rarely
accurate enough to differentiate between two adjacent
stations because it depends on the linearity of a
variable capacxtor ora varlcap diode for its accuracy.
This problem is overcome in very expensive synthe-
siser tuners by generating the local oscillator
digitally using a programmable frequency divider
and a reference oscillator.

It is possible to provide the same digital display
of frequency with a conventional tuner by counting
the local oscillator frequency, and this method does
not require much modification of the tuner,

The frequency counter described in this article
gives an accurate tuning indication over the 88-108
MH:z band, and can be easily modified to cover other
ranges. It was designed to be used with a Heathkit
model AJ1214, but it should work with most tran-
sistor tuners.

ISOLATION

It is important that the tuner chassis is fully iso-
lated from the mains. Most modern tuners use a
mains transformer to provide a low voltage supply
for transistor circuits, and the chassis is connected
to earth through the mains plug or is left floating.
Check carefully that the chassis is not connected

WITH the increasing number of local radio

*Formerly with Texas Instruments.

directly to the line or neutral pin of the mains plug
as it is then dangerous to connect external com-
ponents to it and this circuit must not be used.

One problem which usually occurs, when building
high frequency circuits is the need for special equip-
ment, such as HF signal generators and oscilloscopes
to set the circuit up. To get around this problem,
broadband circuits are used in the HF sections of
this design so there are no coils to be aligned, and
the only equipment needed is a multimeter.

The unit is built on Veroboards contained in a
separate metal case, and is connected to the tuner
by coax cable. A metal box is needed as a screen
between the tuner’s sensitive front end and the logic
ICs.

FM TUNER OPERATION

Before explaining how the circuit works, a brief
description of the operation of an FM tuner may be
useful. Fig. 1 shows a simplified block diagram of a

o % o

100MHz ;
a2
/ Audio
RE  [1OOMHz 107MHz oMbz | o | 1F . FM ouipul
amplifier - Blxen bl filter o | amplifier o detector Flg. 1! Block diagram of a
Ligpical EM tiner where the
Z o
N\ W, ampfi-
0.7MH H 7
N " 28 fier Is tuned.
\\ Local
oscillator
N sciia .
N\
N\
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“conventional” tuner. It is assumed to be tuned to a
station on 100-0MHz. A signal picked up by the
aerial is amplified by the RF amplifier to a level
suitable for the mixer. The local oscillator runs at
a frequency 10:-7MHz above or below the frequency
to which the RF amplifier is tuned. The output from
the mixer is the IF frequency which is the difference
between these two signals, i.e. 10-7MHz. The mixer
feeds the IF amplifier via a bandpass filter which
gives the tuner its selectivity.

It is not possible to measure directly the frequency
of the signal from the aerial because this consists
of many other stations apart from the one being re-
ceived. Because of this the local oscillator is used,
but as this is not the same frequency as the station
being received, a correction must be made in the
counting circuit. In the example of Fig.1l, 10-7TMHz
must be subtracted from the measured frequency
before it can be displayed.

Fig. 1 shows the local oscillator at a higher fre-
quency than the RF amplifier. This is the more usual
case, but if the oscillator was lower, i.e. 89 -3MHz
then 10-7 would have to he added to the count.

SYSTEM OPERATION

A block diagram of the complete system is shown
in Fig. 2. The system operates by enabling a ‘gate’
for an accurately defined sampling period and count-
ing the number of input cycles which occun during
that time. TTL decade counters are used, but be-

Input from
local
oscillator Input
—— buffer —— Prescaler
4 decade
Gate counter
" n —.-
Timing A
generation '
* /
Decoders &
display
~120 ) drivers
* 7 segment
400kHz _E_ Reference diLs;EJIgys
crystal —_— | oscillator
w070

Fig. 2: Block diagram of the complete Digital Readout System.

cause the local oscillator frequency can be above
100MHz it must be divided to a frequency which
TTL can handle. This is done in the prescaler, which
divides the input frequency by three. So if the local
oscillator varied over the range 99 to 119MHz the
output of the prescaler would be between 33 and
40MHz which is low enough for the TTL counters.

It is important that the local oscillator is not
loaded by the circuit connected to it as this would
reduce the output or shift the frequency. To avoid
this a high input impedance buffer is used. This is
the only part of the circuit which is mounted inside
the tuner.

To give the correct display for the number of
digits used, a counting period of 300uss is needed.
To get the required accuracy a crystal must be used,
but to oscillate with a period of 300:s it would be

Practical Wireless, November 1975

very large and expensive. In this design a 400kHz
crystal is used followed by series of counters to
divide the frequency by 120.

IF OFFSET COMPENSATION

The adding or subtracting of the IF frequency is
accomplished by using presettable decade counters,
(one for each displayed digit).

To add 107 to the displayed frequency the coun-
ters are loaded with this number before counting
starts. The output from the counters is in binary
coded decimal (BCD) and the decoders convert this
to drive the seven segment LED displays. Because
the most significant digit (hundreds) can only be 0
or 1, a separate decoder is not needed. The counting
and display sequence takes 4-8ms as follows:

1) Load counters with IF offset frequency 300us
2) Enable input gate to counters 300us
3) Display result 4-2ms

During 1) and 2) the display is blanked, and this
modulates the light output at about 200Hz, but the
eye cannot follow this, and the display appears
steady.

ELIMINATING JITTER

With counters of this type there is always an un-
certainty of +1 digit depending on the phase differ-
ence between the input and the sampling pulse. This
normally causes the last digit to jitter, but when
the last digit jitters between 9 and 0 the next digit
is also affected. This is especially troubiesome in
this case as nearly all UK stations are on multiples
of 100kHz, so the fifth digit (10kHz) would normally
be zero and the jitter would pass on to the next digit.

The problem is overcome by adding 50kHz to the
number which is loaded into the counter. Now, when
a station is tuned in, the last digit reads five instead
of zero, and the jitter is confined to this digit. Al-
though it cannot be displayed as tens of kilohertz
the last digit is used to indicate how accurately the
station is tuned in. If the last digit is 3, 4, 5, 6 or 7
it is blanked. When it is 0, 1 or 2 a minus sign is
displayed and for 8 or 9 a plus sign appears. This
arrangement eliminates flicker when a station is
tuned in, and still gives sufficient accuracy.

INPUT BUFFER

Fig. 3 shows the circuit of the input buffer. which
is simply an emitter follower. This has the advantage
of a low output impedance, which is needed to drive

—0 +12V
R1
10k
C3

c1
Tr1
Y%= 10F —@ 2N918
Input from II [ 0-01uF
local ——c
oscillator I—'G:'—)_>
il - To

&3 prescaler
(see text) R2 R3 c2
2.2k 560 TO-OUJF
: : !: 4
WO71
Fig. 3: Circult diagram of the Input buffer.
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% components list

INPUT BUFFER

Resistors
R1 10k2 '
R2 2:2kQ »All +5% IW
R3 560Q
Capacitors
C1 +—1pF (see text)
C2, C3 0-01uF ceramic
Transistor
Tri 2N918
PRESCALER
Resistors (All +5% 1W)
R4 100Q2 R12 68Q2
R5 47Q R13 27k
R6 47002 R14 2200
R7 27k} R15 1-5kQ2
R8 8202 R16 12kQ
R9 180Q R17 10k2
R10 180Q2 R18 2:2kQ
R11 68(2 R19 2200
VR1220Q2 miniature preset R
Capacitors
C4-C8 0 01;:F ceramic (5 off)
C9 20pF trimmer (DAU or similar)

c10 0-01:F ceramic
Semiconductors

Tr2-Trd 2N918 (3 off)

ICH SN72733N Texas

LOGIC BOARD AND DISPLAY

Resistors

R20, R21 82002 (2 off)

R22-R30 33002 (9 off)

R31 6802

R32-R45 330Q (14 off)

R46 180Q2

Al W 5%

Capacitors
c1 0- 1F ceramic
Cc12 680pF polystyrene
C13 470pF polystyrene
C14-C20 0- 1xF ceramic (7 off)

Semiconductors

1C2 SN7404N IC9 SNT74176N -
IC3 SN7408N 1IC10 SN74176N
1IC4 SN7430AN IC11 SNT74176N
IC5 SN7493AN 1C12 SN7410N
1C6 SN7493AN 1C13 SNT7447AN
1IC7T SN7420N IC14 SNT7447AN
IC8 SN74196N 1IC15 SNT7447AN
LED1 TIL304 3
LED2-LED4 TIL302 (3 off) > Texas
LEDS TIL304

Crystal

X1 400kHz {Channel 16, FT241—Interface Quartz
Devices Ltd. 29 Marxet St., Crewkerne,
Somerset. Tel. Crewkerne 2578).

the 7541 coax lead connecting the tuner to the display
circuit.

The input is taken from the local oscillator tuned
circuit where the signal is about 1V peak-to-peak. A
very low value coupling capacitor Cl is used to re-
duce the loading at this point.

The 12V supply can be taken from the tuner
itself as the current drain is only 4mA. If there is
no convenient 12V line in the tuner, then a separate
wire can be taken from the 13V line in the main
unit.

The coax cable couples the buffered locai oscillator
signal to the prescaler.

PRESCALER CIRCUIT

The basis of the prescaler is an SN72733 video
amplifier (IC1 in Fig. 4). This is biased as a Schmitt
trigger by connecting the output to the non-inverting
input via R13. This is then made to oscillate by the
feedback provided by R15, R14 and C9, where C9
sets the frequency.

-0 +13V
cs _L L R13
0-0O1pF 2.7k
o! >
2’ R7 vR  [OOWF < rg W ; R17
S22k 220 180 10k
7
| 2nG1B
c4 r3 | ) S b
O-OpF 2N918 c8 | Sacit
I O-01uF l—
1 Output
>— to logic
input board IC3¢
from C Fa W o VT
buffer ____ A\VZA" 2 W
c9
20pF.
c7 |)‘
> R4 0-O1pF 4 ]
100 /'
RE R16, R1Q
R10
% 85 ? 9 12K 220
wQ72

Fig. 4. Circuit diagram of the prescaler unit which uses the Texas SN72733N video amplifier IC.
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The signal from the buffer is amplified and coupled
to the 733 oscillator which locks to one-third of the
local oscillator frequency. The trimmer, C9, is used
to adjust the free running frequency to the centre
of the band so that the 733 can be pulled higher or
lower in frequency.

Tr2 and Tr3 are connected as a DC feedback pair
which gives reasonable gain over a wide frequency
range. The gain is adjustable with VR1 to allow
for variations in the amplitude of the local oscillator
signal.

The other output of the 733 is fed to an emitter
follower Tr4 which provides a low impedance drive
at the correct level for the TTL circuit.

REFERENCE OSCILLATOR

Fig. 5 shows the circuit diagram of this section.
The reference oscillator is made from SN7404 in-
verters which are biased into the linear region by
resistors connected from output to input.

Two inverters are needed to give positive feedback.
The frequency of 400kHz is determined by the crystal
X1. Capacitors C12 and C13 are needed to prevent
the circuit oscillating at one of the crystal’s harmonic
frequencies.

Practical Wireless, November 1975

TTL counters are used to reduce the reference
frequency. IC4 is an SN7490A which contains divide
by two and divide by five circuits. By connecting
output QA to input B it will divide the input fre-
quency by 10. IC5 contains a divide by two and a
divide by eight circuit. To give the necessary output
frequency this must divide by twelve which is

ML e

13

1

| 300 |

A Load
counters

[

I
'
t
|
|
|
t
|

) T

1
!

| 300ps |

JI c

Blank
display

Input to
counters

w074

Fig. 6: Waveforms at various positions in Fig, 6.
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Fig. 7: Circuit diagram of the Counting and Display Logic. continued on page 558
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UNJUNCTION=
TRANSISTOR TESTER

R. MEREDITH

is basically a simple go/no-go tester, giving

some indication of the intrinsic stand-off ratio.
The total cost of components is about 80p, provided
a multimeter with a suitable range is available.

THE unijunction transistor tester described here

Unijunction Theory

To understand the operation of this instrument,
a certain basic knowledge of unijunction theory
is necessary. A unijunction consists of a bar of N
type silicon with contacts at each end. On this bar
there is a P-N junction. When a voltage V s
applied across the Bar, a voltage which is less than
V appears at A. The voltage at A is found by

d1
multiplying V by © When the emitter voltage rises

above that at A by about 0-7V, current begins to
flow through the now forward- blased P-N junction.
This reduces the voltage at A, so that the current
continues until the voltage at the emitter falls below

dl
0-7V. The ratio —- is the Intrinsic Stand-Off Ratio.

d2
base 1 +
10V
n’ type
8v
*p’type /
6V
emitt / 1
il A 7, d2 oV |v
4v
/2v d1
5V /
/ov
base 2

Theoretical circuit of a unijunction transistor with external biasing

supplles. In this example, electrons will flow from the emltter, as the

potential across base 1 and 2 is greater than that across the emitter
and base 2.

Practical Circuit

The device described' in this article works as
follows: C1 charges through R1 until the voltage
at the emitter rises 0-7V above the ISR x 4:7. This
figure being the voltage between the bases, kept
constant by the zener D1. At this moment the device
starts to conduct and the capacitor Cl is rapidly

Practical Wireless, November 1975

discharged. The cycle now repeats.

Trl performs two functions. First, it increases
the resistance of the meter by a factor equal to its
hte,, and secondly, it removes by reason of its base/
emitter drop of 0-7V, the drop of the unijunction
when it fires, giving true representation of the ISR.

b1 &
e e
Unijunction b2 <
under test BC109

R2§470
1

-

o to
T o

emitter

R32See text
100pA meter

<

D1 L
BZY88 1

47V
Zener

§-__—.I-_o-l|[_+

Circuit of the Unijunction tester, making use of an external meter.
If the circuit is to be constructed with an integral meter, then one of
about 100uA FSD should be chosen.

Construction

Although details are given for the PCB, layout is
not at all critical and comprises only six components.
A high gain transistor should be used for Trl such
as the BC109, as the input impedance should be as
high as possible. For the same reason, the meter
should have a movement of around 100;1A or if

* components list

ANIWT0%

Tri BCiog B BZYBE ATV zenet

" Miscellanpous
51, pushbutton switch, PP3 battery. Trunniah‘r
wutat. Two: sockets for meter connection. Vero-
" board 80 x 40mm. Aluminium: box 115 .64 ¥ 30mm,

557

- \WWW.americanradiokhistorv.com


www.americanradiohistory.com

a suitable multimeter is available, then this could
be used in place of a permanent meter. The value
of R3 can be calculated as follows:

4-7

B Sensitivity for fsd on meter

— Meter resistance

A 5% resistor should be used here, as no advan-
tage will be gained by the use of a more accurate
one, especially as the diode itself is of 5% tolerance.
The PCB was fixed inside a small aluminium box
with sockets for the meter,

50x40mm (O-1inch veroboard)

N\ Wy A Py

+ - e b2 bl Earth
Meter Unijunction-test KO94
e

Component layout can be constructed on veroboard as shown above,
or on a PCB. As components only number six, layout is not at all
critical,

Use

Switch on and plug a unijunction transistor into
the socket. The needle on the meter wlil move
slowly across the scale, until at one point, the needle
should flip back to near zero. If the meter is scaled
0 to 1 linearly, the ISR will be given by the
maximum reading on the meter scale. If however,
the voltage continues to rise, or does not rise at all.
the unijunction is faulty.

STILL AVAILABLE!
REPRINTS OF PW's

- TEXAN 20 + 20W
IC STEREO AMPLIFIER

May-August 72

Send 30p + 7p (post and packing) to:
Chief Cashier (PW Texan), IPC Magazines,
Tower House, Southampton Street,
London, WC2E 9QX

FM ,TUNER DIGITAL READOUT—contd from page 556

achieved by resetting to zero on the twelfth input
pulse. IC3a does this by feeding a positive pulse to
the reset inputs when outputs QC and QD go high.
The output from QD has a period of 300xs which
is the correct width for the sampling pulse.

IC6 is also an SN7493N and is used to generate
timing pulses for the counting and display logic. It
counts up to 16 and then resets to zero and outputs
15 and 16 are selected by the two NaND gates IC7a
and b. The output at 15 (A in Fig. 5) loads the pre-
settable counters with the IF offset, and the pulse
at 16 gates the prescaler output into these counters,
The output of IC3b is used to blank the displays.
These pulses are shown in Fig. 6.

COUNTING AND DISPLAY LOGIC

The circuit is shown in Fig. 7. ICs 8 to 11 are the
decade counters which are cascaded by feeding the
QD output to next clock input. Also QA is con-
nected to CK2 of each counter to cascade the two
halves of each IC. The most significant digit (100MHz)
can only be 0 or 1 so a decade counter is not needed.

The data inputs A-D are either connected to
ground or +5V depending on the value of the IF
offset. This is loaded into the counters when the
count/load inputs are low. The counter outputs are
in BCD form so decoder/driver ICs are used to drive
the seven-segment LED displays (IC13, 14 and 15).
These provide high current output to drive LEDs,
and blanking can be achieved by putting a logic low
on the RBO pins. The 3300 resistors between the
decoders and the displays determine the LED cur-
rent, and R31 sets the current for the decimal point.
For LED1 (+ or — indicator) a different circuit is
used. The arrangement of IC12a, 12b and 2e illu-
minates the horizontal bar of LED1 when the output
of IC8 is 0, 1, 2, 8 or 9. The vertical bar is 2lso illu-
minated when the count is 8 or 9 due to IC12¢c. If
the count is 3, 4, 5, 6 or 7 neither bar is on and the
display is blanked. LED5 only displays 1 if QD of
IC11 is low. If the count is 80 or 90MHz then QD
is high and LEDS is blanked. The display blanking
pulse B is also applied to 1C12¢ and IC3d to blank
LED1 and 5 during counting.

The capacitors C14-20 are to decouple the power
supply. This is important because of the high edge
speeds of the counting logic.

In Part 2 the power supply circuit is described
and construction details and setting up procedure
are given.

OUR ““CQ" COLUMN

On page 603 of this issue, we have some CQ re-
quests for back-numbers. Please help us to help
you, if you want a*“CQ" published, and you can do
that by following the style on page 603 when you
write to us. Please keep CQ's as short as possible.

CQ's should be sent to THE “CQ" COLUMN,
Practical Wireless Editorial, Fleetway House,
Farringdon Street, London, EC4A 4AD.
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RADIO EXCHANGE LTD.

Completely Solderless Electronic
- Construction Kit. Build these projects without soldering iron
or
& .

solder

% 4 Transistor Earpiece Radio.

% 5 Transistor Push Pull Y Batteryless Cryatal Radlo.

Amplifier.
% B8ignal Tracer. - N Loud % One Trmflstor Radio,
Badlo MW/LW. * 2T Regenerative
% 8ignal Injector. - - w Radlo.
Y 5 Transistor Short Wave 3 Transistor Be, ¢
% Translstor Tester NPN-PNP. Radio. * R&dno.s stor Regenerative

% 4 Translstor Push Pull % Electronlc Metronome. % Audible Continuity Tester.
Amplifier. % Electronic Nolse Generator v Sensitive Pre-Ampiifier.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 31” Loud-
speaker @ Earpiece @ Mica Baseboard @ 3 12-way connectors @ 2 Volume comrols
@ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs @ Ready Wound MW/LW

SW Coils @ Ferrite Rod @ 6% vards of wire @ 1 Yard of sleeving etc. & Pnns
Price List and Plans 55p free with parts.

VHF AIR
CONVERTER KIT

Build this Converter Kit and
Receive the Alrcraft Band by
placing it by the stde of a radlo
tuned to Medium Wave or the
Long Wave Band and operating
as shown in the iostructions
supplied free with. all parts.
Uses a Retractable Chrome
plated Telescopic Aerial. Gain
Control, V. H. F. Tunlng
Capacltor, Transistor, ete.

ECK1

3 Traosistor Easy Btage

Farpiece Receiver Kit. Full
Medium Wave Coverage. Complete
with Ready Wound Ferrlte Rod
Aeral, High Efliciency Alr Bpaced
Tuning Capacitor. SBensitive Crystal Ear-

plece and Gain Control. Operates from a
9 Volt P.P. 7 Battery (not supplied with kit)
This Electronic Construction Kit {8 a good

starter for those interested m kit building and
soldering. Parts Price List and Plans free with kit.

Complete kit of Parts £450 P.P, and Ins. 45p.

ECK 2 s contamed  suni
Band V_H.F. Receiver Kit.

8 Translstors and 3 Diodes. Push/Puli
Quatput. 3” Loudspeaker, Gain Control.
Soperb 9 section swivel ratchet and
retractable chrome plated telescoplc aerial,
V.H.F. Tuning Capacitor, Reslators,
Capacitors, Transistors, etc. Will recelve
to local r Cond T.V.

Sound, Public B8ervice Band, Aircraft,
V.H.F. Local 8tations, etc. Operates from a
9 Volt P.P.7 Battery (not supplied with kit)

Parts Price List and Plans supplied free with Kit. Complete it of parta £7 95 p.p. and Ins 55p.

P.P.and

All Parta including Case and Plans. 438 Tor i

With YVHF including aircraft

Now with free earpiece and switched socket. 10 Tran-
sistors. Latest 4” 2 watt Ferrite Magnet Loudspeaker.
9 Tuneable Wavebands, MW1, NW2, LW, 8W1, 8W2,
8W3, Trawler Band, VHF and Local Btations also Aircraft
Band. Buijlt in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 section Telescopic Aerial, can be angled and
rotated for peak short wave and VHF listening. Push
Pull output using
600mW Transistors. Car
Aerial and Tape Record
Bockets. 10 Transistors
pius 3 Diodes. Ganged
Tuning Condenser with
VHF sectlon. Separate
coil for Aircraft Band.
Volume onfoff. Wave
Change and tone Con-
trols. Attractive Case in
black with silver blocking
8ize 9” x 77 x 47,
Easy to follow instruc-
tions and diagrams.
Parts price list and
plans 50p free with parts.

Total building costs 1T 87 P.P. and Ins. sop.

ECK 3 5 Transistor Medium Wave Receiver Kit. Ciass '"*A' Output with 3;” Loudspeaker. Bimple to
operate with full Medlum Wave Coverage. Ready Wound 8" Ferrite Rod Aerial. No external Aerial required.
7 stages, 5 Transistors and 2 Diodes, Tuning
Capacitor, Gain Control, etc. Operatea from
a 4% Volt Battery (not supplled) Parts Price
List and Piana free with kit. Comnplete

kit of parts. £5'40 P.P. and Ins. 43p.
ECK4

7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Band, 3 8hort Wave Bands, Recelver Kit. With 5” x 37
Loudspeaker. Push/Pull output stage, Gain Control, and Rotary S8witch. 7 Transistors and 4 Diodes. 8”7 Sensitive
Ready Wound Ferrite Rod Aerial, Tuning Capacitor
Resistors, Capacitors, etc. Operates from a 9 Voit
P.P. 7 Rattery (not supplled with kit). Parts Price
List and Plaps supplied free with kit. Complete

kit of parts. £7_25 P.P. and Ins. 55p.

TO RADIO EXCHANGE LTD., 6/A HIGH
STREET, BEDFORD MK40 ISA, Tel: 0234 52367,
REG NO. 788372

e Callers side entrance ‘Lavella” Shop. '
e Open 10-1, 2,30-4.30. Mon-Fri, 9-12 Sat.

EDU-KIT JUNIOR

Completely 3olderless Electronic Construction Kit. Build these
projects without Boldering Iron or Solder.

#Crystal Radio Medium Wave Coverage:—No Battery
necessary.

*One Transistor Radio.
*2 Transistor Regenerative Radio.
*3 Transistor Earplece Radio Medium Wave Coverage.

*4 Transistor Medium Wave Loudspeaker Radio.
®Electronlc Noise (ienerator.

*Electronic Metronome.
%4 Transistor Pushf/Pull Amplifier.

All parts mcludlng Loudspeaker, Earpiece, MW Ferrite Rod

£750 PP 1 Ine. 45 Aerial, C: it , Tr t ete., plus Parts Price List
-Feamd Ine 490 and Plaus tree with Lit. Complete kit of PArts
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GIRO NO. 331 7056.Access and Bardlay card
accepted. C.W.O. only.P.&P. 20p on orders’below
£5 Discount: £10-10%, (except net items)
Export Order en. es welcome (VAT free)

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOARD

SPECIAL RES|
10E12 §W KIT:

Official Orders accepted from
Educational & Government Departments
ALL PRICES INCLUDE VAT AT 8%

STOR KITS, please total 8% & 25% items separately
10 of each EI2 value, 22 ohms—IM, a total of 576 (CARBON FILM 5%,), £4-60 net

25E12 §W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%), £10-99 net

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-OluF, 0-0I54F, 0-0224F, ],p. 0-033uF, 0-047uF, 4p.
0-068u:F, 0-1uF, 44p. 0 1SuF, 5p. 0 22uF, 6p. 0-3IuF, 8p. 0-47uF, 10p. 0-68uF, 13p
VuF, 17p. | -SuF, 26p. 2 -2uF, 28p.
MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001uF, 0:0015uF, 0-0022uF, 0-0033.F, 0-0047uF, 0-0068uF, 0-0luF,
0-015uF, 0:022uf, 0-033uF, 4p. 0-047uF, 0 068uF, O-IuF, Sp. O- 1SuF, 8p
0-22uF, 10p. 0 33uF, I15p. 0-47uF, I8p

160V: 0 OIHF 0-15uF, 0:022uF 0 047uF 0-068uF, 4p. 0 1uF, Sp. 0 |15uF, 6p.
0-22uF. 7p. 0-33uF, 8p. 0 47uF, 10p. 0-6BuF, 14p. I uF, I7p.

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220 270, 330, 390, 470,
560, 680,820, 1K, K5, 2K2, 3K3, 4K7, 6K8, (F) 0-01, 0015, 0-022, 0033, 0047,

24p. each. 01, 30V, Sp.

POLYSTYRENE CAPACITORS 160V 59,

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 6500, l0,000. 4§p.

1000, 1500, 2200, 3300

RESISTORS

CF—High Stab Carbon Fllm 5% MF—High Stab Metal Film, 59%,.
100499 999 1000- i

W. Type Range 1- 500- 0
+ CF 22-1M 1 0-90 0-85 0-80
¥+ CF 2222M2 | 0-90 0-85 0-80
¥ MF 10-2M7 2 17 14 12
i MF 10-2M2 2 16 1-3 -0

1 MF  10-10M 3 198 1-81 I

2 MF 10-10M 45 3-52 3-08 2

{Price in pence each).
VALUES AVAILABLE—EI2Seriesonly.(Net prices above 100.)

PRESET SKELETON POTENTIOMETERS
MINIATURE 0 -25W Verncal or horizontal 7p each K, 2K2,
4K7, 10K, etc. up to
SUB-MIN 0-05wW Verncal

MQ
100 2 to 220K 2 7p each.

(P.W.)LEIGHTON ELECTRONICS CENTRE,
59 NORTH ST., LEIGHTON BUZZARD, BEDS.
Tel.: LEIGHTON'BUZZARD 2316 (STD. Code 05253)

Miniature Mullard Electrolytics | VEROBOARD 01 015 POTENTIOMETERS . . . ) ]

| -OuF 63V 7 100uF 25V 7, 24 x §” 45p 45p | Carbon Track 5K Q to 2M (, log or lin (and IK lin). Single, 17¢p Dual Gang 48p. Log single with

) SuF 63V 7B loouF 63V 17p | 24 x 33 41p 30p | switch 28p, Slider Pots. SK—500k, 60mm Log or Lin 45p. Dual 55p. Knob 10p.

22uF 63V Tp  I50uF 16V Tp [ I x5, 3ib 23 | DioDES | PLUGS ELECTROLYTIC CAPACITORS, Tubular & Large Cans

SHEGy W HEE oy, D ﬁ:’é 112 158 | 1N40oi sip [DIN 2 Pin 126 | (uF/V: (/25. 2/25, 4/25, 4-7]10. 5125, 8/25. 10/10. (0/56, 16125,

2-7ﬁ|= v T mobe Y B laixs Paim L 2p | ING00274p | 3 Pio 130 1/?30154(2)(5) 25750, 3 125, 50/25 100/suo/|00/§5 720053/550 2.
” — 4 9p | S Pin ] P- 0 P-

6.BuF 63V Tp 220uF lev 8p %*"‘335(,(,',:',",;;" =T §3§ 1N4004 905 | Sct Tk 208 | 500/30; 260 o001 5. go |000/1s 25p. 1000/50, 40p. 2000/10,

104F 63V 78 3304F 16V 145 | lnsertion tool 87p 87p | IN4005 12p | 2.5mm jack 13p § 20p. 1000/i00, £1-10. 2000/25, 35p. 1000,100 £l 20. 2500/25,

|5ﬁF eV .,: HOﬁF 63V u: Track Cutter 68p 68p | |N4006 14p | Phono 38p. 2500/50, 68p. 5000/25, 69p. 5000/50, £I

I54F 63V 7p 470uF 64 8p | Pins, Pke. S 25p 25p | IN914 7p | SOCKETS HI-VOLT: 435, 205, /350, 23p. 100/100 z7p. 16/350, 35p:

16uF 40V 7p  470uF 40V  25p Ay op [DINZEin 102 | 100/100, 27p. 00,250, 40p

22uF 25V Tp 68O0uF 16V 17p | TRANSISTORS b | P AoER

2MF 63V 70 e80uF 40V 285 | ACI27  2ip BC212L 139 | ©AS, 42p | 5 Pin (80° 12p | METALLISED PAPER CAPACITORS )

320F Tov  7p JoobuF 16V 155 | ACi3e 238 BS212L 130 | OA47 9p [Scd. Jack  18p | 250V:0-O5uF, O-1uF, ép. 0725, 6p. 0-5uF, 7ip. IuF. 9p. S00V:

JIUE 16V 7o 1000MF 25V 280 | Belay 1B B2 13p | OABI 11p |25mm Jack 13p | 0-025, 0-05, 6p. 01, 6p. 025, 74p, 0:5. 9p. 1000V: 00,

IILE 40V 7B 15004F6 4V 176 | BClos 125 OC44 -~ ton [ ©A200 8p | Phono 7p | 12p. 0:022, 13p. 0047, 01, 19p. 022, 28p. 047, 36p.

47uF 10V 7p 1500uF 16V 28p | BCI09 I3p OC7I 13p

47uF 25V 7p 2200uF OV 28p | BC148  13p OC8l  17p ~ LEIGHTON ELECTRONICS CENTRE

47uF 63V 8p 3300uF6-4V 28p | BCI49 13p OCI70 29p OQur new Electronics Centre is now open in Leighton Buzzard and all callers are

68uF 16V Tp BCI82L 13p 2N2926 13p welcome. As well as our normal stock of over 2000 product lines, we have a large

68uF 63V l4p BCI83L 13p 2N3702 14p range of surplus equipment, Bargains, Calculators, etc. OPEN 6 DAYS 9 to 5 (shut

100uF 10V Tp BCIB4L (4p T1543 45p | 12.30 to 1.30).

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Volt,
Vdc—0-5—1000V in 7 ranges
Vac—2'5—1000V in 6 ranges
lde—0-05—S00mA in § ranges

Vdc—0-3—900V in B ranges.
Vac—) - 5—750V in 6 ranges.

KHz (A, M.} at approx
Size—160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £8-64 net p & p 50p.

I Volt Size—115 x 215 x 90mm.
Complete with steel carrying
case, test leads, and battery.
PRICE £11-88 net p & p SOp.
U4323

MULTIMETER U4341
27 Ranges plus Transistor Tester.
16,7000 /Volt. Overload protected.

Ide—0-06—600mA in S ranges,

PAYS FOR ITSELF
WITH DISCOUNT
VOUCHERS
WORTH

20p

66 PAGES

3000 ITEMS

Resistance—5Q—IMQ in 4 lac—0 3—300mA in 4 ranges.
ranges. Resistance—2KQ—2MQ in 4 ranges.
Accuracy—5% of F.S.D. Accuracy—dc—24%,. ac—4%, of F.5.D
OSCILLATOR—] KHz and 465 hfe—10—350 in 2 ranges.

600 PICTURES

U434 HAVE O

MULTIMETER U4324
34 Ranges. High sensitivity.
20,000Q/Volt. Overload protected
Vdc—0-6—1200V in 9 ranges.

Vac—3—900V in 8 ranges.
{de—0-06--3A in 6 ranges.
lac—0:3—3A in 5 ranges.
Resistance—250 —5MQ in 5 ranges.
Accuracy—dc and R—249% of F.5.D.

ac and db-—4%, of F.5.D.
Size—167 x 98 x 63Imm.
Supplied complete with storage case.
tesc leads, spare diode, and battery.

PRICE £10-64 net p & p S50p.

MULTIMETER

20,0000 /Volt. High accuracy.
Vdc—l 5—600V in 9 ranges.
Vac—] :5—600V in 9 ranges.
Idc—60—120 microamps in2
Ildc—0-6—1500mA in 6 ranges.
lac—0-6—I1500mA in 6 ranges.

db scale 10 to + 12db.
Accuracy—dec—14%. ac—li%
Size—I115 x 215 x 90m
Complete with steel carrymg
test leads, and battery.

PRICE £14-90 net p & p 50p.

U4324

33 ranges. Knife edge with mirror scale.

Resistance—IKQ—IMQ in 4 ranges|

U4 GOT YOURS
% SATISFACTION
GUARANTEE
v DEPENDABLE
SERVICE

mVdc—75mV

SIZE, AND FULLY
ILLUSTRATED.

CONTAINS MANY
HARD TO GET
ITEMS

case,

PO5T FREE

Please send S.A.E.
for Supplement No. |

ELEL TRONIKIT

kils of exceptional quality”’ (AUDIO mag. Dec. 1974)

These kits are very good"’ (P.W. mag. June 1975)

BUILD AND REBUILD AND DESIGN YOUR OWN WORK.
ING PROJECTS--NO SOLDERING OR WIRING

Radios, microphones, burglar alarms, inter-comms, ferrite
detectors, solar cell, photoelectric cell, voice relay, eiectronic
cats, birds, guns, organs, nlumlnometers voltmeters, meters
of all types, etc., etc., plus your own circuit designs.
COMPLETELY SAFE—suitable for all, from beginners on.
30 different projects £10-45, 100 dlﬂcren( projects £20-45, over
150 £33-95. Add-on kits, spares, available too.

Prices Inciude Valuable Manuals. Battery, p. & p. VAT etc.

Cheque'P.Q. Cash (o Tp fur iiterature) to DEPT. PW

Satisfaction guaranteed.

ELECTRONI-KIT LTD, 408 St_John's Street,

‘London, EC1.(01-278 4579

12ip per WATT

The MS12X power module consists of two high quallty amplifiers for use
either as a stereo pair. or bridge connected in high power mono applications.
This versatile circult is conservatively rated as follows.

Supply: £23V.100W Mono (802), 50+ 50W Stereo (402)
430V, 100W Mono (15€2), 504 50W Stereo (8Q2)

Price: 12:50 + VAT (8%). Please state proposed conditions of use—
instructions supptied for subsequent modification.

PRE-AMP PROBLEMS? Send s.a.e. for details of the MODULO-MIX system
of compatible pre-amp modules.

PETER STYLES ELECTRONICS
48, Thorncliffe Road, Oxford
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POWER

N reading past Ginsberg articles

it seems that the small, minute
marvels have hogged the limelight,
probably because they really are
remarkable achievements. However,
to redress the balance let us take a
look at something a shade bigger. It
concerns power, and the laser. The
generation of power is a problem.
Solar cells, wind-driven generators,
mirrors which focus the sun's rays
have all featured in the news,

Now it just so happens that if you
take a very small amount of a material
and compress it sufficiently it may
just be possible to arrange pressures
and densities high enough to support
fusion—when lighter atoms get to-
gether to form heavy ones and when
they do, they give off energy which
might be harnessed.

Experts claim that a tiny pellet of
deuterium and tritium can, with the
aid of a quick pulse from a 1MJ (one
mega-joule) laser, be compressed by
a factor of up to 10,000.

Another approach finds workers
constructing a kind of ring arrange-
ment in which electron beams are
individually concentrated on a single
pellet of material in the centre. Cer-
tainly on the drawing board stage (at
least) is such a beasty which treats

.said pellet to a burst of electron
beams whose total combined power
amounts to some 24 trillion Watts
(that's 2-5X 10'2 Watts).

Just to complete the story, capaci-
tors are used as a means of storing
energy for the system. Two banks are
employed and each consists of 38,
60kV, 1-85uF capacitors. Oil dielec-
tric transmission lines are employed
and these are housed in a tank of
transformer 0il—40,000 gallons of it!

A final piece of news on the sub-
ject is that one particular machine
under development produces a 10ns
pulse of 40 trillion Watts.

27MHz

If you've ever tuned a radio receiver
to around 27MHz you may well have
picked up a weird cacophony of call-
signs and titles not to mention some
very strange conversations. Almost
certainly you will have been listening
in to conversations on the American
"Citizens Band'. Although power is
(in theory) limited, no formal exams

N

transmit. Note; this is in Americaand
does NOT apply in the UK.

While the Citizens Band has been
a source of debate for some time, a
new idea has surfaced and looks like
being a ‘winner'. The thought is that
a particular frequency or channel
within the Citizens Band should be an
emergency channel. This allows any-
body and everybody to have a Citizens
Band hand-held transceiver (walkie
talkie) in, say, their car. Any accident
could be immediately reported and a
request for assistance would be
almost instantaneous. One voluntary
network has already sprouted up in
Ohio and others could follow.

1 occurs to me that old people
living alone could easily have immedi-
ate access to help from the outside
world. Mountain climbers etc. could
also find the system of use. It is
almost certain that the scheme would
not be permitted in the UK due mainly
to the stringent Post Office/Home
Office regulations concerning the
radiation of energy, a point on which
they are quite fussy to say the least.
Quick, check the radiation from the
local oscillator of your broadcast
receiver. And what about those TV
timebases?

Speaking of TV reminds me that
the central research laboratory of
Japanese giant Hitachi has been
working on a video disc player using
the optical approach. Some half hour
recording of colour pictures and
sound has been recorded on a 12in.
disc. Luminance, chrominance and
sound are contained in the 54,000
holograms on the disc each holo-
gram being only one millimetre in
diameter. So densely is the informa-
tion stored that the disc needs to
rotate at only 6 r.p.m. It is interesting
to note that in systems employed by
two other major manufacturers, the
discs rotate at 1,800 r.p.m.

BLIMPS ARE COMING

Look out—the Blimps are coming.
They may sound like a second class
limp but in reality they are huge
balloons which are floated up to a
certain altitude (around 10,000ft.) and
then tethered. The Blimps have with
them alarge antenna and transceiving
equipment. The idea is that it's
cheaper to have a balloon that it is to
have a satellite in order to transmit
and receive information over greater

distances, particularly at the very high
frequencies. No, it's not hot air, even
the American military is increasing
its interest in balloon borne radar.
Makes you wonder about Amateur
radio Hams' reaction. Perhaps Lisle
Street will soon be selling Ex. Govt.
barrage balloons. What better for
portable stations—with a high wind
it could get them off to a good start
and raise them in the eyes of others!

RAZOR-SHARP TIME-KEEPING
News from abroad informs that
there’'s a newcomer on the digital
watch scene—Gillette, the company
of razor fame. A research and deve-
lopment agreement has been signed
between Gillette and some American
electronics companies for carrying
out investigations in the field of
quartz modules for digital watches.

“MESFETS"

Another newcomer, this time to the
semiconductor scene, is a device
called the MESFET. Adding another
S after the first would be a fair word
for some early Ginsberg experiments
with FETS! For the technically ori-
ented, these devices are described
as Schottky-barrier field-effect tran-
sistors. Efficiencies of 68% at 4GHz
and over 409% at 8GHz have been
claimed so clearly they're not just a
pretty face. | hope to have more in-
formation shortly on these devices.

llsAws"

When one talks about crystal
oscillators it's usually about a bulk
crystal—a chunk of crystal between
two supports. Generally, the higher
the frequency, the smaller (and often
thinner) the piece of crystal is. There
is a limit to how small and fragile one
can make a crystal of this kind which
is why fundamental frequencies are
commonly no higher than 25MHz.

Marconi Research Laboratory has
developed the SAW (surface acou-
stic wave) technology to a point
where it can manufacture a compact
and rugged crystal oscillator with a
fundamental frequency of 1-2GHz.

s

gre required in order that one might
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GOING BACK...

Anpone help?

! R. H. F. Mayman of 59
Delamere Street, Crewe,

Cheshire has recently
come across this interesting re-
ceiver, complete with speaker,
and wonders if any other readers
can help him with more informa-
tion.

g d

A

Apparently, the set was pur-
chased in Crewe many years ago.
It carries only a dealer’s name
and no details of a manufacturer.
Valves are 2XPM2 and 1X
PMILF. The loudspeaker is
simply marked “Blue Spot.”

e books

DAM Hilger Limited, pub-
A lishers, 29 King Street,
London, WC2E 8JH, have
recently announced the first
three volumes of a set of books
entitled “The Story of Radio” by
W. M. Dalton, Ch.Eng., M.LE.R.E.
Volume 1 “How Radio Began”
covers the basics from early ex-
periments with electricity and
magnetism. An interesting chap-
ter on Wireless Telegraphy des-
cribes experiments and discover-
ies by such pioneers as Clark

562
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Maxwell, Hertz and Marconi. A
chapter headed The Thermionic
Valve contains items on the Edi-
son Effect, Audion Tube, and
early valve circuits.

Vol. 2, “Everyone an Amateur”
begins the story after World War
1; and contains sections on the
British Broadcasting Company
and the Rediscovery of Short
Waves.

It tells how during the early years
of peace after the First World
War, the seepage of official in-
formation and the knowledge of
wartime developments brought
home by ex-service men led to an
enthusiasm for radio fostered
almost entirely by amateurs. They
built their own transmitting
stations and receivers, compelled
Governments to provide public
broadcasting services, and even-
tually astounded the world by their
unaided achievements in long dis-
tance low-power short-wave com-
munication. This second volume
of Mr. Dalton’s comprehensive
history pays tribute to these de-
voted pioneers and, in recounting
the birth-pangs of the British
Broadcasting Company, tells how
Everyman carried on building his
own receiver in a oraze from
which, Mr. Dalton has said, ‘a
few of us never quite recovered.’

Vol. 3,“The World Starts to Lis-
ten” takes the story a little fur-
ther: by the mid-stwenties, the
early amateurs were ready to
turn professional, the world was
ready to buy their sets. The
B.B.C. had become a Corporation
—and respectable—and people
had started to listen to its pro-
grammes in preference to twid-
dling dials in a search for distant
stations; and so the quality of
broadcast sound improved. Valves
were already being applied in
many other fields, but they were
still battery operated. Mr. Dalton
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thus oontinues his step-by-step
story of the development of radio.

These books are very interest-
ing but also very expensive, for
they are priced at £4:50 each
volume. It’s a pity because I feel
that this is a text which has been
needed for a long time now. Still,
with inflation roaring ahead £4-50
will be the price of half a dozen
resistors soon so . . .

Caggette Bigtory

OME while ago I gave men-
S tion to the double LP set
that the BBC issued to mark
50 years of broadcasting. Well,
now they've issued the complete
recording on cassette, It’s en-
titled “BBC 1922-1972, 50 Years’
of Broadcasting”, and comes as a
double-play cassette No. HRMC
050.
The tracks are produced by
Alan Burgess and narrated by

Rene Cutforth and endeavour to
recapture in a hundred minutes
many great occasions at home
and abroad and people whose
voices became known through tlie
medium of 50 years of BBC
Radio. Broadcasting pioneers such
as Lord Reith and Peter Eckers-
ley can be heard as well as the
first Christmas broadcast by
King George V and historic
broadcasts by famous wartime
announcers. The tape also re-
flects musical events over the
years from Twenties syncopation
to The Beatles. Please don’t try
to obtain it from the BBC be-
cause they don’t have a sales de-
partment for records and cas-
settes, but contact your local
record shop. They're sure to be
able to get one for you.
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....at least, to Home Radio Components you are. I'm think-
ing of their Credit Account Service. They have of course
always run accounts for supplying firms, colleges and
Government Departments, but for years it was impractical
to provide the same facilities for individuals. However,
Home Radio Components have always looked upon their
smallest customers just as important as their biggest, and
after much thought and planning they devised a Deposit
Credit Account matched to the needs of the small individual
buyer.

The service is very convenient in many ways. For instance,
thanks to their answerphone service exclusively for the use
of Credit Account customers, you can take advantage of
the cheap phone rates after 6pm week-nights and any time
Saturday and Sunday. You not only save money, but you
can often get your components much quicker. Briefly, the
Credit Account Service works like this—you pay a deposit
(you choose the amount) and you immediately get credit

for double that amount. Home Radio then send you special
order forms and pre-paid envelopes, and advise you each
month how much you have spent. You save quite a bit
on postage costs, and having to draw only one cheque or
P.O. a month makes quite a worthwhile additional saving.
No wonder nearly 1000 customers are already using this
service. Why not join them and save yourself money and
frustration? First you will need the Home Radio Components
catalogue. No constructor should be without one! For a
book having 240 pages, listing about 6000 components,
illustrating nearly 2000, the price of 85p is modest indeed.
True, postage and packing adds another 33p, but every
catalogue contains vouchers to the value of 70p when used
against orders.

Full details of the Deposit Credit Account and an application
form are included in the Catalogue. To take your first step
to simpler, quicker component buying send the coupon
with your cheque or P.O. for £1-18 today.

Today’s finest Components
Catalogue 85[) plus 33 Faccine

POST THIS COUPON I

with cheque or PO. for £118

The price of £1-18 applies only to customers in the U.K. and
to BFPO Addresses.

HOME RADIO (Components) LTD , Dept.

Practical Wireless, November 1975

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

|
|
|
_______________________________________________________________________ :
|
J

PW, 214-240 London Road, Miticham_ CR4 3HD . Phone 01-648 8422

Please write your Name and Address in block capitals

(Regn. No.
London 912968)
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BARGAIN BUNDLES

Send to: BI-PAK SEMICONDUCTORS,
DEPT.P.W.P.0. BOX6,WARE, HERTS

Bi-Pak brigg you, for 2 months only a fantastic inflation beating
ofter designed to help you, the customer. With every Pak comes
} a useful FREE GIFT. In addition to this, our star attraction is the
FLD.1.Y. Printed Circuit Kit. With every kit sold during this offer
comes a voucher to the value of £1-50 to be spent on any ltem
from our Retail Catalogue.
PRINTED CIRCUIT KIT. Contalning 6 sheets of 6” x 4” single sided
9 supply ol nowder, etching dish, etchant
measure, etch r rkl pen, high quallty pump
drill with spares, cutting knlfe with spare blades, 6” metal ruler, plus
full easy-to-follow Instructions. £7-80p.

__-—_-\—\q_‘_\____\_\_ Q

DIODE + RECTIFIER BUNDI. E_‘

20 GERM G.P. DIODES DIRECT REPLACEMENTS FOR (O AB1-85
95)

2 x BY100 4 x |N4004 4 x1-5A 400V
4 x IN4001 4x1:5A 50V 4 x IN4148
PLUS FREE BOOK

No. BP9 ‘38 PRACTICAL TESTED DIODE CIRC IT
THE HOME CONSTRUCTOR'® viTs
ALL FOR ONLY £1-50 OFFER WORTH £3-00

@ 3 for the PRICE of 2

Buy 2 x C60 cassettes for 72p per pr. GET
1 x C60 absolutely FREE. Buy 2 x C90
cassettes for 88p per pr, GET 1 x C90
absolutely FREE.

