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- Dept.1. 58, Fortis Green Road,
n Il “n Muswell Hill, London, NIO 3HN.
telephore: 01-883 3705
LINEAR I.C.s
1= 25799 100up 555 (8 pindipV 55 ' | Av-1-0212 £6.92 M2 £1.12 SN7S00TN (TAASI) E1.82 *
. y 555 (TO=-991 8lp* | Ay-1-5051 £1.44 LMIsCo é5p SN7EDOIN 0
CDA0CDAE 19 * 7p* e * | pin sockets, pims instrips - 556 (4 pindip) £1.297 | Avy-5-1224 £3.95 * | LMs0P d6p *. | SN78013N €1.98
CDA4001 AE 19 * 7p* Mp* | or100. Just snip off what AY-5-3500 £6.59 * | MCI303L £1.84 SN7&023N £1.98
CD40024E 19 * 176" Mp* | oy need. &5p pgrstrip 703 (RF/IF Amp)  68p AY-5-3507 £6.59 * | MC1306P . 80p | SN76 227NIMCI3Z7) £1.89
CDAODSAE £1.59 . * £1.33 % £1.06 * | Dol in li 709 (8 pin dip) 38p | AY-5-4007 £7.94 * | mcizop £2.39 SN76532M £1.86
CDADOTAE 28p * 1% 150 * a—'ﬁpin 13p. 24 pin 26. 105 709 (T0-59) 45p . MC1312 £2.42 | SN76544N £1.81 3
CD400BAE £1.75 * £1.46 * £1.17 * | 14pin 15p B pin3a.  §pin 3p. 709 (i4pindip) 3% - 8HAO002 £3.01 MC1314 £4.13 [ SN76550~2(TAAS550) 89p
CDACD9AE Use CDA04S* 16 pin 15p 36pin39a. Opin 35p. 710 (@ pin dip) % MC1315 £4.62 SN76552-2 Blp
CD4010AE Use CD4050* 710 (T0-99) 45p ca2in £.19 MC1327 £1.12 SN7S660N(TBAT2) 759
CD401TAE i9p * 179" 14p* ;}?#&EL’} dip) ;fp CA3045 £1.69 MC 1330P 83p SN7&866N [CA3065) E1 .12
CD4012AF 19 * 17p* l4p* P CA3046 8 MC 13399 £1.52
CDA4DIZAE S%p * 50p*  dgp* Qur B Paga A4 Audio |.C . Boaklet 71 (14 pin dip) 4p CA3053 59:; MC1350 &dp TAA 23 £1.50
CD4014AE £1.75 : £i.46 * £1.17 : i!l‘sum:lied FIREE wivllr-mchms of 720 (A.M.Redio) £EII.739 CA3065 £1.40 .| mCi13s1 88p TAA300 £2.16
CD4015AE £1.75 . £1.46 ~ £1.17 * Linear 1.€." worth £1. or more 72 fTD-‘{‘?) ) - CA3075 £1.64 MC1352 8% TAA3I0A £1.87
CD4016AE 55 48p* 4dp* {35p. if sold alone) Contains circuits | 7B 4pindip 74 CA3078 £1.26 MC1357 £1.57 TAA320 £1.44
CD4017AE £1.29 * £1.07 ¢ 93p* ard pin cannection 741 (8 pin dip Bl CA3080 5% MC 1358{CA3065) £1.14 TAA350 £2.43
CD401BAE 2.8 - £1.56 " £1.05 * 15 Amplifiers 250 mW to 20 wats 741 (10-59) B | cazsr £1.86 MC1375 £1.40 TAA370 £3.45
CD40I9AE 80p * b6p*  53p* 5 Audio Pre-Amplifiers 741 (14 pin d_?p) 36p CA3082 £1.86 MC 1455 (555T} 6% * | TAA550 75
CD4D20AE £1.97 ¢ El.64* EL3T ¢ [ Tape Pre-Amplifier 747 14 pin dip)  £1.04 CAJ0B9E (TDAI20D) £2.43 | MCI456CG  £1.68 TAA570 £2.75
CD4021AE £1.75 * £1.46 * £1.17p * | Pawer Driver 748 (B pin dip} 4% CA3D97E £1.67 * | MC1458CP! Bép TAA700 £5.03
CD40Z3AE 1% * 17p°  ldp* I Instrument Amplifier (Bifet) 748 (T0-99) 4ép CA312Z3E £1.76 MC 1468G £2.18 *
CD402AE £1.83  * £1.53 ¢ £1.22 * | General Purpose Mini Amplifier 748 (14 pin dip) 4% CA3130 84p MC1495L £4.24 TBA120S £1.25
CD4024AE £1.26 * £1.05 " 84p* I D.C. Controtled Gain Cantral 753 (F.M. 1st.1.F) CAZ401E (LM3P0) 68p MC1496G S6p TBA231 £1.02
CDA02BAE 190 ¥ 170t l4p* Micra-wini radio {2 1.C"s) . i'-gg CA3600E £1.44 MC3302P £1.50 TBAZ1 (723)  £2.59
CD402AE £2.79 * £2.32 * £1.86 ¢ — p MC3401P 74p T8AS500Q £3.16
ED:SZAE . zsp: —“ 282p: " &5p * PIMTO -'dellllcfﬂll 75492 g0 * | crrom £5.34 u T:Asm £3.85
D40AE .53 . .02 FC4DOO0R 87p T8A530Q £3.27
CDA029AE £1.85 * £1.56 ¥ £1.15 * V‘: By 2NS7T7 g Regulators 100 mA L | L005T1 (10.3)  £1.46 * | MFC4080A 79 * | TBAS40G £3.72
CDA0I0AE 7ip* 5% 47p* Werelizsy 7BI03WC (T0-92) 80 * | 63611 (TC.3) £1.46 * | MFC6030A 7% + | TRASSQ £5.29
CD4035AE £1.75 * £1.46 * £1.17 * Ve’” 2550" A 78LIZWC (T0-92)  60p O | oszvi (ro-3)  £1.46 ¢ | MrCs040 %0 TBASHCQ £5.29
CD4040AE £2.01 * £1.69 " £1.34 * Fd o0 '"W 78LISWC (T0-92)  60p * | |29 (sOT-32) 85 * | MFC&070 £1.66 TBAGI5A £1.08 *
CD4042AE £1.49 * £1.24 = 9% * ol 205 = 35’ L130 (507-32) 85p * TBAG25B £1.03 *
CD4046AE £2.15 * £1.79 * 5144 * 4 Regulators 10OmA L131 (SOT-32)  85p * | MM5314 £4.80 * | TBAK2SC £l.03 *
CD4045AE &9 * S8pe ap . 73”2::% ETBAé’ﬁA)) 90p * MM5316 £9.99 *
CDAOS0AE 6% * S8t Abp* LINE-O0-LICHT a TBAG25B) 90p ¢ |AM3OIT (TO-99)  65p TaAGS1 £1.87
CD4051AE £2.78 * £2.32 * £1.85 * 78LISAWC (TBAG25C) 90p * LM3DI5 (B pin dip)5% MVRSV (T0-3) £1.45 * | TBA720Q £2.79
CD4052AE £2.78 * £2.32 * £1.85 * LM3OIAT(TO-99)  &7p MVRIZV (TO-3) £1.45 * | 18A750Q £2.79
GDA4056AE - £2.12 * £1.76 * £1.41 * Regulators 500mA LM301A 5(8 pin dip) 5% MVRISV (T0-3) £1.45 * | TBABOO £1.91
CDAOEOAE £2.39 * £1.99 * £1.55 ¢ ¥ ] 7BMOSHC £1.35 1 LM307 T (TO-99) 5% TBABIOS £1.24
CDA0GSAE £1.13 * YMpt  7Ep* \, i '7_/ 78MI2HC £1.35 % | LM307 5 (B pindip} 57p | NES4OL £1.25 TRABI0AS £1.24
CDA0SBAE 8p * 24p” 1% b /} 7BMI15HC £1.35 T LM30BT (T0-99)  £1.96 | NES46A £1.16 TBAS20 86p
CD4049AE 28p * 24p* 19+ 78MIBHC T35 % | LM30BS (8 pindip) 9B | NESSSV 73 * | 13AS20Q £4.71
Eg:g;?:g gp * ZP: :g: * — . 78M24HC £1.35 LM308A T,(;n—??) )27.93 NE556 £1.29 * | TBA990Q £4.71
3 e~ p S inear Cursors LM308A 5 (B pin dip)£6.9 NE5408 £5.06
CDA4077AE 7p* 599  47p* each device contoins 10 light Regulotars 1A NE5&IB £5.06 TCAZIOQ ~ £5.724
CDA081 AE 28p * Ap* 1% * emi hing diodes ina 20 pin dual« 7805KC (T0-3)  £2.09  * | | m3oek £2.34° * | NES62B £5.06 TCAZ&0 £2.16
CD40BIAE 28p * 4p*  19p* in-line package. deal for sofid 7g|'5’-'<cc ((T? é"g)) §§'S§ * ] LMazse £2.25 NE5&3 £2.96 TCABDOQ £7.24
CDA4085AE £1.28 * £1.06*  85p* state anclogue meters or dials 78I5KC (TO- (s NES&5N £2.63 TCA8305 £1,04
CD40BLAE. £1.98 €106+ 85" Type 101 RED £2.26.* Camplete 7818KC (T0-3)  £2.09 * | | m370N £2.85 NES68V £1.87 TCADD £2.25
CD40S3AE £1.56 * CELL20  £1.04 ¢ with leaflet. 7BMKC (T0-3) £2.09 * | | m37i £2.08 NES&7V £2.63
CDADIIAE £2.95 * £2.46 * £1.96 * Rl 8 LM372N £1 99 TDA1054 £1.50
CD4511AE £2.36 * £1.79 * £1.44 * s LM373N £2.99 SLAI4A £2.09 TDA1200 £2.43
CD4528AE €130 *  E1.08* 87 T 7803UC (TO=220) £1.72 * | | yay7N £2.71 SLATSA £3.75 TDAT40S 80p *
124 25799 7RIZUC (T0-220) £1.72 = £ :
1 e o £ B 3 LM380 1.25 $L437D £7.50 TDAT412 80p *
3% Mer 1%+ 10p 7818UC (T0-220) £1 7§ g ST e s £2:94 = | TDAIS 90
7401 14p* 12 = 10p * 2824UC (T0-220081 75 = | M2 £1.66 TDA2010 T.BA.
7402 Hp* 1+ 10p ¢ ) o LM703 i SN7549tN 88p * | TDA2020 T.BA.
7403 1pr 12 10p * L8030 357 + LLMISZ £1.03 SN75492N £1.10 *
o 7404 Tep*  13%  1lp % £32 o = e ULNZIT1A £1.52
7408 Top* 130% i * 111 Leaflet free vath devices P alone
;ﬁ; :g: X2 g g MCT310, 2, 485 Leoflet free with devices {10p alane) | 2414 ElF26
3 o P -
7413 Wpt 2p* 200 *
o z =l 7417 7p 22pt 20p * LED DISPLAYS =
- 7420 lép*  13p* Mp * Litranix Double Digit Displays 55 £
This state—of-the=ar; MOS L5I chip contains 747 ] 220p* 18p * 0.5" Common Anode; 2 R/R ”‘w : ¢ 8 BCD encoded digital switch
all the logic necessary for o 34 decade, dual 7430 léar M35 Mg B Oecjmal Polnts g8 2 Reuding O fa 9. Suitcble far
slope integrating, automatic polarity detecting ;ﬁ; ;‘;P* ;g‘m* :gp N DL721 % 1.9 TS5 | disitel clock alarm sctting
DVM  Supplied with free data ard circuit i P 2 Rf > D727 0.0t 9.9 2T DVM Toput Sealing etc.
booklet. AY-5-3507 7441 75p‘ 67P* 50 Suitable for Clocks, Meters, o nE
7442 - &5 350 43p * Instruments, Channel Indicators -§ ‘2 -E 5 Tto 9. £1 *
OUR PRICE ONLY £6.59.* 7445 85p*  7lp* 576 * o £4.75 4 1428 R |
7. i 4. = s d
s 7447 Blp* - 5% &5p * Satls — Judo
(Data and Cireuit Booklets alone 20p.) 7448 75 &2%* 50p * /1/ -
3 Low cost Red GaAsP| 0.33" Litronix DL 707 Series "Wiyf| all £1.82" each  (Red onty) .
Y 7447A 95 83p* &7 * A i & 4
The AY-5-722¢ tick-tobk e 3[,::1 T o0n + | Motorolo MUED 500 | 633" Mansansa MAN 50/70/80/3600._y''/sf o all E1.82* Each (Red, green, yellow, Orange)
A manel s G- K16 min 2472 250 21p* |77p S ina TO92 package | 0.33 Xciton XAN 70 Series W all £1.49* Each  (Red Green, yelfow)
12-24 hr Clch Lc v;il-h 25 pi: capability 7473 30p* 25p% 0p * i 0.43,, Morsanto MAN 4000 Series Jﬂ all £2,37° Eoch  (Red, Green, Yellaw, Orange)
and low exvarnol parts count. Supplisd with 7474 3t 26p* 21p * 29 0.63  Litranix Di747 'Jumbo' Series . /. * all €242%Each (Red only)
: = 7475 ot 3o A+ Comman Cathade o3 Camman Anade (Red only)
manufocturers detoiled leoflat £3.95p" linc . P P P 15p.* oy ; p MAM 50: 70 .
VAT) (Leaflet alone 20s.) Full Kit 7474 32p* 2bp* 2p * P- NOTE: MAN 4000 Serfes pin outs ore 4 pin dil the same os ; 70 and 80 series.
{excluding case) available towards f 7482 75p* 62* 50p *
end of 1975. Phane Clive for detarls. ;485 FI SO SRS i 87 *
- w2l Fise op-an pleti - Our bulk buying Power encbles o
M”llﬂkp Mﬂlwlé'.s‘ " Y '4%* ‘40 . 3%p * 0.125" {¢ 0. Ié" 0.2" repeat of cur Special Offer:
. ” " 7491 65p* 55P~ 45p< " dia.lens L‘%" dia. lens dia. lens 0.33) (LIT707) 0p."(inc. VAT)
5¢ill make the simplest, highly e o 46:,, S o (T1L.209) =R (MLED 650) \ 0.63" (LIT 7471€199 *linc. VAT)
reliable F.M. tuner » A I, P 1+ 10F 100+ 1+ 10+ 100% | 1 10+ 100+
A 7493 45p*  40p 3%! N
. 7495 &7p*  55p* 45 * | Red i6p 150 13p7| 27p 24p 2% 18p | 14p * OPTO ‘ISOLATORS
74100 £1.08 *  8%* 7% * | Green 27p  24p  2p*| 33p 30p et | 30p Fp Wp* WL AN or TIL1 16
74107 3t By 2% * |Omnge  27p p 2%*| 33p 30p  Fe'| Ip Wp  2p” 6 pin industry standard package
;,::; i;g* ;;i ;?z : Yellow  34p 31p 29| 35p 32 29" | 3% 33 30p 2.5KV isolation  £7.00.*
7414 78p*  63p* 53p * ¥
74145 68p* 58" 48p * Secondarh
74154 £1.62 7 £1.48 * 8ép * Eecondoried 4A
Alaka [Z1.00% @ ey 6206 100 mA Lo | omry : £1.05 % £2. £2.64 *
;4131 %'% e gg"* o ;(‘JP v 9-0-% 100 mA 97p. * | 0-12-15-20-24-30V - £2.43. % £4.15. -
] : b : 120-12V 100 mA 97p * | 0-24-30-40-48-60V - £5.18 % £7.02. o S
PINBE W . o t &
i el R =) W ST s B e 0-0-2V 1A £455 ¢ | 0~19-25-33-40-50V £2.70 % £3.40 % £4.53 -
F. Strip .22 74193 £1.35 €114 % 90p * A oy b
LP1400 Mulriplex decoder £5.62 74196 £1.64 7 £1.34° 9% * 28-0-28V 1A £6.18 * p-p. on transformers 10% of price min. 20p