2 x 1A 400V
1A 50V 2 x 3A 50V
2 x 5A 400V

PLUS FREE
2 METERS OF I18SWG MULT)-
CORESOLDER ALL FORONLY
£1-50. OFFER WORTH €3 00',/

O

WATCH THIS SPACE FOR THE GREAT BI-PAK CHRISTMAS COMPETITION WITH A FIRST PRIZE OF
A COLOUR T.V. PLUS 52 OTHER PRIZES

Fully guaranteed
IndiVidua"y packed TRANSISTORS, DIODES etc. ALL valves
AC113 AF 178 BSY 38 |OAZ200 |OC 206 2N 3054 guaranteed
V A L V E S AC 126 AF 186 BSY 954 {OC 22 §X 754 2N 3055 6SCTGT 40p|25L6GT 70p 6064  80p
AC 127 AFZ 12 BYZ 16 0C 25 ZR 11 2N 3391 68G7  50p|30C15 £1-00|6065 £1-00
A1065 £1-25 ECL80 55p|GZ34 70pjPY81  40p | AC 128 ABY 26 CR81/10 |0OC 26 ZR 21 2N 3730 68J7  55p|30C17 £1-00(6067  70p
AR8  bbp|ECL82 85p|GZ37 51 00|PY82  40p{AC 176 ABY 27 CR81/20 |0OC 28 IN 234 2N 3819 6SJ7GT 35p|30C18 90p(6080 £2-30
ATP4 50p|ECLB3 70p|KT66 2250/ PY83 40p{aCy 18 ABY 28 CR8 1/30 0oC 29 IN 25 2N 4038 63K7  55p]30F5 £1-00(6146 23-35
BI2H 23-00( ECL86 50p|KT88 £3-20/ Pyss 45p [ ACY 19 BC 108 CRS8 1/40 |0OC 35 1N 324 2N 4058 68L7GT 50p|30FL1 £1-00(6146B £3-85
CY31 50p|EF36 85p|MH4  75p|PY50021-00 | ACY 20 BC 118 CRS 3/10 | 0OC 36 IN 384 2N 4061 6SN7GT 50p | 30FLI2 8020  £5-00
DAF96 55p| EF37A MLS  85D| byyn g5, |ACY 39 BC 119 CRS 3/20 |OC 42 1N 43 2N 4785 69Q7  55p £1:10/9001 25:00
DF96  55p 2120]0A2  48p o1 son | ACY 40 BC 136 CRB 3/30  (0C 44 1N 70 oN 5295 6V6GT 55p|30FL14 90p{9002  S0p
DK96 70p EF40  75p{082  45p|PY80L 50p|4pjq9 BC 137 CR83/40 (045 1N 277 3N 128 6X4  40p|30L15 95pi9003  7o0p
DL92  40p|EF41  85p| PABCSO 40p|QQV03:10 14D 161 BC 148A  |CRS 25/C25 | OC 70 IN 415C  [3N 154 6X5G  40p[30L17 95p|9004  85p
DL96 60p|EF80  30p pCe7 Sop| .. £140]4p 160 BC 172 GET 115 |OC 73 IN 4148 [3N 159 6X5GT 50p|30P12 £1-00|9006  35p
DY86/87 |EF83 £1.25 PC900 50p| QAVOE-40A |17 17 BC1724 |GET 118 |OC 78 oN 456A |28 303 6Y6G  80p|30P19 £1-00
40p|(EF85  85p|PCCB4  40p £8:00 14 pz 12 BC212A |GEX 66 0C 78D 2N 708 404 6Z4 85p|30PL1  95p
DY802 45p|EF86  85p|pccss  4op|R19 75p | AF 114 BCY 31 NKT 222 |OC 81 2N 918 2082 6-30L2 90p|30PL13
EB8CC/01 |EF89  80p|PCC8Y  50p|SC1/400 AF 116 BCY 33 OA S5 ocC 82 2N 1304 40250 7B7 80, £1-10 | C.R. Tubes
£1-20( EF92  50p| PCC189 60p £3:00 | AF 116 BCY 72 OA 47 0C 82D 2N 1305 40251 7Y4  80p|30P14 £1-10|DG7-5
E180CC 70p| EF95 40p|PCF80 40p|8C1/600 AF 117 BF 115 OA 70 OC 82DM  |2N 1307 40310 9D6 40p | 35L6GT 75p £12-00
E182CC EF183 35p|PCF82 40p £5:00 | AF 118 BF 167 0A 71 oC 83 2N 1309 40668 11E2 £6:00(35W4  50p| DG13-2
2125 EF184 85p|PCF84 60p|SP61  75p | AF 124 BF 185 0A 73 0C 139 2N 2062 12A6  55p|35Z4GT 70p £18-
EA50 40p | EFL200 75p| PCF86 60p|TT21 2£5-00 | AF 125 BFY 51 0A 79 0C 140 2N 2147 12AT6 45p|50C5 60p | MW13-35
EABC8040p|py g g0 50| PCF200 75p| Uzb 85p | AF 126 BFY 52 0A 9N 0oC 170 2N 2411 12AT7 40p|50CDSG £35-
EAF42 75D|gray  wop| PCF201 76p|U26  78p | AF 127 BFY 90 04 200 0C 172 2N 2989 12AU7 36p £1.10| VCR139A
ggglsa !13% EL36 60p PCF801 §6p|U27 85p | AF 139 BS8Y 27 0A 202 0C 200 2N 3053 12AV8 ggp 75C 917'20 SELT £“gg
- ‘80| PCF802 50p | 7191 75 12AX7 35p|76CL p -
EBCA1 - 76p| ELST £1.80\pcra0s 003 | yapt 750 12BA6  46p |76 75p(88D  £9-00
EBF80 40p| pyy)  go%| PCF806 75p| UABCSO urss  48p|1R5  40p| ~——V A, T.——|6BG6G 90p6H6  40p| 12BE6 50p|73 70p|88J  £8-00
EBFS3 50p|pr  pgh | PCF808 80p 40p [UF89  50p|184 39| p) dd 25 o/ |6BI6  85p|6Jawa 12BH7  50p|80 75p(88L  £9-00
EBF89 40p| prys  gop|LCH200 80p|UAF42 65p [UL41  70p(1T4  80p ease a 75 |5BQ7A_60p 8195/ 1208 55p|8542  75p
EC52  85p| pror  gop|ECL8L 88p|UBC4L 60p |UL84 40p|1X2A 7] to all orders |6BR7 £1:20(6J5 85p| 12E1  £3-50|723a/b £9-00 o
ECCBL 40D pi'ae  4e0|PCL82 40p/yppgo 40p [UY4l 4Bp|1X28  785p 6BW6 £1-00(6J5GT 50p| 12K5 £1-10|503  £6-00Specia
ECC82  85p PCL83 650|(Brgy 40p |UYS5 40p(2D21  50p|5¥3GT 80p 6AQ5  4bp|6BW7 £1-00|6J6 30p| 12K7GT 50p|805  214-00| Valves
ECC83 85p EL9g 45p| PCL84  45p UBL1 £1-00 |VR105/30 (2K25 £8-005Z3 80p|6AQ5W 70p|6C4 40p 6J7 60p{ 12K8GT 70p|807 85p | CV239
ECC84 35p ELG604  80p|pcLes  50p UBL2l 70p p[344 80p {524 80p|6AB6  8Op|6C6 50p|6J7G  40p) 12Q7GT 70p|813  £6-50 £45-00
ECC85 40p EM31  60p|PCL805 60p UCGs5 455 |VR160/30  3D6  40p|5ZAGT 65p|6ATG  60p|6CB6  50p|6K6GT 80p| 128A7GT (8664 £1-20|M503-2742
ECC86 90p| EM80  58p|prLogo 70p UCF36 75" 45p (384 40p|6AB7 80p/6AU6 40p|6CHE £145{6K7  8bp 70pi931A £8:00|  242:00
ECC88 50p{EMB4 40p|pL36 gop ot ae? | X61M £1.40|3V4 85p|6AC7 60p|6AVE 45p|6CL6  75p|6K7G  30p| 128G7 55p)954 50p | K301 2700
ECC189 70p|EM87 21.00/PL81  50p UCH42 75p |y g5™ “gs5pl5a/u54M  |6AH6 70p|6AX4GT  |6D6  55p|6KSGT S50p| 12877  55p]955 80p| KRN2A
ECF80 40p|EY51 45p(PL82 45p| UCHS81 45p |z800U 24.50{6AK5 4 75p|6EAS  85p|6K25 £1-00| 12Y4  40p|956 50p £6-00
ECF82 40p{EY81 45 PL83 45p|UCLS2 45p £2:70|5B265M 6AKS 40p|6AX5GT 6F7  £110|6L6 £1-90 1437 £1-001957 80p| OY4-250
ECF801 75p|EY86  40p|PL84  45p|UCL83 @5p | Z801U £2.70 24-50|6AL5 £1-00|6F8G  75p|6L6G  60p| 19AQ5 85p[1305  20p £19.00
ECH35 EY88 50p|PL504 80p|UF41  70p |Z900T £1-20|5R4GY 90p|6AL5W 86p|687 70p|6F23  90p(6L7G  40p| 19G3 £8-00(1629 70p| TY4-500
£1-40| EZ40  70p|PL508 £1-00| UF80  35p |1A3  58p|5U4G  50p|6AM6 60p|6BA6 85p{6F32  75p|68A7 50p| 19G6 £6-80|2051 £1-00 £30-00
ECH42 80p|EZ41  75p|PL509 2135 1L4  25pl5V4G  56pl6ANS 45p|(6BE6  40p|6F33 £8-50/63A7GT 40p| 19H5 £14-00(5933 £3-00|7264 £28-00
ECHS1 35p|E280  380p| PL802 £1:75 20P3  60p|6057  75p|2J/192
ECH83 45p|EZ81  30p|PY33 60p MINTMUM POSTAL onnﬂz gl.hgngon%‘bmn’!‘.}%s v‘I?LgorlE.U x 20P4 £110(6060  70p £140-00
ECH84 45p/GY501 75p/PYs0 4 MANY OTHERS IN STOCK sneclude Cothode Roy Tubes and Special Valoes. U.K.
g e UK Postage £1-82 17p, £2-28 30p, £3-84 40p, Over £5 free. C.0.D. 50p extra. VALVES AND TRANSISTORS

Telephone enquiries for vaives,

transistors, etc., retail 749 3934;
trade and export 743 0899.

A lot of these valves are imported and prices

vary for each delivery, so we reserve the right Colomor (Electronics) Ltd.

h 0
1o chenae prices fornewstock when unaveldable 170 GOLDHAWK ROAD, LONDON W12,
Open 9-12.30, 1.30-5.30 p.m. Closed Saturdays
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PART 2
ANTI-BREAKTHROUGH TRAP

parallel tuned wavetrap can greatly reduce an
A interfering signal due to second channel or

where intermediate frequency breakthrough
is troublesome. The circuit uses a Denco Blue Range
3 coil and the trap is constructed in the maker’s
aluminium can provided. The 350pF capacitor is for
1-6MHz IF’s, but the coil will tune 1500kHz to
6MHz with a trimmer capacitor of 500pF max. A
Blue Range 2 is required for the MW band.

Aerial

Earth

Adjustment of the core in the coil will also extend
the range over which the trap will tune. For best
rejection of an unwanted signal aim for minimum
capacity and maximum inductance (core within the
coil), provided the trap still shows a sharp point
of rejection.

The trap must be connected as close as possible
to the receivers aerial and earth terminals if it is
to be effective.

‘Q'—MULTIPLIER

circurT having a high “Q” tunes more sharply,
A and is thus more selective, than one with a

lower “Q”. The “Q”-multiplier uses a regenera-
tive stage to enhance the “Q” of a coil tuned to the
receiver’s intermediate frequency.

Potentiometer VR1 controls regeneration but the
circuit should not be allowed to oscillate. Variable
capacitor VC1 allows the multiplier frequency to
be moved across the receiver’s 1F passband. In use
a “Q"-multiplier is sometimes considered difficult
to adjust which probably explains why it is not used
more often, but, properly set up, it affords a very
economic way of providing a substantial increase in
IF selectivity.

The output coupling capacitor is connected to the
primary of the first IFT of the receiver, to the “hot”

Practical Wireless, November 1975
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end of the coil and not a tapping. The multiplier
should be placed as near as possible to this IFT. The
coil core is set so that it tunes to the receiver's IF,
around 465kHz, with VC1 half way in. Realignment
of the particular IFT may be needed on some sets.
Potentiometer VR1 is set so that the multiplier is
almost oscillating, equivalent to the point of maxi-
mum selectivity.

(o o
2N3704 Y
L]
10pF 1st IFT
e ¢ b

= VC1
25pF

12k
o O'O2pF-T- To.u,p]
s |

If a particular transistor does not oscillate
smoothly reduce the battery voltage or include a
resistor of between 100Q and 1kQ in series with the
switch. The unit can be built in a metal box external
to the receiver but the output lead must then be
coaxial cable, as short as possible, with the outer
screen earthed. The output capacitor should now
be placed at the IFT in the receiver. .

EXTERNAL AERIAL COUPLING

N external aerial will considerably increase the

Arange of a portable type radio or allow it to be

used in circumstances where the internal fer-

rite rod aerial is unsuitable, such as in a vehicle
where the bodywork acts as a screen.

The external aerial is connected to a coupling
coil added to the ferrite rod. The winding should be
about 35 turns of 36SWG insulated copper wire but
neither the number of turns nor the wire gauge are
at all important. “Earth” in the circuit is the chassis
of the receiver.

A short coaxial cable should be used to connect
the external aerial to the receiver in a vehicle, to
reduce electrical interference. But do not use
screened cable as part of the aerial when the aerial
is being added to increase range.

A capacitor C1 can be used as an alternative to

565
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Cc1

External Coupling
aerial coil 1]
/ ” i

"

Mw Lw 1"
Earth u

A Y1
1

the coupling coil but its value must be kept low or
it will detune the receiver’s aerial circuit. A trimmer
capacitor of a maximum value of about 15pF can be
tried. If the receiver has an aerial circuit trimmer
control this can be used to maintain correct tuning
when an external aerial is connected via C1.

9V FROM 12V

F a 9V battery-operated receiver is frequently used
Iin a vehicle it is more economical to use the ve-

hicle’s 12V battery than to replace the dry bat-
teries. With the zener diode the output voltage is sub-
stantially constant despite the changes in current
drawn by the radio.

+e—0 0 AWAA——g ] >+
39
1w
12v SV IW sV
(nput Zener c1 Output
diode 1000uF
FK101

Capacitor C1 should be as large a value as possible
with 1000xF as a minimum. The 12V supply can be
found at several places in a vehicle but choose one
that gives a minimum of electrical noise in the re-
ceiver, If the parts are fitted in a box with 4ry bat-
tery terminals on the outside no changes need be
made to the receiver which can be plugged in at any
time. The terminals can be taken from the top of a
‘defunct battery but be careful to observe the correct
polarity.

HEADPHONE SOCKET

HIS simple modification involves fitting a suitable
I socket to a receiver to take a headset or ear-
piece. The circuit is arranged so that the
speaker is cut out when the headset is plugged in to
the socket. If the receiver’s speaker is around 15 to
800 the usual low impedance headset will function
without any trouble. If the output impedance is low,
3Q or so, the load can be maintained by wiring a
resistance or say 3-3Q across the headset, It can be
fitted inside the headset plug in some cases.
The socket should be suitable for the headphone
plug, normally 2-5mm or 3-5mm or l4in. in diameter,

566

Receiver
r

but there is no reason why different sizes should not
be connected in parallel to accommodate different
headsets or earpieces.

This modification must NOT be made to TV equip-
ment, where the chassis is generally alive.

NOISE LIMITER

HiS small unit prevents sudden and uncomfor-

I table bursts of noise or signal reaching the

speaker or headset. It is particularly effective
when the receiver is being operated at maximum
gain on a weak signal. The diodes, which must be
germanium types, shunt strong signals but leave
weak signals unaffected.

Values shown are for output circuits of around 15
to 8011, but for higher values increase Rl to suit. If
a lower impedance load must be maintained, wire
a suitable value resistor, such as 3 or 82, across the
unit’s input, shown dotted.

—AN
R1 18
e-——— -
|
o | .
Receiver R2 OA47 QA47 2K
output 8ohms +
etc
Q I - +
1 1-5V 1-5v
e — — —
+I I"
FK103 l .

Headphones of 2k} impedance or higher are best
for this particular circuit when the limiting voltage
is comparatively low. The single cells can be re-
placed with resistors of about 5-60Q with only a slight
loss of limiting action. In this case no switches are
needed. The components can be fitted into a small
box with a lead and plug at one end and socket at
the other. Alternatively the limiter can be wired
round the receiver’s output socket or terminals.

TOP CUT TONE CONTROL

HIS simple circuit may seem hardly worth a

I mention but in fact it is very effective at re-

ducing the level of whistles caused by adjacent

or second channel interference. It will also help to

compensate for the deficiencies of small speakers

notorious for their effectiveness at the top of the
audio range!

The capacitor should be 0-14F or 0-254F with a
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Morethan
just a catalogue!

PROJECTS FOR YOU TO BUILD

4-digit clock, 6-digit clock, 10W high quality power
amp., High quality stereo pre-amp., Stereo Tuner,
F.M. Stereo decoder, etc., etc.

CIRCUITS . . . Frequency Doublers, Oscillators, Timers,
Voltmeters, Power Supplies, Amplifiers, Capacitance
Multiplier, etc., ete. . . .
Full details and pictures of our wide range of components,
e.g. capacitors, cases, knobs, veroboards, edge connectors,
plugs and sockets, lamps and lampholders, audio leads,
adaptor plugs, rotary and slide potentiometers, presets,

| relays, resistors (even 1% types! ), switches, interfocking
pushbutton switches, pot cores, transformers, cable and
wire, panel meters, nuts and bolts, tools, organ components |

keyboards, L .E.D.’s, 7-segment displays, heatsinks,
transistors, diodes, integrated circuits, etc., etc.. etc. .

Really good value for money at just 40p.

The 3600 SYNTHESISER

The 3600 synthesiser includes the most popular features of the
4600 model, but is simpler. Faster to operate, it has a switch
patching system rather than the matrix patchboard of the larger
umit and i1s
particularly
suitable for live
performance
and portable
use.

 The 4600
SYNTHESISER

We stock all the parts for this brilliantly designed synthesiser,
including all the PCB's, metalwork and a drilled and printed front
panel, giving a superb professional finish. Opinions of authority
agree the ETI International Synthesiser is technically superior

to most of today’s models. Complete construction details

in our booklet now available price £1.50, or S.A.E. please
for specificatian

ELECTRONIC ORGAN

Build yourself an exciting Electronic
Organ. Qur leaflet MES51, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
a simple 49-note instrument with a single
keyboard and a limited number of stops.
Leaflet MES52, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ’'s range.
Sotid-state switching and new footages along with a pedal board
and a further extension of the organ’s range are shown in
leaflet MESS3, priced at 35p (Pre-publication price 15p)

Please send
S.AE. for
our price
list.

GRAPHIC EQUALIZER

A really superior
high quality stereo
graphic equaliser
as described in
Jan. 1875 issue

of ETI. We stock
ail parts {except
woodwork)
including all the
metal work

f drilled and
printed as required to suit our components and PCB s
Complete teprint of article—price 15p

NO MORE DOUBTS ABOUT PRICES

Now our prices are GUARANTEED (changes in VAT excluded) for two month periods We'll tell you about price changes in advance for
just 30p a year (refunded on purchases} If you already have our catalogue send us an s.a.e. and we ‘Il send you our latest list of
GUARANTEED prices. Send us 30p and we'll put you on our mailing list — you'll receve nmmeduately our latest price list then every
two months from the starting date shown on that list you'tl receive details of our prices for the next GUARANTEED period befora the
prices are implemented! — plus details of any new lines, special offers, interesting projects — and coupons to spend on components to

30
A bt AN : @iﬂ&ﬁﬂ...llﬁ--naunlg

NOTE: The price list is based on the Order Cod2s shown in our ‘
catalogue so an investment in our super catalogue is an essential | enctose Cheque/P.0. value

first step. For copy/copies of your Catalogue
Call in at our shop, 284 London Road, Wastcliff on-Sea. Essex. a Name

Plaase address sll mail to
MAPLIN ELECTRONIC = Address

SUPPLIES T
P.O. Box 3 Rayleigh Essex 556 8LR. MMAPLIN ELECTRONIC SUPPLIES 120356 syn "°"‘§
: ’ HEESIIEREEECEEEEER
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WILMSLOW

AUDIO

THE Firm for speakers !

Goodmans 12P-G 8 or 15 ohm £15-95
3':E2KE2R5§ 8 or 15 oh £8-84 Goodmana Audlomax 12AX 100 watt £36-50
e s foUpi<a,s Jolonytaonm : Goodmans Audlomax 15AX £40-25
Baker Group 35 3, 8 or 15 ohm £10-25 Goodmans 15P 8 or 15 ochm £21-06
Baker Group 50/12 8 or 15 ohm £14-00 Goodmans 18P 8 or 15 ohm £36-00
Baker Deluxe 127 d/cone £13-75 Goodmans Hidax 150 £16-00
(O o o 1187 Goodmans Axent 100 tweeter £8-44
Bk oS e et £18.12  Soodmans Audiom 100 127 £13-90
T 1 6.2  Goodmans Axiom 402 12” £20-00
Baker Auditorium 12 3 Goodmans Twinaxiom 8 £10-14
Celestion MH1000 horn, 8 or 15 ohm £15-60 Goodmans Twinaxlom 10 £10-75
Celestlon PS8 for Unllex £3-78 Kef T27 £6.06
Celestion G12M 8 or 15 ohm £15-00 Kef T15 £6-84
Celestion G12H B or 15 ohm £18-45 Kef B110 £8-37
Celestion G15C 8 or 15 ohm £30-25 Kef B200 £9-50
Celestion G18C 8 or 15 ohm £38-95 Kef B139 £16-50
EMI 13 x 8”150 d/c 8 ohm £2:9 2O Ng £2.31
EMI 13 x 8” type 350 8 or 15 ohm £9-58 Kef DN12 £5-15
M RRCEONID, e KefDN13 £3-37
" 93850 4 or 8 of . STC4001G super tweeter £6°56
Hef SRR bedl o I el E3:48  Ricrard Allan CGBT 8"dfc r/surr. £1-37
i” tweeter 97492AT 2{” 64 ohm, T0mm 80 ohm, 70mm 8 ohm -
Eagle DT33 30 watt tweeter £6-31 2§ 15 ohm 55
Eagle HT15 horn tweeter £4-40 7 x4” 30r 8 ohm £1-85
Eagle CT5 cone tweater £2:08 8” x 5”3 or 8 ohm £1.75
Eagle CT10 tweeter 8 or 16 ohm £3-00 10" x 6” 3, 8 or 15 ohm £2.69
Eagle MHT10 horn tweeter £4-44
an:o ﬁrRo‘usover CN23, CN28, CN216 2‘..1’;
agle o
Esale FRSs L2 SPEAKER KITS
agle - Baker Major Module each £13-44
Elac 9 x 5, 59RM109 15 ohm, Goodmans Mezzo Twlinkit pair £47-19
S8RM114°8 ohm £3-44  Goodmans DIN 20 each £13-44
Elac 6}” 6RM171 d/c roll surr. £4-08 Helme XLK 25 palr £25 44
Elac 6§ BRM220 d/cone £3-12 Halme XLK 30 pals £17-19
Eiac 4” tweeter TW4 £1-75 Helme XLK 50 palr £46-25
Elac 10” d/cone 10RM239 8 ohm £3-12 Keflit 1 pair £48 44
Elac 8”7 8CS175 3 ohg\ £2-87 Keffit 3 each £42-50
Fane Pop 15 watt 127 £5:25  Richard Allan Twinkit each £10-37
Fane Pop 25/2 25 watt 12 £1-50 Richard Allan Triple 8 each £15-94
Fane Pop 50 watt 127 £12-00 Richard Allan Triple 12 each £23-18
Fane Pop 55 60 watt 12 £13-95 Richard Allan Super Triple each £27-50
Fane Pop 80 wait 15” £14-75  Wharfedale Linton 2 kit pafr £23-12
Fane Creacendo 12 100 watt 12° £305  Vwnarfedale Glondalo 3 ki R
FanelCrescondolioBlbass £36.50 Whastedale Dovedale 3 kit palr £63-12
;ane gvescengo 100 watt 15” £47-50
ane Crescendo 150 watt 18” £62-95
Fane 8017 8” d/c roll surr. es-2 PA/DISCO AMPLIFIERS
;ane %‘q g;; :;c roll surr, g'ﬁ (carr. and ins. £1)
ane c .
Fane 701 twin ribbon horn £40-00  Baker Major 100 watt £57-25
Fane §10 horn £14-95 t“‘“’ 30/40 £30-00
Fane 920 horn £33-95 Llnaar 40/60 £35-00
Goodmans 8P 8” or 15 ohm £5-50 Inear 80/100 £58-95
Goodmans 10P 8 or 15 ohm £5-80 Linear 100 walt slave £44-00
Goodmans 12P 8 or 15 ohm £13-95
Goodmans 12P-D 8 or 15 ohm £16-95 Eagle PA range In stock—ask for catalogue.

Free with speaker orders over £7—
*Hi-Fi Loudspeaker Enclosures’ book. All units guaranteed new and

perfect. Prompt despatch. Carriage and
12” and up 50p each. Speaker kits 75p
crossovers 25p.

packing: speakers 38p each,
each (£1.50 pair) tweeters and

including V.A.T. 25%;

WILMSLOW AUDIO (Dept. PW)
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF

Discount Radio, PA, Hi-Fi:

10 Swan Street, Wilmslow

Send stamp for free booklet *'Choosing a Speaker"

The

Cassettes ‘-

buy!
; AgfalLow Noise Cassettes 1 | s
AT LESS THAN o, 5 ] (R
HALF PRICE! C120 5p £3-70
AGFA HIGHDYNAMIC coots | o {u’.n
SUPER &'l ow | Ea
AGFA STEREO-CHROM i s
CHROMIUM DIOXIDE i ‘ ah | E550

SAME DAY DESPATCH.

WILMSLOW AUDIO

P. & P. 15p per order

(DEPT. PW)

10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list
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Wire Wound Resistors. Our selec-
tion of mixed values. 30 for £140.
100 for £3-50.

Audio Amplifier Module. Mullard
LP1173, output power, nominal 10 wa-t,
supply voltage +24 volt. with data ard
circuil, £2-30 + post.

Ferguson Stereogram chassis
Model 3357, all transistor, medium long,
VHF/FM. 3 watts per charnel S{M. wlth
connection data, less tuning scal2;
£18°00. Post paid.

Crystals HC6U: 52:03333 MH::
52-02500: 52-01667: 51-55667: 51-58330:
37-76250: 37-75000: 12-895-8: 12-89%-3:
12-70G-0: 9-456-25: 9-455:55: 9-533-33:
9-531-94: 9-520:55: 9-C9@-62: 9-087 S
50p each.

Eiectrolytics. 32/32/32j:7, 325v. 27<
1 35p: 80uF 1S50v 13" x 17 20p;
2000uF 30v, 24”>1” 253 2000uF 35v
3”7 x1" 30p 470uF 100v 3”x1}” 25p:
2000/2000uF 25v 2”7 x 11" 35p: T00.F
200v 31" x 1;” 30p: 16/16 «F 275v 13" x 1"
20p: 40/40;20uF 275v. 3 x 17 20p:
4500/900/900u4F 30v 23° x 14" 50p:
2500uF -40v 247 x 14” 40p; 470.F 25v
12”7 x £” 15p: 4,000uF 25¢ 3" x 1" 40p.
32uF 450v *4” x 17 30p: E&uF/16uF 450v
13" x 7 30p: 1000uF 127 1}” x 4" 15E.
5000uF S0v 27 - 13” S0p3: 50/200/200;-F
300v 3”7 < 13" S0p: 4500.F 35v 2} <
14" 50p.

Try our parcel of smal capacitors 20
mixed valves £1:50 + post.

Matched pair of booksnelf speakers.
Teak finish, size 127X 8”X5"”, 8..5 8"
chms ceramic, 5 watts PMS. Comple:e
with d n Ieads. £10-00 pair + post.
Thorn TV IF chassis, 950 series
{less valves). £1-60 + pcst.

UHF 625 transistor push button tuner
(NSF Telefunken) as used on Decca
MS2400. Brand new anc doxed, circiit
diagram supplied £3:00 4+ post.

P-C Boards (not computer panels)
1 off & transistor sing'e wave bani.
1 off 4 transistor audio. 10 3 transister
£1-40 + post, three boards.
Repanco Transformers AF1,

AF2,
TTA45, 46, 47, 49, 53. 20p each + post.

L/M, M/W, VHF Tuner 5 transistor
in kit form, complete with “ull assembiy
instructions. 9vt supply, positive eartn,

O/put 100mw. Built-in A.M. aerizl.
88-108 Mcs. £5-25 + post

Maina Droppers, 10 mixed values,
£1-00 + post.

Edgewise Level meters,
size 1” overall. 50p + post.
Chrome Plastic knobs,3 types, 4 o
each with spring clip, £¢:25 + post.
Aluminium Chassis, 7}”"xX54"x2:z"
65p + post 107 x 74” x 24 75p + post.
117 x " x 24" 85p + post.

Push Button Selecter for varicep
tuner—4 way £1-50 6 way £2-00 + post.
Portable Radio AFC'FM,MB/SW
LW/MW. Battery only ®27t. £17-50 +
post.

Ferguson Stereogram ‘Chassis. MW/
LW/VHF with tuning sca-e (545 wat:s
sine wave) 15 ohms £26 25. Post pa.d
15 ASSORTED SWITCHES £1-90
+ post. 50—3 way to 7 way TAG
STRIPS, £115 + post, ALMA
REPANCO & DENCO COILS. NEW/
BOXED OUR SELECTION-—5 FOR
£1-15 + post.

Please add 10% post and nacking. Acd
25% VAT to total order. Gram Chass.s
free postagce. No goocs despatched
outside U.KC

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 |jC, BEDS.

200pA,
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5k potentiometer for VR1 in the case of transistor-
ised receivers, and 0:02u«F to 0-054F with 25kQ to
50k for VR1 for high impedance circuits, such as
are found in valved receivers. The connection is
made to the top of the audio gain control but a tone
control of this type must not be used in that part
of a receiver in which negative feedback is already
incorporated.

BANDSPREADING

ANDSPREADING is very effective at alleviating the
B critical tuning that is often experienced on the

short wave bands. In a simple superhet receiver
the aerial and oscillator circuits are tuned by a two-
gang variable capacitor VC1/VC2. Simple band-
spreading consists of adding a small value variable
capacitor VC3 in parallel with the oscillator section
VC2. VC3 is typically 5pF, mounted at a conven-
ient point on the front panel and fitted with a slow-
motion drive.

Oscillator
:l 1]
1]
%’r vCi1 It vC2 VC3
il F"' I 4 ,1!

-
L_F ..Jr

Aerial

A capacitor similar to VC3, and ganged with it,
can be connected in parallel with VC1 to maintain
alignment of the aerial circuit but problems of
tracking arise, especially if the receiver is band-
switched, so VC3 alone is advised.

The degree of bandspreading achieved by VC3
will depend on the frequency involved and the ratio
of VC3 to the value of VC2 at any point on the dial.
At low frequencies VC3 can be increased to 15 or
25pF.

9V DC MAINS UNIT

HIS circuit will provide 9V DC to replace the

I batteries in transistor radios and similar equip-

ment. A transformer with a secondary of 9-0-9V

at 100mA should be sufficient for most purposes. The

silicon diodes should have a minimum PIV rating of
50V. Those in the 1N4000 range are suitable.

Output voltage will depend to some extent on

the current drawn by the external load but small

Practical Wireless, November 1975

variations are not usually of much importance with
the average receiver. A zener diode could be added
to stabilise the output voltage at a particular value.

L e ’ AN\ +
+ 10a oW
v +
ov 2000uF
230v 16V
ov 4
=
TeooouF
N - 1 P 16V
E P 4> -
FK106]

The core of the transformer should be earthed,
as well as the secondary centre tap, and a fuse in
the mains supply is highly desirable. If the mains
hum level is objectionable, in spite of the large
value of smoothing capacitors used in this circuit,
try fitting two capacitors, in parallel across the mains
input, between fuse and transformer primary. ‘The
junction of these diodes should then be taken down
to earth. The capacitors should be about 0-1.F each
rated at NOT LESS than 750V working. Ensure the
unit is disconnected from the mains before trying
out this modification.

If an output of opposite polarity is required then
reverse the diodes and the electrolytic capacitors.

=
BINDERS FOR PW

Keep your copies together
Keep them clean

\
xf with the
PW Easi-Binder

The Easi-Binder is attractively bound with
the title blocked in gold on the spine with
the current (or last) volume number and
year. For any previous volume numbers
please advise year and volume and a
Ql} separate set of gold transfer figures will be

supplied.
|

£1-90 inclusive of VAT, post and packing
!from:

{‘ ||Post Sales (Binders) IPC Magazines Ltd.,
¢ |/Carlton House, 66 Great Queen Street,
| London WC2
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IMPROVE YOUR

3UDGET STEREQ SUSTE

PART 2

remember that we have replaced the ceramic

pickup with a magnetic one (at the same
time, of course, taking out any tone compensating
components such as resistors in series or parallel
with the pickup), constructed and fitted a pre-
amplifier with its own power pack and have dealt
with the problem of mains hum induced into the
windings of the magnetic cartridge.

The result is very greatly improved reproduction
of gramophone records over the treble range but
distressingly “boomy’ bass. This poor quality in the
bass region is almost sure to be due to shoitcomings
in the design and construction of the loudspeakers
but, before starting on this problem, it is probable
that some tidying up is necessary on the work already
done.

The first point is in the form of a warning; some
makes of integrated circuit used in the preamp are
very noisy in operation and for this reason I do not
advise buying unknown makes over the counter on
the assurance that they are “just as good”—they
may be, but it is expensive to find out that they are
not. Buy any of the wellknown makes and be safe!

READERS who have followed me so far will

'‘TIZZY' SOUND

After playing several records on my own budget
stereo after modification, I became aware of a
“tizzy” sound whenever I touched the pickup arm,
and, at the same time, I noticed an alarming increase
in the pops and bangs whenever our refrigerator or
central heating cut in or out. Since this followed the
work I had done, it seemed very sensible to examine
very closely the earthing arrangements on the input
side of the new preamplifiers. In the original arrange-
ment with the ceramic cartridge, the braided earth
sleeve of the cartridge leads terminated on a tag-
board on the underside of the Garrard deck and
from this point another screened lead took over and
fed the signal to the first stage of the main ampli-
fier. This is the usual arrangement and is normally
perfectly satisfactory. However when the additional
amplifier is added with its high gain it may not be,
and it certainly was not in the case of my own set-up!

I found it necessary to connect the braid at the
tagboard direct to the record deck, which is itself
connected direct to chassis by a separate lead from
the motor terminal board. This, of course, gives a
perfect “hum loop” situation but in this case it did
not produce any hum. So that is how I have left it
but I feel fairly sure that this will not be the solu-
tion in all cases and it may be found necessary to
carry out a good deal of patient work on the earth-

570
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ing arrangements before a satisfactory solution is
found. However, in my case the live condition of the
pickup arm was completely overcome and the pops
and bangs reduced to minor proportions

I had to do a lot more work to remove this annoy-
ing impulse interference altogether. This applies to
a great deal of audio equipment and has been covered
in many articles and books. I will not repeat it in
this article but content myself by saying that you
will probably use quite a few 0-01.F capacitors
before you eliminate it completely!

IMPROVING THE LOUDSPEAKERS

The obvious and major criticism of the sound
quality from the system so far is loud resonant one-
note bass. Any hi-fi expert will tell you that any-
thing on the price of a loudspeaker over £30 has
been spent on improving the sound below 50Hz. As
our purpose is to spend as little money as possible,
it is quite obvious some compromise is essential.

When you remove the back from the budget loud-
speaker, do not expect to find much sophistication,
it is likely to be basic though fundamentally good
value. In my own case, the speaker cabinets were
approximately 18 x 13!3 x 74in. deep. This is rather
larger than the average and gives a cubic capacity
of about 1760in.3, very suitable for an 8in. speaker
when the cabinet is totally enclosed. Inside were two
units, an 8in. general-purpose speaker and a cone
tweeter. Neither unit was very robustly constructed.
The tweeter was fed by a 4uF electrolytic capacitor,
there being no crossover unit apart from this.

The inside of the cabinet was bare wood but the
cabinet back was lined with a thick covering of
foam plastic. The only surprise was a 2in. diameter
hole in the front (in addition of course to those for
the speakers) through which I assume the bass from
inside the cabinet joined that from outside, hope-
fully in phase, thereby increasing the acoustic effi-
ciency considerably in the lower region. With this
arrangement it is not surprising that the modest
rated 6W of audio was enough for the noisiest of
teenage parties!

AIR TIGHT

The enclosures were constructed from chipboard
and close examination of the edges at the back
showed a lot of gaps which suggested to me that
the quality of board left a good deal to be desired
from a hi-fi point of view. Nevertheless, the general
construction was solid enough and the backs fitted

Practical Wireless, November 1975
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rescent Quality omponents

BARGAIN CAPACITOR 2,000MFD at 50v. DC wkg.
Size — 27 x 13" diameter. Tag ended. All new and
unused. Our price 35p. 259%.

MONO/STEREO MICROPHONE MIXER
9 volt. High impedance input. Gold finish with four black
plasuc chrome tipped level control knobs. OnfOff switch

BARGAIN PROJECT BOX

A plastic box with m;yglded JB11D STEREO
extrusion rails for > or JUN

Chassis panels with metal CTION BOX
front plate fitted with four The most popular
acrews (all supplied). B :

An ideal box to give a small i Suctich) b?x'
project a professional finish. Facility for two pairs
SIZE {internal) Slmm x of headphones and
Slmum x 28mm. . i-
OUR PRICE 40p. - 9% o e B i

tion switch selects
& '. ? P headphones, loud-
g ‘\\ 4 speakers or both.

e A bargain at 2250

\_——._} +25%
@

e
e

LIGHT EMITTING DIODES - "%

RED | GREEN | YELLOW ;, AMBER
-2 inch 17p 27 29p 27p
0-18 inch 24p 29p 30p 20p
0-126 inch 15p 25p 30p 25p

For orders of 10 and more LEDs 10% discount. (All
LEDs supplied with free plastic mounting clip).

LOW COST SEVEN SEGMENT DISPLAYS ‘8INCH +8%

CR72R | Red Com. Anode Left Dec. | £1-35
CR52G BTﬂn Coin. Anode. | Left Dec. | £1-35
CR82Y | Yellow | Com. Anode Left Dec. | £1:35
CR74R | Red Com. Cathode | Right Dec. | £1-35
CR34G | Green Com. Cathode | Right Dec.| £1-35
CR84Y ' Yellow = Com. Cathode i Right Dec. | £1-35

For tull information on low cost displays please send 15p.

Clock Chip +8%

CT7001 MOSILSI Digital Clock/Cllemlnr Chip Plus
full Circults and Information leaffet 241 95
Circults and Information Sheet
Lit 704 Led Display for above

5p
£1-10
Or 4 for 24-20

switch. 4 Input sockets.

s!'ECXFICA'ﬂOHS :
Input Imp For XTAL Mica ete.
Gain Approx 3.DB.
Max Input 8ig 1 volt
Max Output 8ig. 1-3 volt
Noise Ratio —60DB
Supply = 9 volt
OUR PRICE = £5-26p +25%
POWER SUPPLY UNITS

PP1 switched 3, 4}, 6, 7t, 9 and 12 volts at 500 m/a,
with onfoff switch and pilot light. Size: 130mm x 55mm
x_75mm. ONLY £4-00.
PP2 8witched 6 - 7 — 9 volt Battery Eliminator. Approx.
size 23”7 x 21” x 31”. Ideal for cassette recorders £3-26
PP3 Car converter. Fromn 12v Pos. or Neg.to =6-74 -9
veit. Easy to fit and tran«istor regulated 2390

+ 8 %

VEROBOARD +8°,

RS 15 Plain -16
24 x 31 38p 28p 18p
2k x 5 41p 41p 20p
31 x 3% 4lp 4lp
33 x5 47 49p 34p
v x 2§ 1-24p 98p 89p
17 x 31 1-69p 1-82p 97p
17 x5 216p 1-8%
Pin insertion tool 8lp
8pot face cutter 89p
Pkt 36 pins (state -1 or -15) 30p
LDUDS:EAKERS +25% 0
24" 8 ohm 50p
21” 40 ohm 50p | BARGAIN
217 80 ohm 50p | BOARDS
5 8 ohm ceramic 81-26 | Components

galore for the
experimenter.
Ex-Computer
boards  with
resistors, capacitors and useful tranalstors—at least 4
teansistors per board. Five boards 21 + 8%.

10-INCH 8 OHM DUAL CONE L.§.
Manufactured by ““ELAC” to a
very high standard these loud-
speakers are a real bargain
SPEC:—Bize=10” Dual Cone.
Power =10 Watts
Frequency = 40-12000Hz
+25% Our Price = £3-75p each

64" 8 ohm dual cone ceramic £8-50
10” 8 ohm dual cone ceramic £8-75
8” x b5” 8 ohm Perman't Magnet §1-60

MAINS KEYNECTOR

CLEAR PLASTIC PANEL METERS
Bize 689mm X 46mm X S5mm these metera require a
38mm hole for mounting.

ME6 =0 to 50 micro amp Full S8cale
ME7 =0 to 100 micro amp Fuli 8cale
MES =0 to 500 micro amp Full Bcale
ME9 =0 to 1 m/a Full Bcale
MEI0 =0 to 5 m/a Full 8cale
ME}l =0 to 10 m/a Full8cale
ME12 =0 to 50 m/a Full
Bcale
ME13 =0 LollOO mja Full
MEl4 =0 to 500 m/a Full
Seale
ME15 =0 to 1 amp Full
Scale
ME18 =0to 50 volts
ME17 =0 to 300 voits
A.C. Full 8cale
MEI8 = Meter OUR PRICE 2800
ME19 ="VU' Meter +8%
WIRE WOUND VOLUME | DECON DALO 38PC
CONTR! +8% | ETCH RESIST PEN
250 ohm ()nly 25p EACH.| The Decon Dalo 33PC
Approx. 1” Diameter. | in a unique instrument

for the professional and
electronics  en-

Long standard spindle.

gineer, enabling him to
MINIATURE RELAYS prepare  in  minutes a
Brand new range of | perfect printed  circuit
British  made  Relays.

board
8ize 11” x 1” x 1”. All| OUR PRICE80p + 8%
two  changeovers with
250v  1-5A contacts and
suitable for on | TWO WAY STEREO
-1t Veroboard. ADAPTOR
Type Volts Cur- Stereo jack plug to two
ren! stereo line sockets complete
17TM/A 700 with 110 mm of cable.

fitting
Ohms

27/A 12y
21/A 12v u8MJA 430 For plugging two stereo
2/A  6v  33MJA 185 inouts into one. A Bargain

1
All £1-30 each —

at 85p. + 25%

CABLE LESS SOLDERING IRON
WAHL.“IS0— TIP”
Completely Portable
Heats in 5 seconds

*

*

% B8olders up to 150 joints or more per charge
: Recharges automatically in Its own stand
*
*
*

No AC leakage or ind d current to d
components
Heats to 700 deg. F
Fine Tip for delicate and general purpose soldering
Only 8” long and welghs just 8 ozs.

OUR PRICE £8-75 +89% (spare bits are available)

3 KILOWATTS PSYCHEDELIC
LIGHT CONTROL UNIT

Three Channel Bass.
Middle, Treble. Each
channel has its own

sensitivity control. Juxt
connect the input of thi~
unit to the loudspeaker
terminals of an amplifier,

Keynector connects any Electrical
WAFER SWITCBES Equlpment to the maina supply in
1 Pole 12 Way seconds. Ideal for bench, garage
2 Pole 2 Way d ete. Multl
2 Pole 8 Way can be made (max. load 13A fused).
2 Pole 4 Way 2325p. +8%
pib Qs ALUMINIUM BOXEB +8%
3 l;g:: g 3:; Metal project boxes give yo;r work a %rotelslonll finlsh
N L
fpeach  +8% AB7 23 (13 1 54p
POTEXRTIOMETERS ABS 4 4 1% 88p
All types 1”7 and leas diameter AB9 4 24 14 54p
8ingles Dual AR10 4 5} 1% 83p
5K Log or 8K AR11 4 2% 2 84p
10K Lin Less 10K ABI12 3 2 1 45p
20K Bwitch 28K Lesa ABI13 [] 4 2 89p
50K 17p each 50K Bwitch ABl4 7 5 2t Bdp
100K 100K 53p each AE15 8 [ 3 29p
250K Double 230K +25% AL18 10 7 3 21-35
500K Pole 500K AEB17 10 44 3 21-08
1M 8witch 1M AE18 12 5 3 41-20
2M 87p each 2M AE19 12 8 3 21-50

FERRIC CHLORIDE

Anhydrous ferric chloride in Jouble sealed one pound
poly packs.

Our Price 50p + P/P + VAT @8% perlb.

MAINS TRANSFORMERS

Open Type Double Wound Continuously Rated, two
hole fixing clamp with colour coded flying leads, varnish
impregnated. Approx. size: 1} x 13" x I{” high
Fixing centres: 28/5;”.

TR1 20-0-20v 100 n/a

TR2 12-0-12 v 100 m/a All

TRS 9-0-9 v 100 m/a 240 Volt

TRe 6-0-6 v 100 m/a Primary

TRS 3-0-3 v 100 mfa

Our Price £1-28 each +8%

AES PLASTIC BOXES +8%

Handy boxes for construction projects. Moulded extrusion
rafls for P.C. or chassia panels. Fitted with 1mm front
panels.

1095 = 105mm x 73mm x 45mm = §8p

1006 = 150mm x 75mm x 47mm = 78p

1097 = 184mm x 124mm x 60mm = ll 28

1021 = 106mm x 74mm X 45mm (sloping front) = 85p

and t three 250\
up to 1000W iamps to the autput terminals of the unit,
and you produce a fascinating sound-light dlsplay. (All

guaranteed). £1 8 . 50 plus Tp P. & P. + 8%

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargaln.

approx size =60mm x 40mm x 50mm
fixing centres =75mm
Our Price =£120 +8%

P.C. ETCHING KIT
This kit contains all that the constructor will need to
etch the cireuits of his own design
Contents = Plastic etching dish.

Sample copper clad board,

Laminate Cutter.

1 Ib Ferric Chlorile,

Large Plastle 8poon.

Etch Resist Pen.

Full Etching Instructions.
Complete and Big Kit Value at 23-75p +8%

TELESCOPIC AERIAL

Nine section fully swiveiling telescopic aerial with 4BA
single bolt fixing or two hoje fixing bracket.

Fully extended=43"

Fully closed = 77

Our Price 50p + P/P + VAT @ 25%

LOW NOISE LOW PRICE CASSETTES +8%

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

Ca0=3lp C90=42p C120 =53p

109 Discount on ten or more cassettes of one type

U.K. POSTAGE 20p
UNLESS OTHERWISE
STATED

VAT—AMN prices are excluding

CRESCENT RADIO LTD.rw.

All mail to No. 1 ST. MICHAELS TERRACE

WOOD GREEN, LONDON N224SJ.
Phone: 01-888 4474

If you construct
You should
own one.

CRESCENT
CATALOGUE

VAT. Please add to each item
the VAT rate indicated.

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N9.

Price 30p.
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Radio Component Suppliers
Marshall's IS

25 The Strait, Lincoln, LN2 1JF

A. Marshall {London) Ltd Dept:PW .
42 Gricklewood Broadway London NW2 3ET Tel: C1-452 0161/2 Telephone: 20767
Telex: 21492 200 ASSORTED TUBULAR CERAMICS @ 57p.
& 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133 0 et RS B Gl CHeL) T S,
&1 Straits Parade Fishponds Bristol BS16 2LX BF (80 or BF 181 R.F. TRANSISTORS 5 for £1-10.
Tel: 0272 654201/2 MULLARD LOCKFIT TRANSISTORS BC 147, BC 148, BC 149,
& 27 Rue Danton:Issy Les Moulineaux Paris 92 Tel: 642 2985 gﬁ alt576 ‘555'758 BC 159, BF 194, BF 195, BF 196, BF 197, BF 332.
Catalogue price 25p  Trade and export enquiries welcome LARGE pACKET OF MICA WASHERS FOR TRANSISTORS
Our range covers over 7,000 items. The largest sclection in Britain IOO@AJSJSORTED SILVER MICA CAPACITORS @ 57p.
Top 200 IC’s TTL, CMOS & Linears X BAND GUNN DIODES with data @ £1:65 each.
CA3J0I8A B85p|CD4043 £1-80NES65 £4-48B)SN7448  90pSN74157  95p X BAND DETECTOR DIODES similar to SIM 2 @ 15p or IN
| !

CAI020A “700/cDioss 63 833Leloc €1 70SNTeSl lenSN7alel €1-10 re8 Pt TUBU |

Bl : P g ERIE 1 to i26f TUBULAR TRIMMERS
SN BB B fmivis levag fag | | S SANE TONING CATACITOR e X1 1 @ d
CA3048 €2-11CD4049 | Blp|SK620C €2-60/SN7460 l69$N74|64 e 25 ASSORTED TRANSISTOR I.F. TRANSFORMERS for 40p.

CA3052 £1-62(/CD4050 66p SL621C £2-60,SN7470 P{SN74165 £2-01

CA3089E £1 96/LM30IA  48p|SL623C £4-59/SN7472 26p 7 €4 UHF TRANSISTOR TV TUNERS. Brand New @ £1:10.
SN7416 10

CA3090Q £4-23 L M308  £2-50/SL640C £3-10)SN7473  36pi5n74174 £1-28 1.C’s SIMILAR TO TAA 570. Untested with data 5 for 57p.
CD4000  36p(LO0STL  £€1-50/SN7400  16pSN7474
D400 JB:LMJBO £1-10/5N7401 6: SNT475 50: SN74175 90p 25 BC 107-8-9 METAL TOI8 TRANSISTORS. Untested @ 57p.
S eI O ENTASIANIGEIN747e  33niSN74I7E €1-44 SUB-MINIATURE TRANSISTORS OC 57 @ 5p, OC 58 @ 10p,
CD4006 £1-58/LM702C  75p|SN7402  16p|SN7480  50p g:;j:g? ::j:g OC 59 @ 6p, OC 60 @ 10p.
CD4007 36p|LM709 38p|5N7403  16p|SN7481 £) 25, 10 MINIATURE 10 AMP SILICON BRIDGES. Untested for £1-25
CD4008 £1-63| 8DIL  45p|SN7404 19pSN7482  75p|SN74190 £2-30 CERAMIC FILTERS 10-7 MHz with data sheet @ 30p.
CD4009 £1-18 14DIL  40p|SN7405 '99[5N7453 95p|3N7415] £330 COMPRESSION TRIMMERS |0pf, 30pf, 50pf, 1000pf. Al at 6p each
CD4010 £1-18LM710 47p/SN7406 45p/SN7484  95pSN74192 £I-1S 2 pf, 30pt, 20pf, pf. All at ép each.
CBI1] “epILMI2IC  90naN7407  435/SN74B5 1 23|SN74193 £1-15 00 ASSORTED DISC CERAMICS for 57p
CD4012  36p|LM741C  40p/SN7408 I9p|SN7486 32p(SN74196 £1-60 AF 279 PNP 800 MHz STRIPLINE TRANSISTOR @ 44p.
CD4013 66p 8DIL 40p|SN7409 22p|SN7490  45p(SN74197 £1-58 HIGH SPEED DIODES BA (58 600 PIY 400mA [0 for 45p.
S et el e chih e Sl | IR g L SRS

. . i 49 -
D401 66p LM748 60p|SN7412 28: SN7493 45: gs;z&ggN‘& g; 60 ASSORTED WIREWOUND RESlSTORS 3,5, 10 Watt @ 57p.
CD4017 £1-72 14DIL  73p/SN7413  35p/SN7494  82p|SN7601INEN.95 50 AC 128 TRANSISTORS, Untested @ 57p.
CD40I8 £2.55LM3900  T0mSN74I6  35p\SN7495  T1pisN76023NCI 60 50 RADIO and TV KNOSBS for 75p
CD4019  B6p|LM7805 £2-00/SN7417  35pSN7496 P|SN76033NE2 92 TUNING CAPACITORS WITH 'SLOW MOTION DRIVE

CD4020 £1-91/LM78i2 (2:50

SN7420  lép SN74|°°¢| 15 TAA263 £1-10 250 + 250pf @ 38p, 500 4+ 500 17 17pf @ 38

CD402) £1-72LM7815 €2-50)SN7423 29p[SN74107 B B £ ap [l gp Uk (B
SDIRY £lias|tmreds 3 30kN7a3s  200IiN74lTEEl -ooTAﬁ3°° £1-80 20 P CHANNE.. MOS FET’s with Circuits @ 75p.
CD4023  36pMCI303L £) -50/SN7427  29p[SN74119£1 92/ TAA3I0A £2-10 12 SUB-MINIATURE PRE-SET POTENT OMETERS 3Ix300
Eoiote CLANERI AN BEOVI ReTAACAE | | so’BlASTIC NEN TRANSISTOR:

P p 4. p|SN 0 50 PLASTIC NPN TRANSISTORS 85% GOOD @ 57p.
CD4027 43pMCI3SIP 80p5N7437 35pSN74123 60p TAA62] £2-03 °
CD4028 £]1-50/MC1352P ao: SN7438 35: SN74141 55: TAAGSIB £1-32 SCOWPOLAVSTIC PNP TRANSISTORS 85% GOOD @ 57p.
CD4029 £3:50'MC1466L £3-50/SN7440 SN74|45 90p|TBA641B £2:25 . VAT and Post Paid on Orders over £1.

16p/
CD4030 B7p|MC1469R £2-75/SN7441 ANB5p|SN74150£1 - SO TBAGSI £1-69
CD4031 £5-19|NES55V 70pSN7442  65p|SN7415]1 85p TBAB0O £1-40
CD4037 £ -93|NES556 £1-30{SN7446 95p(SN74153 85p TBABIO £1:40
CD4041 €1 B6/NE560 €4 -48.SN7447  95p/SN84154 £1 50 TBAB20 £1-15

109, discount for callersat our newshopat | Straits
BR'STUL Paroade, Fishponds, Bristol, BS1§ 2LX producing a ENG'NEERS
current issue of this mag.  Tele: Bristol 654201/2

POPULAR SEMICONDUCTORS
}:p‘2N3906 27p | AFI139 65p | BD13% 7lp | MPSAS6 3lp
p

ocC28 76ip
2N4036 67p | AF240 90p | BFIIS 36p | OC35 60p
BFI17 55p | OC42 50p

2N4058 I8p | AF279  T0p
p  BFIS4 20p OC45 31p
4289 34p | ALI02 €100 | BFIS9 27p | TIP29A 49p

2N
3N4920€1 10 | BCI07 14p | BEIGO  35p | TIP29C 58p YOURSELF FOR A

2N4037 42p | AF239  65p
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IN4921 83p  BCl08 14p | BFIBI  36p | TIPIIA 62p
2N4923€1-00 | BCI09  14p | BFI84  30p | TIP32A 74p
2N5245 47p | BCI147B 14p | BFI94  12p | TIP33A €101 WITH I
IN5294 48p | BC|48B 15p | BFI95  I2p | TIP34A £1 51 L]

2N5296 48p | BC1498 15p TIP3SA £2-90
2NS457 49p | BCIS7A 16p | BFI97 I5p | TIP36A £3:70 Do you want promotion, a better job, This helpful guide to success ahould be
2NS5458 46p | BCISBA 16p | BF!98 18p TIP43A £0-90 higher pay? “New Opportunlties” shows read by every ambitlous engineer.

2148 94p ;:;gogg :g: 70u how to get them through a low-cost  poms Mo ‘3&%&‘.1&2"&%":5&5‘;’?&“3‘:
2N2218A 22p | 3NI28  73p | BC1698 15p | BF258  53p | TIS43 28p home study course. There are no books to on you. It could be the best thing you
2N2219A 26p | 3N140 €1 00 | BCI82 12p | BF25% 55p | ZTX300 i3p buy and you can pay-as-you-learn. ever did.

3NI4l  8lp | BEIB2L 12p | BFS61  27p  ZTX301 13p
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40361 4o0p | BCIB3L 12p  BFR39 24p | ZTX501 13p P
40362 45p | BCI184  13p | BFR79  24p | ZTX502 I8p N 0 CHOOSE A BRAND NEW FUTURE HERE!
:828? ;;: gg{?;k ::: 5;;?3 ;g: :Hg;g4 I;: O Tick or state subject of interest. Post to the address below.
40408  50p | BC212LA 16p | BEX84 24p | IN4007 10p
i He BCMNIE mxet de e b
404 52 C214L8B 18p 5p L4 Build-As-You-Learn Electronls Transistor
sl ‘17°°| ggg;g i e 124p | INSiosl 300 PRACTICAL RADIO  Engineering g Technology o
40295 839 BE239C |SP BFYS2 20 QP BAI02 ZSP AND ELECTRONIC8 Computer Electronics CITY AND GUILDS
40636 £1 |'<’)| BC257A I6= BRY3 : BA |45 .a: (with kit) @] CO]',DP“ er Imv';‘"-"m and
| 40672 7ip | BC25eR lp | MECIOZ B BN B3 Eleciricnm o Colout TV Berbicing (7 CITY AND auILDs”
162 (1] BC259B 17p 4 P P ngineering .
ACI27 20p | BC30I 34p | ME4IO2 1lp  BBI0B 23p Electrical Installations.  Co& Radio, TV & Eiec-  Elestrical
26 10p | BC307B i7p | MJ480 95p BBIO4B 45 d wirt tronlo Mechanles (] Techalclans o
ﬁcis? zop BC3OBA 15p M}48I 20 BYI26 12 (o S O General Radlo and CITY AND GUILDS
g ‘79 BC 09C zop MI450 €1-05 | BYI27 'sp Electrical TV Engineering 0 Telecommunleations [
;:Cllgg 3;: 58327 23: Mi491 145 L4 Draughtsmanship (] Radio Bervicing, Radio Amateurs’ Exam
| AC 176 30p | BE328 22p | M{2955 £1-00 BYZ12 Sip Electrical Maintenance and o ete. etc, a

ACI187K 35p | BCY70 17p | MJE340 48p  OA47 ép

AC188K 40p | BCY7I 22p | MJE370 65p | OA8I 18p
68, p | MJE37I 75p | OA%0 6p

ADI6l 50p | BDI21 £1-00 | MJES20 60p | OASI|

ADIS2 50p | BDI23 B82p | MIES2] 70p | WO2I A200

AFI06 40p | BDI24 67p | M|E2955£1-20

Mathematics a Repaira
To ALDERMASTON COLLEGE Dept. EPW09, Reading RG7 4PF [ePw 03]
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate-
London, EC2Y SEJ Tel: 01-628 2721
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AFI16 35p | BDI35 43p MPFI02 39p | 40669. £1-00 POST CODE

AFI17 35p | BDI36 47p | MPSAOS 25p | TIC44  29p )

AFI18 35p | BDI37 S5p | MPSAO6 31lp | Cl106D  65p Other subjects Aga
2N3904 27p | AF124 30p | BDI38 63p | MPSASS 3lp | ORPI2 60p Accredited by C.A.C.C. Member of AB.C.C.

Prices correct at October 1975, but all exclusive of VAT.P.&P.25p.
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tightly and securely. The result of all this examina-
tion immediately explained the loud and poor quality
bass since the cones of the two 8in. speakers had
no mechanical damping at all and, once set in motion
by a low frequency signal, were free to carry on
moving at their resonant frequency for an appre-
ciable time after the signal had stopped.

The only and rather obvious answer to the prob-
lem was to set about making the cabinets enclosures
in the proper meaning of the word, that is to say,
make them as air-tight as possible so that the cone
movements would be restricted by air pressure. This
is, of course, the principle of the “infinite baffle” and
most of the smaller good quality speakers are de-
signed on this principle. The first job therefore was
to block the unused hole in the cabinet front with
a piece of good quality chipboard or 5-ply which was
glued and screwed into position.

O

300 turns 22 SWG
enamelled copper
wire on bobbin

L1 2)12mm diameter
16mm long.
(approx 1mH)

22uF
(Polyester)
Input

+ As above L2
Bass but 210 turns,
speaker (@pprox 0-5mH)

o : :

Tweeter
speaker

Fig. 1: Circuit details of the cross-over unit. Care should be taken in
the winding of the coils, to ensure that the units for both channels are
exactly the same.

CROSSOVER UNITS

The first major item of expenditure is a pair of
crossover units which I believe are essential. The
actual crossover frequency in this application is not
critical and anything in the region of 3kHz will be
suitable. Shopping around will most likely find a
pair for less than £5 but for those who prefer to
make their own, and do not mind tedious coil wind-
ing, Fig. 1 gives constructional and wiring details.
Care must be exercised in connecting these to ensure
that both follow the same wiring pattern so that
problems do not arise later in getting both loud-
speaker systems to operate in phase. Most speaker
units have one tag marked with a red dot and if
this is connected through the crossover unit to the
live speaker lead in both cases, all will be well.

The next job was to line the interior of both
cabinets with some soft sound-absorbing material.
A good look around the household will usually re-
veal something suitable which will avoid dipping
into the pocketbook. I found some surplus carpet
underfelt of the rubberised variety and this is very
suitable. Avoid very thick and heavy materials for,
although they absorb sound, they also tend to reduce
the effective cabinet volume which is undesirable.
The material is fixed in place with small tacks and
a little glue in strategic places. The photograph
shows the interior of one cabinet after this treat-
ment with the crossover unit in position. This photo
also shows two other items not yet dealt with. Fixed
to the back is a 500 wirewound potentiometer and
the cone tweeter has been replaced by a superior
dome type.

After completing the work and testing for several
weeks, although the results were very pleasing, 1
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decided to extend the frequency response in an up-
ward direction and to improve sound dispersion and
thus the stereo effect. To do this I bought a pair of
good quality dome tweeters (about £6 each). This
certainly had the desired effect but I found that the
new tweeters were very efficient and, since all the
work I had done had tended to reduce the efficiency
of the 8in. speakers, the overall effect was out of
balance -and the tweeters tended to predominate.
For this reason, the 500 3W potentiometers are
fitted and they are, in effect, volume controls for
the tweeters enabling the required balance to be
obtained while playing programme material, Fig. 2.

VACANT SPACES

The last job in improving the speakers is to fill
in the vacant spaces around the speaker vurits with
more sound-absorbing material. For this, underfelt
and similar material is not suitable as it is much too
dense. The recommended material is BAF wadding
which can be bought from most hi-fi shops for about
80p per sq. yd. I experimented with ordinary domes-
tic cotton wool and found it very effective in this
application, readily available in rolls about 12in.
wide. It should be very carefully unrolled without
teasing it out and then cut to suitable lengths. For
my cabinets I inserted two pieces, 18in. long very
loosely rolled, each side of the 8in. units. A shorter
piece similarly rolled fills the spaces above the big
speakers and behind the tweeters. The object is to
replace some of the air in the enclosure with the
wool but not to introduce a solid substance which
would effectively reduce the enclosure capacity. For
larger or smaller cabinets the actual quantity of
BAF wadding or wool must be found by trial and
error, too much will have the effect of killing the
bass response but the correct amount removes all
traces of any unpleasant “boxy”’ tone.

We are now at the stage where we can replace
the backs on to the enclosures and our aim is to
make them airtight so as to put a brake on those
bouncing cones, so the backs must fit well and be
screwed down tight. Pay particular attentior- to the
holes through which the leads are taken as it may
be necessary to fill these with putty or some similar
substance in order to avoid large air leaks.

By the way, when I say ‘“‘airtight” I do not mean
this too literally! There has to be some escape of
pressure or the cones would never be able to move
at all. So some leakage is essential and this is almost
certain to take place through the gap between the
speech coil and polepiece and it is also doubtful if
the cone suspension is completely airtight in units
of this quality. So in making the enclosure and its

A=

fe |

L2 Tweeter

[Fros7]

Fig. 2: 50Q3W potentiometer shown in-circult, to provide some
control over the tweeters.
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Interior view of the speaker enclosure, showing the rubberised carpet
underlay flxed in position. The vacant space should now be fllled with
BAF wadding.

back as airtight as possible you are very unlikely
to overdo it.

The two enclosures (we are fully entitled to call
them that) can now be tested out on a signal. It will
be obvious that the efficiency has been reduced in
the middle and bass areas so the volume control will
be further advanced than before this work was done.
But the quality of sound should be immensely im-
proved. The bass in particular will be “tight” and
musical and it should be possible to advance the
bass boost much further than before whilst still
maintaining good tonal balance and really pleasant
quality.

I believe the foregoing lines of attack will apply
with great benefit to almost all budget loudspeakers.
It is necessary before starting any work to assess
very carefully the shortcomings of the speakers as
supplied and to decide what improvements are re-
quired and then to examine the interior of the
cabinets and the unit or units to decide what work
is likely to be most beneficial. This will always reveal
problems in the bass area no matter what else and
the first answer to this is always cone damping. This
inspection must also cover close examination of the
cabinets themselves; if the construction seems weak
and they sound hollow when tapped with a metal
object, it may be necessary to fit wood struts in
strategic places to make sure they will not rattle
or resonate of their own acocord.

~FITTING A TUNING METER

Few budget stereos run to a tuning meter, but
they nearly all have an AFC circuit which is intended

- "automatically to-adjust for any minor tuning errors
. and to correct any tendency to drift in the RF
" pscillator. A reliable tuning indicator which shows

574
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when the tuning point of minimum distertion and
minimum background noise is found is almost essen-
tial to anyone who takes his music seriously.

The circuit arrangements for a meter which peaks
at the exact tuning point are very simple. A moving
coil meter with FSD of about 100sA connected with
about 30 to 40k in series is connected across the
large electrolytic in the discriminator circuit. These
meters are expensive to buy especially if you want
to pick one that fits nicely with the styling of your
system. I had a very elegant meter which exactly
suited the styling of my unit audio but it required
ImA for FSD. We cannot use such a meter across
the discriminator as it has an internal resistance of
only 500 or so. The answer is to arrange the meter
to be in drcuit only when tuning and to remove
it while we are listening.

One way is to fit a small press-button switch which
brings the meter into circuit when made but dis-
connects it when open. This button is pressed when
changing stations, the tuning adjusted until the
meter peaks and the button then released, restoring
the circuit to normal.

SPACE CONTACTS

Examination of the AFC switch revealed a pair of
unused contacts. The usual arrangement is a simple
make-and-break single pole switch which joins the
AFC line to chassis when it is disabled but since
manufacturers of budget stereo seldom design
special switches for such a simple function it is
very likely that you will find at least one pair of
unused contacts which can be used to switch the
meter in and out. The position then is that we dis-
able the AFC when we want to tune and then tune
for peak reading on the meter. After this we return
to the AFC position, leaving the AFC diode to take
care of any oscillator drift, the meter remaining
out of circuit until we want to change stations.

TUNING (f

St

._,\II

AUX GRAM LW MW

FM  AFC

4=y

The photograph above shows the meter fitted on my
budget stereo alongside the AFC switch which con-
trols it. It works extremely well and I get dead
accurate tuning every time. I had to experiment
with various values of resistance in series with the
meter and finally fixed on 6-8kQ which gives be-
tween half and three-quarter scale reading on an
8001V signal at my aerial. By a slight circuit modifi-

continued on page 604
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with our PW “Eesybuile”

PRACTICAL

This high-power stereo disco plus

light show, has been designed fondh
the home constructor who reg
his equipment to be prg :
in both sound and looks: :
cations include a THD

plus aux. inputs. :
The light show, which compris: 3 :
three colours, operates on the \ ;
sound to light principle. =

aléo:
I_\._LA STABILISED PLUS ALL THE
POVWER SUPPLY REGULAR FEATURES

A simple to build power supply which has an output
variable from 5 to 24V at IA. The design features preset ON SALE
current limit, complete short circuit protection and a IN NOVEMBER

metered output. An ideal addition to your test equipment!
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(Ru(TV SOUNDT

inherently very high, but due to severe limita-
tions in the audio side of domestic TV
receivers, it is rarely heard at its best. This article
describes a high performance TV Sound Tuner for
feeding into a hi-fi system or tape recorder, enabling
full benefit to be gained from the broadcast.
Up-to-date techniques have been used to provide
push button varicap tuning and high sensitivity.
Three integrated circuits are used and a ceramic
filter with quadrature detector ensures easy setting
up without instruments.

THE transmitted sound quality of television is

TV SYSTEM

Television in Britain is transmitted on 625 lines
with a line rate of 15-625kHz and S0Hz field rate.
The video is transmitted as amplitude modulation of
an RF carrier, while the sound channel is broadcast
as frequency modulation of a sound carrier spaced
6MHz from the vision carrier. Fig. 1 shows a block
diagram of the sound section of a TV receiver.

In all frequency changing operations in the

receiver the sound carrier remains spaced 6MHz

from the video. After final video detection the result
at the output of the video detector is video and a
6MHz FM sound carrier, the vision carrier having
been transferred to zero frequency. The audio is
simply recovered from the FM carrier by frequency
discrimination, using a conventional discriminator
or the more recent ‘“quadrature” detector.

CIRCUIT DESCRIPTION

The pre-assembled and aligned IF sub-assembly
used in this project performs the function of IF
amplifier, vision detector, 6MHz limiter amplifier and
6MHz quadrature discriminator.

The IF amplification and associated bandwidth
shaping is performed in two Philips G8 colour
receiver modules employing four transistors. The
vision detector is included in the second module,
giving video and 6MHz sound carrier at its output.

f?:

&Alon C.AINSLIE

A 6MHz ceramic filter is used as a simple bandpass
filter to remove the video and shape the charac-
teristics of the following 6MHz amplifier.

Amplification at 6MHz is carried out in the TAAS570
(or similar) IC, which also performs quadrature FM
demodulation using only a single tuned circuit.

Fig. 2 shows the circuit diagram of the PW Sound
Tuner.

The volume control is connected directly to the sub-
assembly audio output and feeds Tr2, which is a
simple emitter follower, to ensure that the TV
Sound Tuner has a low output impedance. This
enables long lengths of screened cable to be used
on the output without any significant loss of treble.

The varicap tuner used in the prototype is the
Mullard ELC1043, commonly used in contemporary

-

38MHz 'F 38MHz

amplifier

Tuner

Vision
detector

Video + .
6MHz FM 6MHz FM M Audio
disariminator

6MHz
amplifier

<
IT-———
n

wWo76

Flg. 1: Block dlagram of the sound section of a TV recelver.
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receivers and available at reasonable prices through

surplus channels.

The ELC1043 has facilities for AGC but as it is
. not required in this unit, a potential divider, consist-
ing of R10 and R9 connected across the supply,
is used to bias the AGC terminal for optimum gain.
Power for the RF stages and oscillator is taken

directly from the 12V supply to the sub-assembly.
To tune the ELC1043, a DC voltage variable
between 0-3V and 30V is applied to the “tuning”
— = terminal. This covers channels 21 to 68 for UHF

reception, To achieve the necessary tuning resolu-
tion, multi-turn pots have to be used, in this case
being neatly combined with the channel selection
buttons in a commercial varicap push button control
unit. These are available to give three, four, five
or six preset channels and consist of the requisite
number of preset pots connected across a stable 30V
supply, with each wiper being selected by a push
button and connected to the “tuning” terminal on
the ELC1043. A small capacitor (Cll) is used to
remove any noise introduced by the tuning pots.

The IF output of the tuner feeds directly through
a 1000pF capacitor into the first G8 module on the
sub-assembly. :

POWER SUPPLY

The mains transformer used in this project has
two secondaries, one of 40V to feed the varicap
diodes, and one of 12V for the IF sub-assembly,
tuner and output emitter follower. The complete
circuit of the power supply is shown in Fig. 2.

The 12V supply (actually adjusted to 11-5V) is
obtained by full wave rectifying 12V AC from the
transformer in a bridge made from D4 to D7, and
smoothing with C4. Voltage regulation is necessary
to prevent oscillator drift in the front end and is
performed by IC2, a nA550 regulator package.

O - i gag

- = 1 Rasnjbuttooluit Fig. 2: Circuit diagram of the PW
D1 R1 TrH
) 1N4006 1k BC158 | TV Sound Tuner,
' i
|
D
I IN4148 51V A c3 ! _
I O[pF | Aerial
| AE
I| 4ov i Tuning W
4 Blic1 | Tuner/  Audio
l o = I]c Rz |TaAss0 | IFunit  O/P
= BN L Zor T 1o L 2V AGC _Earth
om0l A IC1
L | ! { e underside 1 vR2
| D8 2
| ! H T - |
I I / |
Se | i R3 LED 1 \ 7777,
N N 2:2k 0 g
o—/ 1 8 |
N 1c2
N‘:’ p ) top view
scl
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: 10
|
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| c6
| |_S100pF
| 7 13
|
|
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This device works by comparing a reference of
1-63V produced at pin 6 with a fraction of the output
voltage on pin 10, determined by R4 and VR1. Pin 4,
connected to the junction of R4/VR]1, is the inverting
input to the comparison amplifier and pin 5 is the
non-inverting input (connected directly to the
reference).

The regulator acts to maintain the voltage on
pins 4 and 5 equal, ensuring that the output is
constant. VR1 is variable so that the required 11:5V
output may be precisely set.

Capacitor C5 is included to smooth the reference
while C6 is high frequency compensation, necessary
for stability.

30V SUPPLY

A very high degree of stabilisation is required
for the 30V supply as a few tens of millivolts change
would cause appreciable detuning. Conventionally,
a TAAS50 IC regulator is used to stabilise the
varicap diode supply in receivers. This is a two
terminal device which is connected as a Zener diode,
but which has very good temperature stability.

Continuing the analogy with a Zener diode, the
dynamic resistance is quite low at around 100 but
to make this resistance totally negligible compared to
the source resistance a constant current source has
been adopted in this design to ensure excellent
tuning stability even with large mains voltage
changes.

Transistor Trl in conjunction with Zener D3 and
R1 forms a 5SmA constant current source, with tem-
perature compensation of Trl V. provided by D2
(D3 with a Zener voltage of 5:-1V would have a
virtually zero temperature coefficient).

The varicap control unit is connected directly
across the TAAS550 and drains little current as each
tuning pot is 1000. However, should a five or six
button unit be used, R1 should be reduced to 8200
to maintain an optimum 5mA in IC1.

On-Off indication of the tuner is provided by
LED1 mounted on the front panel. R3 serves as a
current limiting resistor while D8 is included as
reverse voltage protection.

CONSTRUCTION

The IF sub-assembly is purchased fully assembled
and aligned so there is no work to do in this area.
Both the ELC1043 and a three button unit will
mount directly on one end of the PCB which has all
the necessary printed wiring on the foil side.

+30 volt.reg.

Ik

1
8
g

o?};\ ° m@@@
\ -

Ground{to'B'on PCB)
578

Tuning voltage{to '‘A’on PCB)

The push button unmit is supported by two 38mm
6BA bolts passing through the board and held
captive between two units on each bolt. By adjusting
these units, the buttons can be made to coincide
with the cut-outs in the front panel.

A four station control unit can be accommodated
on the PCB but an additional hole would have to be
drilled. Larger units would have to be mounted
directly on the chassis and the dimensions adjusted
accordingly.

The connections for the push button units are
shown in Fig. 3.

Before soldering the ELC1043 to the board, R10,
RY and Cl11, which mount under the tuner, must be
soldered in place. R10 is on the copper side of the
board and, to ensure that it does not short to the
chassis, should be completely covered by a 25mm
length of 5mm plastic sleeving.

POWER SUPPLY BOARD

Both the 12V and 30V supplies and the output
emitter follower are constructed on a single PCB,
the layout of which is shown in Fig. 4.

Constructors who prefer to make their own boards
should have no difficulty, the only point to watch
being the spacing of the pads for IC2 (0-1in apart,
rows spaced 0-3in). As an alternative, fully prepared
boards will be made available—details in the com-
ponent list.

Five mounting holes are drilled in the board,
one at each corner and one adjacent to the trans-
former to prevent the board sagging.

The transformer has two 6BA mounting lugs
and when soldered in position, two corresponding
holes should be drilled in the PCB and the trans-
former secured with a couple of short bolts.

Assembly of the board is quite straightforward,
with particular care being taken with the orientation
of electrolytics, diodes, ICs and transistors.

METALWORK

The complete TV Sound Tuner is mounted in a
“U’ shaped aluminium chassis with holes for the
mains lead, panel mounting mains fuse, output lead
and aerial socket on the back panel. The front of
the chassis is masked by a front panel, secured with
the pot nut on the volume control.

Fig. 5 shows the metalwork for the chassis and
front panel. To absorb any tolerances the PCB
should be marked from the actual boards held in situ.

Push button mounting holes
"

X Holes for ELC 1043 Vvaricap tuner

Fig. 3: Connections for the pushbutton tuner unit (left) and details of
the mounting of the Mullard ELC1043 tuner on the PCB (above).
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+30V to
pushbutton
tuner
-
To LED? J
.
AC mains
via S1
e
\
~—————————
+12V out to
{F/tuner
board
ov
Audio to
VR2wiper|
-
Audio to
output lead
AM 0406 AM 0407

Fig. 4: Layout of the components on the power supply printed circuit board (left} and full size printed circuit master (right).
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Fig. 5: Drilling detalis for the chassis (top) and ;tont panel {bottom).
Materials can be 18 s.w.g. aluminium.

The two PCB’s are supported by 6mm stand-off
collars on 6BA bolts. These collars make contact be-
tween the earth plane of the IF panel and the chassis,
so the screws must be tight, with shakeproof washers
used between the collars and the PCB.

VOLUME CONTROL MOUNTING

The ganged volume on-off control is mounted in
the hole provided on the front panel which coincides
with a clear area of the IF board. Providing that the
control is physically small it will fit in without any
trouble.

Mains wiring to the control will pass directly over
the 6MHz ceramic filter which is.very susceptible to
RF pickup. To reduce the possibility of interference,
a small tinplate shield is soldered to the mounting
clip of the second G8 module, to cover the filter and
associated components. The photograph shows the
details.
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% components list

Resiztors [All $W)
RE 1R (8200 i1 5 o 6 Button unit s used)
15hY
20k
2: 213
GEOLY
SO0hY f
D00k
o b
820
R10 2.2k - :
W1 20kL1 shelatan preset v e
WRZ G0k tog pot with d.p.d |, switch (51)

~Capacitors
1 220uF B3V elect
€2 10uF 25V elect
C3 0 1uF polyester
C4 1000F 18V elect
C5 10uF 25V elect
CE 100pF ceramic £
v H
Semiconductors
Trt BCi58
Trg BCi08
D1 1N400E :
D2 1N4148 i
D3 51V 400mW Zener
DH-D7 1N40LZ {4 off)
DB 1N 4148
FCT  TAASSD.
- HCZ ABSD (NESSDA)
CLEDH CTiL208

2xI352E8

CT 220uF 18V elect
CB 28uF 25Y elect !
€8 10x«F 10V alect
C10 10uF 104 elact
€11 0 1uF polyester

Mizcellansous
T1 Tyoe Mi1103
IF Sub-Assembly
Mullerd ELC1043 varicap tuner (or ELC1042 for VHF) = |
Pushbution control unit {100k per section)
81 Double pole mains switch (ganged with VRZ)
t FY  500mA fuse and panel mounting holder
Ski Coaxial aerial sochat
Screened audio output lead, mains lead, PCB for
P&LI, chassis, cabinet, frant panel, knob,

The transformeér is available from Monty Enter-
prises, 2 Silver St., Doncaster, price £3:95 - VAT.
A wooden box js available from Birch & Ridley,
Watgon Road, Worksop, price £2-25 VAT —
| S0p postage and packing. The metal chassisz and
| front panel can be obtained from Richard Friday
Ltd,, Old Coach House, Greystone Yd.. Moorgate,
Ratherham, Yorks, price £5-65 + VAT — 3p. |
postage and packing.

The IF Sub-assembly, ELCI0M3 tuner, and push-
button unit are ail avaiiable from Manor Supplies,
172 Wast End Lane, London NWE, price £6-80 —
45p, £4-20 -~ 30p and £1-20 + 25p respectively. If |/
all three are purchased p & p is 50p.

~ " w

WIRING

To avoid earth loops and the attendent difficulties
it is important that the only ground connection be-
tween the PCB’s is that made as part of the power
supply wiring. Screened leads should be used for the
signal wiring from the IF board to the volume con-
trol and from the volume control to the PSU board
(input to emitter follower) but the screen of the lead
should be cut short and not connected to the PSU
panel.

Practical Wireless, November 1975
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Quadrature Coil

Fig. 6: Position of the quadrature coil which

may need adjusting. A photograph of the

completed unit is shown right. Note the small

metal shield between the volume control and
the board.

X

The screened output lead (with a plug to suit the
hi-fi system on the other end) has its braiding con-
nected to the ground terminal of the PSU board to
maintain earth continuity with the rest of the
equipment.

To keep the mains wiring away from the emitter
follower, the switch leads pass between the two
panels and under the PSU board near the mains
transformer.

By using a transformer isolated supply, no ‘live
chassis’ hazards exist and the aerial connection can
be made directly to the aerial terminal ou the end of
the ELC1043. On most units an earth braiding con-
nection has to be made by soldering directly to the
tuner case adjacent to the ‘aerial’ connector.

FRONT PANEL

The front panel for the prototype was sprayed with
car ‘touch up’ paint and lettering and lines applied
using Letraset. A final spray of clear polyurethane
protects the lettering from fingermarks and
abrasions.

The window for the tuning indicators on the control
unit was made from a piece of 6mm clear Perspex
carefully filed to size and affixed with a couple of
dabs of epoxy cement. A waterproof felt tip pen was
then used to mark the window area for each button.

Assembly of a wooden case depends cn the facili-
ties available and the skill of the constructor. As a
guide, the case for prototype is a simple ‘hood’ made
from veneered plywood. The front panel, of course,
covers any screws that may be used to hold the
chassis in the cabinet.

SETTING UP

After a thorough check of all wiring, component
values, etc., VR1 is set to minimum resistance and
power applied. By increasing VR1 it should be possible
to set the supply rail to exactly 11-5V.

No adjustment is possible on the tuning diode
supply but it is as well to check that the voltage is
of the right order.

Practical Wireless, November 1975

Plugging the output lead into an amplifier and
turning up the volume should give a high level of
hiss, with possibly a couple of foreign radio stations
as well. Plugging in an aerial and adjusting the
tuning controls should give the local region TV
stations loud and clear.

Channel numbers are not marked on the push
button units but the pointer at the bottom indicates
channels at the low end of the UHF band. The three
regional stations are always grouped together with
BBC1 being the lowest channel number, ITV next,
then BBC2.

Tuning will be a little difficult at first without the
picture to help. For each station, several tuning points
will be apparent, close to each other. The correct one
will be towards the higher channel number end of
the group, just before a region of ‘vision buzz'.

When tuning has been mastered any remaining
buzz can be carefully taken out by tuning the
quadrature coil (see Fig. 6) with the CORRECT
TRIMMING TOOL. No more than one turn adjust-
ment should be needed as it is merely to compensate
for the capacitance of the metal chassis, etc. No
other tuned circuits (i.e. those in the front end or
G8 units) should be touched as specialist gear is
needed to set them up agaiu.

The Sound Tuner is very sensitive and, while it
would be silly to expect good results from the pro-
verbial “piece of wire”, a weak signal (such as would
produce a quite noisy black and white picture and
very poor colour) would be sufficient. This means
that a splitter in the main receiver TV co-ax will
furnish plenty of signal or alternatively a second
small aerial could be installed.

581

wWWWwW.americanradiohistorv.com


www.americanradiohistory.com

The Sinclair DM2 Multimeter:

Comprehensive. Accurate. Portable.
And really rugged.

Yet Only £59- (PLUS VAT)

— AC - '| —DC—

[ Multirmeter on2
Sinclair v g
Wy

- 786 il

State-of-the-art circuit design, incorporating high-quality
components, has resulted in a professional, 3% digit
instrument of outstanding performance and reliability at a
realistic price.

A custom-designed MOS LS| digital processing iC controls
the auto-polarity dual-slope-integration A to D converter.
The circuit built around this [C uses a MOSFET op-amp input
buffer with 0-1% metal-film resistors. The resulitis

excellent accuracy and stability with a very high basic input
impedance.

The instrument reads to + 1999 and has a basic accuracy
onthe 1V DCrange of 0-3% + 1 digit. Four 8 mm LED
displays provide excellent legibility and angle of view.
Battery operation allows complete independence of mains
supply.

The Sinclair DM 2 has all the capability you need. Just take a
look at its features and compare them with higher-priced
multimeters. You’ll find the DM2 is their equal in virtually
everything — except price !

582

MWN

b FUNCTION —

Voomu iy h. ['II

10 100 1000

|—— RANGE —

sET i"tlrl"'

FAC mak an II:'""':""r

Features of the Sinclair DM2

5 functions giving 22 ranges
DCvolts—1 mVto 1000V
ACvolts—1 mVto 500V
DCcurrent~0-1uAto1A
ACcurrent—~1pAto 1A
Resistance— 1Qt020 M Q
Easy to use

Automatic polarity, push-button
selection for all ranges and modes
from a single input terminal pair.
Easy to read

Big, bright 8 mm LED display gives
a quick, clear reading.

3} digitdisplay

Display reads from 000 to 1999.
Overload indicator.

Protected

Separate fuses for current and
resistance circuits.

Accurate

Dual slope integration. High
stability.

Rugged construction

Tough metal casing takes the
roughest treatment — try standing
onit!

Two power sources

Supplied with a 9 V battery,
giving 60-hourtypical life. Mains
adaptor also available.

Portable

Weighs only 3 |b approx,
including battery.

Measuresonly 2inx9inx 6in
approx.

Optional extras

Mains adaptor— £3.19inc VAT,
Carrying case — £6.40 inc VAT,
12-month no-quibble
guarantee

Practical Wireless, November 1975
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i
Useitin your laboratory.The DM2sitsrigidlyonits
combined carrying handle/stand.

Useiton the move. Keep the DM2initscarrying case
—it's always ready for use.

All youneed touse the DM2...anywhere. Mains
adaptor...carrying case... multimeter...you're
ready for quick, efficient metering — whatever the
situation.

Take advantage of this money-back, no-risk offer
today

Test the Sinclair DM2 for yourself. Simply send us a cheque,
your Access/Barclaycard number, or an official company
order, with the coupon below. And in the unlikely event you
find it's not what you need, return it to us within 10 days

and we’llrefund your money in full.

Interested in a quantity discount?
Use the coupon to arrange a demonstration and get details
of prices on 5 or more instruments.

Sinclair Radionics Ltd,
London Road, St lves, Huntingdon,
Cambs., PE174HJ.

Tel: St lves (0480) 64646.
VAT Registration No: 2138170 88.

— g [ — | |

Practical Wireless, November 1975
{

The Sinclair DM2 Multimeter:
full technical story

DCVolts
Range Accuracy input Resolution
Impedance
1V 0-3% + 1 Digit >100MQ 1mV
10V 05%+1 ., iomMQ 10mv
100V 05% +1 ., 10MQ 100 mV
1000V 05%+1 . iomMQ 1v
Maximum overload—-350Von 1V range
1000V on all otherranges.
ACVolts
Range Accuracy Input Frequency
Impedance Range
1V 1-0% + 2 Digits 10M /40 pF 20 Hz-3 KHz
10V 10%+2 10M /40 pF 20 Hz~3 KHz
100V 20%+2 10M (/40 pF 20 Hz-3 KHz
1000 V 220%+2 10MQ/40pF 20 Hz-1 KHz
Maximum overload — 300V on 1 Vrange
500V on all otherranges.
DC Current Input
Range Accuracy Impedance Resolution
100 A 2-0% + 1 Digit 10KQ 100 nA
1mA 0:8% + 1 1KQ 1A
10 mA 08%+1 ., 10082 10uA
100 mA 08%+1 ., 10Q 100 A
1000 mA 2:0%+1 ., 10 1mA
Maximum overload— 1A (fused).
AC Current
Range Accuracy Frequency
Range
1mA 1:5% =+ 2 Digits 20 Hz-1 KHz
10mA 15%+2 20 Hz—1 KHz
100 mA 15%+2 ,, 20 Hz—-1 KHz
1000 mA 2:0%+2 ,, 20 Hz-1 KHz
Maximum overload — 1A (fused).
Resistance
Range Accuracy Measuring
Current
1KQ 1-0% + 1 Digit 1mA
10KQ 1:0%+1 ., 100 A
100KQ 10%+1 ., 10 A
1000KQ 10%+1 1uA
10MQ 2:0%+1 ., 100 nA

Overload protection - 50 mA (fused).

Readers outside the UK, please write for
details of yourlocal distributor to :

Sinclair Equipment International Ltd,
33 Beauchamp Place, London SW1 1NU.

e

To: Sinclair Radionics Ltd, FREEPOST, Stlves,
Huntingdon, Cambs., PE17 4BR.

Please send me:

Multimeters @ £63.72
inc VAT,

Mains adaptors @ £3.19
inc VAT,

Carrying cases @ £5.40
inc VAT,

| am interested in 5 or more
multimeters.

Please arrange a
demonstration,

Please send details of

*| enclose a cheque for £

*My Access/Barclaycard
number :

*| enclose an official company
order — signed and dated.

*Please complete or delets as

quantity discounts. applicable.
I Name
I Address
Please print
PWI )

LFREEPOST — no stamp needad with address above.
- ¥ ¥ *r r r I I ¥ 7 1 1 ]
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trade names filled the hotels Majestic and
Cairn at Harrogate this year, when Audio 75
was held from August 29th to 31st.

To report on cvery item seen and to mention every
firm would fill half-a-dozen issues of Practical
Wireless, so we have chosen a few which we think
will particularly interest our rcaders,

Alba

Alba cxhibited a portable radiogram, Model 3200.
It employs a 2-speed player and an a.m. radio and
operates from 6XHP2 balteries or from the mains
Also on show was their UA 8080D tcak-finished
3-picce suite with a 3-band tuner, stereo 3W per
channcel amplifiecr and a BSRR autochanger.

Model UA 9070D) is a music centre comprising
am./fan. tuner, 2X8W amplificr, BSR changer and
a cassctte recorder—all in a tcak cabinet with
matching speakers.

Bang & Olufsen UK Lid
Beocentres 1400 and 1800 were shown along with
an impressive range of assorted cquipment styled
in the unique B & O way.

The 1400 has a sterco. a.m./f.m. radio, 20W per
channel amplifier and a built-in cassette recorder.
Price in teak. £249-50. The 1800 model has a simila

_
f
/

.r'

MORE than 74 cxhibiting firms with over 120

3 S A
& Ry

Bang and Olufsen's 6000 model.
584

specification but features an automatic record player
instead of a recorder.

Amongst the range of Beogram record decks on
show was the very sophisticated Beogram 6000
clectronically controlled 4-channel deck with built-in
CD4 decoder and MMC 6000 cartridge. Price is
£387-90 but you do get a free copy of Mahler’s 5th
Symphony recorded in CD4 thrown in!

BASF UK Lid

This firm was showing at Ilarrogate for the first
time and cxhibited their comprehensive range of
reel-to-reel tapes and cassettes with a special display
on the recently released ‘LH Super Range’. With LH
tape, the principle is as follows:

The magnetic particles of normal ferric oxide tape
are comparatively large and irregularly shaped.
Apart from increasing the noise level, this also re-
duces the sensitivity of casscttes at high frequencies,
where the shorler wavelengths approach the length
of the parlicles, becausc of the slow running speed.

A Low Noise tape overcomes this by using smaller
particles. ILH Tape (Low noise/High output, invented
by BASF in 1967) also uscs smaller particles, but at
a much greater density, giving a higher output on
playback. L1l Super is a very recent breakthrough in
ferric oxide tapes from BASF. It extends the LH
principle by using a new high density coating process
and the smaller and more evenly sized particles of
Maghemite (the mineralogical name for specially pro-
cessed gamma l'c.,0, oxide).

The result is a full 50 per cent increase in sound
quality. This can be scen by recording at OVU level,
where the harmonic distortion is just 2-5 per cent—
half the figure set by the DIN standard.

Even compared to BASF LH tape, LII Super is
said to give a 3dB increase in recording level and
over 2dB less tape hiss. Also seen were the automatic
switching Cr0Q. cassette machines—the Compact
CC9110 at £35, the CC902 (£65) and the CC9302 with
mixing facilities and a four-band receiver, priced at
£90. Cassette decks on show were the 8200 (£180)
and the 8100 at £120. Sec details of the BASF special
offer in our News . . . pages.

Bib Hi-Fi accessories

Bib, as is usual at this type of exhibition had their
full range of Hi-Fi accessories on show. Of particular
interest was the new cassette storage unit Ref 86
which lholds 30 cassettes in their containers. Fitted
with a tiated acrylic hinged lid, the base of the unit
comes in a simulated teak effect and the whole
cabinet measures 15inX414X10in wide. Price
is £6-60 excluding VAT,

Practical Wireless, November 1975
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Bib’s new casselte storage unit.

BSR Lid

BSR unveiled a new slimline plinth and cover, made
to compliment the company’s range of McDonald
turntables. The plinth, in teak, is cantilevered out
from a matt black base which gives the whole thing
an illusion of ‘floating’ an inch or so abeve the sur-
face of whatever it is stood upon.

The firm’s belt-driven turntables were also
featured, and, I feel, represent very good value for
money. Top of the range is the BDS 90, upon which
we hope to include a review in a later issue of P.W.
It has a constant-speed high-torque motor with a heavy
non-magnetic turntable. The tubular magnetic pickup
arm has a concentric gimbal style mount and is fitted
with counterbalance, bias compensation and a silicon-
damped cueing device. Wow and flutter figure is
quoted as +0-13 per cent.

The BDS 90 deck from BSR.

Eagle International Lid

On show for the first time to the general public was
the 2000 range, including the A2004 and A2006
amplifiers, turntables D2005 and D2006, headphones
type H2008 and H2009, tuner T2008 and the $2002,
2003, 2004, 2005 and 2006 range of speakers.

Practical Wireless, November 1975
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Some of the Eagle equipment on display.

The 2004 amplifier is rated at 20W per channel.
It has a facility for two extra speakers to give
simulated quad. The 2006 has a similar spec. with
the addition of ‘sound effects controllers’. The A2004
costs £65 and the A2006, £85.

Eagle were also exhibiting equipment under the
Beltek name and had their M1150 Dolbyised stereo
cassette deck priced at £158 on show. Also there was
the M1130 deck which was very similar but did not
have the Dolby feature.

Fidelity Radio Lid

The Fidelity range included the UA4 budget stereo
system priced at £48-60. Features are a two-speed
record deck, 5W per channel amplifier and two white-
finish speakers. The UAT7 priced at £65-40 uses a
BSR three speed record deck. The UA3 system is
very similar in styling and priced at £87-96 with
BSR changer, 2X4W sine wave amplifier and a.m./
f.m. tuner.

One of the latest additions to the range is the
UA6 system at £144:68. This comprises Garrard
SP25 single play record deck with magnetic
cartridge; 10W per channel amplifier, a.m./f.m. stereo
radio tuner. A tape socket and a socket for stereo
head-phones are provided. Top of the range is the
MC2 Music Centre with BSR record changer, a.m./
f.m. stereo radio, stereo cassette recorder/player, 2X
4W amplifier. Storage is provided for cassettes.

GEC {Radio & Television) Ltd
Music Centre Model 2917 has a.m./f.m. stereo radio,
stereo cassette recorder/player and Garrard 6300
auto/manual 3-speed record player. The amplifier is
rated at 10W per channel and provision is made for
“ambio” sound. Price: £242-75. At £234:09 comes
model 2919. It uses Garrard SP25 single play record
deck; 4band tuner with decoder fitted; and has a
15W per channel amplifier with provision for ambio
sound. In teak, with matching speakers.

Top of the range is the model 2820, £271-21.
Features include: 20W per channel amplifier with
ambio facility; f.m. stereo radio tuner with electronic
touch tuning, calibrated tuning meter, and intersta-
tion quieting; Garrard 86SB single play record deck
with Shure magnetic cartridge.

Model 2821 is a combined 4-band stereo radio with
BSR Cl41R record deck and 2X7W amplifier, two
speakers, it is priced at £121-66. Model 2816.
(£147-72) has 4-band radio with BSR P128R record
deck and a 15W per channel amplifier.
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The Goldring L65 deck.

Goldring

Model L65—the latest addition to the Goldring Lenco
range was shown. Particular items of interest are the
automatic functions of the tonearm, the viscously
damped suspension and the anti-skating device which
with separate scales is adjustable for elliptical and
spherical styli.

Other items in the specification are:

Speed: 333 and 45 r.p.m. Wow and flutter weighted
according to DIN 45507: <+/-0,12% Rumble un-
weighted according to DIN 45539: >38 dB Rumble
weighted according to DIN 45539: >57 dB.
Turntable: Dia. 300 mm Weight 1-4 kg.

Tonearm: With a super light weight aluminium head-
shell suitable for use with all international standard
cartridges. Stylus pressure adjustable 0-5 gm.
Mains voltage: 110V/60Hz, 220V/50Hz
Consumption: Approximately 2-5 VA.
Measurements: Chassis 405X 300X2 mm. Depth re-
quired below chassis 54 mm. With plinth and dust
cover 426 X 321 X148 mm.

Weight: With plinth and dust cover 6-75 kg, and
packing 8-6 kg.

The Goldring Lenco ST800 compact stereo system
was also on show. Incorporating the GL78 transcrip:
tion unit, fitted with a GBOOE cartridge, it has an f.m.
tuner fitted with three pre-set station buttons. Qutput
is 40W per channel and slider controls are provided
for volume, bass, treble and balance.

Also shown was the Goldring range of stereo mag:
netic cardtridges—including the easily replaceable
stylus system types 820 and 800 series.

JVC (UK) Lid

JVC model 1845 shown on the stand features a 3-band
am./f.m. tuner with 2X15W rms amplifier, front
loading cassette deck with CrO, facility and noise
suppressor. This comes with a belt-drive transcription
turntable with magnetic cartridge. The tuner is fitted
with tuning meter and loudness control. Price, in-
cluding speakers, is £280 plus VAT.

Model MC-1820L features a stereo cassette deck
of the same design as the company’s more expensive
ANRS decks, plus an a.m./f.m. stereo tuner 16W per
channel amplifier all housed in low profile cabinet.
Price, exclusive of speakers, is £145 plus VAT.

JVC have developed a new I.C. for their ANRS
(Automatic Noise Reduction System). It is said to
improve both performance and reliability and lower
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the cost of incorporating ANRS in existing equip-
ment.

Compactness is the keynote of the new ANRS cir-
cuit now and the relatively few external components
used in the unit allows the whole p.c. assembly to
occupy half the area previously taken up.

Philips Electrical Litd

The Philips range on show was so vast that we can
only mention a few items of their equipment.

Model RH734 tuner-amplifier covers a.m./f.m.
bands and has a 30W per channel output. Price is
£207-18. The RH732 tuner-amp has a similar radio
specification but a 12W per channel output. It sells
at £172-45. A matching record deck for either unit
is the new GA427 belt-drive model fitted with a GP400
magnetic cartridge. Price is £62-50.

Another recent addition to the Philips range is
the RH741 4-band tuner with a 15W per channel
amplifier. An interesting feature of this model is the
visual indication on scales for bass and treble
response. Price is £167-83.

The GF907 record playing system is in a crackle
black and silver finish (something different anyway!)
The deck employs the GCO007 belt-drive turntable
fitted with a GP400 cartridge. The amplifier is rated
at 15W per channel output and the price is quoted as
£184-61.

Top of the range of music centres is the new
RH832 priced at £781-25. The spec. includes: 4-chan-
nel pre-amplifier with built-in SQ decoder and con-
nection for CD4 demodulator; 2-speed electronically
controlled record playing deck with GP422 magneto-
dynamic cartridge; am./f.m. tuner equipped for
stereo f.m. and 4-channel (SQ) transmissions.

Pye Lid

Pye’s Sound Project ZU440 record player/f.m. radio/
cassette recorder was on show. It features ‘disc
jockey’ mixing. The cassette unit has DNL (Dynamic
Noise Limiter) and the amplifier delivers 15W per
channel. The tuner has decoder fitted. Price, in-
cluding two 2-unit speakers and mono microphone,
£364-88.

ZU540 combines f.m. tuner with stereo beacon and
four station push buttons; transcription type 2-speed
record deck; cassette recorder with Dolby system and
Cr0,/Fe;0, automatic sensing. The amplifier is rated
at 2X20W. The speaker assemblies use a bass/mid

- range unit with a line tweeter. Price is £475-48.

Sound Project ZU540 from Pye|Ekco.
Practical Wireless, November 1975
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SUPERSOUND i3 HI-Fl MONO
AMPLIFIER

A superb solid state audio ampli-
fler. Brand new components
throughout. 5 silicon tran-
sjstors plus 2 power output
transistors in push-pull.
Fuil wave rectification.

Qutput approx. 13
watts r.m.s. into s
ohms. Frequeuey re-

sponse 12Hz 30KHz +

3db. Fully integrated

pre-amplifier stage with

separate Volume. Bass boost

and Treble cut controls. Suitable

tur 8-15 ohm speakers. Input for

ceramic or crystal cartridge. Bensitivity

apprax, 40mV for ful) output. S8upplied ready built and

teated, with knobs, escutcheen panel, input and output

plugs. Overall size 3 high x 67 wide x 74" deep. AU
200/250V. PRICE £15-00. P. & P. 65p.

DE LUXE STEREO AMPLIFIER

A.C. malnw
200-240  v.
" 8ing
heavy duty
fully isola-
ted  mains
transform -
er with full
wave recti-
flcation
giving ade-
uate
snvothing with negligible hum.

Valve line upi- 2 . BCL86 Triode Pentodes. 1 x EZ80
as rectiier. Two dual potentlometers are provided for
bass and trehie control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by eans of a sepa-
rate ‘Balance’ control fitted at the rear of the chassia.
Input sensitivity ia approximately 300m/jv for full peak
output of 4 watta per channel (8 watts mono), into 3 ohm
speakers. Full negative feedback In a caretully calculated
rircuit, allows high volume levels to be used with negligible
distortion. Supplled complete with knobs, chassis size
11”w x 47d. Overall height including valves 5”. Ready
built & tested to a high standard. £12-50. P.&P. 85p.

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four awitched fully smuothed D.C. outputs giving
8v. and 7jv. and 9v. and 12v. at 1 amp on Ioad.
Fitted Insulated output terminals and pllot lamp indicator.
Hammer finish metal case overall size 6” x 3}” x 2}”.
Ready built and

tented. PRICE £6-35 p.ap. 55p.
VYNAIR & REXINE SPEAKERS & CABIRET FABRICS
app. 54 in. wide. Our price £1-30 yd.length. P. & ¥. 30p
per yd. (min. 1 yd.). 8.4.E. for saniples.

HARVERSON'S BUPER MONO AMPLIFIER
A super quality gram amplifier using a double wound tully
{solated malns tranaformer, rectifier and ECLAZ triode
pentode valve as sudio amplifier and power output
stage. Impedance 3 chmas. Qutput approx. 3-5 watta,
volume and tone coutrols. Chassis size only 7in. wide
x 3tn. deep x 6in. high overall. AC malns 200/240v.
Bupplled absolutely Brand New completely wired and
tested with good quality output tranaformer. £5 _00

P. & P. 80p BARGAIN PRICE
FEW ONLY!

High grade mains transformer with grain orientated
lamination. Primary 200/240 Secoudary 18-5 volts at
0-6 amps and 46 volts at 0-3 amps. Bize 2”7 1x 24" w X
2” d overall. £1-40 plus 35p P. & P.

BRAND NEW MULTI-RATIO MAINE TRANSFOR-
MERS, Glving 13 alternatives. Primary: 0-210-240v.
Becondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3in. long x 3tin. wide x 3in. deep.
Price 2276 P. & P. 85p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. £1-35. P. & P. 30p.
Pri. 200/240v. 8ec. 12-0-12 at 1 amp. £1-80. P. & P. 30p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. £2-20. P. & P. 40p.

8 VOLT RELAY
100 m/A single pole normally closed. 2far 60p+ 16p P.& P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Gultar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz— 26KHz. Gain 26dB. 80iid encap-
sulation aize 137 x 11” x §”. Brand new complete
with instructione. Price 1-86p. . & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructars. Including
many 1000°s of Britlsh, U.8.A. European and Japanese
transistore. ONLY 40p. Post 7p.

HARYERSONIC MAINS OPERATED SOLID
STATE STEREQ FM TUNER

Enioy fabulous stereo radio at this
fabulous fow introductory price!

Designed and styled to match our 10 + 10 amplificr but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noise [F stages. Automatic frequency control to
“lock-on" station and prevent drift. 1C stereo decoder
for maximuni stereo separation. L.E.D. for stereo beacon
indicator. Nominal output of tuner 100mV. Approximate
wize 123" wide x 87 deep by 2}” high. Supplied ready
built, fully tested and fully guaranteed (not asvailahle in
kit form).

Price £27-50 Post and Packing £1°00.

STEREO-DECODER

8IZE 7 x 8” x }” ready built. Pre-
aligned and tested. 8ens. 20-560 m‘
for 9-16V neg. earth operation. Cau
be fitted toalinost any FM VHF radio
or tuner, Btereo beacon light can he
fitted if required. Full detaila and
instructiona (inclusive of hinta and
tips) supplied. £8-25 plus 16p. P. & P.
Btereo beacon light i required 45p
extra.

SPECIAL BARGAIN OFFER!

Limited number of BSR C129/123 Auto Changer De
Luxe with lightweight tuhular srm and stereo cartridge.
Brand new. ONLY £11-00 +p. & p. 60p,

LATEST i Seusltivity Uni-directional slim-line conden-
ser microphone as used by many professionals. Very low
acoustic feedback. Available bl impedance or low im-
pedance. State which required. £18-25 plus 25p P. & P

LATEST ACOS GPS1/18C mono compatible cartridge with
tjo atylus for LP/EP/78. Umversal mounting bracket.
£1-75, P. & P. 15p.

CERAMIC STEREO CARTRIDGE. Univereal Mounting
brackets and turnover stylus. 70mV per channel ontput.
ONLY 2208 + 15p P. and P.

SONOTONE $TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Btereo LP and Bapphire 78.

ONLY 2262 P. & P. 10p. Aiso available fitted with twin
Diamond T/O stvius for Stereo LP. £8-18, P. & P. 15p.
LATEST CRYSTAL T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Sterec/78. £1-98 P. & P. 16p.
LATEST T/O MORO COMPATIBLE CARTRIDGE for
playing EP/LP{78 mono or stereo records on mono
equipment. Only £1-75, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MEK. II
A top quality record piayer amplifier employlng heavy
duty double wound mains tranaformer, ECC83, EL84,
and rectifier. S8eparate Bass, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker. 8ize 7in. wide x 3in. deep x 6in, hlgh. Ready
bullt and tested. PRICE £8-50, P. & P. 76p.

ALS8O AVAILABLE mounted on board with ontput
traneformer and speaker. PRICE £7-75, P. & P. 75p.

HI-FI LOUDSPEAKER SYSTEM MK ||

Beautifuliy made, gimulated teak finish enclosure
with atttactive slatted front. 8ize 163" high < 10}
wide x 9” deep (approx.). Fitted with E.M.IL
Ceramic Magnet 13”7 x B” hass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, & Obm or 16 Ohm impedance (state which).