Items followed by o Overseas Custemers postage & packing 200 Data Sheet and photocopy service available 10p. per page
AT ab 8% deduct 2727 fram * Orders for over £6. post = ’
Adve:t No.1A of Series B CALLERS WELC OMED

othe lude 25% items. 1/5 from athers free  Except transformers|
. L o
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VOL. 51 NO. 8

WIRELESS .=
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"EDITOR
' Lionel E. Howes, G3AYA

 ASSISTANT EDITOR

. ART EDITOR Peter Metalli

_TECHNICAL EDITOR
Sam Lewis B.Sc. (Eng.)
PRODUCTION & NEWS EDITOR

" TECHNICAL SUB-EDITOR

" TECHNICAL ARTIST
) Alan Martin

* ADVERTS MANAGER

CLASSIFIED ADVERTS

. London EC4A 4AD.  Tel 01-634 4444

- Dept at Carlton House, 66-68 Great
- Queen Street, London, WC2 5DD.

" BACK NUMBERS
We regret that we are unable to supply

. at a public library to see copies. Re-

ooy

he pubfished in our CQ Column.

COPYRIGHT AND QUERIES

©® IPC Magazines Limited 1975. Copyright in ali drawin

Eric Dowdeswell, G4AR

Bill Tull " -

SECRETARIAL Susan King
- 01-634 4293 Roy Smith = <"

- 01-634 4301 Colin R. Brown -

. Published by IPC Magazines Ltd.,
Fleetway House, Farringdon Street, * -

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

. quests for specific back numbers of - -
. Practical Wireless and Television can -

_ SAITAI'S PREMIER MAGAZINE. FUR THE DO-IT-YOURSELF RADIO AND ELECTRONIGS GONSTRUSTOR

o
- 7648

. 649
.'656
.-, 658
670

.. 671
©. 694
- . 698
Colin Riches . -

NEWS & COMMENT
SOFTWARE GOBBLEDEGOOK—the Editor comments
NEWS ... NEWS ... NEWS...

PRODUCTION LINES—Colin Riches

LETTERS—we hear from you

NEW BOOKS~—read all about it!

HOTLINES on recent developments—Ginsberg

NEXT MONTH IN PRACTICAL WIRELESS
CQ!'CQICQ! CQ! CQ!

ON THE AIR

Amateur Bands—Eric Dowdeswell, G4AR

Broadcast Bands, MW—Charles Molloy

Broadcast Bands, SW—Derek Bell

CONSTRUCTIONAL

DIGITAL READQUT SYSTEM FOR F.M. TUNERS, Part 2—
Martin Oliver

MINIATURE 2m EQUIPMENT—Part 3: FM Transmitter—

W. H. Bond, F.R.C.S., G3XGP

P.W. ‘EASYBUILD' STEREO DISCO SYSTEM, Part 1—
A. C. Ainslie & C. Toms

IMPROVE YOUR BUDGET STEREQ SYSTEM, Part 3—
B. Barnard ‘

STABILISED POWER SUPPLY—L. Stickells

677

o 697
Binders (£1-90) and indexes 30p (inc. '~ {f702
'+ VAT) can be supplied by the Binders = = .

OTHER FEATURES

SPECIAL PRODUCT REPORT—Heathkit GD348 Metal -
Locator

GOING BACK, Equipment of yesteryear—Colin Riches

TECHNICROSS No. 11—Solution

SPECIAL EXTRA! —8-PAGE SUPPLEMENT —
SIMPLE HOME PROJECTS No. 3

“. READERS—Please note that Studio Electronics of .
. Harlow have gone into liquidation.

gs. 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_" }9 ensure
that the advice and data given tc readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.

Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or adviqe on mangfacturers' products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer

advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

Practical Wireless, December 1975
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HUGE DISGOUNTS ON

| AKAI TAPE UNITS

DISCO SYSTEM

WHARFEDALE Denton 2XP L/Spkr £57-29 Pr £41-95
WHARFEDALE Linton 3XP L/Spkr £73-69 Pr £58-95
FANE Ambassador 35 L/Spkr  £103-00 Pr £79-95
FANE MARQUESS 30 L/Spkr £86-75 Pr £57-50
FANE Mode One Spkr Kit £29-90 Pr £21-95
WHARFEDALE Linton I Kit £33-45 Pr £24-95

Rec. Price R8C Price

I-EADING BRAND "I F €S30D S5ec. prics £105-95  £69-95

- I csa.:nn £137-50  £99-95
Full labour and material Low DE?OS'T CRED“ TERMS g%cgg ggg = gg f::: .g:
guarantees for 12 months Rec. Price  RSC Price GXC75D £258-50 £187.95
LINEAR 202 Amplifier £45-40  £28-95 GXC310D 9.5 !
LINEAR 505 Amp 5 - 5w £22-85  £19-95 : £219-50  £159-95
AUDIO FIDELITY Model 80 Amp  £69-45  £53-95 c?(%sg £113-00  £79-95
WHARFEDALE LINTON Amp £78-75  £57-95 4GOOODSB £162-50  £116-95
LEAK 2100 Amplifier £138-60  £107-95 MK £169-30 L£I4-95 | oo ing of Twin Turtable Comsole
LEAK 2002 Cassette £161-46  £125-95 TURNTA gmh Pre-amp and built-in Power Output,
LEAK 2030 L/Speakers £109-38 Pr £85-95 NTABLES T o moomirols for ach _ Tiiable.
LEAK 2060 L/Speakers £96-95 Ea £74-95 ggggljfgggggg Sith G8OO  £39:95 | and Treble controls. Mic. Vol. control
LEAK 2000 Tuner/Amp £223-96  £169-95 | " cov "™ g51-95 | b sppasins  Indicator. Plus Pair 127
ROTEL RX152 Tun/Amp £109-39  £79-95 | PIONEER PLI2D with Plinth Rexine covered cabinets.  £,99-QQ
ROTEL RX202 Tun/Amp £124-43  £89-95 | p@0d Cover o itk ang 205 CarrEs
ROTEL RX402 TI.II'I/A!I‘IP £169-93 £119-95 Cover plus G850 Goldring g:{,‘;ﬁs 2561)38 £%f‘o%§1 %%zlga)fonmgh“y
ROTEL RT224 Tuner £72:50  £51.95 | Cartridge £24:95 | 'S ABOVE LESS SPEAKERS
ROTEL RT324 Tuner £92-50  £66-95 | CHRNALT 5P MK, 1V with Terms: Dep. £9-00 and 18 fort-
WHARFEDALE Denton | L/Spkr  £39-10 Pr £26-95 | Car. £27-95 | Mibtly paymenn s461  £79-95

PLINTH AND COVER

MOBILE DISCO CONSOLE

for
Garrard  8P25 or
BSR MP60

£3-95

Carr. 50p

in Snap Pack

BASF CASSETTES

€90 [-36 90p 3-99 6-99 1-40 1-05 4.75 8-95
CI20I87|20550990I94I46675I295

Also Shure Cartridges, Basf Tape, Koss H/Phones, ete.
Prices of above correct at Oct. 8 1975

RSC G66 Mkil 6+6 WATT high quality STERED A

Controls: Bass. Treble, Vol. and Bal. 10 Transistors plus Diodes. Range

20-20,000 c.p.s. Bass Control + 12db.
Treble Control + 13db. Selector switch for
Crystal P.U. or Tape/Radio. 3— 15 ohms.
Attractive Black and Silver finished metal

JE8

fascia plate. COMPLETE XIT INC FULLY
WIRED PRINTED CIRCUIT and WIRING

DIAGRAMS & INSTR Or FACTORY BUILT IN TEAK VENEERED CABINET
a8 illustrated £19-50. "4. Carr
40p

EANRGEREL HI-FI SPEAKER
LH CASSETTES SUPER SM CASSETTES ¥ ? ;i
Rec. Price RSC I’ncem Rec. Price RSC Price m EN CLOSU RES ﬁ?%C%EKDéégﬁings%oﬁ%?
i § 0 Ontro.
60  98p 65p 3-00 4-99 .08 sop 350 675 Sipaalated Teak finish. DECK (2) Vol. control, Mic. Vol. Control,

Carr. 50p. per enc.

MES8 13x9{x6{in. £4-50
16 x 11 x 9in.
Both cut for 8in. speaker.

Treble Control, Bass Control and ONI
OFF Switch, Neon Indi-
cator, Twin 'I‘umtables

£59-95

Terms: Dep. £7 95 and 18 fortnightly
paymts, £3-33 Total £67-89.

POWER (SLAVE)

£6-95

SEI0 25x16%x9%in. £10-25
Cu* for 10in. and Tweeter

SEI2 25x16x9%in. £10-25
Cut for 12in. and Tweeter

AUDIOTRINE HIGH FIDELITY SPEAKERS

Plasticised Cone surround. “D™ or “T* indicates
Tweeter Cone providing extended frequency range
up to 15,000 Hz. Impedance 3 or 8-15 chms.
PLEASE STATE CHOICE.
Exceptional performances at low cost.

HFS08T 87 10w 22496 HFI20D 12’ J5W 2£750
HFL02D 107 10W 2395 HFI1e8 127 15W 2825
HF120 12 15W 2895 HFI6D 12° 15W #£995

— e Suitable for
d E use with

AMPLIFIER 100 WATT
ALL R.S.C. |5 =
PRICES

Consoles.

INGLUDE | s v £45-00
V AT fiers. Terms: Dep. £5-30 and 8 mthly

payments of £5-80 (Total £52+20) carr. £1

AUDIOTRINE HI-FI SPEAKER SYSTEM

| Consisting of matched 12in. 11,000 Gauss 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response and extended frequency range £7 95 Carr
ensure surprisingly realistic reproduction.
J. OR SENTOR 15 WATT INCLUDING £ Io 25 Carr
" HF123 13,000 GAUSS SPEAXER

TITAN GROUP/DISCO SPKRS

Rec. Price RAC Price

T12/35 127 35w £13-00 £10-95

L. T12/60 127 60w £20-00 £14-95
: T12/100 12”7 100w £35-00 £27-95
T15/70 15" 70w £27-00 £19-95
T15/100 15 100w £38-50 £27-95
T18/100 18" 100w  £42-50 £29.95

AUDIO FIDELITY FR1 SPKR KIT

Response 30 Hz-15 KHz, Rating 15 watts in
sealed cabinet. Imp. 8-15 ohms. 8” Bass Unit
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 S48.80 pair

Carr.

AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality,
in suitable enclosure. Roll P.V.C. cone surround and
long throw voice coil to achieve 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 (1. go.0) ou £928 pr.

MODEL 83 8” 15w. with parasitic Twester. £7-99 ex.
Response 25 Hz to 15 KHz. Gaass 13,000 Tmp 5-15 £|2 50 »-.

OFFER 50p
FULLY ANTEED. Impregnsted and Intsrleaved where necessary.
R.S.C. TRANSFORMERS, LF. CHOKES & RECTIFIERS Frioe oo i smuEmE
PRICES INCLUDE V.A.T. TOP SHROUDED DEOP-THROUGH TYPE 23] W
SEBGEY CFAMBED TEE 2002000, TomA 6.5v. ba. 0.00.90 2e t2.60 | AUTO (4TEP UP/STEP DOWN) TRANSFORMERS . W. (Bridzed)
250v. 60mA §-3v. 2a. 51 75 | 250-0-260v. 100mA 6-8v. 8-5a. 2860 | 0-110/120v. 200-230-250v, 50-80w. £2:90 150 ALl 8/12v. D.C.
250-0-250v. 60mA 6-3v. 2a. 21-85 | 250-0-250v. 100mA 6-3v. 2a. G-3v.sla. ggg ga.t.tn 2 l;o 2650 watts l&e&v 500 watts £6-84 onty;;tpuﬁ;' AC.
FULLY SHEOUDED UPRIGHT MOUNTING 350-0-350v. 80mA G-3v. 2. 0-5-6-3v. 2a. 23 HAR TRANSF
250-0-260v. G0mA. 6-9v. 2&. 0-5-6-3v. 2&. £2-60 | 250-0-250v. 100mA 6-3v. 4a. 0-5-6-3v, 3a. £4:35 § 0-9-15v. 1}a. #28-03, 2ia.. $2-26, 3a- 22-88, Da. £2-84, 1s, 469. 28, 679,
250-0-250v 100mA 6-3v, 4a. 0-5-6-3v. 3a. £4-35 | 300-0-300v. 100mA 6-3v. 4da. 0-5-6-3v. 3a. £4-835 | 6a. £3-19, Ba. 28-48 3s, 05p. 4a. 05p.
R S R (o T o Y
1 erullar 610A Ufer suitable for ar Pp. G andard Pen! ,
360.0 350v. 100mA 637, £a. 0-5-6.3v. 33 8438 | 350-0.360v. 100mA b.3v. 4a 0-5-6-3v. 3a 24:85 | 3 ohm 81-18, Push Pull 8 watta EL84 to 3 ohm or 153‘&.![ ‘E’F&%““.
350-0-350v. 150mA 6-3v. 4. 0-5-6-3v. 3a. 25-20 | 350-0-350v. 150mA 6-3v. 4a. 0-5-6-3v. 3a. 45:20 | 15 ohm 21-68; Push Pull 10-12 watts 6v. 6 to 3 ol e
4925-0-425v. 200mA 6-3v. 4a. O.T. bv. 3a. £0-85 OR TRANSISTOR POWER PACK ohm or 15 ohm £8-61; Push Pull 10-12 watts to 108, 2000 41°10¢
425-0-426v. 200mA 6-3v. 4a. 6-3v, 4a. bv. 3a. Type: 12v. 1z, 4110, 6-3v. 1-5a 21-08, 6-3v. 2a. | match 6v. 6 to 3, 5, B or 15 ohm #2728 Push Pull 200 & 41°70;
210-00 § £1-10 6-3v. 32£1-70, 6-3v. 6a. £2-60, 12v, 3a.or 24v. | EL84 to 3 or 15 ohm 10-12 watts -01;_ Push G‘gm » H,
450-0-450v. 250mA 6-3v. 4a. C.T- 5v. 3a. 4£10-45 | 1-5a. £2-80 0-9-18v. 1}a. £2-98, 0-12-25-d2v. %a. § Pull Ultra Linear for Mullard 510 etc. $4-855. 41p.
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Units listed below

(a) DISCOMASTER TWIN
TURNTABLE CONSOLE with
integral [00W amplifier

TDI DISGO
GONSOLE

Ipcorporating twin BSR MPE0 type

(b) FIAI|0RN OF HI-FI HEAD  tyrntables and Sonotone or AcCos

: ES Cartridges with diemond styli.

{¢) MATCRING ‘MIKE’ Separste Vol. controls for each

{d) PAIR 50 WATT SPEAKERS 10t im " Tioy " Teable . tnd
Rexine covere 2

Cabinets Size approx. g:." -ﬁ&%wlz;ithmﬁ:f “c,f,‘,’r"o“,f

18" X 18" x 87
(a) (b)(c) &

s, £16309

DEP. £19-99 & 18 fortnightly.
payments of £9:75 {(Total £195-49),

Black Vynide covered
Crbinet with lid,
Or DEP. £9-95 and

araitty £80-00

£5-11 (Tolal £101-93) Carr. £1-50
TP2S STEREQ VERSION

_"'"II{I l
14 - i‘

= u.&gggpggﬁ : N STEREQ VERSION OF ABOVE
= (3 Y PRE-AMP. o! Above System Terms DEPOSIT£20 £ | 28,00
ancl: POWER AMPLIFIER o ’I)Etppshlt:f £a4-95t, and £909-95  and 18 lortnightly = -
i A ortni; b : . &L
< q\\\l """""""h_ .,ultl"”l omplete with fid |7 PuTELT BR88h  car. 2850 f’ﬁﬁnﬁa:gg e

DISCOMASTER TWIN TURNTABLE POWER consoLE £119-95| FANE LTRA HIGH POWER SPEAKERS & KITS

Twin McDonald MP60 t; turntables. Sonotol Al artrid with Carr. :
T g N TIDT Gonbole bat with bulit-in 100 watd Power Am. €350 Allpower ratings are R.M.8. continuoga § YEARS GUARARTEN
plifier, coraplete with 1id. Or Dep. #1895 and 18 fortnightly pymts 26'78 (Total £13598) P 4 : CEIRAIE.S magna‘ = ' ‘ » 3
STEREO VERSION £155 o DEPOSIT 885 wnd 18 tortnighily POP’ 100 POP’ 60 POP’ 50
pymts £8-80 (Total £174 -40). Carr. £3 Ialliloowat: 157 60 Watt :3241 50 Watt
4,000 gauss 14,000 gauss 000 gauss
R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTs 2% 3= | A es
AND PUBL!C ADDRESS £38,95 £22.9s %];?1 S

i All types 15 Ohms covered in Vynide & Vynair
TYPE C13240-50 WATTS £27-95

Incorporating two exceptionally efficient
13" % 8" speaker units. Dep. £8-95 and 8

TYPE €8/70 70 WATTS, Fitted thres
12" 256 watt Highly sensitive high flux
speakers with high power volce colls.
Riza approx. B4” x 14” x 117, Dep. 86-11 &

for pairs Dep. £3-90
& B8 mthly pymis
£4-24. Total £57-82
PAIR BUITABLE

Pep. £395 und &
monthly paymsuts.
£2.87 (Total £26-01)

Dep:£6-95and 8
mihly payments
24 69 {Total £43-75)

(-‘,.?,':?‘:;1%}, payments £3-50 (Total £31-95) ?Tot:tﬂz»oof&:'aspﬁn £39.95 | IFOB. BABS GUITAR. ELEG; io;c;:mp E(';u.w E“Iin PURPOSES
O ~ ' T : i | ‘POP’ 25/T 12" 25W
RSC PRICES INCLUDE VAT TN Etvetalll TWEETER PHS0
obm lmp. Response SKHz-20EHz

£10-99

(NotforBass

Gultar use). with 2 to 4 mid. Nen

elect. fllter available 65D.

=2 INTEREST on Credit Purchases

CRESGENDO

== [ REFUNDED settled in 3 months _ | apEayFpe | 2ot iy 8% | B 06,65

Tmp 802

D40 50 WATT DISCO KIT
ALL PURPOSE FULL RANGE

Consisting of 12”7 13,000 Gauss Bass

FULL RANGE
AVAILABLE AT
ALL BRANCHES

SUPER MINSTREL 10 W GUITAR AMP.

Incorporating Tremolo and 10” fpeaker. Outbut 10 watls
R.M 8. Continuous. 3 Jeck Tnputs for Microphone and Instzumect.
?t[?im.?‘aon Controls: Volume, Tons, Tremolo Bpeed, T. 1
ntensity,

PH

=== Terms: DEPOSIT £7-78 and 8 monthly £29'99 :
payments £3-4¢ (Total £34-98) Carr. free gv?l;etcgl; )a%o v(grﬁ_:; 80/‘1721'9 (zg‘azs (P.J,'Il'lll?gr
COMBINED S0W AMP. Carr, requires pair in one
FAL MAESTRO 5o%:"ruanen £55'95 == R e £2 I . 50 - 5
| ] HPX1 Crossov

For Lead Cuitar, Mic, Gram, Radlo, Tape {Nat for use with Baas instruments)
Ine. 3 inputs and 2 vol controls plus Treble & Bass, TREMOLO with assoclated
controls. Attractively fimshed {n black with silver-finished faacls. Compact slze
Fitted carrying bandie. Doposit £0-25 and B mihly payrnents §8-76{ Total £63-33)

PHANTOM 50 &5 £59°95

AND BPEAEER
Carr. £1-50

Rating 50 watts. 3 inputs, 2 vol. controls. Bass, Treble, Pressnce
Dep. £7-95 & 8 mthly. pymis. §7-48 (Total £87-79).

FAL PHASE 50-4 AMPLIFIER 50 WATT

Holld state. 4 Sep. controlled inputs Plus master vol. control. Tnd.

pyts. £2-75 (Total £25)

HIGH QUALITY LOUDSPEAKER UNITS =

ALL 2-TONE VYNIDE and VYNAIR FINISH il |

Li2/2 50-WATT Fitted pair of 12" a

30 wat! high flax speakers. Imp.

8-15 ohms, Car. £1-50.Terms: Dep.

£5-11 and 8 monthly payts. of £5-11. Total £45-99.

£.12/50 12 50 WATT 13.000 lines .
£25.95

Rl
4 .'Lmq\"r el
i

o

15 ohms. Terms: Dep. £3-95 and
mthly pymis. £3-37 (Total

8
£30-91) Carr. 55p.

B;mst&nd ’Il“reble ntrols. Prot;ction;gaingt aerigug oégoox‘rle%ondjng.
O/p for spkra. 8§ to 16 ohma. ize 17”7 X 17 x T§”. —250v. A.C. ING E MACH'NESISE CA|27 9 95
mios. Ofp Sow Music. Deponit £8.60 & 8 _mihly. ! J L S.E. £79-95
pnmontl.’piﬁ-'ls. Totsl 86460 Carr. Free. 48 60 DEPOSIT £8 and-18 fortnightiypayments £4-61. Total £61-88

LiQuUiD WHEEL from

T 50X 50 WATT AMP.

A powerful high quailty unit for iead,
rhythm guitar, vocallsts, grem, redlo, tape.
50w Peak OfP rating. Not for Bazs Guitsr.
% Two Fane heavy duty high flux 12in. spkrs.
% Four Jack Inputs and two Volume
Controls for instant use of up to four pick-ups
or “miken”. Bass and Treble controls.
%endnS.As.}gis Iurllesﬂe\‘-. Crfdl\‘- Terms:
oposit £8-95. & 18 forinightly,
payments of £4-15 (Total 134'“)-£74.95
Carr, 82-60

I.S.E. JINGLE MACHINES FS8000

Fmploying Standard 8 Track
| Cartridge Or Dep. o
| 2485 8 monthly £37-95
“=1; pyts £4-85 (Total £43-85).