OUR PRICE £11-25 each Carr. £1°25.
Cabinet Available Separately £8-25, Carr. £1°10.
Also available in 8 ohms with EMI 137 x 8” bass
speaker with parasitic tweeter £10-00, Carr. £1-25.

LOUDSPEAKER BARGAINS
5in. 3 ohin £1-45, P. & P. 15p. 7 X 4in. 3ohm 21-69, P. & P.
25p. 10 x 6In. 3 or 16 ohm 28 50, P. & P. 36p. E.M.L.
8 x B5in. 3 chm with high lux magnet £2 08, P. & P. 25p
E.M.I. 13} x 8in. with nigh flux ceramic magnet with
paranitic tweeter 3, 8 or 15 ohm £4 12, P. & P. 35p.
E.M.I. 13 x 8in. 3, 8 or 15 ohm with inbuilt tweeter
and crossover network £5-60, P. & P. 36p.
E.M.I. tweeter. Approx. 3}§”. Available 3 or 8 or 16 ohms,
£2:00 + 25p, P. & P.
BRAND NEW. Bakers Loudspeakers at substantial dis-
counts. 12in. 156w. H/D Speakers. 3, 8 or 15 ohins. State
which. Current production by well-known British maker.
Now with Hiflux ceramic ferrobar magnet assembly £8-50.
Gultar models: 30w £8-85. 35w, £10-50, P.&P. 75p.

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Awmplifler Kit. Uses 14
transistors including 8:licon Transistors in the first five
stages on each channel resulting in even lower noise,
level with tmproved sensitivity. Integrated pre-amp with
Bass, Treble and two Voiume Controls. Suitable for use
with Ceraminic or CUrystal cartridges. Very simple to
modity to suit magnetic cartriige —instructions included.
Qutput stage for auy speakers from 8 to 15 ohms. Compact
design, all parts supplied including drilled metalwork
high quality ready drilled printed circuit hoard with
component identification clearly marked, smart brushed
anodised aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Himple step
by step instructions enable any constructor to build an
amplifier to be proud of. Brief specification; Power
output: 14 watts ruan.s. per channel into 5 ohms. Fre-
quency reeponse -+ 31B 12-30,000 Hz Bensitivity:
better than 80mV into 1M(). Full power bandwidth:
4+ 3dB 12-15,000 Hz. Bass boost approx. to +12dB.
Trebie cut approx. to —16dB. Negative feedback 1848
over main amp. Power requirements 35v. at 1-0 amp.
Overall Size 127w, x 8”d, x 2}”h.

Fully detailed 7 page construction manual and parts
list free with kit or senst 25p plus large B.A.E.

AMPLIFIER KIT oo ao 21500 P. & P.50p
(Magnetic input components 33p extra)
POWER PACK KIT .. £5:38 P. & P. 55p
CABINET ao a 2535 P. & P. 56p
(Post Free if all units purchased at same time)
Full after sales service
Also available ready built and tested £32-50. Post Free.
Note: The above amplifier {s suiladle for feeding hwo mono
snurces into inpuls (e.g. mike, radio, twin record decks, efc.
and will then provide mixing and fading faeilities for med-
Tunt pawered Hi-Fi Discotheque use, etc.

3-VALVE AUDIO

AMPLIFIER EA34 MK II
)esigned for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
chassis, size 7§"w. x 4”d. %
41”h. Incorporates ECCS3,
K1.84, EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
tornier matched for 3 obm
speaker. Qeparate Lolurme control and now with improved
wide range tone controla giving bass and treble lift and
cut. Negative feedhack line. Output 4} watts. Front
panel can be detached aud leads extended for remote
mounting uf controla. Complete with knotn, valves, etc.,
wired and tested for only £7-76. P. & P. 70p.

HSL “FOUR” AMPLIFIER KIT. 8imilar in appesrance
to HA34 above but employs entlrely different and
advanced circuitry. Complete set of parts, etc £6-80
P. & P.70p.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylinhly finished
monsural amplifler
with an ovtput of
14 watts from 2
E1.84s in push-puli.
Buper reproduction
of both music and
speech, with negll-
gible humn, Separate
inputa for mike and
gram aliow recorda
and announcements
to follow each other.
Fully shrouded sectivn wound output traustformer to
match 3-15 () apeaker and 2 independent volunie controls,
and separate bass and treble controls are provided
giving good 1ift and cut. Vaive line-up 2 FL84s, ECC83,
EF86 and EZB80 rectifier. Bimple instruction booklet
95p + BAE (Free with parts)’ All parts sold separately.
ONLY 212-00 P. & P. £1'00. Also available ready built
and tested £16 50 P. & P. £1°00.

8 Reterence Encyclnpadias for El i and
Designers, covering between them transistor character-
iatlcs, djode and translstor equivaients. Many thousands
of un to date European typens liated.

Diode Eqnivalents, £1-00; Transistor Equivalents, $1-20;
Transistor Characteristics, £1-40; POST FREE All three
together, £3-20

NEW ISSUE
Thyristor, Triac. Diac ete. encvclopedias £1-70, Post Free
8 pole 3 way 2 bank low loss Yaxley tvpe switches 11”7
sections. Standard spindle. 2 switches 75p + 15p P. & P.

«pOLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Bize 1117 x 148" x 14” deep. Weight 190z, Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
wallg, doors, under tables, ete., and used with or without
baffle. Bend 8.A.E. for fuil detaiia. Oniy £7 88 each.

P. & P. 60p.

NOW ALSO AVAILABLE: 87, 10 watts, r.m.s. 20 watt
peak 40Hz-20,000Hz. Overall depth 17, Tdeal for Hi-Fi
or for use in cars. £5-18 + 40p ¥.and P.

Hi-FI STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in fack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £4 05, P. & P. 25p.

| Prices include VAT at Current Rate I

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

All prices and specifications correct

st time of press and subjeci to
alteration without notice.

A f
SEND STAMPED

HARVERSON SURPLUS CO. LTD.

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

ew minutes from South Wimbledon Tube Station.

ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY 70 U.K. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA,

Practical Wireless, November 1975
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Model 1570 is a unit audio console in a teak cabinet
having record storage facilities. The amplifier is rated
at 15W per channel. The tuner is a.m./stereo f.m. and
the record deck is a single play unit. Twin 2-unit
speaker assemblies are included in the quoted price
of £237-58.

Model SX0940 is priced at £199 with a tuner in-
cluding s.w. band, cassette deck and GCO014 single
play record deck. The amplifier rating is 2X 5W.

Priced at £230-91, which includes speakers and
metal stand, is the model 5024 comprising 3-band
radio/cassette recorder and 3-speed stereo record
player.

Pyser Lid

On show was the new Marantz 1040 integrated stereo
amplifier. Rated at 20W per channel, it features pro-
fessional type graphic tone controls and main/remote
speaker switching with ambience and loudness com-
pensation. Price: £132 plus VAT. Also shown was the
new 1070 amplifier and the model 2325, 2X125W
stereo receiver with Dolby.

Marantz 1040 stereo amplifier.

Rank Radio International

On view for the first time was the SP range of
Wharfedale loudspeakers. Two models make up the
range, the Dovedale SP and Airedale SP. Both are
floor standing reflex enclosures.

The Dovedale SP is a 60 litre enclosure handling 60
watts DIN whilst the larger Airedale contains 100
litres and accepts 100 watts DIN. The Dovedale has
two in-phase bass drivers, one mid-range and one
high frequency unit. The Airedale has a bass driver,
two mid-range units covering between them the range
of frequencies between 300Hz and 5kHz and a. high
frequency unit.

The Airedale SP has a bass cut-off frequency of
27Hz (—3dB) which represents the lower limit of
human audibility. The Dovedale SP is little higher
with a bass cut-off of 35Hz (—3dB). Both respond to
beyond the limits of audibility at high frequencies.

The Dovedale SP and Airedale SP are available in
Teak with removeable speaker grilles at the respec-
tive recommended retail prices per pair of £182-71
and £274-10 including VAT.

Skantic (UK) Lid
Skantic introduced their new model 17532 17TW per
channel stereo hi-fi music centre. This unit includes
an f.m. stereo radio and there are push buttons for
selection of five pre-set stations.

The Skantic turntable has a 16 pole synchronous
motor, an anti-skating device and easily adjustable
stylus pressure. The arm includes a Pickering V15
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Rank Radio International’s latest models.

AT2 magnetic cartridge. The cassette recorder is
completely designed and manufactured by Skantic’s
own engineers. The tape deck also has a built-in DNL
noise reduction system, an autostop and chrome
dioxide switching system. A VU meter for recording
and playback levels and a digital counter are also
included.

The 17532 exceeds European standard DIN 45-500
and is ready for ambiophonic stereo. The unit is
available in Rosewood, teak or walnut high grade
veneer as well as white or black lacquer.

Skantic’s newly designed speakers, which are in-
cluded with the 17532, each have a power handling
capacity of 30 watts. Each speaker has two units a
20cms unit for bass and middle range and a 2-5cms
dome-tweeter.

Features of the unit include loudness compensation
filter selector; switchable sockets for headphones and
inputs for two microphones.

Price including speakers: Rosewood-—£308-78+
VAT; Teak—£288-75+ VAT; Walnut W/B—£302-33
+VAT.

The 17532 music centre from Skantic.
Practical Wireless, November 1975
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RETURN OF POST MAH-ORDER SERVICE

£6:95 =

DISCO DECK
SINGLE RECORD PLAYER

Fitted with aunto stop complete with cartridge. Base-
plate. Bize 1lin x 8}in. Turntable. 8ize 7in, diameter,
A/C mains, 200/250V motor has 8 separate winding 14
volt to power & small amplifier. Three speeds. Plays all
records,

COMPLETE STEREO HI-FI

Two full size loudspeakers 183 x 10 x 38%in. Player
uait clips to loudspeakers making it extremely compact,
Overall size only 133 x 10 x 8}in. 8 watts per channel, plays
all records 83
rpm, 45 rpm.
Separate  vol-
ume & tone
controls.

AC mains,
Aftractive Bargain Price
Teak finish £25
Weight 181bs. 85p carriage
SPECIAL .OFFER
SMITH'S CLOCKWORK 15 AMP
TIME 8WITCH 0-60 MINUTES
Bingle pole two-way,
Buriace mounnting with fixing
screws. Will replace existing wall
switch to give light tor return home,
garage, antomatic anti=burgular unu, ate, Variable knob.
Turn on or oft at full or intermediate ssitings, Makers
last list price £4-50, Brand new and fully guaranteed.
Fully insulated. OUR PRICE 22-50 Post 25p

WEYRAD PS0—TRANSISTOR COILS
RASW Ferrite Aerial. .85p Printed Circuit, PCAl..85p
LF, PboIBCC 470 ko/s 40» 7.B. Tuning Gang ..£1:80
ardj1E $E30/8C0 OPTL...ovnaennnnns .85p
Spate Corel o 'sgg Driver Traus. LFDT4..85p

PSO/IAC
X fin. 20p 8 x iin. 10p

Ferrite Boé 8 x fin. 20p 6

VOLUME CONTROLS

5 K. ohms to 2 Meg. LOG or
LIN. L/8 26p. D.P. 40p.
S8TEREO L/8 65p. D.P. 76p.
Edge 5K.8.P, Transistor 35p

80 onn Coax 5p. yd.
BRITISE AERIALITE
AERAXIAL-AIR SPACED
40 yd, £2; 60 yd. 28,
FRINGE LOW LOSS
Ideal 825 & colour

8in or 10 x 6in ELAC
HI-FI SPEAKER

Dual cone plasticised roll
surround. Large ceramic
magnet. 50-16,000 c/s.
Bass resonance 55 c/fs.

8 ohm 10 w‘tt.£ Each
4.3 5 Post 40p

10 inch 12 watt Twin Cone, 8 ohm £5-20

E.M.l. 135 X 8in.
SPEAKER SALE!

With twester and £ 5_ 2 5 ;

orossover. 10 wait.
Post 46p

10p ya.

State 8 or 8 or 15 ohm.
(As illustrated)

With flared tweeter cone and ceramic

magnet. 10 watt,
Bass res. 45-60 c/s. £3'45
¥lux 10,000 ganss.

Btate 8 or B or 15 ohm. Post 45p
BOOKSHELF CABINET

8ime 16 x 10 x 7in. teak finish

EM.J 18 x 8in. BASS WOOFER. 20 WATTS
RUBBER CONE SURROUND. £6-50 Post 40p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2jin, lldu
68 x 4in. 55p 8 x 8in, 68p; 10 x.7in, 76p; 12 x 8in, £1-00
}: );ooin £1-20;18 x 6in.£1-26;12 x 8in. 65p; 16 x 10in.
ALUMINIUM PANELS 18s.w.g. 6 x 4in, 15p;8 x 6in, 25p;
14 x 8in.25p; 10 x 7in.30p; 12 x 8in. 80p; 12 x Bin. 40p;
18 x 6in,45p; 14 x 8in. 50p; 12 x 1Rin, 55p; 16 x 10in. 75p

SPECIAL OFFER

100 ohm £0W Rheostat 2}in, dlam, Ceramio Former, screw
terminals, }in, diam. spindle. 85p, post 25p.

£6.95%

RADIO GOMPONENT SPEGIALISTS

Minimum post 30p.

Practical Wireless, November 1975

tllustrated Radio Books & Components Lists 10p.

ANOTHER RCS BARGAIN!

ELAC # x Bbin. HI-FI SPEAKER., TYPE 59RM. THIS
FAMOTUS AND WIDELY USED UNIT NOW AVAILABLE
AT BARGAIN PRICE £3 45
10 WATT, 8 OHM. CERAMIC MAGNET. .

4MFD 800V DC PAPER CAPACITOR
Block Capacitor, Ideal as Filter Unit in 100 watt Londspeaker
Systems, 85p each, post 30. Also 2MFD 800v 80p.

GOODMANS CONE TWEETER

18,000 cps. 25 watts. 8 obm, Price £3-75

8 inch Rubber swrround wooter. £5-75

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Taps, P.U,, Guitar, etc. Can be used with
Battery 8-12v, or H.T. line 200-300V. d.c. operation. Bize
13”7 x 13” x §”, Response £5 ofs, to 26 Kc/a, 28 dB gain.
For nse with valve or transistor equipment. £| 45 Post
Full inttroctiona supplied. Details 8.A.E, . 30p
TEAEWOOD LOUDSPEAKER GRILLS. Will easily it to
bafle board. Size 184 x 104in—75p. 10§ x 7jitn—48p.

NEW MODEL “BAKER LOUDSPEAKER’ 12in.50 wall
GROUP 50/12 8 or 15 ohm high power lnll £ l 4 so
range. Professionsal quality. Post

BAKER MA JOR 12" £11-50

Post 60p
80-14,500 c/s, 12in. double
cons, woofer and tweeter cone
together with a BAKER
ceramic

14,000 gaoss and
of 145,000 Maxwells,
resonance 40 ofs Rated 20
watts, NOTE: 8 or 8 or
15 ohms must be siated

Module kit, 80-17,000 o/s
with tweeter, crossover, baflle

and lnl;ructionl. £14.50

Post 50

4
E\ {
R Please siate 8 or 8 or 15 ohms,

BAKER “BIG-SOUND" SPEAKERS
‘Group 25' ‘Group 35' ’G'roup 50’
18tuch £8.95 |18 tuch £ 10.50 |16~ £]9.80

25 watt
8 or 8 or 16 ohm |8 or 15 ohm

RCS 100 watt Valve AMPLIFIER CHASSIS

4 input master volume, treble and bass controls, This
professional quality amplifier chassis is ideal for P.A.
disco or groups where high power quality sound is
required. £85. Carr, £2-50.

RCS “MINOR” 10 watt AMPLIFIER KIT
This xit is suitable for record players, guitara, tape
playbauck, electronic instraments or small P.A. systems.
Two versions available: Mono, £12:50; Stereo, £20,
Post 45p. Specification 10W per channel; input 100mV;
size 8% x 3 x 2in. approx. S.A.E, detaila, Full in-
structions supplied.

MAINS TRANSFORMERS,,, F332% Large 750

£50-0-250 80 m A, 8-3V 2amp
£50-0-260 80 mA. 6-3V 8-5A 6:3V 1A or 5V 2A
860-0-850 80 mA 8-3V 3-5A, 6-3V 1A or 5V 2A
800-0-300V 120mA, 63V 4A C. T.; 63V 2A .. 7-00
MIDGET 220V 46mA, 6-8V 2A . 8178
HEATER TRANS, 68V } amp 05» 3 lmp #-20
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs
at2 cmp, 8, 4,6, 6,8, D 10 12, 15, 18 24 and 30V £4-80
1 amp, 8, 8, 10, 12. 18, 0 24 8, 40, 48, 80 #4-80
£ amp, 8, 8, 10, 18, 18 18. 20, 24, 80 86 40, 48, 80 47-00
3amp. 8, 8, 10,1 16,18 £0, 24, 80, 86, 40, IB 00 £8-20
Blmp.ﬂ 8, 10,12, 14, 18, 20, 24, 80, 86, ‘40, l! ‘80 £11.25
8-0-6V 500mA 90p, $0V 1A’ 8185
9V 1 amp 95p 18V 300mA 75p 12V 500mA 88p 12V 750mA
bp, l0 30, 40V 2 lmp £3. 20V 8 amp £2, 40V, 2A 22-75.
£22.0.22V 4A D.C 18V } amp. 85p. 16V 2 amp £1-85,
AUTO TBANSPORHERS 116V to 230V or 280V to 118V
150W £5: 250W £6: 400W £7: 500W £8.
FULL WAVE BRIDGE CHARGEB RECTIFIERS;
6 or 12V outputs. 1} amp 40p; £ amp $5p; 4 amp SBp.

MAINS [SOLATING TRANSFORMER

Primary 0-110-240V, BSecondary 0-240V, BA, 7R0W,
Insulated terminals. Varaish impregnated. Fully enclosed

in stael cage with fixing teet. OUR £ | 3_5 Carr.

Famous make. (Valne 818) PRICE e6p

Can he used as 800W anto transiormers 240-110V.

IDEAL FOR COLOUR T.V, OR GARDEN TOOLS.
NEW ELECTROLYTIC CONDENSERS
£/850V .. 14p | 100/26V . 10p | 50+ 50/800V 50p
4/86017 1lp 880/25V .. 14p| 350+ 50/825 85p
8/850V .. 28p | 500/26V .. R0p| 824 88/350V .. 40p
IOIBBDV £5p | 1004-100/876V Obp 82 82/450V . 80p
82/380V  85p |150-+ 200/276V 70p 82+82+82/860V P
88/500V 50p |8+8/360V .. BSp| 384824 82/450V 85p
26/26V .. 10p |84-18/360V 285p | 900/850V .. 9bp
50/50V .. 10p '164-18/360V  40p' 4700/63V .. 8bp

2000+ 2000/25V  85p
LOW VOLTAGE ELECTBOLYTICI
2, 4, 5, 8, 16, 25, 80, 50, 100, 200mF, 18V. 10p.

OOm! 12v, lbp, 26V. 20p; BOV.
1000m!‘ 12V. !OD. 25V. 85p; 50V, 47p; 100V. 70p.

50V. 6bp.

5000mF, 8V, 25p; 12V. 42p; 25V. 78p; 35V. 86p; 5OV, o6p.
2000 + 2000/26V. 75p.
MICRO BWITCH. Bingle Pole Change Over. 20p.
MICRO SWITCH. Sub Min 25p.
OERAMIC 1pF to 0-01mPF, 5p. Bilver Mica 2 to 5000pF, 5p.
PAPER 850V-0-1 7p, 0-6 18p; lmF 15p; 2mF 150V 1&p,
500v-0- 001 to 0 05 4p; 0-1 10p; 0-25 13p; 0-47 25p.

'WIK GANG, “0-0"" 208pF + 176pF, 21.20; 600pl" standard
78p; 865+ 865 wlﬂl 264 25pF Blow motion drive 50p,
TWIN GANG, 120pF 50p. 385pF 50p.
SHORT WAVE, SINGLE, 10pF 80p; 25pF 55p; bOpF 65p.
NEON PANEL INDICATORS. 260V AC/DC Amber 25p.
RESISTORS. i1W, i W, 1W, 20% Bp; 8W, 8p. 102 to 10M .
HIGH STABILITY. } w. 2% 10 ohms to 6 mu ho 12p.
Ditte 5% Preferred values 10 ohms to 10 m
WIRE-WOUND RESISTORS. 5 watt, 10 'l" 16 “watt
10 ohms to 100K 10p ea
TAFE OSCILLATOR COIL. Valve Type 85p.

www.americanradiohistorv.com

8 or 8 or 15 ohm

TEAK VENEERED HI-FI 8PEAKER CABINETS

For 12in. or 10in, dia, speaker 20 x 18 x 12" £12-00 Post 95p

l?or 18 x 8in, or 81n lpnker 18x10x 7"
r 8 5in. 12x 8x6- #4-60

LOUDBPEAKER CABINET WADDING 18in. wide, 20p 1

GOODMANS 64in. HI-FI SPEAKER
8 ohm, 10 watt, Large ceramic magnet,
Bpecial cone surround.

Frequency response 30-15,000 £4 60

o/n, Ideal P.A, Colnmnl 0
Hi-Fl Enclosure Systems, etc,

Bultable cablnet 12 x 8 x 8
Buftable Tweeter £2- 00

ELAC CONE TWEETER
The moving coil diaphragm llve s good
radiation pattern to the higher t
and & smooth extension ol total response
from 1,000 c/s to 18,000 ofs. Bize Gl
8 x 2in. deep. Rating 10 watt, 8 ohm
Hultable 2_20 Post 30p
Crossover £1-60

BPEAKER COVERING MATERIALS. Bamples Large 8.A.8
Horn Tweeters 8-18ke/s, 10W 8 ohm or 15 ohm £3-50

0

. 81-25; O}in, 81-80.

8 x Gin, £1-60 8in, £1.76; 10 x 6in. #2-40: 10in, 88-95.

BPECIAL OFFER: 80 Siin.; 8iin,
x

15 ohm, 8}in. dia.; 8 x 4in.; 7 x 4in.; 5 x 8in,
8 ohm, 2}in.; 2iio.; 3§ln.. Bin. dia. (8x 4in. 8 ohm 4
RICHARD ALLAR WIN CONE LOUDSPEAKE.
8 fn. diameter 4 watt 42 50. 10in. diameter 6 watt #3-08;
12 in. dlameter. 8 watt £8-50.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Mike trans. mu metal 100:1 £1-25,

MAJOR 100 WATT
ALL PURPOSE
GROUP OR DISCO
AMPLIFIER

All purposs teansistorised. Ideal for
Groups, Disco snd P.A, 4 inputs
speech and music, 4 way mixing,
Oatput 8/15 ohm. a.c. llllnl
Separate ireble and bass col

24:00,

£59:

MAJOR 50 WATT 4 XNPUTS E-WAY MIXING.

IDEAL FOR DISCO OR PA. £40-85, Post £1

3-WAY CROSSOVER 850 CPS and 8000 CP8 £2_20
with leads ready assembled

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add mausical highlights and sonnd effects to recordings,

Will mix Microphone, records, taps and tnner £s 2
with separate controls into single output. 9 volt.
TWO CEANNEL STEREO VERSION £6.85

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4 so
Push-Pull Ready built, with volume, trebls N
and bass controls 18v. MAINS POWER PACK 23.45.

COAXIAL PLUG 10p. PANEL S50CKETS 10p. LINE 18y

COAXIAL QUTLET BOXES, surtsce, 85p.

BALANCED TWIN FEEDER 8060 ohml 7p ylld JAOK
28

SOCKET 8td. 1 b
Chrome Lead Socket 45p. Phono Plul Bp. Phono sochl 8p.
JACK PLUGS 8td. Chrome 20p; 3-Smm Chrome 12p. DI
BOCKETS Chassis 8-pin 10p; 5-pin 10p. DIN 80CKETS Lead
8-pin 18p; S-pin 25p. DIN PLUGS B-pin 18p; §-pin 25p.
VALVE HOLDERS. 5p; CERAMIC 10p; OANS Sp.

RCS SOUND TO LIGHT KIT
3 cbannel 1000 watts per channel. As featured in revent
issune. £12-50 post 30p.

E.M.I. GRAM MOTOR £1.28
120v, or 240v. A.C. 2.400 rpm 2-pole
70mA. Bize 2] x 2} x Post 80p,

337 WHITEHORSE ROAD, CROYDON
Open 9~=6 Wed. §um
Cash price includes VAT

| Sat. 95 (Closed for lunch |.15~2.30)
Rzil Sethurst. Tal. 01-684 1643
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ENGINEERS

YOURSELF FOR A

This 76 page
REE b00/<
shows how!

BETTER JOB -~ MORE PAY!

Do you want promotion, a better
job, higher pay? “New oppor-
shows you how to get

tunities’”

them through a low-cost,
Study Course. There are no books
to buy and you can pay as you

fearn.

Home

ever did.

This _easy to follow GUIDE TO
SUCCESS should be read by every
ambitious engineer. Send for thls
helpful 76-page free book NOW
No obligation, nobody will call on
you. It could be the best thing you

CHOOSE A BRAND NEW FUTURE HERE

}@ EEN BB CUT OUT THIS COUPON Il B N
Tick or state subject of interest.

Post to address below.

—over 10,000 Group Passes!

NAME (Block Capitals)

Other subjects of interest.

Aldermaston College

Dept. TPWi 1, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y 5ET. Tel. 628 2721.

ADDRESS . iunirniici et a e b

l ELECTRICAL & Radio, Servicing & Painting &
ELECTRONICS Repairs [0 Decorating [l
I Practical Radio & Radio Amateur’s l
oS o e MECHANICAL
I Electronic A.M.S.E. (Mech)[]
Engineering AUTO & AERO General Mech.
l Certificate [[J Motor Mechanics [J Eng. ) l
General Elect. Eng C. & G, Motor V. Inst. Engineers &
I Certificate [] Mechanics Technicians |
General Auto Maintenance
l Crsilavons [ Eneineering Engineering )
AMIM.L O weldi I
elding O
El‘:’;}‘k Install. & 0O Air Registration
I Board Certs. O l
C. & G. Elect. M.A.A./1.M.1. Dip. MANAGEMENT &
Technicians [ ! " PRODUCTION
l Computer l
RADIO & %(z)};}qs[;rllfuc. Programming G
TELECOM- Inst, of Cost &
MUNICATIONS Heating, Ventilating Managements
I Colour TV & Air Conditioni% Accts, O I
Servicing O Architectural
C. & G. Telecoms. Draughtsmanship _~ DRAUGHTS-
Technician’s Cert.[] & Design O MANSHIP &
L.1.O.B. 0 DESIGN
I C. & G. Radio, C. i e General I
i arpentr; .
L\icgl' El:r?romcs Join%ry 2 0 Draughtsmanship [,
Plumbing AM.LE.D. C I
Radio & TV
l Engineering Technology o Electrical .
I Course General Building [] Draughtsmanship (] I
“-wh
| PO N G.C.E. i
I No —58 ‘0’ & ‘A’ Level Subjects l

Accredited by C.A.C.C. Member of A.B.C.C.

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

AIRCRAFT H.F. Rx type R4187 and Control Box
these are a crystal controlled Rx intended for remote
contro!l and will provide up to 24 channels in the
range 28 to 18Mc/s the Rx is a dual conversion type
with 2 RF stages, |.F. Filters, BFO, N.L. O/P stage
etc. uses 16 type B7g valves Normal power |/P 24 and
19v DC (or 200v HT and 19v) crystals required Hcb6/u
type not supplied. Supplied complete with control
box and manual. £16.20. AERIAL SYSTEM single
dipole type for use on 100/150Mc/s band complete
with 36ft of UR67 H.D. 50 ohm coax new in crate
£5-40. DISH AERIALS 18” dia 4” deep at centre
plain Ali finish new £3-70. PYE VANGUARD R.T.
units set up for 70/85Mc/s range for use on 12v DC,
RF O/P 20 watts, double conversion Rx with transis
I.F. & O/P stage, Rx IFs 10-7 & 455Kc supplied less
Tx & Rx crystals (2nd LO. crystal supplied) with
circs and crystal data, less accs. £10:60. FREQ
METER Marconi type TF1026/4 range 2 to 4KMc/s
absorption type with meter ind, in case £14. PYE
RANGER R.T. sub units Rx unit with 11 valves dual
conversion 10-7 & 2Mc/s L.Fs needs 12v & 200v HT
O/P for 3 ohm spk. for use in 70/80Mc/s range less Rx
crystal (2nd Osc crystal supplied) £3-75. Modulator
& H.T. Invertor section with all transis & heatsink
about 15 watt mod, 200 or 400v HT at 150 Ma 12v |/P.
both sub units supplied with circs. £4:75. CON-
TAMINATION METERS range -1 to 10 Mill/R
per Hr meter indication with probe head and GM
tube in carrying case with mains P.U. and manual
new tested £8-50. ROLLER COASTER coll 5 x 1}
dia 36 turns, silver plated fittings carbon brush £3-40.
CRYSTAL CALIBRATORS for use on 240v gives
O/Ps at 100Kc, 1 & 10 Mc/s from 3 separate crystals
with harmonics up to 50th of fund fuller description
on request £19. CRYSTALS FT243 type in range 5
to 8Mc/s supplied as they come 5 different for £1.30.
T.V. FILTER UNITS made to fit in Ae lead fully
screened Ali box 44 x 1% x 1} fitted standard coax
plug & sk new 4 for £1:25. HEAD & MIKE SETS for
use with 19 set MC type low res with lead & plug
new £2-60. CRYSTAL OVENS with heater contains
12 type Hc6ju crystal holders these can be removed
95p. COAX LEADS 25ft fitted N type plugs on 50 ohm
H.D. cable new £2-70. METER UNIT dual scale as
270° 1 Ma & 100-0-100Ua meter in same case size 3}"
Sq ex aircraft £4. HEADPHONE MATCHING
TRANS & LEAD as high to low res trans with 5ft
lead and standard jack plug new £1. METER UNIT
X POINTER for use with R1155 Rx as dual 115 Ua
meters in same case £2. R1155B Rx units few of these
well known Rx covers Long & Med wave plus 2 S.W.
3to 18 Mc/s fitted N type drive, tuning Ind etc complete
with DF section, reqs ext supply of 220v 60Ma H.T. &
6-3v 4a heaters, O/P for phones supplied tested with
manual (fuller spec on request) £30.

List of Circs and Manuals available on request.

Above prices include carrlpostage and VAT. S.A.E.
for list 13 or enquiry, Goods ex equipment unless
stated otherwise.

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD S8 5HL
Phone 444278 (0742)

Practical Wireless, November 1975
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ICs are notorious for poor frequency stability.

The most significant factor contributing to
frequency drift is variation of the supply voltage, and
it is this apparent ‘disadvantage’ that is exploited in
this circuit.

The FM Signal Generator (Wobbulator) is an
essential piece of apparatus for setting up the HF
circuits of FM receivers, and is extremely useful for
the fast, accurate alignment of AM IF strips. In the
conventional RF signal generator a continuous
carrier is generated at constant frequency. A second
signal at (usually) audio frequency is then applied
to this RF signal varying the RF output voltage
amplitude in direct relationship to the second,
modulating frequency. In the FM signal generator
the RF waveform is generated at constant amplitude
and the modulating tone is used to vary the fre-
quency of the RF signal.

The simple Wobbulator described here provides
signals at three selected centre frequencies with
provision for wide frequency deviation using
external modulating sources. Although the RF signal
is based on a square waveform rather than the
more conventional sine wave, the effect of this
difference is negligible in practice.

FREE running oscillators designed around TTL

Basic circuit

The basic circuit of the free running TTL multi-
vibrator is shown in block form in Fig. 1, and is
probably the simplest circuit available to the

Practical Wireless, November 1975

TRIPLE RANGE

WOBBUL

NER

amateur constructor! If Ct is omitted the oscillator
comprises three positive logic NAND gates in series.
In this configuration the mode of operation is quite
straightforward. If the input at gate 1 is ‘low’ the
output will be ‘high’. Gate 3 thus has a ‘low’ input
and a ‘high’ output and since the output of gate 3
drives the input of gate 1 a self-oscillating loop is
created.

The operating frequency of this oscillator is deter-

——
Gate 1 Gate 2 Gate 3

Fig. 1: Block diagram of a baslc TTL osciliator.

mined by the signal propagation delays through the
gates. For the SN7400 gate the propagation delay
for the ‘low” state is approximately 8-0ns and for the
high state 18ns. As the oscillator alternates between
two ‘low’ plus one ‘high’ state, and two ‘high’ and
one ‘low’ state the total delay alternates between
(8+18+8)ns and (184+8-+18)ns. The typical aver-

34+44

age delay is thus: r 39ns, giving typical

1

free-running frequency of ——— Hz or 25MHz.

CTUNNINg Irequency of z5%10—

As the two delays are not equal the output is not
a 1:1 mark/space ratio squarewave and in practice
stray capacitance and internal inbalances tend to
emphasise the delay difference to give a ratio nearer
2:1.

5-01

Operating

4-54
area

4-0
Volts
3-54

3-04

2:5

Fig. 2: Frequency plotted agalinst voltage for a TTL oscillator. As can
be seen, the relationship Is non-linear.

Frequency ———»
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Frequency variation

The oscillator frequency can be varied by altering
the propagation delay time, by modifying the rise
time of the transfer pulse. This is the function of Ct.
It is possible to use a series of capacitors across one,
two or all three of the gates to give a more stable
arrangement but in practical circuits this complica-
tion is rarely justified. The effect of Ct is surprisingly
linear and for the purpose of initial trials the oscil-
lator frequency can be expressed as: If Ct=22pF
then F=11MHz and if Ct=500pF, F=500kHaz.

These values as calculated should be treated with
some caution as tolerances can lead to quite signifi-
cant modifications to Ct to obtain a given frequency
of operation. The equation thus indicates an
approximation for Ct, the actual value has to be
found by experiment.

The oscillator frequency increases with increasing
supply voltage, Fig. 2, and as can be seen the fre-
quency/voltage relationship is non-linear. However,
if we consider a relatively small voltage change
(+0-5V) the linearity is sufficiently good to make
the control of frequency by means of varying the
supply voltage a worthwhile proposition.

The simplest arrangement for varying the supply
voltage is the series emitter follower shown in Fig. 3
in which the base of the transistor is biassed by
means of a potential divider and the collector taken
to a suitable positive supply. In this arrangement
the voltage appearing at the emitter is equal to
the base voltage less the base/emitter voltage drop
of the transistor (0-6V in the case of silicon). If a
variable voltage is now applied to the base of the
transistor the emitter voltage will rise and fall in

phase with the base voltage so that the emitter
‘follows’ the base voltage.

+Ve supply ( — Output
Rb
)
control input >
<
Rb1
ov FK114

Fig. 3: The theoretical series emitter foliower shown here, varies the
voltage, and thereby the frequency of the oscillator to which it is
connected.

Practical circuit

In the practical circuit Fig. 4, the timing capacitor
(Ct of Fig. 1) is switched by means of Slc to provide
three spot frequencies, the values shown giving spot
frequencies of 455kHz, 1-6MHz and 10-7MHz.

Variable resistors VR2-3-4 are incorporated to
set the precise operating frequency. These resistors
modify the current flows to the gate inputs and pro-
vide a small degree of frequency adjustment on each
range. It is important that these resistors should be
set to the highest possible value to minimise the gate
bias, as overbiassing can lead to erratic running and
poor stability. If it is found that the tuning resistor
has to be set to a value of less than 2k, then an
alternative timing capaictor should be sought.

The SN7400 is a quadruple NAND gate, and since

‘Flg. 4: Circult diagram.

of the complete TTL O
Wobbulator, The cutput . .,
may be taken from ‘-

_ either the rotor of VRS,  -:
or alternatively from . -
the silenuator nelwavk, .. - .
However only one ofs
these two, should be:

- connected In circuil, |

weFa

Sla J
A
LED
TiL209
) 2 13
R1$1ox IC1a tC1b IC1c | 1C1d
>
IC1pint4  IC1pin7 D4 3
1 s
T D""ﬂ- pass[* | 3
oV 68V >
1 2‘ @
I $vrs
.
TF y P{OK
5[+
R2 Modulation BA156
22k
592
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i This hobby

PLUS
FREE GIFT!

ALL STUDENTS ENROLLING IN
OUR COURSES RECEIVE A FREE
CIRCUIT BOARD ORIGINATING
FROM A COMPUTER AND CON-
TAINING MANY DIFFERENT
COMPONENTS THAT CAN BE
USED IN EXPERIMENTS AND
PROVIDE AN EXCELLENT
EXAMPLE OF CURRENT
ELECTRONIC PRACTICE

Practical Wireless, November 1975

Build an oscilloscope.

As the first stage of your training, - i
you actually build your own Cathode T
ray oscilloscope! This is no
toy, but a test instrument
that you will need not only for the
course’s practical experiments,
but also later if you decide to
develop your knowledge and enter the

i profession. It remains your property
and represents a very large saving
over buying a similar piece
of essential equipment.

<z brings big
rewards,

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

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

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

/I All the training is planned to be carried out
in the comfort of your own home and work

in your own time. You send them in when you
N are ready and not before. These culminate in

a final test and a certificate of success.

2

y
}

Carry out over 40
experiments

on basic circuits.
We show you how to conduct
experiments on a wide variety of
different circuits and turn the
information gained into a working
knowledge of testing, servicing and
maintaining all types of electronic
equipment, radio, t.v. etc.

Read, draw and
understand
circuit diagrams.

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

colour brochure and full details of enrolment.

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

I Brochure without obligation to:

BRITISH NATIONAL RADIO
| & ELECTRONICS SCHOOL, Dept W.H.115
P.O. Box 156, Jersey, Channel Islands.

NAME

B ADDRESS

I (Block caps please)
on o e om0 BN BN BB NE BN 6N BN A OGN 5P I G5 G Y BN BN o OGS BN 6N OGN 6N e
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KITS FOR THE CONNOISSEUR

Apollo I} Tuner
High Quality FM/AM Tuner as Featured in the July and August Issues of Practical Wireless

Complete Kit Order as TTS/1000/S £55-00 Clrcuit Board only Order as TTS/1375 S £5-00
Kit less Cabinet Order as TTS/1001/S £46-00 Built and Tested Order as TTS/A/BT £68-50
Complete Kit less Part | Order as TTS/1003/S £45-60

Scorpio Tuner FM/AM Varicap Tuner

Simllar in appearance to the Apolio [ll
This more complex kit builds into a high performance tuner with special features such as the EC5603U tuner head, the 3089 IF IC, 1310 stereo decoder and BR2007TN

pllot tune notch filter. Also has remote tuning facilitles and adjustable output. e . IR €520
Complete Kit Order as TTS/1005/A £48-50 Remote Control Unlt rder as .
Bgiltpand Tested Order as TTS/’SC/BT £60-50 Cablnet and Metal work only Order as TTS/CM/O £13-00

All prices quoted are exclusive of VAT—please add 25%.

Capricorn Amplifier, Aguarious Tape Unit, Taurus Quadraphonic Add-on Unit
Due to difficuities with certain components modifications are now being undertaken on these units and they will not now be avallable until early next year.

All Kits include all parts necessary to complete the particular kit, together with full constructional informatlon.
Please send a stamped self-addressed envelope wlth all enquiries.

WE DESIGN AND MANUFACTURE A COMPLETE RANGE OF DOMESTIC AUDIO EQUIPMENT
INCLUDING MUSIC CENTRES, QUADRAPHONIC UNITS AND TUNER AMPLIFIERS

TRADE ENQUIRIES WELCOME.

TAPE TRA' N l N G SERV' CES LTD Rear of 7 West Road, Westcliff-on-Sea, Essex.

CAPACITIVE DISCHARGE

ELECTRONIC IGRETION KIT

“Sparkrite MK 2 13 a high performance, "?; quaity casacive \oted best of 8 |gn“|°n

aischerge, eisctromic ignition  syal arkrite’ compietely

eliminates problems of the contact broal sfire Gus to contect sy stems tested by a

g’nllr' ”bOl”\C:d'! aleclvg:wcclly' eliminated. contact breaker
urn is eliminat; the condition of the contacts s not reievant 1o
e o e o e oo oo, 1@@ING Motoring Maga-
Gepenaent an tne gwell perod for recharging |
Sparniite wil gtue you: Up (0 20% bettar fuel consumption nstant  ZIN€
all weathor starting, cleaner piugs—They last up (o five fimes longer  Pricoa: D 1Y assembly kit £10-83 including VAT post and
thaut atiention® tester accaloration. higher 1op spssd. longer  packing Ready buill unit [13-36 including VAT post and
ol and battery ite, efficiant fusi During and iass sir poliution.  pecking (Bath to fit all vehicles with coddistributor
smoother running. continual pesk performance ignition up 10 8 cylinders ) Switch for mstant changeover
rything needed: Ready drilled pressed  from  Sparknite ignition 1o conventional ignition £2.19
lack epoxy resin. ready drliied bass  Incruding VAT post snd packing R P M _limiting cantrol
5 yeas guaranteed transformar and £2-42 including VAT post and packing {Fitted 'n case on ready built unit
Components. cables, coll conneciors. printed circull board.  dashbosrd mounting on &it.) We can supply unlts for an) rol-angined
nuta. bofts silicon gresse. full Instructions to make the kit negae- venicle (boat. motorcycle. etc.} with colcontact breaker Ignition
live of positive sarth. and 10 page Instailation insiructions Detaiis on request o e
WE SAY (T IS THE BEST SYSTEM AT ANY PRICE CALL IN ANO SEE US FOR A OEMONSTRATION ectronics Deaign Associates Dept PW 11
82 Bath Stroet, Waisall, WS1 3DE. Phone 13652

Name

Adgdress

Qusntity Please Supply
Bparkrite MR. 2 D.1 Y Assembly kita at £10-83
Spsririte Mk, 2 Ready Built Negative sarth st £13-86
Sperkrite MK, 2 Raady Bulll Poaltive esrth al £13.86

lgnition changeover switches at £2.79
o T ai R.PM. Limit systems in the above unita ot £2-42
GRELa N O Fluorescent light sssembl
y Wits at £3-44
added fo the total
g b5 = - Fluorsscent light built unita at t4-10
age and packing. this reverse polarity protected Diftusars for the above at §i
polarity p

nesded ia of number stuminium boxes at

of number sluminium boxes &t
f

many uses. workshop snd work- of number sluminhum boxes at
lighting. smergancy lighting. lighting for camp-
ing. and boeting as an inapection lamp and many more | enclose ch
Prices: Assembly kit £3-48 Inc. VAT post and packing: Ready bullt £4-10 inc CheauerP.0 8 for £
VAT post and packing: Diffuser 38p inc. VAT post and packing (Send S.A.E. it brochure onty required)

Chequs No.
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only three gates are used for the oscillator, the
fourth gate can be used as a buffer to prevent the
output load from affecting the operation of the
oscillator. The output from the buffer gate depends
very much on the device used. The cheap, low-noise
immunity gates give a swing of about 2V, while the
more expensive can manage 3V or so. These output
levels are too high for most purposes and the circuit
of an optional attenuator circuit is shown in Fig. 4.
As the output from the gate is a squarewave the
simplest way of maintaining constant amplitude to
the attenuator is to clip the signal at a predeter-
mined level. This is the function of the diode net-
work; D4/D5 which limits the output to 1-8V. The
clipped’signal is then fed to VR5 or the resistive
ladder network (R3-R10) which makes up the
attenuator.

Modulation

The modulating signal is AC coupled to the base
of Trl to prevent any residual DC component of the
waveform from de-tuning the oscillator. The diodes
D2 and D3 wired back-to-back limit the modulating
signal. Silicon diodes are again used here with a
forward voltage drop of 0-6V .so that they need at
least 0-6V across them before they conduct. If the
input signal exceeds this value one or other of the
diodes conduct shorting the excess signal to earth.

The potentiometer VR1 determines the level of
modulating signal reaching Trl base and therefore
controls the frequency variation of the oscillator
with respect to input voltage. This potentiometer
is thus the deviation control. The zener diode D1
limits the rail voltage to 6-8V. An alternative mains
power unit is shown in Fig. 5.

p——> S1
3300 1W

5
[S00uF
25v
[Fx11se] m

Fig. §: Alternative mains power supply. This is recommended if
prolonged use is to be made of the Wobbulator.

Construction

The oscillator and modulator are built on a piece
of 0-lin. matrix veroboard, Fig. 6. The layout is
not critical and may be built on any scrap piece of
veroboard. The trimming capacitors and resistors
are wired directly on the range switch while the
resistcrs comprising the alternative attenuator chain
are simnilarly mounted round the output range switch
(not shown in photograph).

Using an aluminium box 130 x 100 x 50mm deep,
the battery powered version can be neatly accom-
modated on the metal panel as shown in the photo-
graphs. The mains powered version can be built

Practical Wireless, November 1975

into the same size box if the Doram transformer
specified is used. However, as this involves some
rather careful ‘packing’ of components, the less
experienced would be well advised to opt for a
larger box.

Calibration

Carefully check the wiring, switch on and check
that Trl emitter voltage is 4-5V (+0-2V). R1 should
be adjusted if necessary to obtain this voltage. The
spot frequencies must next be established. During
this setting-up procedure the modulation input must
be shorted to earth. Using an ‘all-band’ communi-
cations type receiver, feed the attenuated output
from the wobbulator into the aerial socket. With
the BFO switched on, the wobbulator output can be
detected and VR2-34 adjusted until the required
three spot frequencies are obtained. The attenuator
function can also be checked against the ‘S’ meter.

In the absence of a suitable communications
receiver the spot frequencies will have to be set up
against known frequency IF strips. The output from
the wobbulator should be injected into the first IF
transformer, the most convenient point being at the
mixer stage. A voltmeter should then be connected
across the AGC line and the appropriate VR
adjusted until maximum AGC voltage is detected.
The spot frequency is then set to the centre fre-
quency of the IF.

% components list

E )
Resistors 0 T . &
R, 10kQ RS - 6800 .
R2 "22kQ - RG 22000 ® a %
‘ R3 82k R10 1000 )
R4 68kQ VR1 10k
RS 22kQ . VR2 10k} © 4
R6 6-8kQ2 VR3 10kQ2
R7 2-2kQ . VR4 10kQ
o AlSY% ForiwW VRS 10k}
Clpacitors : s
© €1 100nF C3 .180pF 4
c2 2pF C4 470pF 1
Semiconductors . L
. Trt BC1OT ~ D4 BA156
D1 BIYS56-8Vzener D5 BA156
D2 BA1S6 .- | w-!C1;i SN7400 “ j
D3 BAtSE. [ R K
Mlscalhnmt RN
LED typs TIL209. Two cuuial sockets Four knoba
Faur-way thres-pela wafer switch? 0-1in. matrix.
verphodrd 40 ¥ 30mm. Matal box 130 x 100 x 50mm.
¢quhe pale, saven way Wa\‘er switch. .
Optional pomr supply
Mains. transformar, sub. mln-la.ture 12-0-12V, type
196-2T4 Doram Electronics. Two rectifier d:odes typa
1N4001, 33002 1W resistor, S00uF 25V elactrnlrtlr.
. capmitnr > /z:w % T A
N £ L = P
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Photograph showing the -
mounting &f {he components
an e rear of the front facla.
Notice the variable resistors
and timing capaciiors mounted

on the wafer switch.

=R

Frequency —»

Fig. 7a: Ideal response curve.

S1b rotor
r SCYETLE
g g,
LE D mit——tii
: oy
Junctionof o Lo
capacltors, e
resistors / : ‘=—t-=VR1rotor
on Sib-¢ E

Earth s———fee———n

o

L— = S1c rotor

D4/output to
=———————attenuator

or potentiometer

Veroboard 40x30mm

Fig. 6: The circuit shouid be laid out on 0-1in. matrix Veroboard as
shown above.
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Frequency —»

Fig, 7b: Poor selectivity.

Frequency —»

Fig. 7c: Detuning of one or more stages in
the IF slrip.

Operation

To use the wobbulator effectively an oscilloscope
with an X deflection output is required which is fed
into the modulation socket of the wobbulator and
the Y input (vertical deflection) is coupled to the
detector of the intermediate frequency strip under
test. The wobbulator output is then applied to the
IF transformers in turn starting with the last I1F and
progressing to the first. The response shown on the
cathode ray tube should be as Fig. 7a. Figs. 7b and 7c
show poor selectivity and detuning of one or more
stages respectively. With care it will be found that
this technique will give up to 6dB more gain and
greater selectivity than the usual method of ampli-
tude modulated signal generator plus ear!

Practical Wireless, November 1975
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RECORD PLAYBACK

TAPE HEADS

Individual prices of these are:

< track record playback heads 75p each.

4 track record playback heads £1-10 each.

Erase heads are also available separately—

2 track 50p—4 track 85p.

MV metal mounting shields 80p each.

2 track heads already fixed on heavy mounting
plate with <hield £1.85. ALL PLUS 25% VAT

DRILL
CONTROLLER
Blectronically changes
~peed from approxi-
nately 10 reve. to
maximum. Full power at
all speeds by finger-tip control.
Kit Includes all parts, case,
everything and full instructions.
£22:60 plus 45p post & VAT
Maile up nodel also available.

NEED A SPECIAL SWITCH
Double Leal Conlact. Very slight pressure cloges
both contacts 1Rp each,

Plastic pushrod suitable
o for operating. 10p each.
ﬁ 10 for 68p.

1 R.P.M. MOTOR+GEAR BOX
Made by the famous Chamberlain & Hookham
Ltd. These could be made to drive clock or
similar. Really robust reliable unit.

Price £1-50 + 30p Post & VAT

MINIATURE WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—?2

+ 15p post & VAT euch.

MULTI-SPEED MOTOR

8ix speeds are available 500, 850 pah
and 1,100 r.p.m. and 8,000, 12,000  %e= <=
and 15,500 r.p.m. Bhaft is } in. II
diameter and approximately 1 in.

long. 230/240v, Its speed may be ]
further controlled with the use of |

our Thyristor controller, Very
powerful and useful motor size
approx. 2 in. dia. x 5 in. long. n
Price £1-40+ 45p post & VAT.

SLIDE SWITCHES
Slide Switch. 2-pole changeover panel

% mounting by two 6B.A. screws. Size
approx, lin. x }in rated 250V lamp.
s 15p+7p post & VAT,
v

SubMiniatureSlide Switch. DPDT19mmn
(3in approx.) between fixing centres.
28y +9p post & VAT each or 10 for £1-90. 8P
Change over spring return 250V 1 :np. 25p+Rp
post & VAT.

6 DIGIT COUNTER
Resettable, 440 ohm coll up
to 26 impulses per second.
Ex-equipment but guaranteed
perfect, £3-830+40p Post &
VAT each.

§ digit counter aw specified for
telephone charge calculator 93p.

PRESSURE SWITCH

Containlng a 15 amp change oyei
switch operated by a diaphragi
which in turn is operated by air
pressure through a small metal tube.
The operating pressure is adjustable
but 18 set to operate in approx. 10in.
of water. These are quite low pressure devices and
can in fact be operated simply by blowing intu
the inlet tube. Original use was for washing
machine to turn off water when tub has reached
correct level but no doubt has wmany other
appllcations £2:10 each+25p post & VAT.

TELESCOPIC AERIAL

for portable, car radio or

transmitter. Chrome plated—

six sections, extends from 7} to

47in. 50p+15p Post & VAT.

KNUCKLED MODEL FOR F.M. 8§0p+17p
Post & VAT.

LIGHT DIMMER KIT

For dimming up to 250w without heat sink or
760w with heat sink. This comprises quadrac
variable contro] potentlometer, condenscr, resist-
ors, tag strip for mounting and data. Price £1-96 +
30p Post & VAT,

RELAY BARGAIN

Type 600 relay, 2 changeover one open and one
closed contact. Twin 500 ohm_ colls make this
suitable or closing off DC 6v, DC 12v, DC 24v
or AC mains uslng resistor and rectifier. 40p each.
Resistor and rectifier 20p extra.,

and Post VAT 20p.