PROJECTORS  £29-95

FAL HEAVY DUTY CABINETS

Black Vynide covered. Fitted Protective
Corner Pieces. Cut for wvarious Speaker
¢ombinations. Carr. £1 each unit.

"SOUND TO LITE’ SYSTEM
PULSAR =oiizne  £106-95

complete
Dep. £14:96 and 1B fortoightly pavts. 2593,
(Total #121-69). Super BL Unit. 1000 watt
Manual override buttons, 2
6 bulbe (8 sep. colours) & yd.
fitted plugs. Units sold #&p.

per channel.
spotbanks with

BOLTON, DONCASTER,
and PRESTON

OPEN ALL DAY SATURDAYS (5 Day Week)

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

Tel. 021-236 1279 (Closed Wed.).
CARLISLE 8 English Street. Opens soon.
COVENTRY 17 Shelton Sa., The Precinct.Tel. 25983
DERBY 97 St. Peter's Street, (Closed Wed.). Tel. 41361
DARLINGTON 19 Northgate (Closed Wed.),
Tel. 63043
DONCASTER 3 Queensgate, Waterdale Centre.

(Closed Thurs). Tel. 63069

REGENT 50B for Bass Guitar and general SE124” x 247 x 127 £20-95 and 10 yd. leads,
18 fortolghtly pateebes il E70 OF WES 24" x 247 x 127 58095 FAL SOUND-TO-LITE UNIT £21-60
R s 08y carr_enwo. - £19-95 e aaEEr TS e » 3-WAY SPOT BANK
e, o i
I T/Table mixing in- ,, W Jg § Excluding Bulbs  Each £16:20
Eﬂkorﬂsﬁofffj“”fFI'nEff, pate,” Hesdphone e X Xie s COMPLETE SYSTEM  Gar £55
3 c. Jack e inputs, endent = ' -50.
Vol.-Control. Bid. 200-250va.c.Ii1ams operation £1 8 50 SC2 477 %227 x 10¢” £29-95 Incl. 2 Bpotbanks and bulbs.
: ) Barclaycard WAL ORDERS & BXPORT ENQUIRIZA TO:—
i ATUDIO HOUSE, HENCONNER LANE, LEEDS, 18.
New Branches at YORK - el and Access . Pudeey (09785) T703L. '
vkt o] B} accepted T B AtTRe MUST NOT BE SENT TO SHOPS

All itcms subject to availability,
Prices correct at 8.10.75 E. & O.E.

DINBURGH 101 Lothlan Rd. (Closed Wed.).
Tel. 229 0501

GLASGOW 326 Argyle 3t. (Cl'd Tuea,). Tel. 248 4158
HULL 7 Whitefriargate (Closed Thurs.}; Tel. 20505

). Tel. NOTTIN M 19/49A Market Street
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 A ?‘HA f herket 3 Tiore.). Tol, 42068
41 Friargate Walk,

Arcade, Briggate

LEEDS 5-7 County {Mecca)
(Closed Wed.). Tel. 458252

LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 SHEFFIELD
sI?I?rPUosz k (Ciosed Thurs.). Tal

tle Underban os . Tal.
SUNDEERLAND 5 Market Sq. (Closed Wed.}. Tol . 70573

YORK 5 cHURCH ST. OPENS OCTOBER

LONDON 238 Edgware Road, W.2. (Cloged Thurs.).
Tel. 723 1629

MANCHESTER 60A Oldham Street (Ciosed Wad.).

Tel. 238 2778

MIDDLESBROUGH 108 NewportRoad (C|o1l_e||i \‘\[,8
el.

d.)
New address 103 Linthorpe Rd. 98,

NEWCASTLE UPON TYNE 24 Newgate Shopping

TERMS 0.W.0, or 0.0.D. Ko 0.0.D. under [18
POSTAGE 40p PER ORDER OR AB QUOTED.
TRADE §.A.E. REQUIRED FOR

SUPPLIED.
LEAFLETS OB WITH ENQUIRIES.
Centre {Closed Wed,). Tel. 21469

5t. Georgas Shoppg Prec. Tel. 51079
Streei (Castle Mkl Bids.)

(Closed Thurs.). Tel. 20718
4£80-0777
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~ for fast easy reliable soldering
IEASYEIOISEIDISEENSERSIANBDIREEISS

IDEAL FOR HOME CONSTRUCTORS

Ersin Multicore Soider contains 5 cores of non-corr
surfaces. No extra flux i1s required. -

esive flux, instant

ly cleaning neavily oxidised

"\ (ea. N ~ (- N (F o)
or solderin
(SAVBIT nancy | [ SAVBIT woicer | (ALU=SOL or | (Fine gause solder ") ("For sedering
solder dispenser for general purpose scldering aluminium Dispensers
‘ work n components of Ersin
New Muiticore Alu-sol Fine gauge solder for soldering Multicore
A coil of Ersin A handy plastic reel of flux-cored solder in 16 smali components 138ft of Solder make
Multicore Savbit . SAVBIT alloy. 631t ot 18 5.w.g: S.w.9. No extra flux 225.w.9. (42.0 metres of those smail
Solderina (19.2 metres of 1.22mm) needed. Plastic reel holds 0.7 imm) Ersin Muiticore 5 core jobs easier.
dispenser 716 in of 36it. Supptied with full solder wound on a plastic reel. 21ftof22
18s.w.g. (2.2 instructions. Also available Suitable for intricate work and sw.g. (6.4
metres of 1.22mm). in solder dispenser. small components. metres of
, The Soider that 5 0.77mm}
“reduces the wear Size 12 £1 72 S_lze 4£2.32 Size 10 £1.44 solder,
of soldering iron specially
bits. suitable for
soldering fine
wires, small
Size 5 et sﬁﬁ; components
32 g \\ L4 SOLDER J/ and for
P ) T 4 repaiting
printed
NEW BIB WIRE STRIPPER & CUTTE 0 CcK 20 15 36p
R NE W soLbEr wi Size 15 36p
Fitted with unique 8 gauge Absorbs soider instantly, from tags and i R
_ selector with handle locking device printed circuits. Only needs 40 to 50 Watt 3;?::019%{;2(;‘ d
and easy grip handles. Spring ; soldering iron. Quick and easy T.V. repairs 7it
incorporated for automatic to use. Does not need flux and (2'_1' metres) of 18
opening. Stripa insulatign from flex i$ non-corrosive. s.w.g. (1.22mm)
" and cables in seconds and can aiso Ersin Multicore Solder
be used as a cutter. A .
\_ Mcdel 8B. 80p Size 18 90p

\ Size 19A 34p )

Bib Hi-Fi Accessories Limited,"

Sole UK. Sales Concessionaires, P.O. Box 78 Hemel Hempsiead. Herts. HP2 4RH

~are recommended retail excluding v A T.
al and Hardware Shops. funobtainable, send 15p P&P.
Prices and specihications subject 14 change without notice.

- i FROQOMVM '
ELECTRONIC TEST EQUIPMENT—~—and
how to use it
by Joe Risse £1-85
COLOUR TV TROUBLES—Problems and YOURSELF FORA .y
Solutions (FactBook)
by the Editors of Electronic Technician/Dealer £2:30 BEI WITH '
ELECTRONICS UNRAVELLED—A New
Eormons;nlse Approach £1-90 Do you want promotiun, s better job, This belpful guide to success should be
51 );’Lam;sa o M . NG higher pay? “New Opportunitics” shows gﬁ V;Y m?h?ﬁi%%s engmeerE
_SIMPLIFIED COMPUTER PROGRAMMING— you haw 56 geb them through a low-cost or ptul 76 page FREE book
The Easy RPG Way - _ home study course. Thers are no books t0 b wou. 1t osei beine. oot Ho Co
by Kelton Carson £1:95 buy and you ca'n pay-as-you-learn. ever did.
‘lNgTQLngG TV & FM ANTENNAS n B BERECUT OUT THIS COUPON I il BN W
. y Leo G. Sands £1-75
CHOOSE A BRAND NEW FUTURE HERE!
JAPANESE CONSUMER ELECTRONICS .
— SCHEMATIC/SERVK:!NG MANUAL @ Tick or stoie subject of interest. Post io the address below.
by TAB Editorial Staff £2-50
- MODERN GUIDE TO CAR TUNEUP AND I = uy . I
EMISSION CONTROL SERVICING PRACTIOAL “HaDI0 ooty eg O ey O =
by Paul Dempsey £1:95 l ANDP ELECTRONICH ggmputer Electronics {} g’igm ‘:ND ng.ns l
SERVICING TRANSISTOR RADIOS (whhkit) O Ot ol A o
“by Leonard D’Airo £1-95 I E‘E"j;‘i;“wm O Colour TV Bersicing [ CITY AND GUILDSD '
PRACTICAL TRIAC/SCR PROJECTS FOR Eleotrical Tustallations  Cpo;ydioy TV & Fleer Bleetmioal a
THE EXPERIMENTER _ I and wiring O General Eadio and CITY AND GUILDS
o7 & W, Fox i oy 0 e O et O
BASIC COLOUR TELEVISION COURSE I Electical Maintonance and oo, ator o0 .
by Stan Prentiss £2.20 Mathematics o Repairs (]
ELECTRONIC CIRCUIT DESIGN HANDBOOK I To ALDERMASTON COLLEGE Dent. EPW [0, Reading RG7 4PF - '
by Editors of EEE Magazine £4:50 Also at our London Advisory ofﬂee. 4 Fore Street Avenue, Moorgate
For free catalogue please write to Dept. PW. I :::’::;:' Ekc::lsr':;r“ }"'m
iccLapitals Flsase) . . - . .
I ADDRESS 0t e . tirre blrerte e srmmomeormot. s isoreeres g D i aoed et oo il '
. E POST CODE
FOU Ls HAM‘TAB LTD. I Other subjects . . 3 TR Y e L. AGe . I
YEOVIL ROAD, SLOUGH, BERKS ST TT YT
. : - i HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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SUPERSOUND I3 HIi-FI MONO
AMPLIFIER

A superb anlid state audio ampii-
fier. Brand new components
throughout. 5 alicon tran-
sistors plus 2 power output
transistors in push-pull,
Full wave rectification.
Output approx. 13
watta r.m.s. icto 8
ohms, Frequeney re-
sponse 12Hz 30K Hz -+
3db. Fully integrated
pre-amplifier stage with
scparate Volume. Bass boost
and Treble eut controls. Suitable
for 8-15 ohm speakers. Input for
ceramic or crystal cartridge, Sensitivity
approx. 40mV for full output. Bupplied ready built and
teated, with knobs, cscutcheon panel, input and output
plugs. Overall gize 3~ high % 8”7 wide x 7§ deeb. AC
200/250V. PRICE £15-00. P. & P. 85p.

DE LUXE STEREO AMPLIFIER

A.C. mailns
200-240 V.
Using
heavy duty
fulty  iscla-
ted mains
‘ransform -
er with fall
wave Trectic
tication
giving ade-
quate
smuothing with negligible hum.
Valie line up:- ¢ - KCL86 Triode Pentodes. 1 x EZ80
as rectifler. Two dual potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels ean be adjusted by means of a seDPa-
rate 'Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v tor full peak
output of 4 watts per channel (8 watts mono), inta 3 chm
speakers. Full negative feedback in a carefully calculated
rircuit, allows high volume levels to be used with negligible
digtortion. Bupblied complete with knobs, chassis size
11"w x 47d. Overall height insluding valves §”. Ready
huiit & tested to & high standard. £12-5¢. P.&P. 95p.

e S ———————C A ——
ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C.
input. Four switched fully smoothed D.C. outputs giving
6v. and 74v. and 9v. and 12v. at 1 amp on load.
Fitted ipsulated output terminals and pilot lamp indicator.
Hammer finish metal case overall size 6 > 33" x 23".
Ready bulltand

tested. PRICE £6-35 P. & P. 85p.

VYRAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Our price £1-30 yd.length. P. & P. 35p
per yd. {min. 1 yd.). 8.A.E. for samples.

AL e i i s
HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifier vsing a double wound fully
jsolated mains transtormer, rectifier snd ECL8Z triode
pentode valve as audio amplifier and power output
stage. Impedance 3 ohms. Output approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
X 3in. deep x 6in. high overali. AC mains 200/240v.
Bupplied absolutely Brand New completely wired and
tasted with good quality output transformer. £5-00
P. & P. 85p BARGAIN PRICE

FEW ONLY!

High grade mains transformer with graic orientated
lamination. Primary 2004240 Secondary 18-6 volts at

06 amps and 46 volts at 03 amps. Bize 2% Ix 2} wX
S d oversll. £1-40 plus 36p P. & P.

BRAND NEW MULTI-RATIO MAINSE TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
flecondary combinations 0-56-10-15-20-25-30--36—40-60v.
hai? wave &t 1 amp. or 10-0-10, 20-0-20, 30-0-30v. st
2 amps full wave. 8ize 3in. long X 3}in. wide % 3in. deep.
Price £2-76 P. & P. 76p.

MAINS TRANSFORMER. For Power supblies.

Pri. 200/240v. Sec. 9-0-0 at 500 mA. £1-35. P. & P. 3bp.
Pri. 200/240v. Bec. 12-0-12 at 1 amp. £1-50. P. & P. 56p.
Pri. 200/240v. Sec. 10-0-10 at 2 amp. £2-20. P. & P. 70p.

8 VOLT RELAY
100 m/A single pole normally closed. 2for 80p+15p P& P.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. ilne 200/300v. Frequency
response 16Hz—25KHz Gain 26dB. Solid encap-
sulatfon size 147 x 1} x 3”. Brand new complete
with instructions. Price 1-50p, P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructora. Including
many 1000's of British, U.8.A. European and Japanese
transistors, ONLY 40p. Post 10p.

2 Refersnce Encyclopedias for Electronic Engineers snd
Designers, covering between them transistor character-
{atics, diode and transistor equivalents. Many thousands
of up to date European types listed.

Diode Equivalents, $1-00; Transisior Equivalents, #1-20;
Transistor Characteristics, £1-40; P. & P. 15p. All three
together, £3-20

REW ISSUE
Thyristor, Friac, Diac ete, encyclopedias £1-70, P. & P. 10p

8 pole 3 way 2 bank low loss Yaxley type switches 13"
seotions. Standard apindle. 2 &witches 75p + 20p P. & P.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enoy fabulous stereo radio at this
fabulous low introductory price!

Designed and styled to match our 10 4+ 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry technigques with high-
grain, low noise IF stages. Automatic frequency control to
“lock-on’’ station and prevent drift. TIC stereo decoder
for haximum stereo separation. L.E.D. for stereo beacon
indicator. Nominal output of tuner 100mV. Approximate
size 124" wide x 8” dcep by 22" high. Supplied ready
buiit, fully tested and fully gusranteed (not available in
kit form).

Price £27-80 Post and Packing £1'20.

STEREO-DECODER

SIZE 2” x 3" x §" teady built. Pre- [° B
aligned and tested. Bens, 20-560 mV '~ .ﬂ, 1
for 9-18V neg. earth operation. Can

be fitted to almost any FM VHF radio | =
or tuner. Stereo beacon light can be i
fitted it required. Full details and E
instructiona (inclusive of hints and 9@

tips) supplied. £6-26 plus 20p. P. & P. -
Stereo beacon light if required 43p Io 3

extra.

SPECIAL BARGAIN OFFER!

Limited number of BER C128/128 Auto Changer De
Luxe with lightweight tubular 8t and stereo cartridge.
Brand new. ONLY 212-00 +p. & D. £1-10.

LATEST Hi Sensitivity Uni-directional slim-line conden
ger microphone as used by many professionals. Very low
acoustic feedback. Avallable hi impedance or low im-
pedance. State which required. £18-25 plus 35p P. & P

LATEST ACO8 GP91/180 mono compatible cartridge with
t/o stylus for LP/EP/78. Universal mounting bracket.
£1-75, P. & P. 18p.

CERAMIC STEREO CARTRIDGE. Universal Mounting
brackets and turnover stylua. 70mV per channel output.
ONLY £206 - 18p P. and P.

SOXOTONE 0TAHC COMPATIBLE STEREOC CARTRIDGE
T/0 stylus Dismond Sterec LP snd #apphire 78,

ONLY £2-82 P. & P. 10p. Aiso avallable fitted with twin
Diamond T/O stylus for Stereo LP. #3-18, P. & P. 18p.
LATHEST CORYSTAL T/0 BSTEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Bterecf768. $1:88 P. & P. 18p.
LATEST T/0 MONO COMPATIBLE CARTRIDGE for
pisying EP/LP/78 mono or stereo records O0 mono
equipment. Only $1:75, P. & P. 18p.

QUALITY RECORD PLAYER AMPLIFIER MEK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELB4,
and rectifier. Separate Bass, Treble and Volume controls.
Complete with output transformer matched for 8 ohm
apeaker. ize 7in. wide » 3in. deep X 6in. high. Ready
built and tested. PRICE 26-50, P. & P. 90p.

ALSO AVAILABLE mounted on board with omtput
transformer and speaker. PRICE £7-74, P. & P. £1.

HE-FI LOUDSPEAKER SYSTEM MK 11

Beautifully made, simualated teak finish enclosure
with atttactive slatted front. 8ize 163" high x 10}”
wide x 9" deep (approx.). Fitted with EM.I.
Ceramic Magnet 13”7 x, 8” bass unit, H.F, twecter
unjt and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm.impedance (state which).

OUR PRICE £1125 cacn Carr giv0.
Cabinei Available Separately £6-25, Carr. £1-20,

Alsg available in 8 ohms with EMI 13" x 87 bass
spesaker with parasitic tweeter £10-00, Carr. £1°60.

. AMPLIFIER KIT oo

LOUDSPEARER BARGAING

6in. 3ohn £1-48, P. & P. 15p. 7 x 4in. 3ohm 8169, P. & P.
25p. 10 x 8in. 3 or 15 chm £3-50, P. & P. 86p. EM.1.
8 x 5in. 3 ohm with high flux magnet 42-08,P. & P. 20p.
E.MJI. 13} x 8in. with high flux cersmi¢ magnet with
parasitic tweeter 3, 8 or 15 ohm 3412, P, & P. $3p.
EM.JI. 13 x 8in. 8, 8 or 15 ohm with inbullt tweeter
and crossover network £5-50, P. & P. 35p.

E.M.I, tweeter. Approx. 3§”. Available 3 or 8 or 15 ochms,
22:00 + 25p, P. & P.

BRAND NEW. Bakers Loudspeskers at subatantial dis-
counta. 12in. 15w. HfD Speakers, 3, 8 or 16 ohma. State
which. Current production by well-known British maker.
Now with Hiflux ceramic ferrobar magnet assembly £0-50.
Guitar models: 30w £8- 05, 36w, £10-50, P.&P. 75p.

HARYERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

A really first-ciass Hi-Fi Stereo Amplifier Kit. Uses 14
transistors inctuding 8:licon Transistors in the first five

- stages on each channel resulting in even lower noise,

level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controis. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage tor any speakers from 8 to 15 chms. Compact
design, ali parts supplied including drilled metalwork
high quality ready drilled printed clircuit board with
component identification clearly marked, smart brushed
anodised sleminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. 3imople step
by step instructions enable any constructer to build an
amplifier to be proud of. Briel specification; Power
output: 14 watts r.m.s. per channel into 5 ohms. Fre-
quency response +3dB  12-30,000 Hz Sensitivity:
better than S0mV Into IMQ. Full power bandwidth:
+8dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to —16dB. Negztive feedback 18dB
over main amp. Power requirements 35v. at 1-0 amp.
Overall Bize 127w. x 87d. x 2§"h.

Fully detafled 7 page comstruction manual and parts
list free with kit or send 25p plus large 8.4 E.

oo 21500 P. & P. 35p
{(Magnetic input components 33p extra)

POWER PACK KIT .. 2535 P. & P. 85p

CABINET oo oo 2588 P. & P. bp

T{ all three units purchased the same time total p. & p. £1.
TFull atter sales service

Also available ready built and tested £32-60. Post Free.

Note: The above amplifier is suilable for feeding iwo mone

sources into inputs (e.g9. mike, radio, twin record decks, ele.

and wiil then Provide mizing and fading fucilities for med-
ium powered Hi-Fi Discotheque use, elo.

3-VALVE AUDIO

AMPLIFIER HA34 BMX H
Designed for HI-Fi reprodue-
tion of records. A.C. Maine
operation. Beady built on
plated heavy gauge metal
chassis, size 7§'w. x 47d. x
41"B. Incorporates ECCSS,
EL84, EZ80 valves. Heavy
duty, double wound mains-
transformer and cutput trana-
former Matched for 3 ohm
speaker. Beparate volume control and now with improved
wide range tone controls giving base and treble iitt and
cut. Negative feedback line. Output 4} waits Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, ete..
wired and tested for only £7-75. P. & P. 83p.

HSL “FOUR” AMPLIFIER KIT. Bimilar in appesrance
to HAS4 above but employs eatirely different snd
advanced cireuitry. Complete set of parts, etc #6-50
P. & P. 85p.

10/14 WATT HI-FI
AMPLIFIER EIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Beparate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 { speaker and 2 independent volume ¢ontrols,
and separate bass snd treble controls are provided
giving good lift and cut. Valve line-up 2 EL8ds, ECC83,
EF86 and EZ80 rectifier. Bimple Instruction booklet
25p + BAE (Free with parts)” All parts sold separately.
ONLY £12-00 P. & P. £1°'25. Also available ready built
and tested £16-50 P. & P. £1'20.

«“POLY PLANAR” WAYER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SFEAKER

Hize 114”7 x 1487 x 1&’ deep. Weight 180z. Power
handling 20W r.m.s. (40W peak). Impedance 8 chm only.
Responze 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
baffle. Bend 8.A.E. for fall details. Only £7-68 each.

P. & P, 70p.

NOW ALSO AVAILABLE: 87, 10 watts, r.m.s. 20 watt
peak 40Hz-20,000Hz. Overall depth 1*. Tdeal for Hi-Fi
ot {or use in cars. £5-18 + 50p F.and P.

HI-FI STEREO HEADPHONES

Mullard LP 1159 R.F.-1.F. Double Tuned Amplifier
Module for nominal 470 KHz. Size approx. 2§” x 13" X
37 7-6 Volt + earth. Brand new Pre-aligned. Full speci-
floation and connection detaily supplied. £2-50 p. & p. 12p.

Prices include VAT at Current Rate

Cpen 9.30-5.30 Monday to
Friday. 9.30--5 Saturday
Clesed Wednesday.

All prices and specifications cortect

at Gime of press and subject to
alteration without notice.

A 1
SEND STAMPED

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985

e minwules from South Wimbledon Tubs Si

ADDRESSED ENVELOPE WITI?IMKI.L ENQUIRIES
il —T

{Please write clearly)

PLEASENOTE:F. & P. CEARGES
QUOTED APPLY TO U.K. ONLY.
P. & P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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QUALITY  STEREO SOUND.
T AUDIO SYSTEM