TERMS

CASH DISCOUNTS

289% on order over £500, 209, over £100, 15°,
850, 10% £30, \
SMALL ORDERS

Please add 30p if order under £5.

LARGE ORDERS
Deduct discounts as follows: £30-£50 deduce 10%:
£60-£100 deduce 15%: £100-£499 deduce 20%:
over £500 deduce 25%.

Practical Wireless, November 1975

SWITCH TRIGGER MATS

So thin is undetectable under carpet but will switch on
with slightest pressure. For burglar alarme, shop doors, ete.
24in x J8in £1-80. Post & VAT 30p.

13in = 0in £1-50. Post & VAT 25p

SMITHS CENTRAL HEATING CONTROLLER

I'ush button gives 10 variations as [ollows:—(1) con-
tinuous hot water and continuous central heating
(2) continuous hot water hut central heating off at
night (3) continuous hot water but central heating on
only for 2 periods during the day (4) hot water and
central heating both on but day time only (5) hot
water all day but central heating only for 2 periods
during the «day (6) hot water and central heating on
for 2 periods Juring the day time only—then for summer time use with central
heating off (7) hot water continuous (8) hot water day time only (9) hot water
twice daily (10) everything off. A handsome looking unit with 24 hour movement
and the switches and other parte necessary to select the desired programne of
heating. Supplisd complete with wiring gran. Originally sold, we believe.
3(5 over £15-—we offer these. while stocks lant, at £6-85 each, VAT & Postagze
p each.

WALL THERMOSTATS (SMITHS)

Wall mounting and in & handseme plastic case. (Cream and beige).
Adjustable by slider (lockuble) and may be set to control teiperatures
from around freezing through to 56°C. The slide panel is engraved and
indicates (frost), (warm), (very warm), etc. The thermostat will control
heatess, ete., up to 15 amnp at normal mains voltage and is ideal for
living room, bedroon: and greenhouse, etc. Price £1-85. VAT & Postage
30p. Don’t miss this.

AUDIO AMPLIFIER

Part of the fammous Reditupe background musi
system, secomdaand, but believed in good order.
However, no guarantee; we are selling for spares
value only, These arc f valve amplifiers, the output
valves are 2 x EL 84 in push/pull, complele with
mains transformer, rectifier and ample smoothing
equipment. The inains transformer alone, today
would cost at least 24. Size is 9} x 5} x 4}”. Priee
enly £2:00 + postage and VAT £1:50.

iSA ELECTRICAL PROGRAMMER
Learn in your sleep: Have radio playing and Kettle
boiling as you awake—switch on lights to ward off
intrnders—have a warm house to come home to.
\ll these and many other things you can do if vou
invest in an electrical programier. Clock by famous
maker with 15 amp. onfofi switch. Nwitch-on tine
= «an be set anyvwhere to stay on up to 6 hours, Inde-
) miuu e Lnnate tanory jogger. A beautiful unit, Price £2-95, VAT & Postaze
GOp, or wita glass front, chrome bezel, £1-50 extra.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results. You will receive an amazing assortnient of
stations over the 19, 25, 31, 39 metre hunds-Kit contains
chassis front psnel and all the parta, £1 §0-- crystal ear-
rhone §8p, VAT & Postage 75p.

Smiths 24 hr. timer heart, really the ‘‘Autoset”
without its plastic case. This 1s a 24 hr. twice on,
twice off, clock switch which will repeat until re-
programmed. Switches rated at |5 amps. Limited
supplies—£3.95 VAT & post 55p. each,

12 VOLT I} AMP

POWER PACK
=, T'his comprises double- wound 230/240V mains transtforuer
with full wave rectifier and 2000 mifid smoothing. Prive
£3-75 plus VAT and Post £1.

Heavy Duty Mains Power Pack. Output voltage adjustable from 15-40V in
steps—mutximum Jowl 250W-—that is from 6 amp at 40V to 15 amp at 15V,
This really is « high power heavy dnty unit with dozens of workshop uscs.
Output voltage adjustment is very quick—simply interchange push on leads,
Bilicon rectifiers and smoothing by 3:000mF. Price £10-50 plus €25 \'AT & post.

TANGENTIAL HEATER UNIT

This heater unit iy most efficient, and quiet
running. Is as fitted in Hoover un.J blower heaters
costing £15 aml move. Comprises motor, impeller.
2kW element and 1kW element allowing switching
1, 2 and 3kW and with thermal safety cut-out.
Can be fitted into any metal line case or cabinet.
Only needs control switch. 26:82 plus VAT &
post £1. 2k'W Model as above except 2kW £4-25
plus VAT & post 75p. Don’t miss this. Control
8witch 44p. P. & P. 40p.

INSTANT START FLUORESCENT

LIGHTING BARGAINS

Starterless control gear, complete with tube ends and tube clips for window
lighting, signs, fascias, etc, 4 {t, 40 w, £1-80; 5 {t. 65w. £2-00; 5 {t. 80w, £2-20:
6 ft, R0w. £2-48; and for pairs as follows:—twin 2 ft. 20w. £2-85; twin 3 ft. 30w.
£8:85; twin 4 ft. 40w. £8-25; twin 5 ft. 65w. £8-25; twin 5 It. 80w, £395; twin
B ft. 125w. 26-75. These are about one half of maker's current prices and can't
be repeated once stocks are cleared. Please add 30p per plece to cover postage
or carriage aml 8% VAT.

J. BULL (ELECTRICAL) LTD.

(Dep:. P.W.) 103 TAMWORTH ROAD,
CROYDON CRO IXX

www.americanradiohistorv.com

MAINS TRANSFORMERS

All standard 230-250 volt primaries,

Iv 1 amp (special) 1 15
a5 ‘85

&

24y 0o oo oo 5 amp
6:3v .. .. .. 2amp .. 188
6:3v ae ao .. 3amp .. 176
[ .. oa o Jamp .. -85
v oo o .. 3-5amp .. B 50
12v .. .. .. 1y amp .. 1-50
12v .. .. .. l1amp .. 1-060
8:5v.0-6 5v a0 1 amp 1-50
18y .. e .. 1 amp 1-50
24v .. oo oo < amp 225
v . .. oo 3 amp 8-50
12-0- 12v ao 50mA 1-20
6-0-6v 50mA 1-80
R-0-8v .. § amp 1-50
18-0-18v a5 oo 2 amps 8:50
25v . .. 14 amp 1-98
50v 2 nmp & 6:3v 1 amp 4-50
60v 5 amp & 5v 1 amp 750
Qv oa o .. 8 amp 4-50
30v 5 He 37 amip 28-00
80v Llppevl 75y & T0v 4 amp .. 550
230v-60mA & 6-3v .. 1-5 amps 176
275-0-275v at 90mA & 8-4v 3 ampa 225
EHT Transformer 5000v

23mA . o (intermittent) §-50
Charger ’l‘rnnllormen
6v and 12v oo 2 amps 150
6v and 12v 3 umps 225
6v and 12v o 5a 8-50
Add 30p per mace to cover pox‘aee and VAT 25°.

ONLY £i-50 FOR SEVEN
ELECTRIC MOTORS

7 powerful batt, motors
as used in racing cars &
power moels. Qutput &
types vary for use in
hundreds  of different
projects-—Toolx, toye, modeis, vte. A bl hew
reversible & for 1}-12v, batts. Wiring diag. mc,
VAT & Post 40p. FREE pian for min. power
station.

BLACK LIGHT

As used in discotheques and for stage effects, etc.
Virtually no white light appears until the rays
impinge on luminous paint or white shirts, etc.
We offer 9” 6w tubes complete with starter,
choke, lamp-holders and =starter-holder. Price
£2-75 + 30p post. Tubes only £2. Post & VAT 60p.

MULLARD AUDIO AMPLIFIERS
All in module form, each remly hullt complete
with heat ~inks and connection tags, data supplled.
Model 1153  500mW
power output £1-10+
40p post & VAT,

Model 1172 1W. power
output £1-35445p post
& VAT,

Model EP9000 4 watt
power output £2-40+
30p post & VAT,

K 9001 twin channel or
~tereo pre amp. £2-50+
a0p post & VAT,
LIGHT SWITCH

— \utomatleally sawitches on lights
o

T at dusk and off at dawn. Can
.so be usedl where light and
dark i~ a convienent way to

~top and start an operation,
[« “ L ] ; Requires only a pair of wires to

the normal switch. In bakelite
hox, normal switch-plate size.
I amp model £3-75.

VAT and Postage 50p.

MAINS TRANSISTOR PACK
Designe:l to operate transistor sets and amplifiere.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the piace of any
of the following batteries: PPI, PP3, PP4, PP,
PP7, PP9 and others. Kit comprises: main
transforier rectifier, snoothing and load resistor
condensers and Instructions. Real anip st only
£1-50. VAT & Postage 80p.

SOUND TO LIGHT UNIT
Add ceolour or white light
to your amplifier, Will
operate 1, 2 or 3 lamp~
(maximum 450w)., Unit in
Box all ready to work,

£795 plus ®ip VAT and
postage.

MAINS MOTOR
Precision made —-as used in
record decks and tapes recor-
Jders—ideal also for extractor
fans ,blower, heaters, etc. New
and perfect. Snip at 85p+
VAT & Postage 20p. Postage
20p for firet one then 10p for
vich one ordered.

17 stackinotor £1-288+ VAT &
postage 25p. 1§” stackmotor
£1-50+ VAT & Postage 30p.

EXTRACTOR FAN

Cleans the air at the rate
of 10,000 cublc ft. per
hour, Suiwble for kitchens,
bathrooms, factorieg, chan-
wing rooms, etc., it's so
quiet it can hardly be
nheard, Compact, 53" caslng
with 54" fan blades. Kit
vomprises motor, 1an blades
s~heet steel casing, P
switch, mains connector
and fixing brackets, £4-85
VAT & Postage £1-50.
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FULL SPEC. LED'S

Packs of 5—inc clips & data

RJ R 4 L 4
’ z
125" fens  -16” lens -2” lens
RED 20-75 20-76 20-75
GREEN £1-20 21-20 21-20
YELLOW £1-20 £1-20 £1-20
ORANGE £1-20 £1-20 21-20

ECONOMY QUALITY LED’s
MIXED BAGS ALL COLOURS OF ALL BIZES—
IDEAL FOR EXPERIMENTS
5085
10029

FULL SPEC LED
SEVEN SEGMENT DISPLAYS

0-3” COMMON ANODE
L.°H. DECIMAL

RED, GREEN, YELLOW
£1-35 ea inc data

1
o

ECONOMY QUALITY

03" COMMON ANODE—L.H. Dec. RED 73p ea.

PLASTIC BOXES—

COLOUR GREY

ABS—Ribbed inside on Smm centres for 1-3mm
PCB. Brass Corner inserts for securing top with
3mm screws. 62mm x 112mm x 3lmm 1-9 52p ea;
10+ 48p; 120mm x 85mm X 40mm 1-8 86p ea;
10+ 62p ea; 150mm X 80mm x 50mm 1-9 75p ea;
10+ 7ip ea.

POLYSTYRENE—PLAIN INSIDE—TOP SECURED
BY SELF TAPPING 8CREWS

61lmm x 112mm x 31mm 1-9 85p ea, 10+ 82p ea.

SPECIAL OFFER
SAMPLE PACK-—4 BOXES8—I ea size 2210

FREE

Brochure

on New

KITS

Whether

CROFTON don t ust sell kits, we offer you a techmcal
back up service o ensure your success

The following 15 a selection of some of the more poputar kits

Mullard CCTV Camera

PE CCTV Camera

PE Rondo Quadraphonic
Four Channel Sound
(Designer Approved )

Electronic Ignition

Electronic Flash

PW Tele-Tennis Game

UHF Modulator

Bench Power Supply

Wobbuiator

All ETI Top Projects

Many of the Elektor Projects

RS e

NOTE PCBs tor most published projects avalable to order

CROFTON ELECTRONICS LTD

Dept B 124 Colne Road Twickenham Middx 01 898 1569

TEDDINGTON TW11 8HG

NEON INDICATORS

150mm lead out wires
TYPES AA AH AG

— jf/ ’//f,‘ .k"f‘

- .

Fit 8mm hole and include spire clip for fixing

RED, AMBER, CLEAR, OPAL —19p ea
GREEN —28p ea
TYFE MF

Fits 6-4mm hole—nut fixing
RED, AMBER, CLEAR, OPAL —22p ea

LAMPHOLDER DH ot

Takes either LES (with adaptor provided) or
MIDGET FLANGE BULBS.

Flts 13mm hole—put fixing

RED, BLUE, GREEN, AMBER, CLEAR, OPAL,
ORANGE 25pea (buibs pot provided)

QUOTATIONS FOR LARGER QUANTITIES ON
REQUEST. ALL PRICES INCLUDE VAT AT 8%
ORDERS UNDER £5 please add 15p P & P

ORDERS OVER £5 P & P tree, TERMS—CWO

MICHAEL WILLIAMS
ELECTRONICS

47 Vicarage Avenue,
Cheadle Hulme, Cheshire SK8 6JP

4 STATION INTERCOM

| 1

=

£17-25

Solve your communica-
tion problems with thie
4-8tation Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting, Calljtali/listen from Master to S8ubs and
Subs to Master. Ideally suitabie for Business, Sur
gery, Scbools, Hospitals and Office. Operates
on one 9V battery. Onfoff switch. Volume control
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 70p.

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for ipstant two-way, loud and clear communicatlon.
On off switch and volume control. Price £31-24
per pair P. & P. 70p

TELEPHONE AMPLIFIER

Latest t i ised Teleph Amplift with
detached plug-in speaker. Placing the receiver on
to the cradle activates a switch for immediate
two-way conversation without holding the handset.
Many people cab listen at a time. Increase efficiency
in office, shop, workshop. Perfect for * conference’
calls: leaves the user's handa free to make notes,
consult files. No long waiting, saves time with
long-distance calls. On/Oft switch, volume, Direct
tape recording model at £1395 + VAT £1-12
P. & P. 70p, 10-day price refund guarantee,

WEST LONDON DIRECT BUPPLIKS (PW11
169 KENSINGTON HIGH STREET, LOIDOH.)WS

PRECISION PETITE

LTD.
119A HIGH STREET,

Tel. 01-977-0878

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

SR R i

£7-00 p.p. 35p
£3-75 p.p. 58p

Drill only
Stand

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

KIT 30 TOOLS £15-01 p.p. 75p
STAND £3:76 p.p. 58p
TRANSFORMER £5-50 p.p. 75p

FOR
S.A.E. petans
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SHORT WAVE BROADCASTS
by Derek Bell

one-valver is the ideal simple set for the

beginner, Andrew McIntee from Craichie, by
Forfar, in Scotland, opens this month’s offering with
the logging of New Zealand on 11780 at 0900. This is
only a 7-5 kW station and to pull it on the HAC is
worthy of a round of applause at least. Andrew does
admit though that he has a 180ft long wire aerial and
has fitted an ATU. Speaking of which, I hear that one
of the advertisers in PW is testing a new aerial
tuning unit and if it is a success it will be launched in
the near future. I have no news on the price as yet
but will keep you informed.

This month certainly seems to be rich in unusual
loggings, it must be the revivification caused by the
summer holidays! This is evidenced by John Spinks
of Great Moulton, Norfolk who, using his Trio and
the old faithful Joystick on the garage roof, he has
pulled in the following:—

Radio Bolivar on 4770 at 0120

Radio Bucaramanga on 4845 at 0115
Kinshasa, Zaire on 4880 at 2150

Radio Yaounde, Cameroon on 4972 at 2140
Sibu, Sarawak on 5005 at 2215

In fact John’s complete log contains a fistfull of
very rarely reported stations and even had me trying
for a few of them, nice work, John! Robert Hill of
Crewe is off to Portugal for his holidays, a little late
perhaps but he found time to drop us a line logging
ELWA Liberia on 11895 at 0920. Aside from
cramming for the dreaded ‘A’ levels Robert has fitted

" a reel-toreel tape recorder to his Invicta 8027 and
seems to be set fair to record some station ID’s in
order to refresh his memory, if need be.

Another old friend of ours is John Higginbotham
of Holyhead and this worthy gentleman sent a long
amusing letter regarding his domestic set-up. It
seems that he has the same problem that many DXers
face, namely, where to put all the bits and pieces!
John says that his mother was ‘“fed up with the
bedroom looking like a workshop”. Thus it is that he
has moved into a garden shed. Fine on the shed
John, but remember that radios in the main are pre-
cision instruments and do not take kindly to damp.

BEARING out my long-held view that the HAC
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The best thing to do is to keep the sharpest of eyes
on the humidity and try to beg, borrow or steal some
form of heating. Thanks to this column John has
pulled Radio Afghanistan on 15195 at 1130. He also
QSL’d Pekin and the score to date on replies is as
follows:-— One calendar, two books, seventeen(!)
magazines, two QSL cards, three skeds, three report
forms and one notebook! Personally I can’t see what
they hope to achieve but they still keep sending out
all this literature.

Two writers this month focus the spotlight on
Radio Mexico. Harold Emblem from Mirfield, Yorks
reports them testing on 15285 at 2205 while
Jonathan Marks of Norwich writes that on 15125
they were asking in English and French for reports
at 2258 while 2309 the language changed to Spanish.
This indicates to me that they are trying to establish
themselves in Europe in competition with Radio
Nacional de Brazil. They asked for reports, without
IRCs, to be sent to Radio Mexico, PO Box 20/620,
Mexico City, Mexico and promise that accurate
reports will get a Radio Mexico pennant.

Another address for QSLs comes from Chris Clarke
of Shipdam who passes on the info that the American
religious station WYFR asks for reception reports
to be sent to Family Radio, Oakland, California,
N 4621 U.S.A. Far across the Indian Ocean both India
and Sri Lanka broadcast to their citizens in other
lands. One person who reports them is P. K. Gulati of
Guildford who sends the loggings of Air Delhi on
1110 and 7150 at 1900 plus Radio Sri Lanka on 1200
at 1730.

The popular question of QSL cards is raised by
Jeremy Hinton who hails from Newcastle, Staffs. He
asks what is the average time for a reply? Well
Jeremy, this all depends on the station and its eager-
ness to maintain good relations with its audience.
I will not deny that some stations lose reports or
are plain lazy, and recently some American DXers
got their replies back after ten years! You mentioned,
Jeremy, that Radio Nederland refused you a QSL
because you omitted to report the frequency. These
details are important to the engineers in order that
they can judge if their signal is reaching the target
area.

A very welcome letter comes from Malta and asks
if the writer is justified in sending reports to PW. 1
regret that I could not decipher the name but I
believe it to be Vincent Canabatt. Well, Vincent your
part of the world is very rich in transmitters and if
you can hear them then there is a very good chance
that we in the UK will. PW is read in a good many
countries overseas and your tips will help them a lot.
All that is needed is to write the station name,
frequency, and time in GMT. It is also of interest

599

www.americanradiohistorv.com


www.americanradiohistory.com

if you include any unusual details such as addresses
or any news of future events that the station may
broadcast.

There has been a very heavy post so inevitably
many letters have to be left out, so to the writers 1
can only apologise and say ‘keep trying’ and to
everyone wish best 73s and so close the column for
this month.

by Eric Dowdeswell G4AR

am very glad to notice, in the various amateur
I radio magazines, an upsurge in operating using
quite low power. As one would expect, those who
try this very interesting work usually get quite a
kick out of working stations thousands of miles away

when using milliwatts of power and ordinary
receiving type transistors. The work is virtually all
on CW and the point in mentioning it is to ask those
of you who are interested in copying code to have
a look at the LF ends of the various bands for those
chaps calling ‘CQ QRP’.

Needless to say, one can spend a lot of time calling
without getting a reply so, for a change, these
stations would probably welcome reports from
listeners. CQ Magazine runs a regular feature on
QRP work which makes very intriguing reading! With
the widespread abuse of licence power limitations
in various countries it is good to hear of those who
have gone in the opposite direction! Let us hope
it will be a continuing trend.

The summer hang-up is really shcwing now with
relatively few reports coming in. Readers are no
doubt taking every advantage of the sub-tropical
weather we have been enjoying for so long. Let’s
hope they are building up a great reserve of strength
for the forthcoming DX season which will be quite
tough with the bottom of the sunspot cycle not yet
reached. :

Fortunately, Paul Barker (Sunderland) has kept
his nose to the grindstone possibly due to the added
incentive of being able to watch slow-scan TV. ‘Catch
of the Month’ for Paul was 9X5AV on 20m SSTV
but for sheer excellent picture quality Paul gives full
marks to DL7DE in Berlin. (Marks—oh dear!) Paul
points out that prefix C9 is now being used in place
of the old CR7 reporting CIMIC as active in this
strife-torn country. He also notes YR as a special
prefix for Rumania but if I went to my very ancient
collection of QSL cards I could find one showing
YR as the old prefix used by that country! I think
someone once said something about “all is change
but nothing changes’.

Mike Bennett (Slough) didn’t mention too many
catches but all are very much worth while, such as
C2INI on Nauru and FPOYY on St. Pierre and
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Michelon and the Mount Athos DXpedition SVIGA/A.
Jeremy Hinton A8962 (Newcastle, Staffs) had trouble
with his Trio 9R59DS, which 1 hope I have been
able to straighten out, so his log is very short this
month. Back to Mike Bennett who sends some info
on changes to licensing areas in PY land, too long
to publish, but first suffix Z indicates a foreign
operator such as PY1ZAA while similar suffixes W,
X or Y indicate a novice licence. Just in case you
ever hear one operating car mobile, his call will add
/MT!

Although Neil Whiteside has been on holiday with
a 160m receiver in Dorset, away from his usual QTH
in Hitchin, I am sorry to say he allowed local attrac-
tions to divert him from amateur radio! Let’s hope
he has got back on to the straight and narrow by
now!

Ian Jay (Mansfield) has really got the knack now
of only listing those stations of real interest including
VP2 and ZL2 on 40m SSB. Tim Charles (Colchester)
apologises for lack of a log last month but his
excuse is ‘great changes going on in the shack’,
which, I suppose, is fair enough! Main receiver is
now a Heathkit GR64 plus a home-built Q mulitplier.
He tried to flog his CR70A at the Anglian Mobile
Rally, without success, but I suspect he will be glad,
in the long run, to keep it as a second receiver.
Can’t have too many of them around the place! Tim
quotes latest UK calls issued as GBKMM and G4EHT
in the middle of August but there will be many more
with their hard-earned bits of paper ’ere you read
this.

Stephen Budd A8713 (Worthing) has very wisely
erected a Lazy-H beam which he thoroughly
recommends. He doesn’t mention its size but if it
has 66ft centre-fed elements then it is a very good
performer indeed, with open line feeder and an ATU,
for 40m to 10m. The usual problem is getting enough
height above earth for the lower elements to be
really effective. The bi-directional beam obviously
passes through the Pacific because he logs such
interesting ones as KB6CU on Canton Is., four KG6's
on Guam and KJ6CF on Johnston Is. all of which
come into the ‘rare’ category. That was on 20m
SSB but I hope Stephen will try that beam on the
other bands in due course.

Log extracts

S. Budd:— 20m HS5AKW KB6CU KIMTJ/KG6
WB4LEE/KG6 KG6JBE KJ6CF KL7BJW KMGEA
KS6FF KS6FK ST2SA VRIAT VS5DB ZDSLS

T. Charles:— 40m VK3XB 20m HCS5PC JWSNM
VRIPE ZL1EGM 2m DBOVR PI3VAD (repeater)
SP3BUE

I. Jay:— 40m CO2GS OJOMA VP2MCT ZL2AGY
80m HZ1AB TR8DG VU2GDG 20m H18MOG SVOWKK
(Crete) TGSYN VP2LBR VP2SN VS5DB SL2FW
7X2BK

N. Whiteside:— 80m 9X5SP 5Z4LW 20m XE1APA
KZ5RS

J. Hinton:— 15m A4XFW JY5UNM HIGEA

M. Bennett:— 20m C21NI FB8ZG FPOYY FR7ZW
PISMS SVIGA/A 15m CX2BE LUGEAU ZP5IL
10m LUSDBA OJOMA

P. Barker:— 20m COMIC JAOAXV YR2KBQ
;()’(ZBé(SD‘sSABgP\G/OSH (Singapore) 9VOSN 9Y4HM

m SSTV DJING DL7DE F3RT 18
0OK201I 9X5AV LS R

All stations are SSB except th i i
o p ose in bold which
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” : M| ARGEST SELECTION OF ELECTRONIC|ELECTROR G N
NR 5 a COMPONENTS AND EQUIPMENT. Compg
y 7a EQuippLENTS AN
M

LOW PRICES- MEAN LESS VAT. ENT

Build the Texan and Stereo FM Tuner NEW ! S8er Stocks
TEXAN 20 - 20 WATTS IC STEREO FM AMPLIFIER LOW me'ms (pRucte
Bcse
BUILT + TESTED PRICES a2l 0nguirigs
STEREO FM TUNER ALL HENRY'S <

Features glass fibre

Features capaclty dlode tuning, LD Al
oard. Gardners

led & tuning meter indicators,

PRICES ARENOW

stabillzed power supply—malns low fleld transformer. . o
ghersiet, Uk Eefermanceana. B i e e TPENEADS .ty
sensltivity w: unique station in- = us dlodes etc. Designe L
dicatlon IC stereo decoder. Overall - gy Texas Instruments engineers for 4 TAPE HEADS P.P. ISP
siza In teak sleeve 8” x 2” x 8”. Com- Henry's and P, W, 1972, Supplied with Marrlot XRSP/174 Track High £3-50
plete kit with sieeve :‘ull ggas:l:'mogll(l gggiigr(;og:tr:cgm marv:o: ))égg;;;gi ;rac: meg. g;:
. . andboo! arriof r . £7-
£26°25 Inc. VAT. BUILT & TESTED £31:20 C&P 500 jnput 4 sontral 1ac‘lj|lt’1:es ?taElll'ssd sumly Ove)r(latll size 158" x2” | Marriot XRSP/634 Track High £1-89
x 6”7 malns operate ree teak sleeve with every Marriot Erase Heads for XRSP
JoIn the large band of happy constructors £29-05 Inc. VAT. BUILT & TESTED £39-95 C&psop |  17/18/36 (XEST1) 88p
R/RPI Record/blay & Frach " 425
ecord/Play ¢ Tracl p
SPECIAL OFFER SINCLAIR MODULES AND KITS HIRP Single Track Rec/Play 37
ogen Type rase 0
GARRARD CT4 STEREQ irlz‘?;'nel'&‘: :;’H’”n" £:::'1); kﬂlnl;tlure Stereo Cassette
CASSETTE TRANSPORT 240 15 watt ampl fler £6-40 ec/Play
‘1.', z 5 watt ampilfier
MECHANISM o ;%i power suup“es :%rT1 %; 2 Z40 £5-73 PACKAGE DEALS 8 DIGIT POCKET
Features * Stereo Heads * Built in Motor power supplies (carr./packg. 35p)
Stablliser * Auto Stop & Elect * Pauss for{i{og21Z 4o s i AoeBEed ;%5 E287a ELESTRONIC
ransformer fgr N x .
Sy B OB ey | o0 ptitten g s
p % 3 Sterec Decoder £8-35 : Sinclair
based ' ' 5
{dea for usq in Car stereo 2asecto nlayers. | 1C20 power ame kit £9:34  SINCLAIR SPECIAL PURCHASES | Cambridgo Bullt  £9-45
:I‘dF:n::sr:tohe?aas;&tlt:aégggrdﬂe@, Llpdfu:rt;m PZ20 power supply for 1 or 21C20 £55-88 *Project 605 Kt £23-44 (p. 25p) gﬂ[ﬂ"”"“”’ Memory ere50 [ Sl
“PW" Ascot Stereo Cassette Deck. Scientific Bullt £15:00 2
£13-50 inc. VAT.P & P35p | TEST METERS AND TEST EQUIPMENT Sclentific Kit £14-00
THL33 Multimeter TE 22 AUDIO .
ELECTRONIC FOOTBALL 16 Range Multimeter, 2K Q/V Max current GENERATOR
& TENNIS g:agfyi’:gdn\l):a:.:ads. £8-10 | 20200 KHz in 4 625 iine receiver UHF transistorised
bands. Sine and tuners UK operation, Brand new,

WITH THE FABULOUS
VIDEO SPORT _ 1TI-2 Multimeter

16 Range Multimeter,
ON YOUR OWN TV 20K Q/V AC/DC volts
Playthreeexcltlnq elec- Ranges to 1000V. Max DC
gon!c batl

current Range 250mA,
OTBALL, TENNIS

O Ideal as small testmeter
HOLE IN THE WALL B
on your own TVI Just
plug Video Sportf Into
the aerial socket of your
V and away you go.
Comnletely safe for you,
your childrenand your TV. M* nsopelaled

OUR INCREDIBLE PRICE £29. 50‘}“ACT
DEMONSTRATIONS NOW [N

Square output

Max output 7V

Varlor Dial
5-00

(Pst/gacklnq 25p each):
varlnble tuning. Stlow
motlon drive £
TYPEB 4- button push-button
(adjustable) £4-60
TYPE C varlable tuning £2-90
TE 22 AUDIOQ | TYPE D 6-button UHV/VHF £5-20

GENERATOR | EMI SPEAKERS
SPEC as TE2 | SPECIAL PURCHASE

£26-50 13|nx3in chassls

(carr lpacan 30p each or 50p pr.)

TE-20D RF SIGNAL 50 TC 10 watts 8 ohms twin con
GENERATOR 450A built-In tweeter 8 ohms £4-43

120 KHz—600mHz In 6 bands | EW 15 watt8 chm with tweeter £6-81

1 AF105 Multimeter

23 Range multimeter,

50K £2/V. Mirrored scale,
overioad protectlon AC/
DC Volts ganges to1-2KV
DC current ranges to 12A

ALL CENTRES! Eg;",g‘a"g;"gﬁy"’?;';ﬁ & | Internal and External Mod Crystal Cali. | 350 20 watt 8:15 ohm with tweeter
STOP PRESS VIDEO SPORT NOW Wl case. 2 : brator Socket Vernor Dial. £23-50 £10-06 each
. £1 5 0 75 Shape as TE22D *Pollshed wood cabinet £6-00 carr,,

AVAILABLE AS A KIT. FULL KIT AS
PARTS WITH INSTR. ONLY £18-50 TE40 AC

T e | C1000M Multitester
Compact Test for Batteries, Car Elec- MILLIVOLTMETER

SPEC|AL PURCHASE trlc(sz./\?ouse wiring etc. ' £508 1mV-300V, 1-:0Hz-2mHz

etc, 35p each or 50p pair.

DM! DIGITAL MULTIMETER

34 Dlgit multimeter reading AC &
DC Volts and current and Resls-

TKQ/V. + 1dB. Twin 0-10, 0-3-14 h
I AR DATEECRIIY Scale with 48 scalln Reads from 14V to 1000V DC
AND LPII7F AM/FM ICE 680R !Ang ut nedanc t dl (10mA |/p reslstance)
Compact Pre- enuator callbrated In Polarlty indicator
TUNER MODULES cision muiti- d 10dB stops. 1mV to 1000V AC (100K
Thslsle "XOM/'?:onUI“ together] 'orntnha Ihlc;h %eft)erh;‘)OK Qv § - - @ o Afot1212 IAnCreslsDtunce)
quality tuner covering the long elds of P urrent 1LA to or
medium and VHF broadcast bands. Requires | measurement > TE 65 VACUUM TUBE Reslstance from 102 to 10mQ
onty 16 resistors and capacitors and 80 Ranges ‘u:-.su I VOLTMETER Working, but may go £17.00
and a swit<h to complete. 156 accuracy. I pllug O | 8” scale, 1-5-1500V, Reslstance Range outof callbration
Supplied with E\:’\:‘e""‘:gm to 100m Q2. Also some not working, with
clreults and Mirror Seal Appearance simllar to TE-40  £24:30 clreults. No Guarantee £ . 50
spec. data. ; sl‘pg”e;mh e RF22  RF Probe for TE-65 £3-18
LP1179 y ‘(4 Ahcctfssm'a,s and '£19 s 98 HV20 30KV Probe for TE-65 £ 78 D ’t =
FM Coverage 87-108 MHz shatterproof case.
Bandwldth 300KHz Accessorles for 680R TE-15 GRID DIP ?n miss your copy
Seloctivity 35d8 ICE 6603 Electronlc Adden Amp £22-68 | OSCILLATOR of Henrys new
Slgnal to nolse at limitina ICE 662 Transistor & Diode Tester £12-90
threshold 40d8 HiVoltage Probe £6-42 | Absorption Wavemeter Catalogue
Audlo output 75mV Temperatures Probe £12-90 :‘AOKHz—QBOmHz n 6
Gauss Met: £12-90 angas .
LP1171 Lﬂ&'_ x Current nhunts 5-100A £4.86 | Battery operation £21-54
AM Bandwldth 6-5Hz P % 200 pages
Benin Red Microtest 80 ; TWO NEW STORES NOW OPE with over
Supply 6V negative earth Pocket Pre- f It you live In the Midlands come and see 5,000 items.
LP1179 and LP1171 £4-80 each or £8 63 pair. | cjgjon Multi- our new components sectlon at 94-96 | . ¢ ] d
& P 30p. Sultable Ferrite Aerial 83p. meter 20K Q/V UPPER PARLIAMENT STREET, ozens of new lines and new
e p—— EtzARAccuracy NOTTI GHAM. Phone Nottlngham ranges.
utlar odules anges
0 A Discount Vouch Ith evel
LP1157 AM/TYPE £288 | Shatler Proof Componems are back In Totienham | * A Discount woucher with every
LP1135 10-71LF. Unit  £6-81 | &258, BUIOT Court Road. ' :
LP1186 10-7 F/M Tuner £71-31 | 7g5ing £11-88 Try our new store at 231 TOTTENHAM | Send for your copy enclosing 70p
Gorler Perm. F'M Tuner £5:03 | ohms range COURT ROAD. Phone 01-580 3459 remittance

Electronic Centres Edyware Road Phone or
404-406 Electronic Components & Equipment 01-402 8381 call for

354 Disco. Lighting & High Power Sound 01-402 5854 3 .
”ENRys Radla 303 Special Bargain Centre g:::‘/’::,lgf,il 1

Also at 94-96 Upper Partiament St.. Noittingham | Access
D W2 Nottingham 40403 |
E_DGWARE RO—A ’ 231 Tottenham CourkRoad W1 0} 6366688  iyeicoing.
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LISTEN TO

*CR7OA

ORDER !

£39-00! (o)
+ VAT £9.75

COMMUNICATION REGEIVER

The CODAR CR70A is an outstanding general coverage communication

receiver, ideal for the keen SW.L.

te tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-*Q" Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

+ IMPORTANT NOTE

This fine receiver is not a mass produced item, but each set is hand
built to your order, individually checked and air tested. Please allow
for this when ordering—your delivery date will be shown on your
receipt, sent by return.

* Special discounts for Educational Authorities and Senior Citizens.
“Free Gift!! claim your Codar

ball-point pen free with your
next order!!”

WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE.

CODAR"®

THE WORLD!

) ad | PR40y%

£| I _00! (carr.)

free

+ VAT £2.75
R.F. PRESELECTOR

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which it now supersedes.

It employs Silicon ““N’* Channel FET (Field Effect Transistor) front end
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range | -5 to 35 MHz, providing a considerable
increase in gain up to an overall average of 30dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12

months Guarantee . ..
MULTIBAND—G*

SHORT WAVE RECEIVER KIT
£16:56! (o)
+ VAT £4-14

All transistor T.I..F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)

complete coverage—no gaps. Medium waves—Trawlers—Ship / Shore
leph All Six A Bands |60-10 metres—international Broadcast

from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.

Hi-Gain FET Regen. Det./AF/AF Module giving full loudspeaker output to

any external 2/3 ohm speaker. Receives AM/CW/SSB.

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge

required, simple to build, printed circuit and Pictorial Instruction Manual.

fully detailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

CODAR

YALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

NEW | AVAILABLE SOON I!
THE MINI-CLIPPER STARTER KIT. ALL SOLID STATE
SHORT WAVE RECEIVER, ALSO SUPER HI-"'Q" A.T.U.

Tel: LANCING 61901 8NI5 - 8TZ

y MONEY. ‘DACK TX ROT SATISFIRD,

L. . LARGE. STOCKS, LOW PRICES,
Flagtronios M. 20000 @ B
WINDSOR BERKS 3
58/60: GROVE RDi

4

CATALGGUE/LIST: PREE
BARCLAYCARD & ACCRS

SEND €.¥.0, ADD VAT TG ALL PRICES: IN €.K.PRP 1Sp: EXPORTA éOp.'

SPEC DEVICES ,CALLERS WELCOME,
END BAR,

INTEGRATED

wigitl Uispiays Mg IECRATE

SLA7 RED LED 0.:

TRANSISTORS

vero
& DIODES i g

VERO PINSx36 28p. =
COPPER CLAD VEROBOARD O.1"

FLUORESCENT LIGHTS 12V MADE IN UK
8 WATT 13" £3. 13w 22" £3.50

DIGITAL CLDCK

IC AY51224 4 DIGIT CLOCK £3.75

with heads etc.SEND 15p for DATA

709 DIL14 29p LM377 2x2W{2.87

SR T R T e

. 703 RF/IF  28p LW381 2xPre £2

JUMBO LED 0.6" 747 709 T099 23p  LM3900 4xOPA69p

J DISPLAY €2.25 ea. ;(1)8 gili ;; 3?" MC1303 €1.20

4p  MC1306 49p

3015F 0-9DP §1 ea. 723 Reg. 54p MC1310&LED£2.65

ZENON FLASH TUBE 741 DIL 8 27p MC1312 SQ £2.10

€4, .Data 15p. 741 DIL 14 29p MC1330 69p

741 TO99 29p MC1339 2xPre t1

LE DS [r@@] 1]35@ 747 2x741  70p MC1350 55p
748 DIL 8 33p NES36 fetOPA £2

7805 5V £1.40 NE540 Driver €1

LEDS 209 STYLE ONLY 13p ea 7812 & 15 £1,40 NE550 2vRef 79p
TIL 209 WITH CLIP RED 15p ea 76013 6% AF £1 NES55 Timer 55p
TIL 211 & CLIP GREEN 29p ea 8038 SIG GEN £3 NE556 2x £1.2
LARGE 0.2" & CLIP RED 17p ea CA3028 €1 NE560 PLL £3.15
LARGE 0.2" CLIP GREEN 30p ea CA3046 55p NES61 PLL £3.15
209 STYLE OR .2"ORANGE 29p ea CA3048 €2 NES62 PLL £3.19
INFRA RED LED £1.2N5777 33p. CA3052 £1.50 NE565 PLL £2.69
CA3054 €1 SN72709 709 28p

PH@T@ H@ /]][p) LM300 2-20V £2 SN72741 741 26p
LM301 OPA  45p SN72748 748 33p

TEC12 PHOTO AMP/SCMITT/RELAY LM304 0-40V €3 SN76660 IF €1
DRIVER or LED TTL INTERFACE 81p LM307 OPA  49p SN76611 IFtl.25
LM308 HiBo 95p TAD110 &IF €2

LM309K 5V £1.48 TBABLO 7WAF 99p

LM372 IF £1.80 2N414 RX £1.09

SPECIAL OFFERS

2N3055 FULIL HIGH SPEC 115W 37p
741C 8PIN DIL 27p.MFC4000B 33p
NE555 TIMER 55p.ZN414 RX £1.09
BC109 9p.2N3819e 16p.BFY51 15p

Price each

AC127 & 128 16p 7%6%22 s”igp 23"x5" 29p 23x31" 26p.3ix31"31p.
AC187 & 188 19p : P 3}"x5" 31p 3ix 17" £1.50

AD149 a3p TIP 41 790 Lilc's B ®

A 0 D o BD @ 88p s BOARDS 6x4}" £1.50
e o D 6 TIP 2955 90p 21 way edge connector 60p.
BC109 1p TIP 3038 sse 0 o N i pak
BC147/8/9 10p TIS43 seesn2gss o= © Dolds wiieil LW B
sciszyare azp nxioossor i JE) AN JR @) 69
BC167/8/9 12p }smo; 4p @@[m [;@
BC177/8/9  18p 4004 & 7 7p  pRINTED CIRCUIT BOARD KIT £1.69
BC182/3/4A4L10p 1N4148 8 914 4p  [pcON NO MESS ETCK PAK NBW 69p
BC212/3/444L11p 2N697 14p  DECON DESOLDER BRAID REEL 59p
BCY70/1/2  17p  2N706&8 11p HEATSINKS

BD131 & 132 39p 2N2646 UJT 32p

BFR51 2N2904 & 5 20p SF/TO5 & 18F/TO18 5p ea.TV4 15p.
BFR50/51 23p 2Nggz§myg 9p TV3/TO3 16p.EXTRUDED 4" 4Y1 28p.
BFR50/51 23 2N305 17p

HFR85/250V zgg 2N3055 115% 37p T6S308 GAS DETECTOR €1.80 ea.
BFYs0/1/2 159 333252 & B4 :gp LOGIC PROBE TTL TESTER PEN €5
88X19/20/21 16p  2N3702 & 3 9;‘; CAPACITORS

MJE2955 90p  2N3704 & 5 10p CERAMIC 22pf to 0,luf 50v 5p.
MJE3055 65p  2N3706 & 7 9p  ELECTROLYTIC:10/50/100 uf in
MPU131 PUT 49p 2N3708 & 9 8p 10v 5p.25v 6p.50v 8p.2uf/10v 5p.
0A91 OA21 6P 2N3710 & 11 10p 1000 uf/25v 18p.200/500 25v 9p.
0A81 & 0A91 6p 2N3818E FET 16p

TIP 20 & 30 52p 2N3s23E FET 17p POJENTIOMETERS (POTS) aB or EGIN
TIP 31 & 32 69p 2N3904/5/6 15p LIN or LOG ROTARY 13p.SWITCH 14p

7470 & 7472 29p

uM5311/4 6 DIGIT CLOCK ©7 m 1qn TTL
CASSETTE ke 7473/74/76 29p
° @ﬂ@’?S 7400 GATES 13p 7475 15p
mechanics 7404 INVERT 17p 7490 52p
7401/2/10etcldp 7491/2/3/4 58p
NEW 8tk CARTRIDGE MECHANISM £8 7413 SCMITT 31p 74100 74175 €1
STEREO CASSETTE MECHANISM £13.75 7440 BUFFER 14p 74121 32p
Suitable for 'PW ASCOT' recorder 7447 DRIVER 89p 7

4123 59p
74141(&7441)73p

FULL SELECTION IN OUR FREE LISTS. DUAL 45p.SLIDERS 29p.STEREQ 57p
KnoBs 7p.PRESETS 6PRESISTORS 14p

NEW TRAMPUS FULL SPEC PAKS SWITCHES: SPST 18p. DBDT 25p
PAK A 10 RE ;
DAK B 14 541 o avell €"2%e® EX1 Din pLugs ALL 12p. Sockers 10p,
PAK C 4 2N3055 £1.D 12 BC109 ¢1| ALI CASES AB5/AB7 50p.AB13 65p.
PAK E 10 BC182 €1.F 11 2N3704 €1 TRANSFORMERS 1A 6v6v or 12vi2y
PAK G 8 BFY51 ¢1.H 9 2N3819efi| Only €1.34.100mA type CT 75p.
PAK J 9 2N3053 £1.K 40 IN914 €1 UlL SUCH BiS

BZY88 400mW 1A/50V SCR 36D TEXAS GOLD

ZENER DIODES 9p  TAG1/400 55p  10% PROFILE ea

BRIDGE RECT ?;o‘fogv7 SCngl 8,14,& 16 PIN 13p

1A 50V ) 20P  5e146D TRIAC SOLDERCON STRIPS

BR100 DIAC '25p  10A 400V 75p 100 PINS 50p, 1K ¢3.
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MEDIUM WAVE DX
by CHARLES MOLLOY

often heard here in the UK. A path of dark-
ness between transmitter and receiver is
required for medium wave propagation and this
occurs to North America some five to six hours after
sunset in the UK. During the 'winter months
Canadians can be heard as early as 2300, to be
followed an hour later by outlets situated on the
eastern seaboard of the United States. North
Americans operate on channels spaced 10kHz apart
and they are allocated callsigns which are used
frequently as a means of identification, followed by
the city or town where the studios are located. Listen
on 930kHz for CJON St. John's in Newfoundland.
It is the most consistent North American, its time
zone is 3!2 hours behind GMT and it can be found
on the low frequency side of ATN Berlin on 935kHz.
Other Canadians which are heard regularly when
conditions are favourable are CBN St. John's on
640k1Iz; CHER Sydney, Nova Scotia on 950kHz; CBA
Moncton, New Brunswick on 1070kHz. Broadcasts
from the United States to look for are WABC on
770kIIz, WINS on 1010kHz and WNEW on 1130kHz,
all in New York City; WIIDII on 850kHz in Boston on
850kHz and WCAU in Philadelphia on 1210kHz.

NORTH AMERICAN medium wave stations are

Steve Whitt (l.ondon) reports “I can't wait for
winter DX conditions to test my loop aerial and I'm
looking forward to a batch of North American
goodies”, Steven is now using the PW medium wave
loop acrial and balanced FET pre-amplifier (April
1973) with his Chapman S6BS communications
receiver and he reckons this aerial is far better,
more sensitive and more directional, than his 30ft
longwire on the roof. Stations logged on this new
set-up include Radio Andorra on 701kHz, Radio
Dakar in Senegal on 764kHz and CJON St. John's
Newfoundland on 930klIlz, three continents!

Harold Emblem sends a really outstanding log of
summer DX heard at his QTH in Mirfield, York-
shire, on an Eddystone 730/4 communications
receiver using a long wire and a medium wave
loop, DX heard includes CBT Grand Falls, New-
foundland on 540kHz; CKVO Clarenville, Nfld on
710kHz; CBNM Marystown, Nfld on 740kHz; WABC
New York City on 770kHz; CBH Halifax, Nova
Scotia on 860kHz; CICH in Halifax on 920kHz; CBM
Montreal on 940kHz; CHNS Halifax on 960kHz;
WINS New York City on 1010kHz; WNEW also in
NYC on 1130kHz; WCAU Philadelphia 1210kHz;
CKEC New Glasgow, N.S. 1320kHz; WLAC Nash-
ville, Tennessee on 1510kHz and WKBW in Buffalo,
N.Y. on 1520kHz.

Peter Bowyer (Kettering) uses a Murphy A168 for
DXing on the medium waves and reports hearing
AFN Augsburg and Radio Tirana, Albania both on
1394kHz and Trans World Radio, Montecarlo on
1466kHz. Fifteen-year-old Stephen Boyle of Auchter-
arder, Perthshire used a Philips 90RL210 with an
externally mounted MW loop. Stations logged
include Radio Norway on 1578kHz (in English at
midnight GMT) and Radio Tirana, Albania on
1394kHz again.

Joseph Bite (Dublin) and Derek Vivian (Jersey
C.I.) ask which type of receiver is the most suitable
for MW DXing. Communications receivers such as
the Trio 9RS9DS, AR88, CR100 or the Heathkit
GR78 (which operatee from batteries or mains) have
the sensitivity and selectivity that will bring
optimum results. Simpler receivers when connected
to a good aerial will, however, pull in a considerable
amount of DX on the medium waves.

BROGADCAST BANDS »
Short Wave reports by the 15th of the month
to Derek Bell. c/o Practical Wireless, Fieetway
House, Farringdon Straet, Landon, EC4A 4AD.
Mediem Wave Logs to Charles Mulluy, 132 Segars s*
Lame, Southport, PRE 345G, "

AMATEUR BANDS - < "“-

. Logs covering . any amateur band(s ’m band/wx
"alphabetical “order by the end of the month to»w
. Eric Dowdeswell G4AR, Silver Firs, Leatherhead

. Road, Ashtead, Surrey, KT21 2TW 1y ¥ §<<

s &
‘§’§«»un<\

CQ! CQ! CQ! CQ!

ISSUES WANTED

.. Television for March, Aprii, May, June 1974.—
R. Mehrotra, F-114 D.D.A. Colony, Naraina, New Delhi-28,
110028, India.

..August 1973 issue of P.W.—T. J. Flanagan, 17 Addison
Crescent, Old Trafford, Manchester, M16 OWN.

..January to April 1973 P.W. inclusive also June 1973
and March and April 1974 P.W.—K. Hunter, 31 Cwmbath
Road, Morriston, Swansea, SA8 7BA.

..1950 March, November, December. 1952 January March,
April, August, September, 1953 May-—all Practical Wireless.
—dJ. Luxton, Bergheim, Battery Hill, Fairlight, Hastings,
TN35 4AP.

..P.W, for February 1974, February 1966, April 1969 and
June 1969 plus any subsequent issues dealing with aerials,
April 1970, June 1970 plus any subsequent issues dealing
with the LF Bands Transceiver, April 1972, Also P.E. for

Practical Wireless, November 1975

April 1965 and February 1966.—S. A. Rizvi, P.O. Box 2671
Tripoli, Libya.

..December 1970 and January 1971 issues of P.W.—
J. M. Bell, 60 Wendover Road, Harlesden, London, NW10.

..all issues of P.W. including December 1971.—B. Dissel-
mann, Skovlyporten 3-1, DK-2840, Holte, Denmark.

..issues of P.W. or the circuits of the P.W. Sound Effects
Synthesiser first published in March 1971 (circuits 3-11
wanted).—D. Weeks, S.A.C., K8093975, GESF, R.A.F.
Wildenrath, B.F.P.O. 42,

..any back issues of Practical Wireless, Television.—
Craig Sellen, Box 853, Wayne, N.J. 07470, U.S.A.

..issues of P.W. containing instructions of the VHF
Transistor Receiver with blueprint (around July 1965).—
J. W. Cooling, 33 Flat Sorrel Court, 1 The Green, Mt. Sorre!,
Leicestershire.

P.W. May1971-—J Rendall, 59 Hood Avenue, Southgate,
London N14 4QJ.

..P.W. January 1972 to October 1972 Inclusive, P.W,
March 1973—June 1973 inclusive and P.W. October 1973.—
G. F. McCarthy, Ballymodan Place, Bandon, Co. Cork,
Ireland.
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IMPROVE YOUR BUDGET STEREO SYSTEM
—continued from page 574

cation I arranged that the audio is completely muted

when tuning. Fig. 3 shows the final arrangement.

Any dircuit changes should only be done after
reference to the manufacturers circuit diagram to
make quite sure that no unpleasant or even disas-
trous effects will result. The AFC circuit shown is
common to almost all budget stereos. The AFC and
audio are fed from the discriminator output via a
high value resistance (typically 150kQ) to the AFC
switch. The AFC line is decoupled after the switch

Discriminator L kc
4 >, Lv
R
Tuning ¢——=u Decoder
meter

1mA l
o}

AFC
Normalé—-Schh —3 Tune
[o] TR
T /150k
Transfer

LA
X Yl

To AFC
©  Diode

SALH
220k
041
FKO98]

Fig. 3: Spare contacts on AFC swilch are used to switch-in an in-
sensitive meter (see text for value of R). Note that the 150k resistor
Is moved to the new position XY.

(typically 220k and 0-1uxF). The 150k prevents the
audio from being shorted to chassis when the AFC
is disabled. In the new circuit arrangement, how-
ever, we want to lose it so that muting takes place
when tuning, done by moving the 150k to the
diode side of the switch. With printed circuit boards
the easiest way of doing this is to short out the
existing 150kQ with a wire link and to carefully cut
the foil on the other side of the switch, bridging the
gap with a new 150k resistor.

The end product is superior to that provided on
more expensive systems. We tune for a peak on
the meter in complete silence, selecting the wanted
station by the position of the tuning scale and then
switching in the AFC to take care of drift. The
muting works quite smoothly and there are no loud
noises when it is switched in and out.