e SOLEN
wer {PRICEOFFER ™ 0 = g 5

] down

AT THESE PRICES
AND BUY QUALITY

TOSHIBA Price Price
VALVES 1 Type Each {(p) Type Each {p)
Typs  Price (p) BC1258 15 R20088 £2.00
DYB7 BC132 R2010B £2.00
DY802 ' BC135 RC A16334
ECC82 BC137 RCA16335
EF80 . BC138 TIP31A
EF183 BC142 TIP3ZA
EF184 BC143 TiP41A
EHS0 ' BC147 | TIP4ZA ] -
PC300 ' BC147A R )
PECES Bt *Stereo Tuner Amplifier chassis with AM/FM radic cover-
;g%gs g} g RC153 ing long medium short and Stereo FM wavebands. Separate
PCF86 330 | BCi54 N Base and Treble controls. 30 watts total power output
58538; 258 BYroe ] (fre‘q.l.!ency response 25-20,00 Hz) Tape record and playback
PCLA2 390 BY127 facilities. Dimensions 18“ x 84" x 3}”. The very latest
Ppcc:tgg 332 g;;gg BSR auton::aﬁc record deck_with cue and pause gontrol.
PEngo . 410 BY238 Two matching elliptical speaker units.
PFL 59 5 0A90
gtgg ggg ?N%%% e Order early limited stocks available cash price £58-95.
PL504 64.5 ING14 Credit Sale £5-95 deposit 9 monthly payments of £7-00
Et??g :mg%znmso (Total Credit price £68-95). P. & P. £3-00. Send £895
CIRCUITS today.
00 Price . ’
:\Ersoox\ : E’T’Pr; smsiach (n) Chassis only available for cash at £42-00.
Mi :
CONDQCTOR% . i i \ SMNC;S%SOB',’Q Full 12 months Guarantee.
Type Each {p) SN76013N
AC127 SN76013ND CALLERS WELCOME.
AT SN76023N
e SN76023ND - ‘
Aes SN76033N 5 el
A gmgégm m tereo headphones supplied with every complete order. @ "
N7 .
AC154 - )
AC155 ‘ Shraseon PW/12/75 100 CHASE SIDE SOUTHGATE
As1og ‘ TAAgs0 . 2 LONDON N14 5PL Telephones: 01-882-1644
3 TAA o . .
Acioie TBA120AS
TBA120SQ
AC188
ASEE ‘ TBA4BOQ
AD142 5 | I8A5200 i
Aowaa ) TBA530Q
nase oz B
AD162 - L
AFITd : CARBON SLIDE POTENTIOMETERS
AF1 ) ‘
rile TCA2700
AF139 ‘ .EHT MULTIPLIERS
AF178 3 I(Vé%l’(\l:())CHROMEE '
AF180 . Price Eac
AF181 BUIS/02 2HD 950MK] 900 °
9 . 1
AF240 EE!}JzOB . 2TQ 950MK2 1;10%5
BC107 222
BC108 MJE340 2DAK 1500
BC109 oc7 517" R 19°") £1.85
B8C109C oC72 , TAK 1500
etk (23" & 24"y £2.00
BC116A
1600 EHT MULTIPLIERS COLOUR o
Type Each
1¥?AQ ITTCVC 1,28&3 £4 50
ITN GEC Sobeli £4.50
11TAZ GEC 2110 £4.85
11TAM Philips G8 £4.50
11TBD Philips 550 £4.50
3TCW Pre 691/693 £3.50
1TH Decca 30 Series £4.50
! 11TAQ Decca Bradford £4.50
PRICE 3TCU Thoern 3000/3500 £5.00 1
QUALITY byl 9 60mm Single Track including Black Knob 60p (inc.
SERVICE . V.A.T.), 60mm Twin Track including Black Knob 70p
(inc. V.A.T.), 60mm Quad Slide Potentiometers—
ew Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K,
/) " -y TOSHIBA TUBES 500K ohms Log, Lin, Antilog. Metal Case. 3-2db
"‘;‘;“ 9"1‘:1”):“5 i service guarantes Matched Track. 15mV Nominal Noise.(B.S. 2122).
" A4Y- equivalents A o]
‘ 7 20“591'333 az"zd A4é-1?0Xt £48 95 Is_éfl.fre‘nf)ggsgses20,000 cycles. Fixing Holes 2 x M3 on
) B22 equivalen .
COMBINED 810X £50.75 : :
PRECISION 120X £3528 " Designed, Manufactured and Supplied by :—
COMPONENTS :
CSUSHE  -rceovoer oo || RIVLIN INSTRUMENTS LTD
] Ail goods subject to settlement
ggegggwent 'I:. msco:lm 01 5% 7 davs and 2% ! DOMAN ROAD, CAMBERLEY, SURREY GU15 3DJ
1 - th X monthly )
Preston POF;1 1YC:: No postage charges or minimum Send cash with order to above address. POStage
order valués H iri
Tel:55034 Write or phone for full details now. .and. packmg 20p per order. Trade enquiries
Telex:677122 invited.
630 : Practical Wireless, December 1975
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rescent

uuality omponents

BARGAIN CAPACITOR 2,000MFD at 30v. DC wke.
Size — 27 x 137 dismmeter. Tag ended. All new and
unused., Qur price 33p. + 265%.

BARGAIN PROJECT BOX

A plastic box with moulded ZBIID $TEREO
extrusion rails for PC er

Chassis panels with metal JUNCTION BOX
front Dlate fitted with four The most popular
serews (all supplied). v 1y

An ideal box to give a small stert:('? Junetion bctx.
project a professional finish. Facility for two pairs
SIZE (internaly 8lmm X of headphones and

6lmm X 28mra. two speakers. 3 posi-

"R PRICE . 8%
(LB EGERCR L7 tion switch selects
beadphones, loud-
speakera or hoth.

A bargain at 22-50

LIGHT EMITTING DIODES +5%

e N EEN | YELLUw | AMBER |
-2 inch 17p : 270 29p ';7;3
0-16 inch 24p 25p 30p 29p
0125 inch | 15p | 256p s0p 25p

For orders of 10 and more LEDs 10% discount. {All
LEDs supplied with free plastic mounting clipl.

LOW COST SEVEN SEGMENT DISPLAYS 3INCH + 8%

CR72R | Red Com. Anode Leit Dec. | £1-3D
CR52G T};‘e;' Com. Anode. | Left Dee. | £1-35
CRS82Y | Yellow | Com. Anode T.eft Dec. | £1-35
CR74R | Red Com. Cathode | Right Dec, £1-3§
CR54( | Gireen % Com. Cathode | Right Dec. | £1-35
"ORB4Y | Yellow ' Com. Cathode | Right Dec. | £1-85

Clock Chip +8%
C'T7001 MOS/LSI Digital Clock/Calendar Chip Plue
tull Circuits and Information leafiet £4-95

Circuits end Information Sheet 1%p
Lit 704 Led Display for above £21-10
Qr 4 for £4-20

s
WAFER SWITCHES
1 Pole 12 Way

2 Pole 2 Way
2Pole 3 Way
2 Pole 4 Way
2 Pole 6 Way
2 Pole 4 Way
4 Pole 3 Way
@7peach +8%
POTENTIOMETERS
All types 1”7 and less diameter
Bingles 128/
39 Log or BK
10K  LEin Less 10K
K Bwitch 25K Lesr
.11 8 17p each S0 Bwitch
100K 100K B3p each
250K Double 260K +25%
500K Pole 500K
1M Switch 1M
oM 87D each 2M

FERRIC CHLORIDE

Anhydrous ferric chloride in double sealed one pound
poly packs. ,

Our Price 85p + P/P + VAT @8% perib.

MAINS TRANSFORMERS

Open Type Double Wound Continuously Rated, two
hole fixing clamp with colour coded flying leads, varnish
{mpregnated. Approx. size: 13”7 x 13’ x 1}” high
Fixing centres: 25/s2”.

TR1 20-0-20v 100 m/a

TRZ 12-0-12 v 100 mja All

TR3 9-0-9 v 100 m/a 240 Volt

TR4 6-0-6 v 100 m/a Primary

TR5 3-0-3 v 100 mfa

Our Price £1-23 each +8%

For tull information on low cost displays please send 15p.’

ANTEX SOLDERING JROMNS AND SPARES

X95 25 watt = £2:45

X25 Spare Element = £1-20

X925 Spare Bits No. 50, 51, 52 = 44p each

Co40f2 15 watl = £2-45

C240/2 Spare Element = £1-10

240/2 Spare Bits No. 2, 3, 6 = 32p each

&3, Boldering Iron Stand Suitable for all models= £1-16
+

8v, VAT
L P — e e
LOW PRICE TRANSISTORS
BF303B = 15p TIP42A = 75p
ACUOK = 285 0075 = 22
BC1498 = lbp AAL129 = Bp
+ 25% VAT

POWER SUPPLY UNITS

PPl switched 3, 4%, 6, 74 9 and 12 volts at 500 m/a,
with onjoff awitch and pilot light. Bize: 130mm X 5S8mm
x ‘15mpm. ONLY £3-00.
PP2 8witched 6 — 7§ - 9 volt Battery Eliminator, Approx.
size 21”7 x 23” x 3#". Ideal for cassette recorders £3-25
PP3 Car converter. From 12v Pos. or Neg. to = 6 - 7§ -9
volt. Fasy to fit and transistor regulated 2390

+8%
VEROBOARD -89
‘1 15 Plain -1d

2% x 3% asp 28p 13p
2% x 5 4lp 41p 20p
8% x 3% 4lp alp
3% % 47p 49y 84p
17 x 2% 1-24p 83p 89p
17 x 3% 1-68p 1-32p 97p
17 x & 2-16p 1-87p
Pin insertion tool 8lp
Spot face cutter 58p
Pkt 3A pins (state -1 or :15) 30p
LQPDEPEAKERS +25% "
237 8 ohm P
Qi” 40 ohm §0p | BARGAIN
24" 80 ohm sop | BOARDS
87 8 ohm ceramic 21-25 | Components
8} 8 ohm dual cone ceramic 2850 | alore for the
10” 8 ohm dual cone ceramic #3-75 | ¢xPerimenter.
8" x &” 8 ohm Perman't Magnet 41-80 | Ex-Computer

beards with

resistors, capacitors ‘and useful transistors—at least 4
trangistars pet hoard. Five boards 81 + 8%.

10-INCH &8 OHM DUAL CONE
Manufactured by “ELAC" to =
very high standard these loud-
apeakers are a real bargain
SPHEC:—B8ize =10" Dual Cone.
Power=10 Watts
Frequency = 40-12000Hz

+25% Our Price = £3-75p each

MAINS KEYNECTOR

Keynector connects any Electricsf

Equipment to the mains supply in

seconds, Ideal for bench, garage

demonstrations, etc, Mult! connections

can be made (max. load 13A fused).

23-88p. 8%

ALUMINIUM BOXES +8%

Metal project boxes give your work a professional finleh
i W H

AB7 2% 53 1§ t4p
ABS 4 4 1% 88p
ABY 4 4 14 54p
AB1S € 5% 1} esp
ABI11 L 24 2 S4p
ABi2 ] 2 1 48P
AB1S ] 4 ¢ 40
AB14 7 -] 2% 8¢y
ABLs 8 [ .4 99p
AB16 10 ki 3 £1-88
AB17 1¢ 44 -3 21

AB18 12 5 s £1-20
AB1S 12 8 8 21-50

ABS PLASTIC BOXES +8%

Handy boxes for conetruction projects, Moulded extrugion
rails for P.C. or chasais panels. Fitted with 1mm front
panels.

1005 = 165mm X 78mm X 45mm = 85p

1006 = 150mm x 75mm X 47mm = 73p

1007 = 184mm X 124mm X 60mm = £1'28

1121 — L0fGmm X 7émm x 4bmm (sloping front) = 65p

TELESCOPIC AERIAL

Nine section fully swivelling telescopic aerial with 4BA
single bolt fixing or two hole fixing bracket.

Fully extended = 43"

Fully closed = 77

Our Price 50p + P/P + VAT @ 25%

CLEAR PLASTIC PANEL METERS

8ize 5Omm X 46mn X 35mm thege Mcters fequire a

38mm hole for mounting.

ME8 =0 to 50 micro amp Full Beale

ME7 =0 to 100 micro amp Full Scale

MES =0 to 500 micro amp Full Scale

MES =0 to 1 mja Full Bcale

ME10 =0 to 5 m/a Full Scale

MEI1L =0 to 10 m/a FullScale 4o

MEL? =0 to 50 m/a Full E
Scale

=0 to 100 m/a Full
Bcale

=0 to 500 mfa Fult
Scale

»0 to 1 amp Full
Bcale

=0 to 50 volts

=0 to 300 voits
A.C. Full Beale

='"§" Meter

="VU" Meter

MEij3
MEi4
ME13

MEL6
M7

ME1L8

OUR PRICE 8850
ME1S +8%

DECON DALO 33PC
ETCH RESIST PEN
The Decon Dalo 33PC
in a unigue ipstrument
tor the professional and
amateur electronics en-
gineer, enabling him to

1
EXTRACTION
TOOL
Saves damage to

Valuable IC's
ONLY 40p + 8% VAT

MINIATURE RELAYS prevare in minutes 8
Brand mew range of |perfect printed  circuit
British made Relays.

board
Size 13” x 17 = }7. At|OURPRICESOp + 8%
two changeovers with

250v 1:5A4 contacis and

suitable for Fiting on|TWO WAY STEREO

-1m Veroboard, ADAPTOR

Type Volts Cur- Ohms |Stereo jack plug to two
rent stereo line sockets complete

o7fa 12v  1TM[A T00 with 110 mm of cable.

2174 12v  28M/A 430 For plugging two stereo

12JA  6v  33MfA 185 inputs into one. A Bargain

Alj £1-80 each — at @5p. + 25%

CABLE LESS SOLDERING IRON
WAHL . “I80-—TIP"
+ Completely Portable
< Heats in 5 seconds
v Bolders up to 150 joints or more per charge
< Recharges automatically in its own stand
<% No AC leakage or induced current to damage dellcate
components
+ Heats to 700 deg. ¥
% Fine Tip for delicate and general purpose soldering
+ Only 8” long and weighs just 6 oza.
OUR PRICE £9-76 +8% (spare bits are available)

3 KILOWATTS PSYCHEDELIC
LIGET CONTROL UNIT

Three Channel Bass.
Middle, Treble. Each
channel has it Own
sensitivity control. Just
connect the input of this
unit to the loudspeaker
terminals of an amplifier,
and connect three 250V v
up to 1000W lamps to the output terminals of the unit,
and you produce a fascinating sound-light display. (Al

guaranteed). £18 . 50 plus 75p P. & P. + 8%

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargalh.

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 meed to
etch the circuits of hiz own design
Contents= Plastic etching dish.

Sample copper clad board.

Laminate Cutter.

1 1b Ferric Chloride.

Large Plastic Spoon.

FEtech Resist Pen.