TO BE CONTINUED

AVAILABLE NOW!
REPRINT OF PW's

TELE-TENNIS SERIES
duly-November 74

Send 75p + 7p (post & packing) to: Chief Cashier
(PW Tele-Tennis), IPC Magazines, Tower House,
Southampton St., London, WC2E 3QX.

BUILD THESE
VEROBOARD PROJECTS

VERSATILE LIGHT ALARM

PLUS MANY MORE ARTICLES
ON SALE 1st OCTOBER

A RADIO:ELECTRONIGS

CONSTRUCTOR

y 7.7 ZUEROBIINRD

IN OCTOBER ISSUE

BROADCAST BAND RECEIVER

:uf{; T
ek

BUY NOW AND BE SURE
OF YOUR COPY - PRICE 30p

Practical Wireless, November 1975
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The All Elektrik Wireless.

Electronically tuned MW/LW tuners =

MC720 3 Stage tuned MW HiFi tuner module,
with IC RF/IF system and ceramic filter.
kit price £8; built version (MC9720) £9.95.

2 stage varicap tuned MW/LW tuner, with
electronic MW/LW switching and ferrite rod
antenna; terminations to .2"' edge connector
kit price £8; built (MC9722) £10.45.

MC722

FM tunerheads

EF5600 5 varicap cct., AFC, AGC, mos input £10.00
EC3302 3 varicap cct., AFC, FET input £5.00.
8319 4 varicap cct., AFC, AGC, dual mosfet £9.
NT3302 3 mechanically tuned ccts. 366+366pF AM

r—Complete tuner systems/accessones—‘
and miscellaneous items

Tunerset. 1uV for 26db S/N; .1% THD, with|
varicap tuning, full scan/lock facility. £24.
Tunerset with PLL MPX decoder; 1.2uV for
26dB S/N; .7%THD (inc. decoder).£24.00.
Teak cabinet and chassis/front panel for our
various am/fm tuner modules and kits. With
provision for 3 meters, long slider, 6 preset
unit, 5 push button switches, LED etc.
£10.00 (carriage £2.50 extra.)

The International (see ET| Sept 75) FM tun-

7252
7253

7500

7501

gang capacitor. FET FM input stage. £5.00.

er. Complete kit & cabinet. £40.00.

isc. G3XGP 2m converter kit. (Complete exclu-
ding case) £7.50/WS150 150mm slider £3 .
MVAM1 £2.75; MVAM2 £1.05 Full list OA.

Amobit is the UK’s most comprehensive source for wireless components. Delivery for items in stock is by
return of post. Only first quality types are supplied. An SAE will bring you the current shortform price and
information list. 40p will bring you the complete data information folder. Please remember to add VAT & PP.

37 High Street

-4 Brentwood
am l . - Essex CM14 4RH
international 1216029 ux-995194

Terms: UK prices exclude vat.
UK postage and packing 20p

per order. Europe 40p/4 oz at
airmail rate. Min order £1.00.

B. BAMBER ELECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE
Telephone: ELY (0353) 880185 (2 lines) Tuesday-Saturday

ALL BELOW—ADD 8% VAT
VARIABLE STABILISED PSU, soild-state
240V a.c. input, output 0-24V dc at

ALL BELOW—ADD 8% VAT
Bl.c'k plastic knobs. §in dia , tin spindie
4 for

Anhydrous technlcal quall!y in 1lb
double sealed packs. 1ib 85p; alb
£1-99; 10Ib £4-88; 100Ib £38.
. COMPUTER PANELSU -
alb anld £1: 75 7|b 53 “ 561b £16,
Pack with about 500 componenh inc.
at least 50 transistors £
71b BARGAIN PARC!LS

Hur,\d‘reds of new componez\tl—pol:,

r . s, .
PC boards with transistors and diodes
also loads of odds and ends. Contents
always chnngln&’om{ £3-25.
POWER PPLY UNIT
G101: Mains transformer, 2A thermal
cut-out, dridge rect., will give 1:7-
10-5V output with 2 extra capacitors
(provlde?. With data, only £1-3¢
RANSFORMERS
All mains primaries. 6-0-8Y @ 100mA
90p; -9V 100mA 95p; 12-0-12v
100mA £1-00. 24-0-24V 500mA £2-05
1A muilitapped Yo give 3, 4, 5, 8, 8, 9,
10,12, 15, 18, 29, 24 or 30V, aiso 12-0-12
or 15:0-15 £3-15. 2A version £4-40.
6:5-0-6:-5V 500mA £1-45; 17V 1A £2;
Y 10A ﬂ 00 sub-minlature 12-0-12V
@ 50mA
Sond 1.p Slump for
Multimeter Catalogue
| orders over £3).
All  prices  include UK postage
and VAT @ BY% or 25% as appro-
prlnte SAE ist, enqulvlo: Surplus
omponents warted for cash

PRICE INCREASES DUE TD NEW
POSTAL RATES.

(PWI11)

GREENWELD

81 Shirley Park Rd. Southampton,
801 4FX. Tel: (0703) 772501,
Al'o callers welcome at 21 Deptiord

-682 2009, & 38 Lower
Addlsconb. Rd. Croydon 01-688 2950

Hiustrated
(Free with

RELAY UNIT BARGAIN PACKS

Smart steel case 12 x 7 x 41" with 12 BC107 £1-28 25 1N4001 £1-28
22 PO Type relays, most with at 14 BC108 £1-20 22 1N4002 £1-2¢
least 3 sets c/o contacts; 4 reed 12 BC109 £1-20 20 1N4003 £1-2¢
relays+colls, 2 pots, resistors, 15 BC148 £1-20 18 1N4004 £1-29
capacitors, 12BH7 valve, various 13 BC149 £1-2¢ 16 1N4005 £1-20
dlodes, hg board etc elc Only 13 75 12 BC157 £1-20 14 1N4008 £1-2¢

PC ETCHING KIT MK 12 BC158 £1-29 12 1N4007 £1-20
Contalns 1Ib Fetrlc Chloride, 100 sq 12 BC159 £1-28 40 1N4148 £1:-20
Ins copper clad board, DALO etch 2 2N2646 £1-20 3 2N3055 £1-20
resist pen, abrasive cleaner etching 10 BC328 £1-2¢ 12 BC548 £1-29
dish and Instrictions. Now also 12 BF194 £1-2¢ 12 BF195 £1-2¢
includes 2 miniature drlll bits. £3-65 7 BF173 £1-20 5 BF181 £1-20

FERRIC CHLORIDE All full spec marbed t

3 PIN DIL 741°'s

10+26p:25+23p1100 + 211,250+ 20p
355 TIMERS

3+ 55p; 10+ 45p; 25+ 40p; 100+ 38p

RESISTORS AND CAPACITORS

400 asstd carbon resistors £1-50

250 Hi-stabs 1, 2, 5%, 1, 1, 1W £1-40

100 Wirewounds, 2'W fo 15W £2-08

200 ceramic, mlca etc caps £1-10

100 C280 polyesters, -D1--47 £1-30

200 min electrolyt ¢s, but mainly

unmarked, so only £1-45.

15 airspaced & compression trimmers

up to 1250pF £9-

200 min. resistors, { 1, IW, mostly

carbon film’€1:10

JUMBO PACK—1 each of the above,

© £10-90 value for only £8-58!11

VEROBOARD
100 sq Ins, about 8 pleces asstd sizes
and pitches £1-18

MISCELLANEOUS
SPCO microswlitch, SA 12p; 15 asstd
pots T5p; plug in ralay, 250002 4 c/o
25p; 4 x 80V 10A rects on heat sink,
ideal batt, charger. £1-20 SN76660N
£1. Good range close tolerance resis-
tors—SAE list 96kHz crystal £1

CHESTER WAREHOUSE MUST
BE CLEARED BY 1st NOV, TOWER
HARF, RAYMOND ST,, CHESTER

L bt Mt ity
T""TRANSISTCR PACKS
Large quantity of malaly unmarked
out of spec. transittors just arrived.
Sample tests show 75% OK. Sold In
mixed packs with PP, NPN, RF, AF,
plastic, metal can, :mull slonal and
power devices. At least 200 for £1:-50;
500 for £3-59; 1000 -or £6:00. Out-of~
spec 2N3055's 10 for £| 00 25 unteated
BFY51 type tranaistors £1-00, 40

untested BC108 £1; 100 £2-09,

500mA. +32V dc. at approx. 50mA.
Voltage controited by external 5k pot
Size 7§ x 4 x 24In (less 5kt pot). £5

each
THREE-TURN WIRE-WOUND POTS, 5k,
for above, 75p each
MAINS TRANSFOHMERS
All_ 240V input, voltages quoted approx
RMS (Please quote type no only when
ordering.)
TYPE 10/2, 10-0-10V at 2A. £1-50 each
TYPE 18/2, 18V at 2A, £1-85 each
TYPE 28:4. 28V at 4A + 125V at 500mA £4
TYPE 83/1, 6 3V at 1A, 85p each or 2 for

£1 50
TYPE '29 400V at 20mA + 200V at 10mA +
at 500mA. £1-25,
TYPE 72703. 400V at 10OMA + 200V at 5SmA +
6 3V at 400mA, £1-25
TYPE 70462, 250-0-250V at 80mA + 6 3Vat
3A, £1-75
RADIOSPARES 500W  AUTO TRANS-
FOR RS, 100-110-150-200-220-240—
250V lnpped nput and output, step-up
or step-down facility. ex-new equip £8
CURLY LEADS, 4 care telephone type
2 for 20
PC board withdrawal handles. mixed cols
8 for 50p
Solder 20SWG, 60/40 alloy. approx B8yds

25 wly 1SEP PLUGS AND SOCKETS, 40p
set (1 plug + 1 skt

DIE CAST BOXES (approx size in incnes)
IR | 15 L

1mA METERS 2in square, plastic #ronts
(these have a paper scaie stuck over the
original, marked 0-1mA. which 13 easily
peelad off, and an internal 18k resistor
which is easily removed), £1-75 each, or
2 for £3.

Ring magnets, 7mm Inside dia.. 20 for

14#in polythene chassis mounting fuse-
holders, 8 for 30p.

LES Lamps, 24V 1 2W, 10 for 40p

3 Switch Push Button Units (3 x 2 pole
2 way), min, push-push awitches, $in
dia. buttons. mounted on one unit. 49,

Perspex coil formers, 1iin x }in dia . 5 for
25

3
Turret tags, <¢In dia.. 25p pack
Rotary switches. min 4 pole 2-way, 2 for

Sop

Telephone type earpiece insert, S0p

Reeds (for reed relays) single-pole make,
5 for 30p

Mullard tubular ceramic trimmaers. 1-18pF
8 for 50p (as featured in Aad Comm
Jan. p. 25)

1 C s, some coded, 14DIL type. untested
mixad, 20 for 25

Miniature slider switches. 2 pole, 2-way
5 for

TRANSISTOR HEATSINKS, to take 2 x
TO18 transistors. screw In clamps, biock
size 1 x § x yin, with holes for mount-
ng. 3 for 50

TO3 transistor insuiator sets, 10 for 50p

ALL BELOW—ADD 25% VAT

TV plugs, metal lrpe. 8 for

TV sockets metal type. 5 for

TV line connectors (back-to-back socket)
5 for 50p.

OC200 transistors, 6 for 50,

BSYS5A transistors, 6 for &p

BFY51 transistors, 4 for 60p

BCY72 transistors. 5 for 50p

PNP audio type TOS5 transistors, 12 for 25p

IF cans {in square. suitable for rewind
6 for 30p

DiN SPEAKER SOCKETS (2-pin) 4 for 30p

HIGH QUALITY SPEAKERS, 8% x 6in
elliptical, only 2in deep. iInverse magnet
4 ohms. rated up to 10W, £1-50 each, or
2 for £2-75 {qty discount available)

TERMS OF BUSINESS' CASH WITH ORDER (minimum order £1) POST FREE (UK ONLY)
PLEASE ADD VAT AS SHOWN
Export enquiriss welcome. Callers welcome. Tues. to Sat
Please enclose S A.E. with ALL enquirnes

Practical Wireless, November 1975
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TUAGC

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

TUAC POWER MODULES offering more power and quality than ever before

Power supplies vacuum impreg-
nated Transformers with supply
board incorporating pre-amp
supply

® 125 watts RMS
continuous sine
wave output

TLIOO

-5"!:652 3in S x5x3in
@ 60 watts R.M.S. @ 100 watts R.MS.

continuous sine continuous sine

7 x 6% x 3in
wave output wave output
® 2 R.CA. 110 watt ® 2 R.C.A. 150 watt

£I 9'50 ' |5 amp transistors IS amp transistors
® 4 R.C.A.150 watt 15 amp output transistors £|2'50 £| 5’00

PS 125 + 45 volts for TP125 £12-25
PS 100 + 43 volts for TL100 £11-25 Specification on all power modules. All output
® Rugged layer wound driver transformer PS 60 & 38 volts for TL60 £10-00 ggmir_r?rﬁ};\gs:E(')-?'dBc;’Su:p;;mtpe?caarl\lce?;/15.
@ Short—Open—and Thermal overload | PS 30 + 25 volts for TL30 £6-75 | jnput 'sensitiviaty 80mv. into 10°kuy;pFreqyueng)'«

protection PSU 2 for supplying disco mixer response 20Hz-20kHz +2dB; Hum and noise

TUAC DlSCQT‘HEQUEv MIXER WITH AUTO FADE
S o P e AP R N S b

O P ouQrTUOSG - @ ®
psc S, :

VuX -
£31-50
Deslgned for the discerning D.J. of professional standard. Specification: Deck Inputs—50mV Into 1M £2; Deck Tone Controls—
Offering a vast variety of functions. Controls: Mic Vol; Tone, treble +20 —10dB at 12kHz. Bass +22 —15dB at 40Hz; Mic Input — PANEL SIZE
over-ride depth; auto/Manual Sw: Tape Vol; L & R Deck Faders; 200 ohms upwards, 2mV into 10k£; Mic Tone Control—Total I8 p
Deck Volume; Treble and Bass; H. Phon Vol Selector; Master Variation Treble 15dB. Total Variation Bass 10dB; Tape Input "ﬂ"“u
Vol On/Off Sw. Max output 1V RMS. 30mV into 47k £}; Power Requirements—30—50 volts at 50mA. DEPTH 3in.
HOW TO ORDER BY POST STOCKISTS—CALLERS ONLY
Arthur Sallis Ltd., 28 Gardner Street. Tel. Brighton 65806
Make cheques/P.0.s payable to TUAC LTD (PW6) Bristol Disco Centre, 86 Stokes Croft. Tel. Bristol 41666
Socodi, 9 The Friars. Tel. Canterbury 60948
or quote Access/Barclay Card No. Cookies, 132 West Street. Tel. Crewe 4739
and postto TUAC LTD (PW/6) Calbarrie Audio, 88 Weliington Street. Tel. Luton 411733
. Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340
163 Mitcham Road, London, SW17 9PG Damon Electronics, 99 Carrington Street. Tel. Nottingham
We accept phone orde inst B3880
ccept pho rs aga Electra Centre, 58 Lancaster Road. Tel. Preston 58488
Access/Barclay Card Holders Mitchell Electronics, 64 Winchester Street. Tel. Salisbury
a 23689
Phone: 01-672 31 37/9080 Wec Lighting, 10 Commercial Road. Tel. Southampton 28102

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

ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER H.P.ENQUIRIES INVITED.
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TUAGC ANNOUNCES THE LATEST

f 1976 £715

| Printing schedule precluded illustration.
. However send now for details and specifi-
- 4 cation.

NEW!!! 4 CHANNEL SOUND TO LIGHT SEQUENCER—4LSMI

@ R.C.A. 8 amp Triacs
& 1000W per channel
@ Fully suppressed and fused

# Switched master control for sound operation
from {W to 125W

& Speed control for fixed rate sequence from 8
per minute to 50 per second

@ Full logic integrated circuitry with optical
isolation for amplifier protection

@ Full wave control
& 13 easy connections

Patents applied for £22-00

3CHANNELLIGHT MODULATOR

® R.C.A. 8 amp Triacs @ 1000W per channel & Each
channel fully suppressed and fused @ Master contro! to
operate from 1W to 100W # Full wave control @ 12 easy

connections
Single Channel Version 1500 watts £7°25 £' 5.50

=1 g o B Y
\

£9.50

SEQUENCE DIMMER MODULE—3SDMI DIMMER MODULE—LMDI
Speed Control 3 per min. to 10 per sec. Dimmer control to each Dimmer controi for each channel
channel. Full logic integrated circuitry. 9 easy connections 7 easy connections

OPEN 6 DAYS A WEEK 9.30am - 6.00pm.
163 MITCHAM RD-LONDON SW17 9PG 01:672 3137/9080
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people will be when they’re

Now

"I MADE IT MYSELF

Imagine the thrill yow'll feel! I'magine how impressed _\_

hearing a programme on a

modern radio you made yourself.

I Learn the secrets of radio

and electronics by building your
own modern transistor radio!

Practical lessons teach you sooner
than you would dream possible.

What a wonderful way to learn—and pave the way to a new,

better-paid career! No dreary

ploughing through page after

page of dull facts and figures. With this fascinating Technatron

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with your own hands that
you'll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find people to
fill the jobs!

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
you need, Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get everything you need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

POST
TODAY FOR
FREE BOOK

ll-Address

. i POST CODE,...,

To: ALDERMASTON COLLEGE

DEPT. CPW 11, READING RGT 4PF
Also at our London Advisory Office, 4 Fore Street
Avenue, Moorgate, London, EC2Y SEJ Tel; 01-820 2721
Yes, |'d like to know more about your course. Please send
me free details—plus your big, 76-page book that tells
about all your courses.

So fast, so easy,

this personalised course
will teach you even if
you don't know a thing
today!
No matter how little you know now,
no matter what your background or
education, we'll teach you. Step by
step, in simple easy-to-understand
language, you pick up the secrets of
radio and electronics.

You become a man who makes
things, not just another of the
millions, who don’t understand, And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can go on o acquire
highpowered technical qualifications,
because our famous courses g0
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you’ll enjoy for
years. Send the coupon now. There’s
no obligation.

|CPWII

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

‘I' e 42 x 42mm METERS ImA,
et g 10mA, 100mA, 500mA, £2-76,
B = 11p P. & P.
[p— |

60 x 45Smm METERS 50uA,
100uA, 5004A and ImA VU
METER £2-92, l1p P. & P.

EDGEWISE METERS, 90mm x

in x 3in METER. 30uA,
Hin X 34in A 1 34mm, ImA £3-40, 13p P. & P.

50uA or 100uA, £3-85. P. & P. 13p.

TAPE

MULTI-
RECORDER i
E o D \ﬁﬁ METER
C TE'- Modet ITI-2
3t % 20,000 ohm/
5004, 80p 3.. volt, £6-90.
P. & P. 10p. P.&P. 164p.
CARDIOID
DYNAMIC
MICROPHONE
Mode! UD-130. Fre-
quency response 50— o
15,000c¢/s. impedance 3WATT STEREO AMPLIFIER

Dual 50K and 600 ohms,
£7-40. P. & P. 13p.

14W PER CHANNEL
£4:30. P. & P. 124p.

All above prices include V.A.T. LARGE S.A.E. for List No. 12,
Special prices for quantity quoted on request.

M. DZIUBAS
I58 Bradshawgate - Bolton - Lancs. BL2 IBA

VALVE BARGAINS
Any 5 64p, 10 99p, 50 £4.

AERIAL BOOSTERS

We make three types of

Your choice from the | Aerial Boosters all for
following list: ECH84, | set top fitting, with Co-ax
ECC82, ECL80, EF80, Plugs and Sockets.

EF83, EF184, PC86, PC88, Bil—For Stereo and
PCF80, PCF802, PCL82, Standard VHF Radio
PCL84, PCL85, PCL805, | BI2—For the older VHF
pCL86, PFL200, PL36, Television, please
PL504, PY33, PY8I], PY800, state BBCl and ITV
pPY88, EH90, 30FLI, 30FL2, Channels.

30PLI4. 6F28 B45—For mon. or colour
Colour Valves 25p each this covers the com-
CoaT Visos, “PYso0jA | aRlese UHE band

- plite with Battery and
take only minutes to fit.

Press 4 Button Tran- N

sistor UHF Tuners £2-50 Price £3-90 each

BARGAIN PACKS

All Components in the Bargain Packs are unused

and marked.

Pack |—Polyester (C280) Axial Leads Capacitors—
250V/W & 400V/W, very good mixed selection from
0-01 UF to 2-2 UF. Price 100 £1-25, 1000 £10-00 (our
choice).

Pack 2—Light Dimmers. 300 watt Light Dimmers
complete with Plate (replaces existing switch. Takes
only minutes to fit. Price £2-85.

Co-Ax Connectors 8p (70p).

Co-Ax Plug—8p (70p).

Jack Plugs—Standard 17p (£1-50), 2-5mm 10p (85p),
3-5mm 10p (85p).

Din Plugs—2 Pin i2p (£1:00), 3 Pin 14p (£1-20), 5 Pin
18p (£1:50). (Price in brackets for Ten).

Prices include V.A.T. P. & P. under £i/10p, £1 to £3/15p,

above £3/20p. Overseas at cost. Money back guarantee on

all orders.

ELECTRONIC MAILORDER LTD., 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036.
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Everest Instruments Ltd.

34, Shakespeare St., Nottingham.
Tel. (0602) 45466

All prices quloted include p. & p., & VAT, min, order
y.

£1, CWO on
Transformers
All 240v 50hz primaries
Volts Amps £p
6-3 1-5 1-83
8-3 3-0 2-09
90 1-0 1-83
12-0 0-5 1-83
12:0 1-5 2-09
12-0 30 3-02
6-0-6 0-5 1-96
9-0-9 05 1-96
9-0-9 1-0 223
10-0-10 2-0 3-00
12-0-12 1-0 2-23
12-0-12 2.0 313
12-0-12 30 4-32
15-0-15 1-0 2-38
15-0-15 2-0 3-78
18-0-18 2-0 4-32
20-0-20 1-0 3-03
20-0-20 2-0 4-32
30-0-30 1-0 4-32
0-10-12-14-

16-18 40 4-58
0-12-15-20-

24-30 2-0 445
0-5-20-30-

40-60 2-0 654
Bulk tape eraser  3-53
15-8-3 ohm 12 watt

matching 1M
Transistor driver

LhE 3 927
P.C. Board
SInuIe sided fibre

8-70 sq ft
Double sided ﬂbre
glass 1-00 sq ft

Cut In multiples of 6
ie 6x6, 6x12 12 x12,
12 x 18, etc.

Clrcult etchant 250mi ¢-55
1 Ib ferric chloride  0-50
250mi plastic bottles ¢-16

Speakers * £p
3” Goodman tweeter
8 ohm 51CD4 1-47

3” Audax tweeter
8 ohm 15 watt 1-60

5" Audax bass

8 ohm 10 watt 3-23
64" Audax 8 ohm

15 watt 2-95
64" EMI d/cone

8 ohm 10 watt 3-59

8 x 5 EM! d/cone

8 ohm 10 watt 367
8” Celestion d/cone

8 ohm 10 watt 2-76

10 x 6 EMI £p

8 ohm 20 watt 7-38
13 x 8 EMI

8 ohm 20 watt 6-75
13 x 8 EMI

8 ohm 25 watt T84
Semiconductors
Diodes
IN4001 sp
IN4002 T4p
IN4003 %p
IN4004 13
IN4006 12p
IN4007 13p
OAT0 8p
OAB81 Tip
OA20 ép
OA9N 6p
0A202 Tip
BA154 8ip
BA156 13p
INg14 4p
400mw zeners

3v to 33v 10p
Silicone bridge
roctifiers
2a 59v rms 40p
2a 100v rms 47p
Thyristors
1a 100v piv 30p
1a 400v piv 45p
3a 400v piv STp
Triacs
2a 400v piv 68p
8a 400v piv 85p
10a 400v piv 122p
Dlac 25p
Linear I.C's
709P 8p D.I.L. 30p
741P 8p D.I.L. 42p
748P 8p D.I, 45p
74 series T.T.L.
7400 15p
7402 1Sp
7404 1Sp
43 43p
7447 123p
7473 46p
7475 S58p
7490 9p

115p

D.L.L. sockets
8 pin 1Sp
14 pin 15p
16 pin 16p

Electrolytics. Tubular with
stated,

Mfd, Volts

47 4
330 4

68 6-3

470 6:3
1000 [}
25 10
47 10
220 10
330 10
18 16
3 16
88 18
220 16
220 16
330 16
1000 16
10 25
22 25
47 25
100 25
150 25
200 25
1250 25
25
1000+ 1000 30
25 30
6-8 40
16 40
100 40
1000 50
1 83
47 63
10 83
32 63
800 63
2500 63
4700 83

axial leads except where

Pence

single end p/c fitting

single end p/c fitting

Dt o PO 0 00w O I~ A D g

24 singie end can
55 single end can
32 single end can
40 single end can

single end can

32 single end can
80 single end can
140 single end can

DIGITAL CLOCK
KITS

MHI—A modular approach to digital clock
bullding. An MHI kit uses an MH! clock
kit plus an MHI display kit. Any of the clock
kits will Interface with any of the display kits or
with any other common-anode LED dlsplay.
Each clock kit t asic
plus a PCB—all you have to supply Is a few
resistors, transistors, etc.

MHI-5378. This kit has full car/boat clock facili-
ties, quartz time source, brightness control,
etc, Display is switchable with Ignitlon for
power saving.

MM5378 socket, CA3081, 2MHs XTAL
and trlmmers PCB, £15-10

MHI-5024. The MHI-5024 kit will act as a 6 or 4
digit stop watch chip with readouts down to
-1 gec, Clock will count up or down and can
(with additional components) also act as a
calculator.

Kit: MK5024, socket, CA3081, PCB £14-00

MHI-5314. Six diglt basic clock, 12/24 hour,
MMS5314 chip. £6-60

MHI-5025. Six digit alarm clock, Snooze, MK5025
chip. £9-35

MHI-7001. Six digit Time/Date/Alarm/TIimer, can
be used as electronic time-switch in addn to
other functions. £10-00

MHI-D707. Four or six diglt display klt 0 -3” digits

1g—£6-60
Supplled with PCB. 8 qu—u 50
MHI-D727. Four or six diglts, 0-5” hlgh dlglts.

Supplled with 6 digit PCB,. 0 Dlg—£12 00
MHI-D747. Four or six digits, 0-6” high dlglt:.

g H
Supplied with PCB for 6 digits. 6 Dig—£14-70

TERMS: CWO, Access, Barclaycard (simply

quote your number and sign). Credlt facilities to
Accredited account holders,

&) qdi

68 Ebberns Road, VAT: All prices
Hemel Hempstead, exclude VAT (8%)
Herts HP3 SRDA. P/P: 15p.

JC12 AMPLIFIER
6W IC audio amp
wlith free data
and printed
circuit £2-85

DE LUXE KIT FOR THE JC12

Includes all parts for the printed circult and
volume, bass and treble controls needed to
complete the mono verslon £2-52.Stereo model
wlith balance control £5-20.

JC12 POWERKIT
Supplles 28V 0-5 Amps £4-77,

PREAMP KITS FOR THE JC12

Type 1 for magneﬂc plckups mics and tuners.
Mono model £2-15, Stereo model £3-70. Type 2
for ceramic or crystal pickups. Mono £1-27,
Stereo £2-33,

SEND SAE FOR FREE LEAFLET ON KITS

N\

SINCLAIR IC20 10+10W stereo amp,
kit with free booklet and
printed circuilt £8-58
PZ20 power supply kit for
above £5-91
VP20 volume, tone control

AMPLIFIERS and preamp kit £6-79

SEND SAE FOR FREE DATA BOOKLET

——
JC40 AMPLIFIER

The big daddy of our range of IC audio amplifler I

kits, 20W oufput. With free booklet and printed
circult £6,

SHORT-WAVE
KITS

H.A.C.

WORLD-WIDE RECEPTION

Famous for over 35 years for 8hort-Wave Equip-
ment of quality. “H.A.C.” were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
customers—including Technical Colleges, Hos
pitals, Public 8chools, R.A.F., Army, Hams, etc

1876 “DX" RECEIVER
Complete kit—Price £5-50 (incl. p. & p. & V.A.T.).
Customer writes: “Australia, India and America
at Joud volume."—"I have now heard over 300
stations including many Amateurs. I have
received 32 Q.8.L. verifled reports—from all
continents. An amazing one-valver ™
This kit contains all genuine short-wave com
ponents, drilled chassis, valve, accessories and full
iostructions. Ready to assemble, and of course,
&8 all our products—fully guaranteed. Full range
of other 8.W. kits, Including the famous model
“K plus’ (lllustrated above). All orders despatched
within 7 days. Send now for free descriptive
catalogue of kits and components,

Send stamped enveiope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. |6, EAST GRINSTEAD,
SUSSEX RHI9 3SN

12V at 500 mA £5-45.

3-WAY MODEL
Switched outputs of 8, 7 and
B8V at 250mA with unlque 4 way
multi jack plug and socket out-
put connector £3-55.

BATTERY ELIMINATOR BARGAINS
6-WAY SPECIA
The most versatlle battery
elimlnator ever offered. Swit-
ched output of 3, 4§, 6, 74,9
and

-
RADIO MODELS ;
50mA output with poppett
battery connectors for transis-
tor radios etc. 8V £4-05, 9V
£4-05 Double 4}+4iV £4-43,
8+6V £4-43. 049V £4-43,
TAPE RECORDER MAINS UNITS
73V output compiete with 5 pin DIN plug to run
cassette tape recorders from the AC mains £4-61.

SINCLAIR CA.I;CULATORS

Cambridge £!
MAINS UNITS

Cam, Memory £14-10
Sclentific £14-10 For Oxford Series £3-19

Oxford 100 £9-95 For Cambridge, Cam
Oxford 200 £15-90 Mem. and Scientific
Oxford 300 £22-98 £3-65

FERRANTI ZN414

IC radio chip with data £1-89, Also avallable kit
of extra parts to complete a radio £3-38. Send sae
for free leaflet,

SINCLAIR PROJECT 80

AFU £7-55 FM Tuner £13-25

Z40 £5-75  Stereo decoder for above £9-55

Z60 £7-18 Transformer for PZ8 £5-16

Q16 £8-87 Stereo 80 £13-25

PZ5 £6:21 Project 805 £38-22

PZ8 £8-70 Project 8055Q £48-65

PZ8 £83-20 :;:l:ct 60 Quadraphonic decoder
-97

S-DECS AI‘CD T-DECS

4-DeC B £7-85
IC carriers:—

16 dil: plain £1- 1l
With socket £2-2
10 TOS: plain £1- 0’. With socket £2- “

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Prices include post and VAT.

Official_credit orders from schools etc welcome,
No VAT charged on overseas orders.

All prices are speclal offers.
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Essential data for over 1500
popular models

With this vast 6-volume library at your fingertips you
have all the necessary servicing data you need covering
almost every popular model from 1969 to the very latest
on the market today. And not only radio and TV but
stereograms, record players and tape recorders too.
Much of the earlier information on this equipment is
quite unobtainable elsewhere and Radio & TV Servicing
is now the only available source of technical data. The
19765 edition. now ready, brings the library right up-to-
date with abstracts from manufacturers’ service
bulletins issued during the past year. Radio & TV
Servicing is the only work of its kind—a money-spinner
that no service engineer should be without.
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Speedier, more efficient servicing
means increased turnover . ..

This library is a gold-mine of technical
information. Six hard-bound volumes
giving vital data on more than 1500
models of Television (colour and mono),
Radios, Car Radios, Stereograms, Record
Players and Tape Recorders. More than
4300 pages clearly display thousands of
circuits, printed panel diagrams, compo-
nent layout diagrams, waveform graphs,
block diagrams, etc. Over 800 pages,
devoted entirely to Colour TV, include
installation instructions, new term expla-
nations, purity adjustments, colour
balance, static convergence and a wealth
of invaluable information. Here, in fact, is
all the data you need for efficient and
speedy repair work.

Your Guarantee

Sending for these valuable books, even
though you also enclose your remittance,
commits you to nothing. Unless you are
absolutely satisfied you are perfectly free
to return the set and if you do so within
10 days of receipt your money will be
refunded in full and without question.
How to get your 6-volume set

it. with the approprniate remittance to:
Purnell Book Services Ltd .

Practical Wireless, November 1975

B volume library 5375 IS NNOW ready

Detach the Order Form below and send

Box 20, Abingdon, Oxon, OX14 4HE

R2( K2

I......l.....l.

The
only work
of its kind
anywhere

Makes ot Colour TV include:
Alba. Baird, Bang and Olufsen. B.R.C., Bush, Decca,Dynatron, Ekco, Ferguson,
Ferrants, G.E.C.. Invicta, H.M.V.. Marconiphone, I.T.T./K.B., Masteradio,
Murphy, Philips, Pye, Sobell. Stella, Ultra, Hitachi, Thorn Consumer Elec-
tronics, Korting, R.G.D , Sony, Telefunken.

All these makes of Mono TV, Radios, Car Radios,

Stereograms, Record Players, Tape Recorders:

Aiwa, Alba, Baird, Bang and Clufsen. Beogram, Beolit, Blaupunkt, B.R.C.,
Bush, Cossor, Crown, Dansette, Decca, Defiant, Dulci, Dynatron, Eddystone,
Ekco, Ehzabethan, Ferguson, Ferrant, Fidelity, G.E.C., Grundig, Hacker,
Halcyon, H.M.V., Hitachi, Invicta, I.T.T./K.B, JugoElektra, Klinger, Loewe
Opta, Marconiphone, Masteradio, Monogram, Murphy, National, Nvico,
Perdio, Peto Scott, Philco, Philips, Portadyne, Pye, Radiomobile, Radionette,
R.G.D., Roberts’ Radio, Robux, Sanyo, Sharp Sobell, Sony, Standard, S.T.C.,
Stella. Stereosound, Telefunken, Teletron. Ultra. Unitra, Van Der Molen, World
Radio, Thorn Consumer Electronics, Elpico, Rigonda (USSR), Waltham,

Plus such developments as:

Stereo Multiplex Transmission - Phase Locked Loop Stereo Decoding -
Dynamic Noise Limiting - Adoption of Integrated Circuits in Receiver Design
- Thynstor Power Supplies — Silicon Controlled Switch Timebases - Sony
Trinitron Systems - Modifications to Circuitry and Fault-Finding Tips.

To: Purnell Book Services, P.O. Box 20, Abingdon, Oxon OX14 4HE
Please send me the 6-volume set of RADIO & TV SERVICING for which

| enclose cheque'P O No crossed and made

payable to Purnell Book Services Ltd

tor the full cash price of £31.75 uck _
for £9.25 deposit t0 be iollowed by 6 successive D CCTIRLITELD
monthly payments of £4 00 (total £33.25) box

| understand that unless | am entirely satisfied | may return the volumes
in good condition within 10 days and my money will be refunded in fult
BLOCK LETTERS PLEASE

Name

Address

TRADE APPLICATION (To be accompanied by Trade Order) -

Please supply 6-volume set(s) of RADIO & TV SERVICING at
£31.25 per set. (Credit 30 days)

BLOCK LETTERS PLEASE

Name

Company

Signature

IMPORTANT: Individual volumes are avaitable on application.
057

Please return entite form. Available U.K. only
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S H[]["EF“ERI TIET L.

NEW PROFESSIONAL MODULES TO SAVE YOU £££€

Three brililant new power modules employing the same
clreultry, using 10 transistors, three dlodes and one zener
diode with electronic over temperature cutout as well as
normal thermal protection, load line short clreult and
Incorrect load protection, integrally mounted output
capacltor. Fused D.C. supply terminal, May
be solder or screw connected. The Input Impe-

THE NEW POWER
AMPLIFIERS

dance Is high enough to accept all types of
mixer having an output of 250 mV.

New features—new performance standards

*New 90°C overtemperature cutout (electronic
not mechanical).

*New Integral output capacltor, no external
components required for normal operation.
% Short circuit load line type protection with twin

summing amplifiers.

*lInherently open circuit proof.

*Input sensitivity —10 dBm (240 mV into 50k)
ie suitable for most mixers. Response 30Hz—
40KHz +2dB.

*Typical distortion 0°4%, Noise —80 dB (as
graph in catalogue),

JCompact: 15cm x 8 cm x 3 xm

Y Suitable for all public address, discotheque,
and group applications.

SA1208

120 w.r.m.s. Into 8Q
60 w.r.m.s. Into 15Q
Glass flbre printed

SA608

60 w.r.m.s. into 8Q2;
30 w.r.m.s. into 150
Texas 15A output
transistors,

£11-50

CONSTRUCTIONALLY & ELECTRONICALLY
BETTER : MULTIPLE TESTED : GUARANTEED

30 w.r.m.s. Intp 8Q3
15 w.r.m.s. into 150
basic clrcult iden-
tical to SA 1208

SA308

clrcult board. ] -
*Fused supply terminal. £1 6'00 15A oulput £9'00 10A 'Plastic Power
*Single supply line {split supply not required). translstors output transistors

THE NEW POWER SUPPLIES

*One plece, ready to wire assembly PM1201 95 volts for one SA1208 £11-00
ith integral glassfibre pcb.
e arel glassfibre b PM1202 95 volts for two SA1208 £14-00

% Grain oriented laminated trans-
formers for compactness. PM602 65 volts for one or two SA 60
£9:00

*Facilities for preamp supply.

*Fully fused.

*Size of all models 10 x 8 x 13cm. PM302 45 volts for one or two SA 308
(PM1202 16cm) £7-50

IM70018

MODULAR
PRE-AMPS

Mono &

Stereo

Up to twenty IM7001

Input modules may

be used with the IM7002

mixer module, Each Input
dule has various types of

SAXON SUPERFECT

(lltustrated)

All these features In ONE UNIT :

No other commerclally available

module to our knowledge, offers all

these facilities in one complete unit,

*Seauential display wlith variable
speed.

*Frequency dependent channeis—
Individually fused.

*Continuously varlable functlon
contro!l glves uninterrupted Hght
dispiay In absence of signal.

+ Electronic override on each channel.

+.2CA 8 Amp, trlacs handling 1000 watts per channel.

+* imer circultry to reduce 'fiicker’.

%! dividuaily controlled bass middle and treble plus master audlo
¢ antrol for ease of adjustment.

SAXON SOUND-LITE

£13'50
Our ever popular 3000 watt unlt Is now avallable In module form at only
*Indlvidual control of bass middle and treble plus master control for ease of adjustment.
#1000 watts per channel—Individually fused.
“Negliglble load an amplifier,
*RCA 8 AMP triacs for reliabllity.

LIGHT UNIT

£1975

equalisation and monitor path
outists,

wEqualisation to sult ic AND tic cartridges, low and
high Imp. mic. and all muslical lnutrumentl.:Mono and stereo.
*Mono module may be matrixed Into stereo. % low noise clrcultry
with carbon fllm resistors, %20 Hz—50 kHz 4 1dB. % Wide range
bass and trebie controls—zero nolse with vot, at min, %18 voit
OuDDIy.*Outplltl:‘st:‘or monitoring and echo send, * May be used In

Tunction wi e discoth

mixers and MlInotaur amplifiers,
1M7001M
ooy £5°50

(herer £9°00

IM7002 Mixer module with output sultable for most amplifiers
PLUS up to 1 Watt of monitoring power,

K Accepts up to twenty IM7001 input modules.%kMono or stereo.
S Up to 3V output—wlll feed loads down to 800 ohms, % Up to
1 watt Into 86 for monltoring (wlll feed higher Impedance).
K Accepts echo and other effects return signals.

s 550 IS £900

THE ULTIMATE IN MIXER MODULES

*inputs for two decks (ceramic cartridge) plus tape; overall bass and treble controls
% HI/lo Imp. mic input with separate volume bass and treble controls.
* ( ty variable autofade depth plus preset threshold control.
% Low nolse (—80dB) virtual earth mixing circultry,
% Up to 0-5W from low distortion push puli monltor amp.
*Respanse 20Hz —50kHz £ 1dB.
s Low power consumption (20mA at 18 volts).
% Compact—mono version 40cm x Bcm x 3cm.
sterao version 40cm x 10cm x 3cm.
K Output —10dBm (240mV) to sult all Saxon amplifiers and most other makes.

MONO VERSION

£18°50

SAXON ENTERTAINMENTS LTD.

612

SAXON MONO & STEREO
DISCOTHEQUE MIXER WITH
AUTOFADE

STEREO VERSION

£27°50

WHITE HORSE ROAD
CROYDON, SURREY CRO 2HS
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PROFESSIONAL STANDARD COMPLETE UNITS

A total range project to satisfy the most discerning.

%STAINLESS STEEL
ESCUTCHEONS*

% TOTALLY COMPATIBLE WITH
ALL SAXON MODULES

*TOUGH EASILY READ FACIA

*PLUG ISOLATED TERMINALS
THROUGHOUT.

MINOTAUR 100

*Extremely compact (27cm x fécm x
focm).
% Fully protected against afl Incorrect

%100 W.r.m.s. into 8. loads and short circuits.,
*Two mixed Inputs, wide range bass *Except minotaur (anodi; lumintum)

& treble controls. £47-50

Y May be operated as a slave amplifier.

SYSTEM 7000 DISCO CONTROL UNIT

3

YMono or stereo.

*Flvs posl(lon monl(orlnn swltch wlth

%2 Deck and one tape Inputs, indlvidually :’v;zemu(e
controled plus L/R deck fader (Ineftec- % Complete, cased with all terminations

tive at central).

% Wide range bass and trable controls
plus separate MIC volume bass and
treble controls. Overall master control.

by plug/socket etc.

o " wono £28°50
deetn Stereo £45.00

SYSTEM 7000 MODULAR MIXING—UP T
20 CHANNELS =g

Complete versions of the IM?2001 and
IM7002 modules shown In our advertise- " .

Y Conti ly varlable
and threshold,

ment make a professional quality versa-
tile mixer to your requirements using
these modules mono and stereo Inputs

may be combined.
*Thn mixing modules split mono sig-

*!lch Inpu( module has ewn monitor

switc| . -
*Shlnleu shol)pnnul on 15¢m x Sem 9.

matrix (approx
LS '
l__n. @
or minotaur amplifier.
Y individual control of bass middle and treble.

Yinput equallsation for all types of
Mono Input module £8:50 Steres Input Module £1 2'00
00
YMaster control for easy adJua(men(
% Plug/socket terminations throughou g Q

signal Inc. magnetic cartrid
*wComplete system may comprlu
twenty channels, mono or stereo with
ample monlitoring power.
YMay be patched in with disco mixers

Mono Mixer Module £8:50 Stereo Mixer Modute £12°

Power Supply Unit for up to 20 Modules £7°50
%1000 watts per channel, Sound light and SEQUENTIAL
and OVERRIDE.

YSlider control for functlon, allows tound/llnht sequenc¢ing
or comblination of both,

:gﬁulnles?é(eel tro% panel1tg match dlle; control unit.

ompact (17 cm x 10 ¢m x 10 cm approx. T -

*Electronic override eliminates clicks. £35-00 — w‘

YHigh sensitivity, negligible Input power.

ALL SAXON MODULES AND UNITS ARE GUARANTEED FOR TWO YEARS

FROM DATE OF PURCHASE.

TO ORDER TELEPHONE 01 884 6385 NOW. FOR INFORMATION RING ¢ 884 0088

’IygLAD%CEPT TELEPHONE ORDERS FOR COD AND ACCESS/BARCLAYCARD ACCOUNT

IF ORDERING BY POST PLEASE SEND CHEQUE/CROSSED POSTAL ORDERS
ADE PAYABLE TO SAXON ENT!RTAINMENTS. OR ENCLOSE YOUR

ACCESS/BARCLAYCARD NUMBER

TRADE ENQUIR

To NORMAN ROSE ELECTRICAL LTD A"; ANY BRAN

LONDON TEL: (01) 837 MINGHAM (021) 236 4718
MANCHESTER (061) 273 100 BRADFORD (0274) 24008

ALL PRICES INCLUDE POST & PACKING BUT V.A.T. AT $% MUST BE ADDED
TO VALUE OF ORDER

Shop Hours Monday to Saturday 9.00 a.m.—5.00 p.m.
Telephone as shown above.

Practical Wireless, November 1975

“Nolse —80 dB Response 20Hz-50 kHz %,

Every month Practical Hi-Fi & Audio
carries an updated matching hi-fi
guide. With this detailed knowledge,
you can now choose your components
and assemble a quality system with
confidence.

There is also regular coverage of hi-fi
developments and commonsense advice
on hi-fi problems.

A sound match of practical hi-fi and audio

PRACTICAL

HI-Fl & AUDIO

\ Every month 30p /

613
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Newest, neatest
system ever de-
vised for storing
small parts and
components : re=
sistors, capacitors,
diodes,  transis-
tors, Rigid
plastic units, 0=
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have label
slots, 1D have
space dividers. Build up any
size cabinet for wall, bench or table top.

SINGLE UNITS (57 x 21" x24") £2-00 Dozen

DOUBLE UNITS £3-50 Dozen. TREBLE (3D) £3-50for 8
DOUBLE TREBLE £4.90 for 8

EXTRA LARGE SIZE (6D ) £4.50 for 8

Carriage 50% Orders over £10 please add 10% carr.
QUANTITY DISCOUNTS! 5% in £1 for orders over £20
71% for orders over £60. Quotations for large quantities.
PLEASE ADD 8°, VAT TO TOTAL REMITTANCE.

Dept. PWI), 12 C
fl_Alls%ﬂ:ﬂLNEE (Dept. PWI1), 124 CRICKLEWOOD BROADWAY
= €S

N-T-E-R-L0O-C-K-I-N-G

The best of all!

CATALOGUE 7 ISSUE 3

with 25p refund voucher
Up-dated Price & Product Information

th i

112 pages plus cover. As preh Ive and up-~t: te as possible.
Thousands of Items from vast ranges of seml-conductors Including 1.Cs
to p t: ois, ies, technical | lon and diag are
Included as well as a refund voucher worth 28p for spending on orders iist
vatue £5 or more SEND NOW FOR YOUR COPY BY RETURN 30p post

It's an Investment In practical money-saving and rellability! paid
PRICES—Electrovalue policy is to review prices every three
months rather than try to keep up with day by day changes
as they occur. We have, in fact, held our prices for two such
periods (Jan. 1st-July 1st) and our next price review is due
October 1st.

LONDON N.W.2 01-450 4844

it is new! it's News/!

DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
10% on orders list value £15 or more.

FREE POST AND PACKING in UK. tor pre-paid mail
orders over £2 (except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandise.

RO E

All communications fo Section 2/5, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3803, Telex
264475. Shop hours: 9-5.30 dally, 9-1 pm Sats.

NORTHERN BRANCH: 880, Burnage Lane, Burnage, Manchester
M19 1NA, Telephone (061) 432 4945. Shop hours: Daily 9-5.30 pm ; §-1pm Sats.

-

614

Pocket size medium wave signal generator. Can
align, trim and tune |.F.Ts and M.W. bands. Variable
frequency. Gan alsa be used as SIGNAL INJECTOR.
Price £ 3.60 by post parcel.

Send bank draft with order.

iy s - e e ——

Pen sized, fully transistorised handy signal injector.
Covers 1000 Hz. with harmonics upto 30 MHz.
Helps trouble-shoot any tube or transistor audio,
i.F. and R.F. circuitry. Price £ 3.00

WHOLESALE ENQUIRIES WELCOM
CENTRAL

MPORTS
ANT, WEMBLEY M|
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NEW Molorcycling
onihly takes fo
theroad

it's the exciting new-look mag
that’s tuned totoday’s biker ..
there'll be exhaustive 10,000
km road tests —the most
comprehensive ever —as well as
performance impressions of the
newest machines. .. technical
analyses and tunmg .and
features on customlsmg

All this plus all the fun, colour
and excntement of the fast-
moving motorcycling scene.
Give No. 1 aride.

DREA

takes
—The winner
i lov
ach worth up to P Touring g
er\zeS of Rivett's V- od reasons for shooting

rs.
he\r:ﬁé\{‘hsore 2l ‘?}\ser?\g&e Seent's right no’

(\U's steel, SO ~
it's tough and |{

durable)

RIDEIN STYLE EVERY MONTH WITH

Sillotoreyeli ng

No. 1
(NOVEMBER ISSUE)
OUT NOW 30p
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POWER UNIT Type Al26

Supplying 6, 7-5 or 9
Volt DC at 200 1A,
In moulded case form-
ing a 2 pin BA main«
plug.

¢ metre output lead
with 4-way multiplug
giving 2-1 and 2'5 mm
sockets and 3-8 mm
plugs.

Price £2-80. Post 10p.

2” and 4” PANEL METERS
» 4//

BIZE: 80mm Wide
x 45mm High x
40mum Deep.
Movement LR.
Ohms
0-50 micro A. 1250
0-100 micro A. 580
0-500 micro A . 170

170

8IZE: 110mm Wide
x 82mm High x
43mm Deep.
Movement LR.
Ohms

0-50 mlero A.
0-100 micro A.
0-500 micro A.
0-1mA

0-5mA
0-10 mA

0-300 Volt 0-300 Volt

g" Meter 170 g’ Meter

VU Meter 5250 VU Meter 5250
VU Meters are complete with detectors.
Modern wide vlew.

Price 2 £3-20 Post 10p. Price 47 £24-00
Post 10p. Lamps 60p per set.

+ watt CARBON FILM RESISTORS
+ watt at 70°C E 12 range 10Q—1M Q 8%
tol ahove 470 K {2 109% tol at 85p per 100.

300K

€1000 MULTIMETER

Special Offer
Compact General Pur-
pose Minl Multimeter.
Input Resistance 1000
ohms per volt
Ranges:

AC Volts 0;15

DC Volts 0 10 50 250,
100

50, 250.

Reslétance 0-150K ohnis

8ize A0 x 24 x 90 mm

Complete with Batteries, Tesat Prods,
Instructions. Bpeclal price 23-35Post 30p.

€1001 MULTIMETER

Input Resistance 20,000 ohms per voit
Overload protection

160 A movement, clear scale
Ranges—AC Volts 0-10, 80, 250, 1000V
DC Valts 0-5, 25, 126, 500, 2600V

DC Current 0-50 mA

Resistance 0-60 Kohms, 0-6 Mobms
Decibels 20 to +22 dB.

Carrying Case, Test Prods and Batteries
included.

Bize: 11-6 x 88 x 2:7 cm.
Price £9-85. Post 20p.

TRANSFORMERS

CASED TRANSFORMERS

Housed In smart resin-coated steel cases,
with 3-core power cable and outlet socket,
fused primary winding. Isolatlon types are
fitted with 3-pin oullet sockets, and are
available with 110 volt or 240 volt output.
(Please state). Auto types are fitted with
2-pin flat style sockets up to 800 VA. 3-pin
rockets from 750 to 3000 VA. 8ee Auto and
Isolation sectiona for prices.

SAFETY ISOLATING
Prim. 120/240V. Sec. 120/240V. Centre Tap
wﬂh Sereen,
Ret Price

. Open

~
o
s

(wntu)

60
100
200
250
350
500
750

1000
1500
2000
3000

PErrLRRERE

EREELREBR8S
COCPOmooe2e

VRSN O00000

12 & 24 Volts Prlm 200- 240V,
Price
o

242

111

R L Attt
ERLSEBEER8IER

s bt bt et
©
13

Prim. 200-240V.
Amps Ref.

No.
(%]

1
2

Sec, 12, 15, 20, 24, 80V,
Price Post

50 Yolts

Prim.

200-240V,
Sec. 19, 25, 33, 40, 50V.

Amps

60 Yolts

Prim. 230-24

Sec. 24, 30, 40 IS 80V,
Ret, Price Post Amps Ret, Price
No. £ £ No. £
102 258 0-47
113 348 0-58
104 503 0-64
106 581 072

e
&

124
126
127
125
123

106
107
118
119

7:58
12-30
18-20
17:02

0-88
0-95
113
0.A.