Full Btehing Instructions.
Complete and Big Kit Vaiue at £8- 76p +8%

LOW XOIST LOW PRICE CASSETTES +8%

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

C60=381p cs0=42p C120=83p

10% Discount on ten or more Cassettes of one type

U.K. POSTAGE 50p
UNLESS OTHERWISE
STATED

VAT—AIl prices are excluding

CRESCENT RADIO LTD.r.w.

All mail to No.1 ST. MICHAELS TERRACE
WOOD GREEN, LONDON N22 4SJ.

Phone: 01-388 4474

1f 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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RETURN

BSR HI-FI AUTOCHANGER
STEREO AND MONO =

Pisya 12”7, 10” or 7" records
Auto or Manusl. A high
quality unit backed by BSRH
reliability with 12 months’
gusrantes. AC 200/250v.
Bixe 18% x 11iin.

Above motor board 3%in.
Below motoer board 24in.

‘With STEREO/MONO CARTRIDGE

£9 25 Poat 457,
PORTABLE PLAYER CABINET

Modern design. Size 187 x 15" x 7” rexine £4.95
covered. Large tront grille. Hinged Lid. Chroms

fittings. Mofor board cut for Garrard deck. Post 45p.
Few conly, in red and black.

SOLID MAHOGANY PLINTH

£7-50

Post 48D

With P.V.C. Cover. Out out tor most
B.8.R. or (arrard decks.
Size 12§ x 14} x 7¢in.

BSR JUNIOR ;
SINGLE PLAYER

Heavy duiy 4-spsed motor with
asparate pick-up arm fitted

LP/78 turnover mono i g
conjwutlhls cartridge. £4 95 Poat 45p

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with auto siop, siocreo/compat. carirlige. Bsas-
plste. Size 11lin x 8%in. Turntable. Size 7in diameter. A/C
mains, 220/250V motor has a separate winding 14 volt to
power a amall amplifier,

8 speeds plays all size £6 L4 Post
records. 45p

COMPLETE STEREO SYSTEM

Twe full size loudspeakers 133 x 10 x 3iin. Playsr
unit elips o londspeakers making it extremely compact.
Ovaull size only 18} x 10 x 8fin. 3 waits per
5 g channel, plays

all recoeds 33

E confrols 240y
AC mains

S ¢ e
Ty
Attractive Bargsin Price
Teak fnish

Woeight 13iba. '85p carrisge

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

f'"k‘i% /
Bingle pole two-way Surface monnting

with fxing screws. Will replace existing

wall switeh to give light for return homs,

garage, automatic anti-burgiar lights etc, Varisble knob
Turn on or off at full or intermediate settings.

Fully insulsted, Makers last list price £4-50. Brand new and

tolly guarsniood, 10 price £2°50 post 35,

CASSETTE RECORDER MOTOR ONLY. 8 Volt.
Will replace many types. Ideal fof models, £1-25,

BLANK ALUMINIUM CHASSIS. 18 sw.Z. 2fin sides
¢ x &in 55p: 8 x 6in 68p; 10 x Tin 75p; 12 x Sin £1;
14 x 9in £1-20; 16 x 6in £1-26; 12 x Sin 65p; 16 x 10in £1-40.

ALUMINIUM PANELS 18 s.w.¢. 6 x 4in 15p: 8 x 8in 25p;
T4 x 3in 25p: 10 x Tin 80p; 12 x 5in 80p: 12 x Sin 40p;
.16 X 6in 45p; 14 x 8in 50p; 12 x 12in 55p; 18 x 10in 75p.

ALUMINIUM BOXES. 18 SWG with id. 3 x 8 x 8in. = 75p.
4 x4 x lin—Bﬂnﬂx‘lxdm—illogxéxéin
= £1-30. 12 x 4 x 4jn. = £1-

ltinch DIAMETER WAVECHANGE SWITCHES 450. EA.
2. 2-wa¥, or 2 p. 6-way, of 3 . §-way,.
1 pl 2-way, or 4 p, 2-way, Oz 4 D, 3-way,

TOGGLE SWITCHES, sp, 20p; dp. 25p; dp. dt. 30p.

632
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R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

Ideal lor Mike, Tape P.U., Quitar, etc. {zn de used with

Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size

13”7 x 13" x 17, Response 25 c.D.8. to 25 Ke/s, 26 db gain.

E.M.L 134 x 8 in.
SPEAKER SALE!

WOD BIDTD £5'25

And crossover.

For use with valve or transistér equipment. £| 45 Pmt watt. State 3 or 8 or
GO SRR I ORI 15 obm. As iliustrated.  Post 35p
XEW TUBULAR ELECTROLYTIOS CAN TYPES With flared {weeter cone and ceramie
2/350V  20p | 250/25V p | 16+16+16/275va80  Dnrer, 1 att 8 olim. £3-45
47360V 20p | 500/26V 200 | 50 +50/300V  50p  Flux 10,000 gauss.
§/3b0v  22p | 100+100/275985D | g9 1 39/450Y  75p 15 watts model £5. Post 35p
oeo0y  obr AN aRTOvIED 1100450+ 50/350VE5D ==
3 =
Sesev  1ov SiliNieav 20b lsziaarazisso 7sp Bookshelf Cabinet £6.95
50/80V  10p ' 16 +16/450V 50p |BOOMFD/350V 85D  Fiuted wood front 18x10x7in. Teak Venser Posi 45p

100/25V  10p | 32-+32/380V 50D 14700/63V a5p

LOW VOLTAGE ELECTYROLYTICS.

22, 25, 50, 68, 150 £70, 500, 680, 1500, 2200, 8300, mid
lll § volt 18p. e

22, 25, €8, 100, 150. 200, £20, 889, 470, €80, 1009, 1500,
2200, mid u‘l 19 volt 10p #a.

200, 380 1000, 4700, mid all 4v. 1

1,8, 4,5 8 18, 25, 80, 50, 108, 200ml’ 18Y 10p.
Bﬂﬂm? I2V 15p ; 25V 20p; 50V 30p

1000mF 12V 20p ; 25V 85p; BOV 579 1 100V 70p.
2000mF 4V 25p ; 25V 42p; B0V E7p; £700/83V @8p.
£500mF 80V 62p; 5000mF 25V 47p ; 50V 85p.

5000m¥ 8V 25p ;
500V-0-001 to 0-05 4p; 0-1 10p; 6-25 12p; 0-47 25p.
CERAMIC 1pF to 0 01mF, 5p. Bilver Mica 2 o EODOBF §p.
PAPER 880V-0-1 7p; 0-6 18p; 1mF or 2mF 150V 18p.
MICRO §WITCH single pols changeover 20p

MICRO SWITCH aub min £6p.

TWIN GANG. “0-0" 208pF-+176pF, 21-10.

flow motion drive S85pF + 88%pF with 25DF - 25DF, 50p;
SOCDF standard {win Zang 786p. 120 PF iwin gang 50p.

v

ELAC 0 x 5in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT XOW
£3-45

GOODMANS é}in. KI-FI SPEAKER

§ ohm, 10 watt. Larze ceramic magnet |

Special Rubber cone surround. £ 4 6-0

Frequency response 80-15 000
eps. Ideal P.A. Columtns,
Hi-Fi Enclosure Systems, ote,
Suitable Tweeter £2-30,

B.S.R. SINGLE
PLAYER DECK

3 speeds, cusing device, counter-
balanced arm. Ideal disco deck.
Stereo cariviize fitted.

£17-50 post 75p.

GOODMANS
8in. WOOFER

@ ohm 15 wali. Deep cone.
Heary coramic magnet. Bass
tuonance 85 cpa. Frequency

AVAILABLE AT BARGAIN PRICE

10 WATT, § OHM. CERAMIC MAGNET.
NEON PANEL XlnmATOR! 250V A0/DC Amber, 30p
RESISTORS. t w., ¢ w 209, 2p; 8 w. Bp, 10 12 to 10M"
HIGH STABILITY. } w. 10 ohms to & mes., 10p.
Diito 5%, Preferred nluol 0 ohme to 10 meg,, 4D.
WIRE-WOUND RESISTORS. § watf, 10 wdll, 15 wali,

10 ohms {0 100K, 12p each; 2w 0'5 ohm to 8-3 ohms 15p.

TAPE OSCILLATOR COIL. Valve type, 8Bp.
FERRITE ROD 8" x §° 20p; 6 x i” '20p:3 x 1" 10p.

MAINS TRANSFORMERS A% o't

250-0-250V SOMA, 8-3.2A #2-05.

250-0-250 80 mA. 63v.380.83v. 1a, or3r. Ba. 2480
850-0-350 80 mA. 8-3v3-5u, 8-3v. 1a, Or Bv. Ha. 2580
800-0-300 v. 170 mA., 63 v. 4 5, C.T.; 8:3v. 23, 8700
MINIATORE 200 v. 20 mA., 83 v. 1 o 81 x2¢ x 2in, 88p
MIDGET 220 v. 46 mA., 63 v. 8 a. 2§ % 8} x 2in... £1-20
HEATER TRANS. 63 v. 3 amps. 2145 {§ amp. 98p
GENERAL PURPOSE LOW VOLTAGE. Tapped outpuis
st 2amp., 3,4,65,6,8,9,10,12,15,18, 24 and 30 v. £4-60
lamp, 8,8, 10.12 16 18 M,M,!O 38, 40, 48, 60 2460
0, 48, 60 #7-00
8 amp., 6. 8, 10, 80 86, 40, 48, 80 4870
5amp., S, 8,10, 12, 16, 18, 20, 0, 88, 40, 48, 80 211-25
5,8,10,18v, 1 A £2. G-ﬂ-ﬂv.500mA90p ﬂv 1 am; x 95p.
12 v, 300 mA 75p. 12 v. 500 mA 85p, 12 v, 750 mA #5p.
40 v, 2 amp. tapped 10 v, or 30 v. £2-50, 20V § amp. £2.
40V 8 a5, £2-50. 22V 4 o, £3

AUTG TRANSFORMERS, 118vto 230v or 830y o 110v.
150w, 45; 250w, £0; 400w, £7; 500w, £8.

CKARGER TRANB]‘OBHERB Input 200/230v.

for 8 or 12v., 1} amp. £1-50; 2 amp. #1-80: 4 amp. £8
BATTERY OEAEGER! l!nd’ built with lsads and olips
4 amp. 24;5 amp. 24

FULL WAVE BR!DGE ‘CHARGER RECTIFIERS :

8 or 12y, cutputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240v. Bscondary 0-240v. 3 empa. 720
watts. Insulated terminals. Varnish impregnsied. Fully
enclosed in steel case with fixing Teet.

Famous make, (Value £19)0UR PRICE £| 3.50 Care.
Buitable for outsids wss. 95p

R.C.S. 3 WAY CROSSOVER

Complete with 12 fi. twin lead flited with din speaker plug.
Resdy sssembled with leads for speakers, bass, mid and
tweeter, Uroasover Irequencies—H50 cps and £2_20
3,000 cps. For systems up to 25 watis,

YOLUME CONTROLS | 80 onm Coax 5»re.

5K. : BRITISH AERIALITE

N oo e 08 of | AERAXIAL-AIR SPACED

STEREO L/ 55p. D.P. 75p. | 40 vd. £2; 00 rd. £3.

Edgo 6K. 8.. Traasistor 255 | FRINGE LOW LOSS | (), oer
1deal 625 and colonr. yd

Wirewound controls 1iin. diam. 3 watts, 10 ohms to 100K
British made with long apindles tin. dia 85p ea,

DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P.
swilch, Inner apindle 3iin; outer spindle 21in. 75p.

cpa

£0-8,000
Taeal bass unit for £65.,75

Hi-Fi systema

LOUDSPEAKERS P.M. 3 OHMS. 7 x &in. £1-25; 8{in. 21-60;
8 x 5in. 21-80; 8in. £1-75; 10 x Gin, £1-80; 10in. £2-00.
BPECIAL OFFEB LOUDSPEAKERS! All Brand Xew.
8 ohm, 2}in; 2}in; 84in; Bin, 8 chm. 2}in; 2%in; Sin x 80
§in. 18 ohm. 8iin; &in; 8x4in; 8in x 8in; 7x~iin 8x5in.
26 ohm, 2tin; 8in: Sin; & x 8in; Kin. 2§ obm; &in; Sin.
80 ohm, 2iin: 24in. 120 ohm, Sin, il .25 EACH.

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watl
with 1in long thresded bush for wood panel mounting 76,

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 8in.
diameter 4W £2-30, 10in. dismeter SW 22:88; Post 386p.
12in. diameter, 6W, 28-50; 8 or 8 or 15 ohm models,

SPEAKER GDVERING MATERIALS. 8amples Larae 5.A.N.
Horn Twesters £-18Kefs. 16W 8 ohm or 18 ohm £2-80.
De Luze Horn Twoeeters 2.18 Kcfs, 10W, B ohm 44-00.
.p.5.CROSS OVERS 8, 8 or 15 ohm £1-60.
8-WAY CROSSOVER B850 cpa and 8000 cps (25 watt) $2-20.