D OWR O LN

e

40
120
121
122
189

MINIATURE AND EQUIPMENT

Prim. 240V with screen.
Volts

0-20
20-12-0-12-20

0-15-20
0-15-27
0-15-27

Millintups
Bec. 4 c. 1 Bec

500

1000

330

500

1000

200

150
500

21
NO BCBEEV 1116
700 (DIC) 21
000 1000 206
203
204

500
1000

600
1000

©060.09 1069 1 10 1= 1t -t a2 b bt ot 1 ot
RRTELZIRLRRIRSEIRE »

PLASTIC CASED SILICON BRIDGE RECTIFIERS

One Amp
50 P.I.V. 20p
100 P.LV. 26p
200 P.LV. 28p
600 P.1.V. 30p

Two Amp Four Amp 8ix Amp
50 PI.V.85p 100 P.LV.55p 50 P.IV. 685p
100 P.1.V.40p 200 P.LV.88p 100 P.1.Y.70p
200 P.I.V.45p 400 P.LV.85p 200 P.I.V. 80p
400 PI.V.50p 600 P.IV 75p 400 P.L.V. 90p

ADD 10p P & P PER ORDER

PLEASE
ADD
VAT

POWER UNIT Type CC 12-05

Qutput switched 3, 48, 6. 75
9 and 12 volts at 500 mA D.C.
Operates from 240 V malns,
sultable for Radios, Tape
Recorders, Record Players etc
Bize 7-5 x50 X 14-0cm. Price

Price
C&sed

Price
Plugs
3 pin

VA

Watts  No. 2&

Tapped at 116 220, 240 Volta
410 o

Ref.

1 20
Tnpé)ed nt 116 200, 220 240 Volta
20

020
0-20

AUTO TRANSFORMERS
Price
Open

171

24-05. Post 30p.
MINIATURE NEONS

8mm dia., IZinm length leads length approx. 20mm. Recom-
mended ballast resistor 150K ohms for 240 Volt operation
Price: Packet of 10 for 60p. Postage 15p.

A.S.P. LTD.

DEPT PW9, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT. Tel: (0227) 52436

Send 25p for Catalogue

poly-planar -
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.

Power caplbllltav 40 watts peak, Frequency range: 40 Hz-20 KHz
B/M for 1 watt electrlcal |nput Input impedance:

Stmslllvlty 85
ohms. Operating

hmpoutur rai
(WxDxl.) 1 7/16” x 11-3/4”

x 14-11/18”,

£8'50 each Stereo pair £16°50

INCLUSIVE OF VAT

web europa

P.O. Box 9, Ruthin Clwyd

ge: —20°F to +175°F. Slze
w.lum 19 ounces.

AND POSTAGE

TV SPARES AND COMPONENTS

IF Sub-Assembly (Philips G8) £6-80. P & P 45p.
Mullard ELC 1043 Varicap VHF Tuner £4:20. P & P 30p
3-way Station Control Unit £1-20. P & P 25p

(Post and packing if all 3 items ordered 50p)

And other parts available for The Practical Wireless

T.V.

Sound project.
Callers welcome at shop premises.

MANOR SUPPLIES

172 WEST END LANE, LONDON NW6

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751
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DIABOL'CAL LIBERTIES' With an antenna just 230 cm

long!!—Only the WORLD RECORD PARTRIDGE VFA gets away with it—it works better
in the clear HONESTLY!!!

*These are VFA USERS claims, and remember, SWLl's, A GOOD TRANSMITTING AERIAL IS AN EQUALLY GOOD
Receiving AERIAL—You sure can't work 'em if you can't hear 'em!

ZLIASY worked GC3EML on the 20m. band with **JOYSTICK lying ON FLOOR OF SHACK!"
G2BAH (ex G4CJN), Kendal, reports: "'l happened to be listening on 80m. and heard someone in Manchester testing. We
established a strength 8 gso each way. He had a *VFA laying on his kitchen table and was making tests to see if it would load
up, etc. An old timer, a G2 and 2 letters, so he knew what he was doing.”
G3ZDR worked a W3 on 20m. using a *VFA and a PM3A with 2 watts.
G3VFA worked WITW on 20m. using a *VFA and 750mW.
WETYP worked WABJPR over hundreds of miles on 40m. using *VFA and microwatts "equivalent to ONE MILLION!!I miles
per watt of input power'” (So says his WORLD RECORD achievement certificate).
P.W. "ON THE AIR" feature reports "“Terry Gilbert sends a logging of a VERY RARELY reported station, Radio Afghanistan
on 15195 at 1130. This goodie was pulled in via a Codar CR70A and “JOYSTICK"*.
THE PARTRIDGE VFA SYSTEM to put YOU in the WORLD RECORD class is:—SYSTEM ‘A’ for modern Comm RX's £32-76:
SYSTEM 'J’' 500W P.E.P. 6 bands £40-72.
NEW! THE FLAT DWELLER'S ANSWER!! THE BIG BREAKTHROUGH—ENJOY THE ADVANTAGES OF OUTDOOR
SPACE WITHOUT THE OUTDOOR SPACE!! SYSTEM RC1 (RX) £35-81; SYSTEM RC2 (TX/RX) £44-72: THIS IS ANOTHER
PARTRIDGE FIRST—WRITE FOR DETAILS (7p).
(Each SYSTEM consists of the elegant gold stove enamelled 7’ 6" VFA and a matching finish JOYMATCH A.T.U,,
despatched direct by parcel post—our risk). (All prices delivered—our risk). Prices subject to alteration without notice.
COMMUNICATIONS HEADPHONES 8 OHMS £4-82; R.F. Field Strength meter (Jap) £2-10 9R59DS-DE, replacement valves
incl. OA2 £6-12; A.G.T.U. Art earth T0p plus radials T2p each.

COMPLETE RADIO STATION FOR

PARTRIDGE SUPER PACKAGE & ie:arstssmewioore £185-18

'A', all connecting cables, del. (our risk)

Send stamp for details and expert advice,

[#]2) Tp/DE Phone 0843 62535

BUX 5 BRORTSTAIRE MENT EMsL or 62839

g,
LELCTRONICES] Gcis™ i

Special Offer metallised Polyester Capacitors by Erie, Mullard, B A T T E R I E S
etc. Values include -01/160V, -01/250V, -015/i60V, -022/160V, -033/
160V, -047/160V, -068/160V, -1/160-250V, -22/160V, etc. This is a CAN SAVE YOU A FORTUNE |
bargain not to be missed, 100 for £2:00. B:Sh & 7 i 's two purpose-built battery
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 5 ar‘:rs — -
styrene, tremendously good selection. 300 for £1-70 The “KESTREL-DOWN" Charger .. £§1 31
" for Alkoline rechargeable botteries. no-load
Mullard Ferrite Cores LA3, 54p, LA4, 81p, LA2100, 54p. voltoge of | -S-volts per cell. for the following sizes
Out of Spec. 2N3055. 5 for £1-08 ELKALINE (All prices ex-VAT)
Ceramic Formers L23mm, Dia I3mm bore, | end 8mm other t?‘t - ;XDIGSD g:ﬁitity PRICE
d size - . B
;mm- St ¢ auatier 1P 18W x 3 100 for £1 :’ bitsize  SAC4C TAh HEH
otary Switches, very good quality x 18W x 3 BANK. 65p size
All prices include V.A.T. and U.K. postage. (pencell)  SA-I5AA 03AR ,, . £0°36p
NICKEL-CADMIUM (Al -
Maii Order Only. The *“DAIMON" Cha}-xerr"c“ = VAT.) £9:76
ﬂ;'rl r;g:kel’-ga:miurvl bfan:;;i“f ”rm-load voltage
of I vol er celf, it i
XEROZA RADIO’ L’fé&o Exza:ity R s,zle’!RICE
I, EAST STREET, BISHOPS TAWTON, DEVON, MEC100 AL A i Lhied
e f e 0:5Ah £1°45 |

Charlqr designed to give optimum results with
a specific type of cell. Never be without

power, day or night.
*Note, under no circumstances

must Alkaline batteries be used

with the Daimon charger,
L B N W W

PLEASE MENTION

Bush £ Mecssary

PRACTICAL WIRELESS preortes 4

Dept L5260
West

WHEN REPLYING TO
ADVERTISEMENTS

9611
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Practical Wireless Classified Advertisemé_nts

The pre-paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p
extra. Semi-displayed setting £12-00 per single column inch. All cheques, postal orders, etc., to be made

payable to PRACTICAL WIRELES
be sent registered post. Advertisemen

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines
Street, London, EC4A 4AD for insertion in the next available issue. (01-634 4451).

S and crossed “Lloyds Bank Ltd.” Treasury notes should always
ts, together with remittance, should be sent to the Classified Ad-
Ltd. Fleetway House, Farringdon

Receivers and Components

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only controls and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by delighted users.
From £11-50. SAE details. PR Gol-

ledge Electronics, Millend, Stone-
house, Glos.
UNBELIEVABLE SPEAKER BAR-

GAINS! 80 Acoustic Suspension, teak/
sculptured foam front, 6 watt £5-30;
12 watt £6-50; 16 watt (8in woofer, 3in
tweeter) £7-80. (Lists 20p.) Satisfac-
tion guaranteed (10% pé&p). Gregg
glezcstronics. 105 Grange Road, London
E25.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

AC187/8 PR 0-40| INO14 0-04| 1A 100v WO10-20
BC107/8/0  009|1N4148  0-04|1A 200v W02 0-22
BO108C 011 BY127  0-14|1A 600v W06 0-30
BO147/8/9 0.10|IN4001/2 005|254 200v  £2-00
BCY70/11/720 18| IN4003/4/5 0-08| ZENERS

020! 1N4006/7  0-08| BZY88c 3-3
BFY50  O18|IN5301 011, 33v5% 009
BFYS1/52 012 | watt 6-8-
enusz o85[s01sF 100] 200v 6% 016
oN1711  035|DL747 245 |LED.
3N2646  080|TBAS00 090 209°RED 017
2N29054  0-21 [566 Timer 0-50 |LED CLIP 002
3N3053 014 OP. AMP. IC's
2N305F  0-38|D.J.L. SOCKETS |709C TOS9 0-80
0C28 045| & Pin 0-12{709C D.L.L. 0-80
0035 03514 Pin 018|741C T039 038
0026 04516 Pin 014|741C D.L.L. 038
ocss o3 723C DL, 0-80
TIP4IA O 747C D.LL. 0-85
Tipdea  0-90JADD17% VAT 7450 DILL. 088
7400N 0-16] 74 SBERIES TTL |74121N  0:60
7404N 018| T44TN T00| 74123 128
7410N 0-18| 74748 o87/7414IN 118

L
ALUMINIUM ELECTROLYTIC CAPACITORS
104l 22uF 47uF 100uF 220uF 470uF 1,000uF
16v 0-67 0-07 007 010 012 014 022
25v 0-07 007 008 0-10 0-13 0-16 0-26
LR PR lip T
BETA DEVICES,
4, Highbridge Street,

Waltham Abbey, Essex.

VALVES, RADIO-TV-TRANSMITTING-
INDUSTRIAL 1930 to 1975. 2200 types
stopked. Many obsolete. SAE for quo-
tation. List 20p Postal Export Service.
We purchase new and boxed valves.
.Cox Radio (Sussex) Ltd., The Parade,
East Wittering, Sussex. West Witter-
ing 2023.

ELECTROLYTIC 50V—0-47, 1, 2-2, 4-7,
10pF, 5p; Mylar Film 100V—0-001,

é, 0-005.F, Zg; Polyester 250V—
0-01 to 0-0474F, 3p; 0°068, 0-1uxF, 4p;
0-15, 0:22uF, 6p; 0-33uF, Tp; 0-47 F,
9p; Polystyrene 10pF—8,280pF, 3p
Bead-type Tantalums, 11p; Resistors—
4 W, 1-5p; 1W, 2p; Zeners, 10p. In-
clusive prices. P&P 10p. SAE list. D.
Coulam, Thimbleby, Horncastle, Lincs.

COMPONENTS GALORE, pack of 500
assorted Radio, TV and Electronic
components, a real bargain at a real-
istic price. Send only £1-50 c.w.0. This
applies only to United Kingdom and
Ireland. Overseas prices by arrange-
ment. Caledonian Components. PO
Box 3, Glenrothes, Fife, Scotland.
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BRAND NEW COMPONENTS BY
RETURN: Electrolytics—16V, 25V,
50v—0-47, 1:0, 2-2, 4-7, 10 mfds—
5p. 22, 47—5lzp. (50V—6p) 100—
78. (50V—8p), 220—38p. (50V—10g ,
500—11p. (50V—16p), 1000/25V—18p.
Subminiature bead-type tantalums
—0-1/35V, 0-22/35V, 0-47/35V, 1:0/35V,
2-2/35V, 4-7/35V, 10/20V, 22/16V, 47/
6V, 100/3V.——116). Mylar Film 100V.—
0-001, 0-002, 0:005, 0-:01, 0-02.—3p.
0-04, 0-05—3!2p. Mullard tubular
polyester 400V E6 series 0-001-0-022—
31,p. 0-033-0-1—41;p. Mullard minia-
ture C333 ceramics 63V _E12 series 2%,
1-8 pf.47 pf.—3p. 56 pf.-330 f.—3128.
Polystyrene 63V E12 series 1 pf.-1000
pf.—Sg{. 1200 pf.-10,000 pf—4p. Minia-
ture Highstab. carbon film resistors
1, W E12 series 5% 10-10MQ. (10% over
1M©) 1-2p. Postage 10p. Prices VAT
Inclusive. The C.R. Supply Co., 127,
Chesterfield Road, Sheffield S8.

Precision Polycarbonate Capacitors
All High 8tabillty — Exiremely Low Leakage

440V AC RANGE 63V DC RANGE

Valne Dimen- Price | Axial or Radlal leads

(uF) sions (mm) each | available:

L D ValueuF 1%
0-1uF 27 127 5lp| 0-01uF 66p 48p
0-15uF 27 127 b9p| O-1uF 86p 49p 42p
0-22uf 33 16 64p | 0-22uF 87p 50p 43p
0-25uF 33 16 67p | 0-33uF 87p 50p 48p
0-33uF 33 16 733 0-47uF 87p 50p 43p

0-68uF 50-8 19 93p | 1-5uF 89p Tlp  58p
1-0uF 508 19 £1.03 | 2-2uF p 75p  6lp
1-5uF  50-8 25-4 £1-81 | 8-3uF £1-1 82p 68p

-15
2:-0uF  50:8 254 21-44 | 4-TuF 21-62 2113 84p
INTEGRATED Circuits | 6-8uF  £1-96 £1-38 8113
NE555 Timer 8lp - f
741C 8 Pin DIL 32p | 15uF £3-22 2279 4224
ZN4l14 £1-15 | 22uF £4-28 £3-68 £3-08
TANTALUM BEAD CAPACITORS —Values avallable:
0-1, 0-22, 0-47, 1-0, 2.2, 4-7, 6-RuF at 18V/2B8V or 35V,
10-0pF at 18V/20V or 26V, 22-0uF at 6V/10V or 16V:
33:0uF at 8V or 10V; 47-0uF at 8V or 8V; 100-0uF at. 8V.
ALL at 10p eack, 10 for BSp, 50 for 24.

TRANSISTORS: | BC183/183L 1lp | BFY50 20p
BO107/8/9 ¢p | BC184/184L 12p | BFY51 80y
BO114 18p | BC212/212L 14p | BFY&2 20p
BC147/8/9  10p | BC547/358A 12p | AF178 80»
BC1583/7/8 12p | BF194 12p | OC71 18p
BC182/182L 11p | BF197 18p | 2N3058 80y

POPULAR DIODES—-1N814 6p, 8 for 45p, 18 for 80p;
1N916 8p, 8 for 45p, 14 for 90p; 1844 Bp, 11 for 80p,
24 tor 81-00, 1N4148 b6p, 6 for £7p, 12 for 48p; 1N4001
Sip; 002 Bp; 003 8}p; 004 7p: 006 7ip; 006 Bp; 007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol. +5% at
BmA. Values avallable: 3V, 3-3V. 3-8V, 47V, 51V, 8-V,
69V, 6-8V, 7-8V, 8 3V, 9-1V, 10V, 11V, 12V, 13V, 18-8V,
15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 83V. All at
7p eaoch, 5 tor 83p, 10 for 85p. BPECIAL OFFER: 100
Zeuners {may be mixed) for £8-00,
RESISTORS—High stabllity, low nojse carbon flim 5%,
AW at 40°C, W &t 70°C. E12 serles only— from 2-2 Qto
2-9M Q2. ALL at 1p each, 8p for 10 of any one value, '.’Og
for 100 of any cne value. BPECIAL PACK: 10 of eac
value 9-302 to 2:2M 2 (730 resistors) 86.
STLICON PLASTIC RECTIFIERS—! 5 amp, brand new
wireended DO27: 100 P.L.V. 7p (4 for 26p); 400 P.I.V. 8p
(4 tor 80p).
BRIDGE RECTIFIERS--2} amp: 200V 40p; 380V &6p:
600V 86p.
SUBMINIATURE VERTICAL PRESETS_01W only:
ALL at Bp each; 5002, 1000, 220, 4702, 880 Q.
1k, 2:2k (2, 47k 2, 6-8k (, 10k QQ, 16k 2,22k (2, 47k Q,
100k ©, 260k02, 680k(2, 1M Q, 2-8MQ, M Q.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDENS BELOW £5. ALL EXPORT ORDERS ADD
COST OF S8EA/ATRMAIL.
PLEASE ADD 25% V.A.T. TO ORDERS.
Bend 8.A.E. for lists of additional ex-stock items.
Wholesale price lists available to bona fde companles.
MARCO TRADING (Dept. WII),
The Old 8chool, r, Wem,
Tol: Whixall 464/465 (8TD 094 872)
(Propra. Minicost Trading Ltd.)

www.americanradiohistorv.com

CLEARING DISTRIBUTOR STOCKS,
transistors, diodes,. components, etc,
Sample pack 65p incl. postage or send
stamp for list. Redhawk Sales Ltd., 10
Maple Lodge Close, Rickmansworth,
Herts, Mail Order Only.

Bargain Relpak Tested Semiconductors
Ri. IONPN, SIL, T092—75p IN4001—ép
R2. 10PNP, SIL, T092—75p
IN4002—7p IN4148—6p R3. IONPN,
SIL, TOI8—75p g
R4. I0OPNP, SIL, TOI8—T7Sp
Lin: IK to 2M2—|6p, LISTS Hg.

Export enquiries welcomed. Deduct 8% YAT. Mail
Order enly. Satisfaction guaranteed ar money back.
P. & P. and VAT included.
RELTRAN LIMITED
(Dept. P.W.), P.O. Box 18, Camberley,
Surrey

Philips Pots:

NICKEL CADMIUM Cylindrical Accu-
mulators. Sealed. High Rower/weight
ratio. All sizes: 1-2V, 1-2Ah (SP11 size
approx.), weight 50gm, £1-94 each.
Heavy duty (U2 size approx.), 150gm,
4Ah, '1-2V, £4-15 each. Others include
450mAh, 1-2V (HP7 size approx.), £1:56
each; 2-5Ah, 1:2V, £3:49 each. Ultra
heavy dutg, 6Ah, 1:2V (60 amps for
5 mins.), £5:71 each. Sgeqial 9V tran-
sistor radio battery (PP3 size approx.),
£3-80 each. Current limiting chargers
from £8-09. Further information and
sales from Sandwell Plant Ltd., 1 Den-
holm Road, Sutton Coldfield, West
Midlands. 021 354 9764.

Aerials

GENUINE FULL SIZE _z- »cc:

I8 element TV aerial ? .::.‘:;’J."
as used by Ieadlng e :cam:::m.
v companies ‘?:avz ;f[s.‘\;e supply

this genuine U.H.F. aerial
'\-’.2‘_4101 only £2-85 can be fitted
T outside or inside. Quality made
technicatly advanced design. Precis-
ion gridreflector eliminatas ghosting
Complete with clamp, instructions, advice.
Money Back Retund. Wall/Caravan Bracket
25p. Best Cable 12P per yard. Plug 10P &
FREE with order maps & channel reference ot
Radio & T¥ Transmitters. Send direct to
Dept. PW11 219 Mansdisld Rd. Nottingham
=" IMPERLAL TRADING simus

b iy B Soerraky

HIGH GAIN 4 ELEMENT VHF,FM
NEW RAbio AERIAL
S _S\' C

sensitivity F=
al any VHF/FM

— =i

Radio or Hi Fi stereo or mano with ———

this genuine aenial 1t s @ necessity ¢ you wan: ihe best aut of
your squipment wheher 3 small 1adip o expensne stereo Don 1
p.t up w th poor reception any longer Send now
heat tor yourself Ideal for the do it yoursel
s athusiast Supplied with clamp  nsiruct ong
and adwice Use nside or out FREE
with order maps and channel relerence ol
all Radio and TV Transmitters ' Money
Back Refund Send Direct 10 Oept PW11
219 Manstield Rd., Nottingham

=il

IMPERIAL TRADING | AERIALS) LTI

the quality Aenal Specialisis
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Service Sheets

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.
SERVICE SHEETS 50p PLUS S.A.E. SERVICE SHEET CATALOGUE 25p

BOOKS

Prices include Postage U.K. only
TV FAULT FINDING BOOK by DATA PUBLICATIONS LTD. ......coovvvneaninnnnnn.
COLOUR TELEVISION SERVICING by KING ...............,
COLOUR TELEVISION THEORY by HUTSON ..............
MAZDA BOOK OF PAL RECEIVER SERVICING by SEAL
NEWNES COLOUR TV SERVICING MANUAL VOL. 1 by KING ...
NEWNES COLOUR TV SERVICING MANUAL VOL. 2 by KING .
BEGINNERS GUIDE TO COLOUR TELEVISION by KING .. ......
COLOUR TELEVISION (FAL SYSTEM) by PATCHETT ....
BEGINNERS GUIOE TO TELEVISION by KING .......
PAL-D COLOUR RECEIVER Q. & A. by BOHLMAN .
TELEVISION TIMEBASE CIRCUITS by BANTHORPE ......
STEREO F.M. RADIO HANDBOOK by HARVEY & BOHLMAN.....
UNDERSTANOING ELECTRONIC COMPONENTS by SINCLAIR .
CREATIVE TAPE RECORDING by CAPEL

(Send large S.A.E. for free booklists)

COLOUR TV MANUALS

Covering following makes:

Alba, BRC, Decca, Defient, Dynatron,
Ekco, Ferguson, GEC, HMV, ITT-KB, Pye,
Invicta, Marconi, Philips, RGD, Sobell,
Stella, Ultra.

Please send S.A.E. for quotation.

“COMPREHENSIVE TV

REPAIR MANUALS"”
by McCOURT. In 7 volumes

These unique bocks save time and money
on repairs and cover most British & Foreign
makes. Price £3:50 per volume plus 35p
post or complete 7 Volumes for only
£22-50.

Back issues of following magazines available.
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY

BELL'S TELEVISION SERVICES

190 KINGS RCAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

Open to callers daily 9.0 to 5.0 p.m. Please include an S.A.E. with enquiries.

We stock new and secandhand editions of "RADIO AND TELEVISION SERVICING" Books. From Volume One up to 1974-75 Edition

Prices on request.

Cover price plus 10p postage:

SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50 and SAE,
Hamilton Radio, 47 Bohemla Road, St
Leonards, Sussex.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT s0p EACH
‘* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.O.s please, orlginal
returned If service sheets not avallable.)

PLEASE NOTE
We operate a ‘'by return of post'" service. Any
claims for non-dellvery should be made within
7-days of posting your order,

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 68X

We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mall order or phone 01-458 4882
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24,?‘ 1plus SAE
with orders, enquiries. eray, 154
Brook Street, Preston PR1 7
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Situations Vacant

Educational

Tens of thousands of new computer
personnel needed over the next few
years alone. With our revolutionary,
direct-from-America, course, you
train as u Computer Operator in
only 4 weeks!

It can pay around £35 p.w. as a
starter and can reach over £90 p.w.

After training, our executive ap-
pointments burecau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities, Write or ‘phone
ODAY. without obligation.

London Computer Operators
Training Centre

Y29, Oxford Hse
9-15 Oxford St. W1. Tel: 01-734 2874

OPFORTUNITY arises in North Lon-
don company for Electronics Engineer
to assist in design and development.
Qualifications are 2 years or more
commerc1al experience plus technical
training in electronics. Age limit 25,
Phone 808-3719 or write Box No. 127.

Ladders

LAGDERS, timber and aluminium.
Tel: Telford 586644 for brochure.

www.americanradiohistorv.com

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 8JZ

BE A SUCCESSFUL TV ENGINEER.
Join our full-time Two-Year College
Diploma Course, specially designed to
cover the examinations of the City
and Guild Radio, Television and Elec-
tronics Technicians’ Certificate. Full
theoretical and practical instruction
on all types of modern receivers in-
cluding e latest colour sets. Enrol-
ments are now under way for January
1976. Minimum entrance requirements
are Senior Cambridge or ‘O’ Level, or
equivalent in Mathematics andEnghsh
Contact us for free prospectus, THE
PEMBRIDGE COLLEGE OF ELEC-
TRONICS, 34a Hereford Rd., London
W2 5AJ. Tel: 01-229 9117.

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return, WALTON'S, 565 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V., and Radio types.

KENSINGTON SUPPLIES (0),
367 Kensington Street, Bradford 8,
Yorkshire.

WANTED AJF.U. and stereo F.M.
tuner for Sinclair Stereo 60 system.
M. Stanle 9, Ormiston Gardens,
Belfast BT5 6JD.
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For Sale

MICROPHONES: AKG D202EL, £45-00;
AKG D190C or E, £20-00; AKG D224,
£60-00; Sennheiser MD211N, £45-00. All
brand new and boxed. Please add 25%
for VAT. All other AKG and Senn-
heiser mikes, SAE for quote. J. J.
Francis (Wood Green), Ltd., Manwood
House, Matching Green, Harlow,
Essex. Tel: Matching 476.

For Sale in the Westcountry. Small,
established radio-communication, rental
company. Genuine reason for sale, yields
on rental alone over £9,000 per annum,
plus installations, sundries, etc. Easily run
by ane person. Offers of £19,000 and over
to Box. No. 126.

DISCOLIGHTS, Best! Cheapest! Re-
liable! Bumper catalogue: Aarvak
Electronics, 12a(P) Bruce Grove, N17
6RA. 01-800 8656.

LAMINATE OFF-CUTS FOR PRINTED
CIRCUITS. Copper clad 1/16in single/
double sided EPOXY GLASS IN_ AS-
SORTED SIZES (avera%e 5in x 10in)
£1:00 per 1b (ap(?rox 200 sq.in) Mini-
mum order £1-:00. Cash with order
lease to:— Midland Circuits Limited
6 1\(Ilato Street North, Birmingham BY
5AN.

,COPPER CLAD LAMINATE
FOR

PRINTED CIRCUITS
Single sided 1/18” paper base—1-5p/sq. Inch.
Single sided 1/16” glass-epoxy—2-0p/sq. Inch,
ngular slzes cut to your requirements.
send cash with order,
Price Includes postage and packing.
From: SIMTECH ENGINEERING LTD
Dedham Road, Ardleigh, Colchester,
Essex, COTTQA
Telephone 0208 230133

ALUMINIUM PROJECT BOXES
iids and screws Included

Box No. Length ” WIdth ” Helght” Price
1 5% 23 1 47p
8 4 4 1 48p
] 4 2} 1 48p

10 (T3 4 1 49p

1 4 2% 2 48p

12 3 2 1 38p

13 6 4 2 58p

14 1 5 2% 5p

15 8 6 3 93p

3 £1

16 10 7 14

Prices Include VAT (at 8%) but 18p should be added

to the total order value for postage and packing.

8 WATT }(2 VIOLT FLUO”RESCENT LIGHT I‘(I:r
lete Kit Tuding @ s heat

channel, tube, etc.

ONLY £3:48 inc. VAT p & p

Ready Bullt £4-10 Inc. VAT, p & p

Diffuser 59p extra Inc VAT, p & p

Send Cheque or P.O's with your order direct {0:—

ELECTRONICS DESIGN ASSOCIATES

(Dept. PWY), 82 Bath Street, Walsalt WS1 3DE

Phone: Walsall 33852

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
lIow 753. xamples: width, depth,
height, 8in x 5in x 3in, £1-55; 10in x 6in
x 3in, £2-20; 10in x 8in x 3in, £2-75;
12in x 10in x 3in, £3-60; 8in x 4in x 4in,
€1-80; 10in x 6in x 4in, £2:70; 12in x
8in x 4in, £3:60; 7in x 7in x 5in, £2-65;
8in x 10in x 6in, £3-60; 12in x 8in x 7in,
€4: 12in x 12in x 7in, £4-40. Plus 8%
VAT & 50p postage. Over 200 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated), Bazelli, Dept. No. 25, St
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

% PURLEY RANDOM

w NUMBERS

MINICOMP 100° 6'1C's brilllant Nixie tubes, 3
transistors, Now 5 ranges! 1-6 (DICE), 0-8, 0-38
(ROULETTE), 0-59 (POOLS DRAWS) and 0-99.
Elegant white case. Bullt & tested £29-50 in-
clusive. C.W.0, Mail order only. 1-yr. guarantee.

MICROELECTRONICS

51 Mexfield Road, London SW15 2RG

 ERNIE

GIEGER COUNTER TUBES CV2247,
ex-equipment (unused) complete with
socket £1-50p, 50 uA Moving Coil
meter scaled -1-10 milli Rontgens per
hour, complete with mounting clip,
Ex-equipment £1:00p (or one tube and
one meter for }. Smiths
Motaysyn Position Indicator and
Transmitter, with or without modifi-
cation will work as an aerial or wind
direction monitor, £1:70p, 240° ex-
aircraft moving coil meter 1ImA FSD,
scaled 0-110% with coloured sectors,
3in dia. (would make ideal wind speed
indicator) £2-75p. Prices include P& P.
Mail order only. SAE for list. Eldun
Electronics, 16, Raven Road, Timper-
ley, Cheshire,

THE SCIENTIFIC WIRE (O

Copper - Nlickel Chrome - Eureka - Manganin
Wires

GREENWELD ELECTRONICS AT

% CHESTER %

Our warehouse at Tower Wharf,
Raymond St, Chester, containing
100 tons of surplus electronic equip-
ment, components, tools, clothing,
glassware, paper, adding machines,
etc., must be cleared by 1st
November.

Miscellaneous

LOW-COST IC MOUNTING for any size
DIL package. 100 pin sockets,

7 and 8 hole plastic supports, 5p/pair,
Quantity rates, SAE details and
sample. Trial pack, 50p. (P&P 10p/
order.) PKG Electronics, Oak Lodge,
Tansley, Derbyshire DE4 5FE,

DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters';

v Pocket-sized MAXI-VOLT Big
}inch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where, Only weighs about 3 oz.
(89g.) send £2:45 for your Maxi-
Volt now!

% Unigue TRANSMITTER/RE-
CEIVER Kit. No licence i

BLUEPCBIN

o ‘s (ETCH ~ RESIST)
USE WITH ANY

D

In UK VAT & Post FREE
CWO Please to-
JFH SUPPLIES,30 BAKER ST,

HDON W1M

ETCH YOUR OWN CIRCUIT BOARD.
Printed circuit board, 10inX35in, com-
plete with etching compound and in-
structions, 85p. P&P 15p. Ferric
Chloride etching compound in 1lb
packs complete with instructions, 40p,
P&P 25p. Lancashire Mail Order, 6
william Street, Stubbins, Ramsbot-
tom, Bury, Lancs.

BUILD YOUR OWN

You are Invited to send S.A.E. for lists of our
very extensive range of high quallty amplifier
, F.M. tuners, Instruments. Radiocontrol

tions or tests required to operate
this transistorised equipment, Easy
to build. Get transmitting. Send
£7-95 for yours now!

v Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco's & parties. ‘Brain-freeze’

runltlov:' units and many other kits. Please state
requlrements,

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N¢

‘em with vari-speed stop- )
flashes. Includes super case too.
Send £3-50 now!
(all prices include V.AT., packing
& postage.)
Send remittance to:
BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists
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MINI ACC ATORS

2 volt MULTI.USE
Sealed Lead Acid Re-

chargeable Cells.
Size L450—1-4" x 117
x -44”. 3 for £215
inc. P. & P.

Size GA2—1-7” x 13"
x 8. 3 lovP £2:65

Inc, P.

Suits Fi-Cord

GARFIELDS, 295 Rye Lane, London,
8.E.18
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E] lled - Silk - Cotton - Tinned Coverings
No minimum charges or quantities
Trade and Expor! enquirles welcome.
S.A.E. Brings List.
P.Q. BOX 30. LONDON, E4 $BW

TREASURE TRACER

H I" Melal Logator
"| @ Varicap tuning
@ Britain's best selling matal
locator kit
Weighs only 220z. Fitted with
Faraday shleld,
Speaker and earphona operation
Knocks down to only 17in,
Prebullt search coil assembly
Thoroughly professional finish
As seen on BBC1 and BBC2 TV
You only need soldering lron,
screwdriver, pliers and snips
Five transistor circult
Send stamped, addressed
envelope for leaflet

r.;,.L..i_. £1og|] Buill &

Posil 1 Pasl

MINIRITS ELECTRONICE,
fa CLEVELAND ROAD, .
LONMDON, E18 ZAN {Mail arder anly)

PRINTED CIRCUIT BOARDS, all
rices inclusive of P&P etc. No extras.
e offer: “P W.” Easybuild Organ (2

PCB’s) £5-70. Tele-tennis (6 PCB's)

£3-68—Add-on Sound Effects £1-20—

Add-on Ball Speed £1-00—All eight

PCB's £5-60. Electronic Clock (3

PCB's) £1:95, Tricolour £1-25, Ferret

Locator 75p. Derby £1:00. Tone Control
lus Scratch and Rumble (2 PCB’s)
1:50. Telephone Exchange £1:50.

“P E" Joanna £1-30 each—all issues,

Power Slaves (3 PCB’s) £1:52. CCTV (2

PCB’s) £2-15p, Ferret Locator 75p. 1.C.

Pluse Generator £1-30. Scorpio MKk2

£1:00. Many others available. S.A.E.

for list, All orders C.W.0. Production

space always available for PCB pro-
duction, silk-screen printing, tinning,
electroplating, plus all Art/graphic
and Photographic services e also
sell direct Art/graphic aids_and sup-
lies. Cat: 45p. Production Estimates;
y return or Phone: W.K.F. Elec-
tronics, Welbeck St., Whitwell, Work-
sop, Notts, S80 4TW. Tel: Whitwell

(Derbys) 695, STD 090974, Callers seen

by appointment only at Station Rd.

Practical Wireless, November 1975


www.americanradiohistory.com

PCB SUPPLIES: Ferric Chloride avail-
able by the cwt,, or ton. £350 per ton.
Solid Carbide PCB drill bits for Epoxy/
glass. Most sizes from lmm up. £2-50
each. High speed steel quick spiral

PCB drill bits for SRBP £3-75 per
dgzem W.K.F. Electronics. Address
above.

12 VOLT 217 13 watt Fluorescent Lighting
(by Thorn!AEl) with diffuser & on/off switch. ideal
caravan, boa.. emergency lighting,etc. Guaranteed.

£5°50 inc. VAT & Post. List price £7-02 Inc. VAT

SALOP ELECTRONICS 23 Wyle Cop,
Shrewsbury, Shropshire Tel. 53208

GLASS FIBRE P.C.B’s. Send master
and 30p per board plus 7p per square
inch tinned or plus 9p per square inch
drilled and tinned. Proto Design, 4
Highcliffe Way, Wickford, Essex.
Previously Electro Circuits, Wickford.

Synthesiser
Sounds
Supreme

by Dewtron 5% VAT

extra.)

Famous kits, e.g. waa-waa complete
kit £4-50. Fuzz kit £6-50 P&P 25p
under £10. Ring Modulator modules
£11. ‘‘Mister Bassman’ Bass Pedal
Units and whole range of synthesiser
modules, musical novelties. etc. Cata-
logue 20p from D.E.W. Ltd., 254
Ringwood Road, Ferndown, Dorset.

E. WENMOUTH, Radio & Television,
50 South Street, Exeter. Tel: 76058.
Due to popular demand we have
pleasure in announcing that our stocks
of radio, amateur and DIY spares are
now being increased to meet your
requirements.

TEXAN AMPLIFIER 20 + 20 Watt
Complete Kit £32:00 (Tax extra)

Pack 1. Res. 80p. Pack 2/3. Capacltors £3-65.
Pack 5. Switches £1-50. Pack 6. Pots. Pack 7.
Seml Cond. £8-25. Pack $ P.C.B. £3-00. Pack 10,
Chassis £3:00 Case £3-50,

Toroidal Transf. £6-00 P.P. + Tax extra £2.
(Toroldal Transf. for 28W £6-10 + tax & post £2)

TELERADIO ELECTRONICS
. 325 Fore St., Edmonton, London N9

zlYBEE FOR
KITS

AMTRON, JOSTYKIT, ETC.
Send S.A.E. for full Information
JAYBEE ELECTRONICS, Sarum Farm Est.

SARUM ROAD, WINCHESTER, HANTS
Telephone 0962-81808
—

HARDWARE. Comgrehensive range of
screws, nuts, washers, etc. in small
quantities, and many useful Construc-
tors’ items. Sheet aluminium to indi-
vidual requirements, punched, drilled,
etc. Fascia panels, ‘dials, nameplates
in etched aluminium. Printed circuit
boards for this magazine and other
individual requirements, one-offs and
small runs. Machine engravin in
metals and plastics, contour milling.
Send 2 x 4%;p stamgs for catalogue.
Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,
CV37 9NF.
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FANTASTIC NEW
MICROTEST 80

| MEASURES i = T |
ONLY (A
90 70 x18 mm 22

Amazing Value at £11 ‘9

8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BOARD IS
REMOVABLE WITHOUT SOLDERING

Volts D.C. 6 ranges: 100mV - 2V. - 10V. - 50V. -
200V.-1000V. (20kQQ/V) 2% precision on
DC and AC

Volts A.C.5 ranges: 1-5V. - 10V. - 50V. - 250V, -

1000V, (4k3/V)
mp. D.C. 8 ranges: 50uA - 500uA - SmA -
50mA - 500mA -

Amp. A.C. 5 ranges: 250uA - 2-5mA - 25mA -
250mA - 2-5A

Ohms 4 ranges: Low? -Q x1 -0 x 10 -} x 100
from1/10dl £ until 5 Mega
V"gwsut Sranges: 1-5V, - 10V, - 50V, - 250V, -

Decibels 5 ranges: + 6dB, +22dB, +38dB,
+560dB, +62d8

Capacity 4 ranges: 25uF - 250uF - 2500uF -
25,000:F

SUPERTESTER 680R ICE

20,000 Ohm per Volt/sensl-
tivity @ Fully screened
against external magnetic
flelds @ Scale wldth and
small case dimenslons (128
= 85 x 32mm) @ Accuracy
and stability (1% In D.C.,
2% In A.C) of Indlcated
reading @ Simpliclty and
ease of use and readlbllity ® Full ranges of
accessories ® 1000 times overload @ Printed
clrcult board Is removable without de-soldering

® More ranges than any other
meter. Ask for free catalogue il 8 5 o
Ac les (extra) Itable to convert Microtest

80 & Supertester 680R Into following: LIGHT-
METER_ GAUSS METER, L

"MORE RANGES FOR

LESS MONEY! e g
T
L&

AC/DC Multimeter type U324
A-DC 0-08-3A - 8 Ranges
A-ACO

200 V - 9 Ranges.
C 3-900 V - 8 Ranges.
.2 Inthe range of 45 to 20kHz,
J Realstance: 500 Ohm to S MOhm-

6 Ranges. Declbel: —10 to + 12dB. =
Accuracy: + 2-5% DC. + 49 AC
Dimensions: 167 x 88 x 63 mm.

only £9°25

GRUNDIG SATELLIT 2000
13 BAND COMMUNICATIONS RECEIVER

List Price £209 SAVE £50

i inc,
Ourpfizzclal £1 59.90 ‘P;'IA:.I.

Large Stocks of Grundig equipment at
Discount Prices.

Send S.A.E. for Catalogue
GORSE PHOTOGRAPHIC LTD.

42-44, Church St., Blackburn, Lancs.
Tel: Blackburn 51682

77, THE MALL, BURNLEY, Lanecs.
Tel: Burnley 35229

Books and Publications

UFO CHARTS: Wave Prediction 56p;’
Daily Flight Pattern 50p; TV Detection
66p; Propulsion Theory 57p; “Anti-
Gravity” 57p; Map 52p; Circuits: Tran-
sistor Optical Detector 68p; Radiation/
Optical 46p; Crystal Radiation Counter
85p; Sightin% ecorder 55p; 22-Range
Multimeter Digital 95p. R & E, High-
lands, Needham Market, Suffolk.

Technical Books -
RadioiElectronics

World"s Radio & TV Stations {International Edit},.£0.68
Audio Amplifiers. . ........... ... o £0.70
Boys Book of Crystal Sets . o

Television Timebase Circuits.
Radio TV and industrial Tube & Valve Equiv . . . ..
How to get the bast out of your Tape Recorder .. .
Practical Electronic Science Projects .. .........
Jack Darr’s Service Clinic. ., ............. o
Transistor Circuits for Modern Test Equipment. . .,
Modern Tape Recording Handbook .. ........ . £0.80
1st Book of Transistor Equiv. and Substitutes , . . .

Hi Fi, PA & Disco Amplifier Design Hndbk. .. .
Radio Servicing Problems ., . .............,
Electronic Circuits for the Amat Photographer . . .
Handbook of Simple Transistor Circuits .. .. ..
TV Fault Finding - .................
Sound and Loudspeaker Manual. .. .,......
Practical Stereo & Quadrophony Handbook .
Radio Amateur Operator’s Handbook . . ...
Coil Design & Construction Manual ., . .
Radio TV & Electronics Data Book .
79 Electronic Novelty Circuits . . .
The Complete Car Radio Manual .
Radio Technicians Bench Manuat .
sgrvicinz Transistor Radio Receivers. . .
1st Book of Hi Fi Loudspeaker Enclosul
2nd Book of Hi Fi Loudpeaker Enclosures,
Manual of Electronic Circuits for the Home,
Modern Crystat Set Circuits for Beginners, .
Elsctronic Novelties for the Motorist. . ... .
2nd Book of Transistor Equiv. & Substitutes

— e
‘ ALPHANUMERIC NIXIE TUBES B7971
The Alpha e s

abllity to display
ali the letters of
the alphabet,
numerals 0 thru
9 and apecial |
characters In a
;Imult?‘ tuba
rom the stand- H=1T2

point of both S ey
readabllity and

electrical characteristics, the Alphanumerlc
NIXIE tube provides many unlque benefits
Including 4 170v-21mA + All d.c. operation
% Unliform, continuous line characters of equal
helght % Memory wlith simple solld state drive
clreults % Readabllity in high amblent tight . . .
200 footlamberts brightness % Long life with no
loss of brightness % Character height 24in.

Price only 99p each plus 16p P/P.
Bases for above 60p each.

JUST ARRIVED !!

NUMERIC INDICATOR TUBES
Ultre-tong life, high quallty, 0-9 and 2 Indepen-
dent decimal polnts. Supply voltage 200V D.C.
Current 14mA, Pulae duration 100us. Character
helght 0-51, overall aize 1 4
Brand new, guaranteed. Surplus to manufacturers [
requirements. Type B5853st

1004 80p

TH 1T

1-25 £1 25+ 90p
1000+ price on application
8% VAT to all items + 35p P& P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel: 01-837 7781
——
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Handb of Electronic Musicsl Nowelties, . ,
Transistorised Novelties for Hi Fi Enthusiast.
Fault Location Exercises in Rad. & TV Vol.1.
Fault Location Exercises in Rad.& TV Vol.2.
Colour TV Picture Faults, . .............

Boys Book of Practical Radio & Electronics . ... ..
Radio Receiver Construction using ICs & Transis. ..£0.68
ICs & Transistor Gadgets Construction Handb'k , ..£0.68

Integrated Circuits Equiv. & Substitutes Hbk. .. ... £0.85
Audio Technicians BenchManual .............. £3.30
Improving your Hi-Fi . .......... £3.30
Guide 10 Printed Circuits . ... .......... £2.80
Diode Characteristics Equiv & Substitutes . . . £1-05

WORLD RADIO TV HANDBOOK 1975. ... .. L £380
All prices include Postage & Packing

DIO BOOK SERV CE

will ;. B ham B

T.V. REPAIRS MADE EASY
Send g'our make/model/chassis no.
& £3-50; by return you receive the
ref)air manual containing simple to
follow instructions including your
set (no circuit diagrams included).
British sets covered in 4 mono man-
uals & 3 colour manuals (some
foreign). Write/phone now for trade
terms. .
Instructions to make a signal injector
for £1-20. Ask about the giant Circuit
Diagram Manuals.
TV TECHNIC (PW1),
76 CHURCH STREET, LARKHALL,
LANARKS, ML9 1HE. (0698 883334),
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ALL DEVICES BRAND NEW AND FULLY GUARANTEED.

ORDERS DESPATCHED BY RETURN OF POST. TERMS OF 1
BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS DRAFT
WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTlTUTION|S OFFIICIAL %RDERS ACCEPTED. TRADE
AND EXPORT INQUIRY WELCOME. P & P ADD 20p* TO
35 CARDIFF ROAD, WATFORD, HERTS. ENGLAND ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE
MAIL ORDER. CALLERS SATURDAYS ONLY AT COST, AIR/SURFACE.
less 10% tor 25+ of one type) K. .
T e e e S0 e 2 st e 1o | WA SRR s SOOI 0w el
BE1Y 1 p )
ASIZ 130 | BCisa 120 BFigs 220 | OC202 80 ZTX53 2P | Y e Send 15p postage for our comprehensive catalogue
2p | BE159 130 p b
ﬁgff ;0: BC167 12p | BF195s 10p | TIP20 43p | 1544 Sp A :5: POLYESTER CAPACITORS: Axlal lead type. (Values are In f).
isp | BCi68 12p | BF196 12p | TIP20A 45p | 15020 7p 3 20200y ol | 400y : 0-001, 00012, 00015, 0-0018, 0-0022, 0-0933 3p; 0:0047, 0-0068, 0-01, oo15
ACIe2 1301 BCisy 12p | BF197 12p | TiP2sC 70p | 15921 7p | 2USEHE 308 | 00000 %r 6633, 0047, 0-068, 0-1, 0-15, 0-22, Tp; 0-33, 13p; 0-47, 17p; 160V : 01, 0-15,
Al 12| 8170 110 BFZST 320 | TIPooa 5B 1355 108 N 155 | 4p: 0-22'5p; 033 6p} 0-47 9p; 0-6813p; 1.0 18p; 22 24p.
BCIT1 11p 12
ACVE 10l BEime 1ip | BFXss 21p | TIPSOB 64p | 2Ne%6  15p | 2NITE3 370 "o Ve TER RADIAL LEAD P.C. TYPE (values are In ). | FEED THROUGH
ACYis 25p | BE77 180 [ BFXSE 220 | TIPSOC T6p } N80T 130 1 00765 425 | 250V : 0.01, 0015, 0:022, 0:033 3p; 0047, 0-068, 01 4p; 015 8p; | CAPACITORS
ACY20 240 | BE1T8 160 | BEVSO 15 TS 24P | 2N 11p | 2N3706 10p 022,033 7p; 0479p:0'8810p1-014p; 15 220 22 24p. 1000pF/350V  8p
Y21 29 P N3707 10
:gvzz 18p | BCis2 10p | BEYS2 15p T';’ggg eee 3,’13?3 1:: IN3708 8 | ELECTROLYTIC CAPACITORS. Axlal fead type (Values are In 4f)
ADido 480 | BCIES b | DO e 4 i 2N930 18p | 2N3700 Bp | 63V:047,1.0,1:5.2'2,3:3,4, 47, 6:8,10, 15, 20,22, 47, 6p ; 68, 1903100, 120.40% 100, 6p
Apia g | Bl e el | oy DNV B S B8\ GRE i s e, vl S MR R BT O
AD161 34p | BC P TiP33B 2N1132 20p 2N3771uoo 000, 24p ; 2 0. p; p.’ , p. p.
5 5 BC%%L :go Mjgg;? g:: 2N1301 20p { 2N3772160p | 10V : 4, 100, 5p; 640, 10p; 1000, 14p; 2200, 18p.
AF114 14p | BC212L 12p 2N1302 17p | 2N3773 240p
e 10|| EE :g" m#ﬁ%gg(z): Tlpaaci:wp 2N1303 20p | 2N3819 22p | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACITORS
AF116 14p | BCZL4 2P | MPF103 30p | TIP34 130p [ 2N1304 24p | 2N3820 an Track, 0-25W Log & 0-5W Linear values | 28V: 0-1uF, 0-2, 0-47, 1-0, 2-2, 4-7, 68
B BE gg;:a 220 | MPF104 30p | TIP35 259p | 2N1305 24p | 2N3823 80D | 1k QoM Q single gang 35V: 0-4uF, 02, 0:47,1:0,2-2,4°7
AFIS® 437 ] BCyss 18p | MPF10530p [ TIP36A 2N1306 24p | 2N3824 50D | 51 o0 O single gang D/P switch 32p | 20V: 104F: 18V: 22UF; 10V: 33uF, 224F,
ATiat 3o | Bovss fap | OC23 144p 3300 | 2N1 30T 2o | 2N30s 17p | 2KQ-2MQ dual gang stereo 45p | 8V 3uF. &IuF; 3V: 414F, 100F.
26 40p | TIP41A 68p - rice: 11p each.
AT PV bH SC%e  4h | Tipaza 74p | 2N18%0 45p N300 10 | SLIDER POTENTIOMETERS
AF130 33p | BCY72 12p | OCYs  48p ¢ TISds™ 26p | 2N100 329 | DRio5s f5p | 0-25W log and linear values 60mm MYLAR FILM CAPACITORS
AFtst asp | BD124 T80 | OC70 328 | 11807 106 | 2nepte 2001 2N4061 13p | SKQ-500K Q slngle gang 350 | 100V: 0-001, 0-002, 0:005, 0:01uF 3o
AF186 48p | BDISI 40P | 00> 15p | ZTX108 8p | 2N2221 20p | 2N4062 14P | 10K Q-500K Q Dusl gang 50p | 0015, 0-02, 004, 0-05uF, O-1uF P
DE29 3321 BDi5y 4sp | OC4e 12 [ ZTX100 120 2N2222 20p | INERET 3501 50k Q Lin 150mm WS 150 250p | 015, 0-2 50V: 0-47uF sp
12p | ZTX300 12 ‘
B1088 120 SB‘v‘s% 32‘; 883(5) 110 | 21301 14p | 2N2369 14p gsAse 3%° | PRESET POTENTIOMETERS CERAMIC CAPACITORS
BC108 "0 BDYs1 85p | OCT1  11p | ZTX302 180 TS S 2:?40 lsp 0-1W 50 Q-1M Q Vertlcal only 5p | 50V d.c. Plaquette body 25mm Ieads
BCioac Yop| BFi1s 22| OCT2 b | 2TX308 22p | N26de 3801 3NEED BB {5 p5vy 100 0-2-2MQ Horlzontal 6p | Range: 2pf fo 10,000pf
BC109C 120 | BEIT] §§" 8%&? %g: ﬁ’igﬂ :g: «3&‘3383 15: 40361 40p | 0-25W 200Q-2-2MQ Vertical 6p  0-015uf, 0-022uf, 0-033uf, 0-047uf Jn
BC147  7p | BELT8 280 ZTX500 15p | 2N2907 18p | 40362  40m
P
Bae & g;:gg gg: 8%% ;:: ZTX501 13p 2N2926G10p | 40673 _ 589 QUALITY RESISTORS. ERIE MAKE, | JACKSONS VARIABLE
BC149 9 DIODES PANEL METERS* Carbon, Miniature, High Stability, Low N1olse CAPACITORS
N val. 1-99 100+
TTL 74:‘ '[:::150//'?.;,'2551’“"'\7::‘1 Byioo fap | SOmm x 4omm x I5mm POWER ;r;n RANGE Tval. 130 oot | T
?4'0%”‘\1[35'7430 1sp | 7475 32p | BYi27 11p q 0-5W 5% 220Q47M E12 1p 0:8p | 100pF 80p | 00-208/176  240p
7401 13p | 7432 25p | 7478 iin 83 33: FULL SCALE W 5% 22Q-10M E12 2:5p  2p 300pF 88p | Ce04-15pF 118p
7,:3% :35 Zl:lsi:‘;l ;g: ;:g? 995 OA10 36p ::: 3 gjgﬁ:}\ 100 off price per value not mixed. 500pF 95p | C804-25pF 118p
7404 18p | 7438 27p | 7ag2  75p | OA4T  Bp e00nA ARG
105 18 | 7490 15p | 74s3 830 | oa70 #p| ME B OO JACK PLUGS | SOCKETS CERAMIC
7406 38p | T441 6P | 7484 90p | oAT9 8P 05mA Plastic| Open | Moulded | CAPACITORS
7407 38p | 7442 6Sp | 7485 125p | oAl 8p | ME10 Screened | Plastic | Ope 2.70F: 4-15pF: 6-25pF;
7408  15p | 7443 120p | 7489 275p | GAss 10p| ME 11 0-10mA chrome | body | metal with R ] '
7409  15p | 7444 905p | 7490 40p | 5A90 6p| ME12 0-50mA N 10p 8p B break 8-30pF 17p each
m? ;gp ;::g 1322 7491 80p | QAB1  Bp | ME(3  0-100mA 3-5mm 14p 10p 8p | contacts | cERAMIC
7412 200 | 781 sop | 7902 330 | QA0 2| met1s  o-soomA Standard Mono | 18p 130 | 13p 170 MINIATURE
7413 35p | 7448 z°° 7495  83p 8§§3‘2’ :‘,’, ME 15 0-1 amp Standard Stereo |  32p 18p 15p 22p 2-10pF: 3-30pF; 10-4<‘>gF
?I:}g ggg Z’:g? ‘g: ;:?31 ;:z 1“22)(‘)1/2 ;: m::g g:ggt\)/VD:C DIN Plugs Sockets Couplers ERS .
1 e | T3 18| 122 450 [ 1N4o0s Sp| mE 18 “S" Meter | 2pin Loudspeaker 1 L) VLS
Dr I L8 I 4 7423 630 | INWOS 60| ME(9 VU Meter |34 5 (180°& 240°) 1&: e » miniature 5-25p P
T414 63p | 1N4008/7 6p syU™ Meter pin Audla type
1 To | G0 p | retst e | inetas sp | PYAY yaoua ppron | o e oo " o | EARPHONES
7426 27p | 7473 33p | 74190 1450 }ggg“’ ) pricos2z 75, papiop |9 With Cord and Jack
7428 38p | 7474 32p | 74191 145p 1) = PHONO 5p(s0l.) 9 Plug Magnstlc .
. BRIDGE ¥ lours 7 7p(dbl.} 2-5 mm plug ]
LINEARIC'S RECTIFIERS | (Thynistors) | 230ited, 2000 125 | 10p (trpi) 3:6 mm plug 15h
709C 14 pin 29p | LM30sH  170p | SNTtts 20001 REEG TS oy asp Crystal
741C 22p | LM305 170p | TAD100  130p 130 5y" “20p|1A 100V 420 | BANANA sp 7 - 3-5mm plug 28p
747C 70D | | M380 95p | TBABOO 95p | 1 A100V 24p |[1A 200V 47p =
WEC 0212 5 2op | LM381 160p | TBAStO  150p|1A200V 26} 1A 400V 520 | swiTCHES* PUSH BUTTON: ?unsocnzrs
¥ . 1A400V  27p . Minlature Non Locking pl
AY-1-5051 1-15p | LH3900 65p | ZN414 90p Ay 29n|3Acov  38p | TOGGLE: sPsT20p | Niniaturefion 1sp | 14 pin 13h
AY-5-1224* 365p | MC724P  55p A0V 30p|3A 100V 43p | DPDT 24p | Push to Break 25p | 16 pin 140
AY-5-35007 610p | MC1303L  148p | REGULATOR® [5Riov  38p|3A200v S50 | oo ooner o | DP Changeover 00
AY-2-3507" 610p | MC1304P  360p | 723C 45p[oa00v  44p|3A 400V 4D | 2B TLN et 45p | ROCKER (while): 10A 250V SP | 4EAT SINKS
CA:«;B 2: MC1310P  220p | 7805 (TO3) 150p | 2A400V  48p gﬁ ‘zoogv 90; SPST onjoff 40p | changeover centre o 25p | T0os5/5F s
CA3020  145p | MCITI0CG 55p | 7515 (TO3) 160p | 2AB00V  S4p1oil (ooy gop | DPDT 6 Tag  64p | ROCKER: (black) onoff 10A 250V 20p | TO18/18F S
MFCA000B  65p 4A100V  53p ROCKER: Illuminated (white) lights | TOs6/TV2  15p
CANS  'oon|MrCeos  sop | LMK 1HERI4Adov  sop | ARV 158 | SRR Jov  yop | when on. 3A 260V 46p | TO3TV3 15p
gA“s&s s3p | MLM309k  158p | MVR12 1449 | das0ov  90p M‘c°g1o1 29p ‘& 8P 250V C/0 12p | ROTARY : 1pi2w, 20/6w, 2p/2w, 2p/4w. Insulation Kit 8p
CA3048 %zop NESSSBB' ;gp ZENER 6£1£¥ g;p TIC44 ‘Z?p $A DP 250V 8p | 3p/3w 3p/4w, 4p/2w, 4p/3w 4p | (Mica & 2 washers)
CA3075 50p | NESS6 P 6 P | 2N4444 91p
Cast  1sop|NEsse  30dp | RIODES BY122  4Pi ERYSTAL | TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS®
gﬁﬁsgio ;239 NE?@? ﬂg: 2'7Vg—33V E) O CRO- Primary 220-240V LES HOLDER Dome shaped, Red, Blue,
CA3M23E ~ 140p | SL403D  160p | 400mW 9| e PHONES 6-0-6 (miniature  100mA 90p | Green, Yellow, White 14p
LM300H  170p | SL414A  160p | 3-3V-33V 7olsT2 o z';';uga‘;:,; 9-0-9 (mInlature) 100mA 9p | | Es BULBS 6v and 12v b
LM30t 42p ' SN76033  150p | 1 3W ip. 12—0—12(m|n:\:}ru:85)019|05':':A ‘:%"’, MES HOLDERS Chrome cover, Red ot
DENCO COILS OPTO ELECTRONICS* AumidBPXEs 0-12, 0-12V (N v ) 1somA 165p | Amber, Jewelled top 2p
Miniature Dual purpose LED TIL 209 (red) with socket 14p ;;“5*“*' o 2—6. ngx( e 220p | MES BULBS 3:5V 6V 1oV Tp
Rng. 1-5B,Y,R,W 60p | LED Larger 0-2” diam. Red 15p “:‘1" sop 30"_‘20;_20_15_120 1A® 285p | NEON: §” sauare top, red, green
6-7B.YR  58p | LED Larger Green, Yellow, Amber 190 | 000 T ol | o0 oha0-15-12:0  2A® 340p | Rea. §° hole 21p
ol Qo S T D wSE 100p OCP 70 40p | 4x5ix!H” 58D | LT4s Mini. Driv. Pri 20K Sec 1K e A
N - - 3" shaift, w ,
Range 14 2T. Biue 60p | mAN 3640 170p OCP 71 85p 3;31;2 ig: LT700 Mini. Output, Pri 1-2K Sec 52 65p ;tg?ﬁz(?;su:h ati ks (for siiders).
Transistor Tuning colts | LiT 707 125p ORP 12110p | on  78p VEROBOARD® Pit KI Black or White pointer type p
ng. 1-5B,Y,R, : LIT 747 195p ORP 61 46p | 00, g40 015 | 0 Slim silvered aluminlum 10p
ATEANg - o 2NSTT736P | g6x3-  106p o ‘°§°"” °”’d) (Dla'n) K3 Black 13" with chrome rim  15p
TOC 1 700 103 1220 | 353 3o He Jih | Ke Biack serrated. Metal top with il
MW FR. Aerial 70y | FUSES AND HOLDERS 1ox4ix3” 100 | 33.02” 3sp e — line Indicator 3m diam.
-R. Aerial P i 17 Mains, 2A, 3A, o ) 40 4p 29p K5 Black fluted metal top and sk
20mm 150mA-5A 3p v . 12x5x3’ 120p | 31x5 P 20p
" 0 librated 0-10. 37mm dia.
137 500mA-15A 3p SAJAI0AN3A.5P 24x17 105p  78p p calibrate i o
HOLDERS 34177 145p  115p 75p | K PK2 as K5 with pointer on skir p
FERRITE RODS Anti-surge 20mm  porSingle  6p | SPEAKERS | 43xi7” 1850 — 1B\ Biack, knurled, tapered. Metal top
* diam. 100,250,500, 800mA  panel Double 80| g0 0-5W Pkt of 36 pins g" top & skirt. Callb. 0-10, 30mm  20p
7 8P 557 - 18p; A, 16, 2,255,315, 20mm Chassis 16p 24" & 3" 62p | Spot face cutter nn K8 Black or silvered for slider pot Tp‘
l - 20p SA Ip each 1}” Chassis  22p Pin Insertion too! P
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PLEASE
APPROPRIATE M AT.

ARE WELCOME!

tncrease and availability

PERSONAL CALLERS

all itemns subject to manufacturers

High Quality

Construction

Kits. stocked

at all branches

Send for

cotalogue!
s

=
JOSTY

AMPLIFIERS P&P95p Ins. £1
Sansui AU2200 £50-96
AU4400 £78-00
Sinclalr 4000 £50-00
Ploneer SA5300 £45-60

RECORD DECKS P&P 85p ins. 50p
Garrard SP25 Mk, £16-20

Garrard SP25 Mk, IVIGBOO £27-50
Plinth & Cover
BSR MP60 £12:75
Connoisseur BD1 Kit £13-25
BD2 Chassis/SAU2 £34-15
SAU2 Pick-up Arm £14:25
SCU1 Cartridge £5-95
Pioneer PL12D £46-59
Sansul SR212P £44-80
SPEAKERS P&P 45p
EMI 13” x 8”, 3, 8 ohm plain £2:50
with co-axial tweeter
8 ohm only 2-75
with Tweeter & Crossover
15 ohm only £4-25
Type 350 8 ohm, 20 watt £8:25
13" x 8" Bass unit, 15 watt £5-45

6" 8 ohm, 10 watt £2-95
8" 8 ohm, 10 watt
8" x5 C Mag. 5 watt 3, 8

or 15 ohm £1-70
8" x 5" Dualcone 8 ohm,
watt £2-95
Elac 6{” 8 ohm Dualcone £2:4
'8 ohm Dualcone £2- 70

Bakev Group 2512”, 8 or 15 ohm £12-00
Adastra 10” 10 watt, 8 or 15 ohm £3- 75
Goodmans 8” x 5” 8 ohm £1-

£7 95

Global 8 ohm 5 watt (palr)

WHARFEDALE

SPEAKER BARGAINS

P&P 85p Ins. £1
Chevin (pain) £2550
Denton 2 (pair) £32-00
Linton 3 (pair) £47-60
Linton 2 (kits) £20-95
Giendale 3 (kits) £35-95

KIT FORM CABINETS

Teak Veneer P&P 85p Ins. 50p
12"x 8" x 45 (8x50r7x4culout)£3 s
127 x 12”7 x T§” (10", 8 x 5, 8”, 63

and 31") 525
187 x 117 x 75" (8" x 31" or 13 x 8) EE 56
22" x14” x 737 (12” x33" 0r 13 x 8) £7-96
TWEETERS & CROSSOVERS

P&P 25p
Cone Tweeler 8 or 15 ohm,

10 watt £2:95
Cone Tweeter 8 ohm, 3 watt £1 55
Horn Tweeter 8 ohm, '20 watt £6 50
Dome Tweeter 8 ohm, 30 watt £5-75

Crossovers CN23 (3 ohm) CN28

(8 ohm), CN126 (15 ohm) £1-40
CARTRIDGES & STYLI

P&P 25p Cart. D.D

Acos GP91/25C or Stylil
3SC (ster. como) £1-10 £1-25
GP93/1 or 95/t

ster. cryst £1-35 £1-25
GP94/1 or 96/1

ster. ceram £1-75 £1-25
GP101 cryst. comp. £0-90 —
GP104 ster. ceram. £1:95 £1-25

BSR X5M or H5X

cryst, comp £1-95 £1-25
SXE6M or SXGH

cryst. ster £2:10 £1:25

SC5M ster. ceram. £2 85 £1:25
Sonotone
9TAHC or 9TAHC G
£

(Dram) 1:95 £1-25
3509 ster. ceram £1:95 £1-25
Audio Tecnica ATS5  £1'95 —
Empire 999 REX £3-95 —
Goldring G850 £310 £1-95
G800 £4-25 £1-95
G800H £4-25 £1-95
GBO0E £7:25 £3-95
Shurn Carts & Styli
M44G £4-95 £3 95
MEGSE £6 23 £4-95
MTSED Type 2 £11-75 £8-25
MT5EJ Type 2 £9-75 £6-25
V15 Type 3 £32-2% —

MICROPHONES P4&P 25p

CM70 Planet stick metal, swl(ch
crystal £1-70

DM1SO Dynamlc omni-dir. ball

£
UD13050K 600 ohm, uni-dir, ball
melal £

w209

CONDENSER MIKE 600 ohm,
uni-dir,

Cassette STICK MIKE with R
Control on/off switch (25 &
35 mm) J/Ply) £1-65

Cassette STICK MIKE with Rf
Control (Phtlips Type) £2-00

BATTERY ELIMINATORS
P&P 25p
240v input 6, 7 5 or 9 volt output £3-10

12v d.c. input (specify output
6.7 S0r9d.c)at300mA £2-95

£9-50

CASSETTES P&P?Sp

mor- Amp-
Type nonse Philips ex ex
Ca5 65p 45p
C60 3I5p 55p T5p 55p
Cs0 45p 5p £1-10 75p
Cci120 55p £1-10 £1-55 99p
CASSETTE CASES £0-12
Cassette Head Cleaner £0-45
BIB Stereo Test Cassette £2-15

AMPEX Head Cleaner Demag £1:65

TAPES P&P 25p

Stnd LP Cases
GEjs A5p £1-00 20p
6541 Bp £1-35 25p
80s £1-10  £1-35 30p

SINCLAIR PROJECT 80 P&P 25p
Stereo Pre-amp £12:95
&ctwe Filter Unit

L& 15 watt Amp £575
L0 25 watt Amp, £725
Pun Power Supply for 240 £545
Pat Power Supply for 240 £845
ey Power Supply for 260 £825
FM Tuner £12:95
Stereo Decoder £8145
Q16 Speaker £7-75
1C20 stereo amp. kit £745
PZ20 Power kit £5:25

Send 25p for catalogue.

PLEASE BRING THIS ADVERTISE-
MENT TO OBTAIN THE BENEFIT
OF THESE SPECIAL PRICES

ELECTHONICST

Muail Order Dept
Belmont 5t, Monton,

Eccles, Manchester,
Tel: 061-789 5268

Manchester
30-32 Shudehill. tel 051-832 7710

Leeds

4 New Market St tel 0532 42708
Liverpool

15 Whitechapel tel 051-23&6 0738
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IN DEx To ADVERTI SERS Electroni-Kit 560 Partridge Electronics Ltd. . 617
Electronic Brokers . ... 621 Pembridge College of Electronics 619
Electronics Design Associates 594 & 620 Peter Styles Electronics ... . .. 560
Electronic Mail Order Ltd. ... 608 Precision Petite ... 598
Electrovalue Ltd. 614 Purnell Books 610, 611
Everest Instruments Ltd. 609
o ) Radio Book Services oo .. 621
Flairline Supplies ... 614 Radio Component Specmllsts .. 589
Adcola Products ... cover iii Radio Exchange Ltd. .. 559
A. H. Supplies . ... 590 Garfields 620 Reltran Ltd. .. 618
Ambit |nternat|onal 605 Gorse's Photographic Ltd. . 621 R.S.C. (Hi-Fi) Centres Ltd, 530-531
AS.P. Ltd 616 Greenbank Electronics ... 536 R.5.T. Valve Mail Order Co. ... ... 541
Astro Electronlcs Ltd 536 Greenweld Electronics 605 & 620 Radio & T.V. Components Ltd. 548, 549
Bamber, 8, . 605 H.A.C. Short-wave Supplies 609 Salop Electronics . 621
Barrie Electronics 546 Harversons o 587 Sales Team, The ... 537
Bell’s Television Service 619 Heath (Gloucester) Ltd, 542 Saxon Entertainments Led, 612, 613
Bentley Acoustic Ltd. 614 Henry’s Radio Ltd. 601 Scientific Wire Company, The ... 620
Beta Devices 618 Home Radio 563 S.I.G.A. Electronics Ltd. . ... 546
g l; 3 Lor:’-lpcnent ‘Factors Ltd. 560 Slmtlech Engineering Ltd. i 220
i-Pak Lt . . A Sinclair Radionics Ltd. 2, 583
Bi-Pre-Pak Ltd. el as | sincel 532
Birkett, }. ... Intertext—I.C.S 532 Studio Electronics 613
gofﬁnhProilects o e e Surplectronics 568
ritis| nstitute of  Engineerin . Swanley Electronics 609
Technaless 73 S | LM Sumsles o
M PREERED Radio & E'“S‘;g"'sj‘o - Y T.V. Technical Publications .. 62l
- . . hnomatic Ltd, ... 624
J. 8ull (Elecm:al) Ltd 597 Kensington Supplies 619 €5
Bush & Melssner §17 ’ Tepmdofleroncs - 0e g
Bywood Electronics 609 | Lasky’s Led. (543,544,545 | TT Service .. 594
Lewis Radio 532 Tuac Ltd. 606, 607
C. Caranna 619 tmear Prgducts o 540
Central Imports & Exports 614 ondon omputer Pe"ltOFS T""""S
Chromasonic Electrom:s cover iv Centre . 619 Venusound 534
(C: (I’ LR 15 . . ... 534
odar Radio Co. 602 Manor Supplies 616 Woatford Electronics 622
Colomor (Electronics) Ltd. 564 | Macks Electronics 547 | Web Europa 616
Combined Precision Components 542 Maplin Electronic Supphes 567 West London Direct Supplles 598
Crescent Radio Ltd. 571 Marco Trading 618 Wilmslow Audio . . 568
Crofton Electronics 598 Microelectronics ... 620
C. T. Electronics cover ii Marshall, A. & Son A 572 i
Michael Williams Electronics 598 Xeroza Radio 617
Date Publications 604 Minikits Electronics 620
D. E. W. Ltd. 621 Z. & | Aero Servnces 624
Dziudas, M. 608 Newmart Electronics 623 Zentac . . 546
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v oo 2 & | AERO SERVIGES LTD, =+ et
AD
44A WESTBOURNE GROVE . LONDON W1
LONDON W2 SSF Tel: 580 8403
Tel: 727 5641/2/3 Please send all corfespondence and Mail-Orders to Head Office Open all day Saturday
045/ 6AJ5 088 50 ECH8:  0-50| EL84 -38| PCC89  ¢-58| Us1 (X
8ﬁ§ 055/ GAKS  0-48 ‘0|6 FULLY GUARANTEED ECH83  0-50{ ELBG 59| PCC189 @-65/ U191 075
QB2  0-45|6AKE  0-79 -76 ECHe4 0-58| ELOO -89 PCF80  0-40| U281 “
C3  G48(6ALS 03 -78 ECH200 0-70| EL95 70| PCF82 040 U282 060
0D3  0-45/6AME &80 90 ECLBO 04| EL360 ‘80| PCF8s  0-¢5] U301 0-35
1A3 088/ 6AQ5 050 ‘88 ECL82  8-42| ELS04 -80{ pcF200  0-se| U403 ]
1A7 00| 6ARS 070 -08 ECL83  9-78| EL803 00| pCF201  0.05| U404 75
1AD4  1-20|6AS8 -89 ‘0|8 ECLB4 ©-89 EL822 10| pCFao1  o.58| UEO1  0-88
1B3GT 0-58| 6AS11  1-00 -78 ® ECL85 ©0'65| ELLBO  2:00( pCFgo2 @-35| UABCSO 050
1R4 0-50( 6ATS o6 o8| 6. ECL3S  0-55| EM80 ‘35| pCFg0s  ¢-89) UAFA4R ¢-70
1RS 0-85| BATOA _ 0-00 [ ECLLB00 4-09| EM8T "00{ PCHz00 ¢-78| UBC41 &80
184 0-40| BAU4GTA 00| 8X8 t 3 VALVES EF9 o-00| EM83 -89 PCLS1 38 UBCST o5
188 ® *75 80| 12AB5 @80 EFSTA  1-00| EM84 049| pcigo  ¢-40| UBFSO 050
174 SAUEGT 1-59 30|12ACE 9-08| 35A3  0-79.61468  4-00 EBs1  1-00 | EF41  ¢-75|EMSS  1-88)pgi gy g.79) UBFES  0-38
104 SAUS e ‘75(12AD6  0-89) 3sBs  0-78 1-40} EB: 070 |EF42 o390 EMB7T 100 o iiay g g9l UBLZY 075
1us 80| GAVEGT 1-00 ‘85| 12AE6  -75| 35C5  0-79|6870 3-50|EBCA1 075 |EF50  o-40( EYS 45| pCigs  o.69| UCE2 058
1ve ‘78] 8AVE ‘88 ‘89| 12ALS  0-05) 35D5  9.80|0039 3-80|EBCB1  ¢-49 | EF88 1.se| Evel 45| oCigs  9-80| UCCB4 0TS
1287  0-78| SAWBA 0-78 -85 12AQ5  0-38) 3518GT @-80| 7300 4-00|[EBF80  0-45 |EFS0  9-33| EYS? ‘88 piiago 75| UCCES 0-50
2021 -83| GAXSGT 1-00 ‘68| 12AT6  0:45| 35W4  0-89 7551 .s9|EBFS3  0-50 | EF83 1.2/ EY88 ‘50| pilgos 86| UGFB0 0TS
2X2 75| 8B4A 128 0:65| 12AT7 043 35X4 0-60|7586 .09|EBF8D  0-49 | EF85  9-45| EZ1 078 ooone q.se| UCH2T 670
3A3 ‘60| O (¥ 75| 12AU6  0-58| 3573 0907887 .08 |EBLY -08 | EF86 -40| EZ8O 030 50000 .70 UCHE2  0-90
3A4 -9 | 8B "8 ‘701 12AU7  0-38| 35Z4GT 0-T¢ 7S01A .20|EBL21  1-08 | EFB9 -38| EZ81 35| ot3s " o.4¢| UCHB! -5
3A5 09| 6BES  0-4S ‘80| 12AV6  0:60) 35Z5GT @ 30|7698 3-00|EBL31  3-00 [ EF91 -60| EZ90 48| PL33 3ige| UCLIT 78
3ABGT 0-85| 8BFE 00| & » ‘g0 50BS 088 1-S0(EC86 078 EF92 59/ Guso 080 od Skl ycise  e-a0
3 99| 0BFS 13 R+ "30| 80CS 970 0-55) EC88 78 | EF93 38z 085 OLB 0TS0 iClas 070
306 -49| 8BH6 ‘18 ‘% -88| 50CD8G 1-29 0-76 | ECH1 -68 | EFO4 4| 6233 | oL e-5e| UFo
304 -73| 6846 |78 ‘78 -69| S0EHS _ 0-85|DKs2  1-89|ECC34  0-80 | EF9S 45| GZ34 5| pras  e-58| UF11
305 -00( 6BK4B  1-40 ‘78 -80| SOLSGT 1-08| DK96 .75|ECC40 0-B0 |EFO6  0-33| HBCB1 0S8\ proc 79| UF41
354 -sa| 8BK7B  0-78 78 -60| 807 o-08|DLSS .25|ECCB1  0:48 [EFO7  0-70| HL4 T8 Biloe o 00| UFs2 L4
V4 -00| 8BNG ‘08 -85 1 -70| 868A  1-30/DL®Y .40|ECCs2 0-38|EF98  0-80| KT3C 1:20 UF Y
SRAGY  1-08| 8BNS ‘65 -88 "70| 884 1-08|DLO2 .59|ECC83 0-38 [ EF183  0:35| KT44 ‘38| FL%08 S0 Fes o
5U4G  0-55| 8BQ7 -85 -38 ‘00| 958 450/ DL93 .90 |ECCB4 0-33 [EF184  0-40) KT08 -85 Pl‘;m |.= Ure o
sUs -78| 8BR7 20| 6d7 065 -78| 2050 1-20(DLO4 -99|ECC85  §-48 | EF300 00| KT88  3-28| PT4 1 U e
5V4 -65| 8BRS o8| 6JSEB  1-M0 581 5842 1-59|DL9S ‘23|ECCss  1-28 | EFL200 o-75' KTWet 1-so|PY3!  0-30| LU0 U0
SW4GT ¢-68| 68S7 40| 6K4AP _ 0-60(12F8 5654 9:55| DLO6 .65|ECC88  9-50 | EHOO -¢0! PC86 -95| PY33 .3 ﬂuao H
5X4G  ©-80| 6BUBA 0-38| 8KSGT  0-78| 12H8 5670 1-00| DM70 -70|ECC189 0-80 | EK90 -48 PC88 -g8| PY8 as| UMzo oo
SY3GT 0-65/6BWE  1-08| 6K6GT  0-80(12J5GT 049 8751 0-90|DM160  1-20/ECCBO7 1-00 | EL32 -8 PC92 -85| PY82 45| UMEl 0
824G -65| BBW7 _ 1-08| 6KS8GT  0-38| 12J7GT 0-7¢| 8763 1.50|DY51  0-05|ECF80 @-48 | EL34 ‘70 PC95 78| P '
8/30L2  0-00| 6BXTGT 1-20(SL6GT 0-80| 12KTGT ©0-69| 5814A  9-80) DV 0.42|ECFB2  0-45 | EL36 -88 PC98 -se| PYE8 So|UYIN  o'00
6AB4 '80| 6BZ6 -85 8L18 -60| 12K8 -70| 5842 2-50|DYB02  0-47|ECFB8  0-78 | EL41 ‘88 PC97 -88( PYS00A 1-10( LYD 100
6ACT -0 70| 6LD20  0:-80|12Q7GT 0-50| 5888 4-00|EABCB0 0-40|ECF801 9-73 | EL42 20 PC00 085/ PYS30O 056/ UY4l 035
SAGS -38(6C4 040 6Q7 001 0-38| 5063 o-7S|[EACO 058 ECF802 0-78 | ELBI 6 PCCs4 0-48| PYSol 0-S5( Uy 035
6AGT  0-60| 6CSGT  ©-00| BS4A -85 12SF7  0-65| 5085 0-78|EAF42 076 ECH21 1-08 | ELE2 .68 PCCaS 9:.48| U25 -08| UY 80
A 0hlecBsa 1-7slesar  e-381128G7 -85 146A  3-TS|EAFB01 0-6S|ECH42 0-05/ELB3 0% PCCss 0-65) U26 .85/ UYSS  0:48
OUR 1975 CATALOGUE/PRICE LIST IS AVAILABLE AND WILL BE POSTED ON RECEIPT OF A P.O. for £0-20.
ALL PRICES ARE EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ALLOW £0-15 IN £ FOR
HANDLING AND POSTAGE SUBJECT 1'9 A MINIMUM CHARGE OF £0-20.

T Teor T | OF XNES VOLTAGE REGULATORS (PLASTIC) ACIZ8/7 11D MOEIS6s D | ZNaA
7400 13p | 7483 80p | 301A Ext. Comp. 8 pln DIL 38p | 723 1amp + Ve — Ve AC128 11p | MJE3055 65p | 2N.
741 14p | 7484  98p | 709 Ext. Gomp. 8/4 pin DIL ~ 30p | 14 pin DIL 4sp| 5v 7805 f40p 7905 250p | AC141/2 18p MPSA08 30p

7402 f4p | 7485 120p | 710 Diff. Comp. 14 pin DIL S0p 12v 7812 140p 7912 250p AC176 1ip | MESA12 S50p

7403 168 | 7486 30p | M1 Int. Comp. 8/14 pin DIL  25p | DataSheetson| 16v 7815 140p 7915 250p | AC187 12p | MPSU06 62p

7404 18 | T4me  270p | 747 Dual 741 14 pla DIL 70p | Vol. Regs. ev 7818 140p 7918 250p | AC188  11p | MPSUS6 T8p

7405 1Ep | 7400 40p | 748 Ext. Comp. 8 pin DIL 38p | 10p each 24v 7824 140p 7924 2%0p | AD149  43p oces $Sp

7408 e | 7401 T5p | 778 Prog. Op. Amp. TOS 140p AD161/2 36p | OC35 48p

7407 38p | 7482 45 | 31308 COSMOS 8 pin DIL 100p | OPTO-ELECTRONICS . AF114/5 16p | ©C41/2  16p

M08 14p | 7488 dDp | LM3900 Quad Op. Amp 14 DIL 70p | OCP70 30p Seven Segment Displays | AF116/7 18p oCe4/5 18p

oy 20p | 7494 7S¢ | MC1458 Dual Op. Amp. 8 pin DIL _T0p OCPT1 90p 3015F  0-3in DIL 120p | AF139 33p | ©CH 18p
B 410 14 | 7433 6Sp | NES38T FET Op. Amp. TO99 215p | ORP12 S0p MAN3M 0:127In. PCB 110p | AF239 40p | OC72 20p

7412 23p | T4 Tdp —e ORP80 @0p DL704 0-3in. DIL 135p C107/8 9p | ©C83 28p

7413 32p | 4107 30p | LINEAR 1.Cs. ORP81 80p DL7070-3In. DIL 135p | 8C109/C t0p | TIP2955 T0p

T414 ®p | 74121 30p | CA3028  DIff. Cascade Amp. TOS 90p 2NSTI7 _40p DL747 0-6In, DIL 225p C147/8 1p | TIP20A 40p

74186  33p | 74122 &n | CA3046  Transistor Array 14 DIL 50p LEDS: TIL206 Red 18p; TIL211 Green 35p C149 sp | TIP30A 48p

7420 14p | 74123 BEp | CA3048 4 Low Noise Amp. SCR.THYRISTORS OTHER C157  1ap | TIP31A  S2p

7422  18p | 74141  Ekp 18 DIL 200p 1A 50V TO5 48p;BT1 Stud C158/9 @ | TIP32A  58p

7423 34p | 79151  7Ip | CA3089E FMIF System 16 pin DIL200p | qa100v TO5 42p [1A/ 140, C189C 12p | TIP33A  80p

HB WP | TR g | G M i Bac fabiL 1es | A0V 108 HEIAMED prastic

| 7427 37p | 74154 150 | [CLBO3BCCFun. Gen. 14 rin DIL 2750 C178  1hp | TIP3SA 290p
T2 o | s Ten | S CC I Ao Amp, 14 DIL 90p | 3400V L% HE Aoy o P | BCITY 18 | TIPSEA 3T0p
7432 23p | 74156 78m | | Mast Stereo Preamp. 14 DIL 160p | 3a400v Stud  75p [0-5A/15V 28p | BC182/3 f0n TIPHA  Hip

7431 25p | 74160 99p | MC1310P FM Stereo Dec. 14 DIL 175p | 7A100v TOS+HS |2N3525 TO-86 C184  11p [ TIP42A  Tip

0 M| et Men | MCIN2) oQQuad. Dec.14DIL 11000 | 7adov TOSHHE” |SNiesd. Plastic . | BE2Z  iip | ZTXI Ze
p|8

/

a7 | Tos o | WECideo yw sudo am.mcB  ap | roany plestc st oo, T2 | 86 148 | Bt b

T i | 0% Mo | e e DI e asp | 18ROV Plastic Teen |0 SA/%0V up | BGY7 225 | Thess  am

7451  16p | 74180 100p | NEBS6 Dual 55514 pin DIL  100p astc 2N5082  TO-92 BD123 100p | #W706  12p

7453 18p | 74181 2-98p | NES61 PLL with AM Demod. 325p | INSULATORS: Mica |0:8A/100V 40p D124  65p | EM708 0

7454 16p | 74182 82p | NES62 PLL with VCO 16 DIL 325 | + 2 bushes for TO3 |2NS064 T0-92 D131 38y | 21930 18

7460  15p | 74185 135p | NE563 PLL FM/IF Demod 300;: | and TO66 5p. 0-8A/200V 45p D132 4op | ZMI131/2 18p

W HE | Tan daap | NEX BLLISUonsoi  zen | TRIACE OTHER Do 50 | e a | MOSFETS

un. Gen.
74713 30p | 74192 120p | NE567 PLU Tono Dec. 8 DIL 2508 100V 120

Sp

400V 500V 40430  99p D140 70 2N1813  20p p

7474  30p | 74193 120p | 2567 Dual 567 14 pin DL 370p | 3 Amp $5p 99p 120p 40486  99p | gryis zzg 2MITA1 2ap 3#12? '.I:: I

;ﬁg gp !’:194 108p | SN72733 Video Amp. 14 pin DIL 1200 | 000" a0 qiq 185 R100 40603 58p

W8 3 | 4195 50 | TBASIO  AM/FM Redio Recelver 186 | {5 A P 10p 1o e BRiac 21p | BFIR 2% 2219 dp | 40873 309
p | 74198 198p | TBAS00 5W Audlo Amp. QIL  90p mp 145p L ( P | BF2s7  32p | ghazmie e

7481 95p | 74199 180p | YBAS10 7W Audio Amp. QIL  100p

s BRIDGE DIODES 1IN0l Sp | BFR39/40 3op | 2N2380  1da | LI Ts
T MOS I-Cs 402BAETMp | TBAB20 2W Audio Amp. QIL 80D | RECTIFIERS | BY100 15p | IN40O4 oo | BFR79/80 10p | 2N2¢84  30n | TIS4  ZTp
G000AE 19p | 4020AE196p | XR2240  Prog. Timer/Counter 3700 | 55 100v 20p | BY126 12p | IN40OT b | BFRES 10 | 2N20042 200 | 2N2160 0p
4001 AE 19p | 4046AE202p | ZN414 TRF Radio Recelver 110 | 0%y 5o | BY127 12p | IN4143 4p | BFX84  26p 2N2026RB Tp | 2N2646 350
4002AE 19p | 4047AE137p Baslc data sheets at 10p each + SAE. P|oasr 1p | — BEX85/6 THn 2NMGOG :D 2N48T 30p I
400OAE 6Tp | 4040AE 83p 1A100V 24p | 0A70  8p | ZENERS BFXE7  Zop | ZHIEHYG 9P | oy
4011 AE 21p | 4054AE1%8p | cLOCK I.Cs YA 400V 2Tp | OATS Tp |3-3Vitedsv | BEX8S  zep | 2MMEE AOD | overyr  ase
4013AE 83p | 4055AE196p oAt 1A 600V 30p | OABt 7Tp |400mw  9p | BFYS0  1p 2Hms4 P
MM 5314 24 pin DIL  430p\ VAT
4016AE 03p | 4056AE135p 9 2A 50V 30p | QA8S  9p | 1W 18p | BFYS1 15p
MM5316 40pinDIL  900p f @ 8% P

4017AE163p | 4080AE220p 3 OA%  6p | Tunnel BFYs2  18p
AIGAE2290 | 40TIAE 28p | Dta sheets 30p each + SA 2A100V 350 | JA%) 6 | AEY(! Sop | BRY3D 4n | VAT RATES
4022AE169p | 4081 AE 26p 2A 400V 45p | OAQ5  7p | Varicap BSX19/20 $4n | 8% TTLs, CMOs, V.Rs,, Opto
e AE'ID | $550AE10p | LOW PROFILE DIL SOCKETS BY | 2A 600V 48p [ OA200 6p [ BBios = 30p | BUICH 140p | Devices, SCRs, Triacs, many
4024 AE198p | 4511AE250p | TEXAS B8 pin 13p, 14 pin 14p, 16 pin 6A 50V 58p | OA202 Tp | Nolse BU108  250p Lh:. ICs and DIL sockets.
4027AE 0ip | 4528AE120p | 15p, 24 pin 70p 5A 100V 83p | INot4  4p | 210 90p | MJE340 45p | 25% all others.

ini 54 SANDHURST ROAD,
Minimum order £2. P & P 20p. MAIL ORDER ONLY TECHNOMATIC LTD. {oupon, Nws
Please add VAT as shown Govt., Colleges, etc, orders welcome Tel. 01-204 4333

T T =

Published on approximately the 7th of each month by IPC Magszines Limited, Fleetway House, Farringdon Street, Londun EC4A 4AD. Printed in England by Index Printers,
Dunstable, Beds. Sole Agents for Australia and New Zealand—Gordon and Gotch (Asia) Ttd.; Bouth Africa—Central News Agency Ltd. PraCTIOAL WiRELESS {8 pold sublec:
to the following conditions, namely that it shall not, without the written coneent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade
more than tbe recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwiee d!

ofina d ditlon or in any horised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever.
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\—— — ~— (" DESOLDERING
i\ | i MADE SIMPLE

®(0ONE HAND

. OPERATION
0/ ' N ®NQ ELECTRICS 1
- O ' ONQO CABLES &

B\ eTROUBLE

1 FABULC DLDEF .} _
NOWH INVAEE S FREE

Ao N\ o N

De-Soldering is no longer a problem when you use the
de-soldering gun and Adcola Invader soldering iron.
NORMAL

PRICE £9-43 SPECIAL OFFER PRICE £6-97
If you order the L646 Soldering Iron and de-soldering
gun, this offer saves you 25% off the manufacturer's
recommended list price for these top quality tools.

A L646. One of the most famous soldering irons in the
world, 23 watt, %" diameter bit. Efficient, reliable and
above all, trouble free. The general purpose soldering
tool at only £3.55.

B L706. As the above described tool but 17 watt, 1" dia-
meter bit. The best iron for small electronic work priced
at £3.43.

C FM22. Easy to use de-soldering gun. Simply press the
plunger and place the nozzle over the molten solder as
illustrated above. Solder is drawn up into the gun by
pressing the release button. Pellets of hardened solder
are ejected by depressing the plunger for further use,
price £5.88.

D DE-SOLDERING BRAID. Used in conjunction with
a soldering iron and operates by capillary action.
Supplied in 51ft reels at £0.89 per reel.

E FM28. Lightweight self-adjusting Wire Stripper. Fitted
with the famous flexi-jaw consisting of a large number
of independent leaf blades enabling the cutting edge
when under pressure to surround each conductor. The
blades therefore self adjust to wire diameter and cannot
damage conductors. Also fitted with a wire cutter.
Capacity 0.2mm —2.75mm. Weight 127gms. The tool
for the discerning user at £13.66.

F FM27. A slightly heavier version of the FM28 stripper
but without wire cutter. Capacity 0.2mm — 3.75mm.
Weight 243gms. Price £13.66.

G FM29. Wire Stripper/Cutter. An inexpensive quality
tool for cutting and stripping wires. The tool has
moulded handles, high grade steel blades and a capa-
city up to 6mm?. Priced at £1.78.

All prices include 8% V.A.T.
Please add 25p to all orders for postage and packing.

. . BUY NOW AT THESE PRICES
7 FOR 7WO MONTHS ONLY ¢

SEND CHEQUE OR POSTAL ORDER NOW TO: ADCOLA PRODUCTS LIMITED , GAUDEN ROAD,LONDON SW.4.6LH
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Dept1 56 Fortis Green Road,
Muswell Hill, London, N10 3HN.
telephone: 01-883 3705

555(8 pin dip)V 55 7824UC (T0-220) T6001N (TA.611)
555 (TO-99) T 8ip@ £1-720 £1:82
P —— > 556 (14 pin dip) 1CL8038 SN76003N  £3-30
CD4O0AE. 23 i9p 15p xoo 14p 12 10p £1-29 AY-1-0212 SN76013N  £1-98
CD4001AE 23 19p 15p 740} l4p 12 10p 703 (RF/IF Amp) AY-1-5051 SN76023N  £1-98
CD4002AE 23 19 150 7402 Tdp 12p 10p 59p AY-5-1224 SN76227N (MC1327)
CDAOGSAE £1.59 £1.33  £1.06 7403 V5p 12fp  10p 709 (8 pin dip) 38p AY-5-3500 £1-89
CD4007AE 23p 19 15p 7404 Vép 13p Mp 709 {TO-99) 45p AY-5-3507 SN76532N  £1-88
CD400BAE £1.75 £1.46 €117 ;:gg :: :gp ::p 709 (14 pin dip) A:‘(-s-dom SN76544N  £1-81
CD4009AE Use Co408 p ] 39p BHA0002 SN76550-2 (TAA550
CD4010AE Use CD4050 7410 e 13 e |10 (a pin dip) 3gp CA211
CD4OT1AE 23p 19p 150 7413 2% 249 2p [ 710(TO-99) ~ 45p CA3045 SN76552-2 s
CD4012AE 23p 1% 159 7417 2p  2p  20p 710 (14 pin dip 44p CA3046 MC1351 SN76660N (TBA120)
CD4013AE s 580 s 7420 e 1% 1p 711(T0O-99)  51p CA3053 MC1352 75p
CD4014AE £1.75 £l.46  £1.7 747 27p 2% 8 HA (14 pin dip) 449 CA3065 . MC1357 £1-52 SNT6666N (CA3065)
CD4015AE €1.75 £). 46 €1.17 7430 16p 13,_; 11p 720 (A.M. Rad‘i;) - gﬁgg;g o MC1358 (CA3065) TR £1-12
CD4016AE &9 5 7432 279 22 18p .
CD4017AE €1 v75P €l 4:‘) €l :;w 7437 27 zz;: 18p 723(TO-99) £1-09 CA3080 MC1375 TAA300
CD4018AE £2.51 €2.00  £).67 7441 75 62p 723 (14 pin dip) T4p CA308i . MC1455 (555T) 62p. TAA310A
CDAOIPAE 500 P 3 7342 6% S 43 741 (8 pin dip) 36p CA3082 £1-86 MC1456CG  £1 TAA320
CD4020AE &1 97 616t £1.30 7445 8 7lp  57p 741(T0-99) 43p CA3089E (TDA1200)  MC1458CPI s4p TAA350
COW2IAE 6175 s £117 %7 e mn &% 741 (14 pin dip) 36p £2-43 MC1468G TAA370
DMt 183 s £12 Tuara 9 8% 6%p 747 (14 pin dip) £1:04  CA3130 84p MC1495L . TAAS550 50
Ho : 7448 a 748 (8 pin dip) 42p CA3097E  £1-67@ MC149%6G 96p TAA570 £2:74
Coazane 2% Tommy o 7ue 8% 7l %P | 748(T0-99)  5lp  CA3123E  £1-76  MC3302P - TAA700  £5-03
D402 £1.2 el Lra % % 2 2% |45 (14 pindip) 49p  CA340IE (LM3300) MC3401P TBAS &2
Shu02sTe 2 om o 472 Bp 2 7P| 53 (FM. tst. |.F) MFC40008 TBA £1-02
CD4026AE £2.79 €233 £1.86 U3 3p | 2 Wp B N e .
oA 7 = s ity o bl G o £1-08 CA3600E MFC4060A TBA281 (723) £2 59
DAt a Asg" o A oz S oo 3‘;: 14 75491 88p®  CT7001 - MEC6030A 3-16
S i s S e Ho SO 75492 £1-10@ LOOST!I (TO- 3) . TBA5200 £3:85
e oSoacE o . o e Sl G Regulators _100mA TBAS30Q  £3-27
CD4035AE £1.75 £1.46 £€1.17 7485 €1.30 -£1.09 87p fzs10SC (TO-Qggp. tgg%‘: ((.'II-'CC’)-::’i))i1 L0 . ;2):5545%% gg;g
oS00 €2.01 El.68  £1.34 3¢ 3% up 20 78L12WC (T0-92) £1-45@ MVRSV (TO-3) TBAS60SQ £5-29
CD4042AE £1.49 £1.24 99p 7489 £3.56 £2.80 £2.10 60p @ L129 (SOT-32) 85 £1-45@ TBAG25A £1-03@
CD4049AE 6% 58p dop 7450 4 4p 3| 78L15WC (TO- 92) L130 (SOT-32) 85p@ MVRI2V (TO-3) TBA625B  £1-03@
CD4050AE 69 58p 4p 7491 &5p 55p 45p p® L131(SOT-32) 85p@ £1- TBAG2SC  £1-03@
CD4051AE £2.78 £2.32  £1.85 7492 57p ap 3o Regulators 100mA LM301T (TO- 99) MVR15V(TO-3) TBAG5! £1-87
CD4052AE £2.78 £2.32 £1.85 7493 49 40p 32 78L05A £1-4 TBA720Q £2-79
CD40S6AE £2.12 €76 £1.4 7495 6%  Ssp 45 (TBA625A) 90p® LM301 S (8 pin mp) NES40L TBA750Q  £2-79
cowﬁ:: gf‘ 12-29 :u;; ;::gg £1.08 8% Zp 78L1I2AWC 59p e TBABS00 £1-11
€D40 13 45 3 2% p . (TBA625B) 90p® LMB301A T (TO- 99) TBAS10S  £1-24
CDA0SBAE 28p 240 19p 74121 p % 2 | BLISAWC 67p TBA8B10AS £1-2¢
CDAOSYAE 28p 240 t9p 74122 a7 3% 3p (TBAG25C) 90p® LM301A S (8 pin dlp) TBA820 86p
CD4070AE 28p 24p 19p 74141 78p 63p 53p Regulators 500mA 59, TBA920Q £4-T1
CD4O71AE 28p 240 199 74145 s8p s8p  48p 78MOSHC 350  LM307 T (TO-99) TBA90Q  £4-71
CD4077AE 71p 9p 47p 74154 €£1.75 £1.48 86p | 78M12HC 59p TCA270Q £5-24
CD4081AE 28p 24p 19p 74174 £1.00 83p &7p 1 7BM15uC LM307 S (8 pin dip) TCA760° £2 ;6
CD4082AE 28p 24p 19p 74180  £1.06 88, 7lp 78M18HC 57p TCA800 £7-24
CO4085AE £1.28 £1,06 85p 74181 £3.20 :z_sop £1:90 78M24HC £1-35@ LM308 T (TO-99) TCAB30S £1-04
CO40B6AE £1.28 £1.06 85p 74192 €135 £1.14 90p Regulators 1A £1-96 TCA940 £2-25
CD4093AE £1.56 £1.20  £1.04 74193 £1.35  £).14 %0p 7805KC (TO-3) LM308 S (8 pin dip) TDA1054  £1-50
CD4ORIAE £2.95 €2.4  £1.96 74196 €£1.64  €1.34 99 1812KC (TO 34)'1 | (e 98p ¥82}§go 528043.
8 E 308A T 99) 5 D
- . - £ £7-92 TDA1412 80p @
SIEMENS LCD's 7815KC (TO-3) LM308A S (8 pin dlp) TgA1415 80p®
£6-9| TDA2010  £3:00

| 7818KC (TO-3) LM309K 8 B TDA2020 £3-75
Full Range: £2: LM339 3 ULN2111A  £1:52
7824KC (TO-3) ZN414 £1:26

Denco Coils & I.LF.T's. Jackson
Tuning Gangs. Transistors; Diodes;

a ] £2-09 - o

R : O MINITRON.
Bridge’s; Veroboard; Aluminium 7805UC (TO-220) 1 8
£1-72@ . .

Boxes; Mains Transformers; NEW LED Linear Cursors

: i ; ; ; 7812UC (T0Q-220) Minit Fil t
a iR s; Mullard each device contains 10 light ) initron ilamen
Capacitors; Resistor u | emiiting diodes in o 20pio dval- l £1 | Display bi-directian-

al 0-36” 301SF €9
[L/H d.pt. 301561
£1:08@

in-tine packoge. l|deal for solid | 78150UC (T0-2£2:($)

b b ek
7818UC (TO-220) a SNT5491N
B0 A0 £1-720 SN75492N

SPECIAT PURCHASE

LP1185, 1186 & LP1400.
’Phone for stock position and prices. ‘

@ IN6777 litronix
7 Vceo, Vebo 25v, Vebo 8v Moi
{ /7" Veeo: Vebo 25v; VEBO 8¢ L7707 90p:@LiT7a7  £1.996 ilmn
be 2500, 1c 250 mA S SPe )
e COMMON COMMON COMMON COMMON Our ‘
1.C. SOCKETS ANODE ANODE ANCDE CATHODE Price
Litronix Double Digit Disploys R/H WM -1 R/H
Duol-in-line 105 0.5", Common Anode * 2 R/H Dec. Pt Dec. Pt Dec. Pt
Py B 14 16 24 28 36 40 8 10 L] I RED DLTO7R D707 bUo! DL70: £ .62e
eFricelds 15 155 260 30p 3% Ap 3ip 35p DLl gives 1.9
DL727 gives 0.0 ta 9. GREEN  MANS! MANS2 MANS3 MANSS £.820
pobeplelfenCiocky by ety 0.3° MAN7! MAN72 MAN73 MAN74 f.820
T8 -PC,“"S: 7';“’"“;”. . YELLOW MANSI MANB2 MANB3 MANB4 £1.820
Free snop-on ploitic rerainer Quoliicete Zoscs ORANGE MAN3610 MAN3620 MAN3630 MAN3540 £1.82¢
fae NOTICE GREEN  XANS] XANS2 XANS4 £l.400
0.125" 0.18 10,2" Postoge & Pocking Charges RED XAN71 XAN72 XAN7 3 £l. e
dia. lens dia. lens dia. lens YELLOW XANSI XANS2 XANB4 £ Qe
(209 (MLED 650! With the recent inci sase in
B+ 10+ 100 ¢ 1+ Jor 100 1+ 10+ 100+, | postal charges and a continuing » GREEN  MAN4SIO MAN4S20 MAN4530 MAN 4540 £2.32 8
Red 1 1 l 27, 20 ® igp - 1 lap | increase in packaging cost- RED MANJ4710 MANA4720 MANA730 MAN 47 40 £2. 32 ¢
o] 2‘;: sz, 2;:: 33: 230.? 27: A 30: 2‘;2 ?5: o| we hove been forced to review 0.¢ YELLOW MAN4810 MAN4820 MAN 4830 MAN4840 £2.32¢
Orange  27p 24p 2% o 33p Wp e e 30p 27p 2% e our policy. ORANGE MAN4S10 MAN4620 MAN430 MAN 4640
Vellow 34 3lp Mpe Ip Ip 9p e Bp p 0 e "erctiowed b
| 1. Ovders valued at €5 or cCA WM CA c.CowH ¢.c
= TR more will be post free. Dec. Pr 20 Dec. P1 o
. ) 2. AV UK, ‘small package' P
L R P NEW Opto-isol
,:;o,c:f; MESDGE&‘ \\ w (4N;'5°a:mﬁfm) orders will go First class mail 0.6 RED pbU4 DL746 D750 DL7 49 £2.420
N T092 N 15p i it tandard iy 3. Minimum postage & packing .
DU e T chaige will increase ta 20p. NOTE: MANAOOO series pinouts are 14 pin dil the same 05 MANS0;70 8 8C series

AT INCLUDED
\Y/ NCL g ~

ADVERT. No.t, ('J'L-Serigs B.
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