GOODMANS CONE TWEETER

18,000 cps. 25 wsits. 8 ohm. Price £ . 60.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over £50 hra. continuous on S8P3 batiery.
fuily adinstable swing and apeed. Idesl dlaplays teaching
electro magnetism or for metronoms ; strobe ste. 95D, Post 20]

WEYRAD COILS
P50/1AC-80D, |RA2W B5p. ‘Twin Gang  £1-20,

P50/8C0-40p. OPT1  85p. | Printed Circuit 88p.
P50/3CC-407p. LFDT4. 88p.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
QUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER 800 ohms, 7p y6.
JACK SOCKET Std. open-circuit 15p, closed circuit 289
Chrome Lead Socket 46p. Phano Plugs 103, Phono Socket 8‘
JACK PLUGS §td. Chrome 20p; 3:5mm Chromse 156p. D
80CKETS Chassis S-pin 10p; 5-pin 10p, DIXK SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 8-pin 18p; 8-pin 28p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

R.C.S. 100 WATT VALVE
AMPLIFIER CI{ASSIS

Bass, Master
plus £1-50 carz.

Treble,

Prolessional model. Four inputs.
Volume Controls. Ideal disco
P.A. or groups.

CASH PRICES INCLUDE VAT MINIMUM POST AND PACKING 300

CALLERS WELCOME

RADIO COMPONENT

Illustrated Radio Books & Component Lists 10p.

www americanradiohistorv com
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R.C.S. 10 WATT
AMPLIFIER KIT

This kit is suitable for record players. tape play back.
guitars, electronic instruments or smail P.A. systems.
Twe versions are available. A mono kit or a stereo kit.
The mono kit nses 13 semiconductors. The stereo kil uses
82 gemiconductors with printed front panel and volume.
bass and treble controls. Spec. — 10 Watis oulput into
8 ohm, 7 watts into 15 ohms, Response 20 CPS to 30 X/CS.
input 100 M.V, high imp. Size 9}in. - 3ia. - 2in.
£12-50 £20 =
Mono kit Stereo kit 45p.

8in. or 10 x 6in.
Hi-FI SPEAKER

Dual cone Dlasticised roll sur-
round, Large ceramic magnet.
50-16,000 cps. Basy reonance
55 cpe. 8 ohm impedance.

8in. 10 watts 4.35

TEAK VENEER H1-Fl SPEAKER CABINETS
Fluted Wood Fronts =

MODEL “A”. 20 x 13  1in. £
Tor Lepenker, £12:50755

MODEL <B”. 16 < 10 x Tin.

For i3 % Sin. Post
ll:r. !De:ketl.n o £6'95 405;

... ELAC

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

BAKER RECOMMENDED 12 inch Enclosure 4 cubic It
HI-FI CABINET £21-50, Carr. £2 each, Few only.
Size 30 x 20 » 12in. Teak Finished Fiuted Front.

TEAKWOOD LOUDSPEAKER FRONT GRILLS
Modernise your cabinets with the Grooved look. Sizes—
1237 x 1037--75p. 1037 > 737 -45p.

BARGAIN 4 CHANNEL
TRANSIBTOR MONO
MIXER. Add mnusical
highlizhts and sound effecis
to recordings. Will mix
Microphone. records. tape
and fnner with separate
:ontroh into #ingls output.
volt battery
operated. £5-20
STEREO VERSION OF ABOVE £6-85.

R.C.S. STEREO FM TUNER
BRITISH MADE ‘

Thiz completely cased mains powered Hi-Fi
Toner with brusked alumininm facia is British

£30

made using the latest circuitry. Bargain Post 45p.

BARGAIN 8 WATT AMPLIFIER. 4 Transistor
Push-Pu)l Ready built with volume, tretlo and  £4.50
basa controls, 18 volt battery operated.

waren HEATING ELEMENTS

OFFERING 1001 GSES for every type of heatingy and
drying applications in the home, EaraZe, gresnhouss,
factory (available in manufacturing guantities). Approx.
size 101 = 8% > hin. Operaling voltage 200/250V. a.c.
950 watis approx, Printed circuit element enclosed in
aghestos fitied with ting wires. Completely fiexible
providiug safe Black heat. British-made for use in photo-
copiers and print drying equipment.

Idesl for home handymen snd experimeni¢rs. Suitable
tor Heating Pads. Food Warmers, Convector Healers, etc.
Must be clamped between two sheets ol metal or asbestos,
ete., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anti-irost device for the garage
—preventing frozen radiators or acting as oil sump heater.
Use in the gteenhouse fot seed raising and plant protection.
Invaluable aid lor bird houses, incubators, ete.. efc. Can
be used in series for lower heat. Or in peralle! tor higher
heat applications.

ONLY . 40p EACH (FOUR FOR £1-50)
ALL POST PAIDDiscounts for quantity.

BAKERMAJOR i2"£11-50

vl Post 50p
- . 30-14,500 c/s. 12in. double

. < cone, wooler end tweeter cone
together with s BAEKER
ceramic magnet ASEAmbly
baving & flax density of
14,000 genss and & total finx
o! 145,000 Maxwells. Bass
resonance 40 c/s Rated 25
waits, NOTE: 3 or 8 or
15 ohms must be stated.

Modale kit, 30-17,000 c/a
with twester, crossover. baffle
and instructions. £| 4.50

< T
- Ploass stats 3 or 8 or 15 ohms. FPost §0p

“BIG SOUND”
BAKER SPEAKERS

Robustly constructed to stand up {o
long periods of electronic power.
Ax used by leading groups and discos
Uselul response 30-13,000 c¢ps.
Bass Resonance 55 cpr.

GROUP «25” £8'9 5

‘3)

12in. 30 watt
3. 8 or 15 ohms.

Post 40p
o % £10-50
(3
o £19-50
g 08 14
e £14°50
Post 80p ‘

Group + PA Oabinets in stock
Send for Leafiet.

BAKER HI-Fl SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT :

12in. 20 watts

An inexpensive unit for the
beginner in hizh Adelity and
for genersl purposes. May be
used to improve any Radio.
Amplifier, Hi-Fi or Television
receiver. .
Bass Resonanc 45¢cpa
Flux Density 12,000c2usm
Usetul response 45-13.000cps
3 or 8 or 15 ohm models.
Post

£10-50
DE-LUXE Mk II

12in |5 watts

Eapecially designed to provide
tull ranga reproduction at an
economical cost. Suiiable lor
use with any high fidelity
system. Built-in concentrie
tweeter cone.

Bass Resonance 30cDy
Flux Density 14,000za088
Usefnl response 25-18,000cps
8 or 15 ohms models.

£13-5

SUPERB
I2in. 25 watts

A high quality loudspeaksr,

Post
40y

its remarkable low cone
resonance ensures clear
reproduct: of the deepest

BAKER 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised.
Ideal for Groups, Disco and P.A.
4 inputs spesch and music. & way
mixing. Onotput 8/15 ohm. u.c. Mains.
Separate treble and bass controls.
Guaranteed. Details SAE.

De Luxe Model in wood case £75.

£65

NEW MODEL—MAJOR 50 WATT £49-95

ALL PURPOSE AMPLIFIER Carr. £1.
4 inputs 2-way mixing. 2 outpuis separate {reble
and bags controls. Ides] disco Of p.e. amP.

R.G.S. SOUND TO LIGHT KIT

1000 waits per channel. .
Full instuctions supplied. Kit prics £12°50

THE “INSTANI" BULK TAPE
ERASER & HEAD DEMAGNETISER.
Buitable for casseites, and ail sizes ol
taps reels. A.C. mains 200/250V.

Leaflat 5.AE. £4_35 Post

30p

QUALITY LOUDSPEAKER ENCLOSURE

Teak veneered iin thick wood cabinet. Size
1B4in » 18jin x B8%in. Weight 281bs. This
cabinet features a wide mesh Silver Grill
covering 8 separats compartment lor mount-
ing Tweetsrs or Mid-Ranze Horn. The tully
sealed bass compartment is cut out for
8iinch Wooler. £8-50 Carr. 85D,

Rosewood Version £9-50 Carr. 85p.

Baffle could be cut to take larger apeaker.

SPECIAL OFFERS

100 Okm 20 watt Rheostat 24in diam. Ceramic Former.
Serew Terminals tin. diam. spindle. 95p. Post 25p.
AC mains relay 3 pole change over 75p.

Carr.
£1-00

E.M.l. GRAM MOTOR
120v. or 240v. A.C. 2,400 rpm. 2-pole

£1.25

70mA. Size 2; % 2i x 2}in. Post 30p.
E.M.l. TAPE MOTOR

4 pole, 240 v. 135 mA. Size 33 x 23 x 2iin. £2 00
1200 rpm. Spindle 3 in diameter. )
1120v version £1. Post 30p

bass. Fitted with a special
copper drive and conceniric
tweeter cone resulting in lull
range  reproduction  with
remarkable efficiency in the
upper register.

Bass Resonance 25cps
Flux Density 18,5002an1s
Uselul responas 20-17,000¢ps
8 or 15 ohms models.

£17-00
AUDITORIUM

12in. 35 watts

A tull range reproducer for
high power, Electric Guitars,
public address, mulfi-speaker

Post
80p

systems,  electric  Organs.
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 35¢rn
Flux Density 15.000¢auss
Usetul response 25-16,000cps
8 or 15 ohms models.

£15-50
AUDITORIUM

15in. 45 watts

A high watiage loudspeaker
0! exceptional quality with »
level respomse {0 above
8,000 cps. Ideal for Publie
Address, Discotheques, Elec-
tronic instruments and the
home HI.FI,
Bass Resonance
Flux Dersity 15,000g2098
Uaeful response 20-14,000cos
8 or 15 ohms models.

£19-50

Post
80p

35con

Post
80p

Hi-Fi Enc} s M taini
over data and cu

plans, desizns, ctou-l

anual
bic tables. 60p. Fost BP.

CUSTOMERS FREE CAR PARK

(Exports Remit cash and extra postage.)

Practical Wireless, December 1975
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Buses 50, 68, 159. Rail Selhurst
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CROYDON
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BENTLEY ACOUSTIC
CORPORATION LTD.

72 GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX
Al prices inciusive of V.A.T. at 25%

0B2 45 6BA6  -41|6K8G .53
0Z4 -56|6BC8  -80(6L1 2-34
1A3 -65 | 6BE6  -41{6L6GC -68
1A5GT -58|6BH6  -75|6L7 -59
1A7GT -80|4BJ6 64| 6L18 84

1B3GT -59|6BK7A -85 6L1l9 200
1H5GT -80{6BQ7A ‘84|6LD20 -88
1L4 256 |6BR7  1-20 6N7GT 70
INGGT -76 :6BR8 1-235(6Q7G -50
1IR3 ‘50 6BST 1-6416Q7GT -60
184 3% 6BWE 1-00)6Q7(M) -64
104 20|6BWT  -85{6R7G 70
ius ‘88 | 6BZ6 -7 68A7 -
2D21 -80|6C4 -47(68C7GT -50
2GX5  -78|6CH0 -58 1 68G7 -52
701 6C6 -47

-55
34 80| 6CO 20016837 -84
3D6 -47/6CD6G 1-80( 6SE7GT -52
3Q4 -85[6CGBA 88| 64Q7GT -50
3Q5GT -70{6CLS -76/6V6G 30
384 -4716CL8A -94/6VEGT -53
av4 82/ 6CM7  -88|6X4 47
4CBé 7§ 6CU3 ‘88 |6X5GT -50
6CGB 75 6CW4 117786 88
5R4GY -84 6D3 78 17TB7 82

5V4G  -50°6DT6A  -88[7v4 -80

BAMBA 7016132 -zD 12AD6 90

12K5 117:35D5  -90{DX40 82 | ECL86

K7GT -50|35L6GT 88 DK92 115 | EF22
12K8  -85/35w4 -60]DKo6 70 | EF40
12Q7GT -50135Z8  -§8|DLo6  -64 | EF4l

128C7  -50/35Z4GT -82/DMv70  -g¢ | BF42
128G7 -55:35Z5GT 90 DM71 1-78

198H7 50|42 1-00|DY87/6 -41 | EF80
124F7  -60(43 1-08{DYs02 -47 | EF83
198Q7 -76;56B5 1-00 BSOCC 257 | EF8
198R7 -75(5005 70 ESOF 9-20 | EFS6
14H7 -84 |50CD6G

ES8CC 1.20 | EF89
E92cC 70 | EFOL

110

148

55 19AQ5 -65|50EHS5 -88|E180F 1-17 | EF92
19G6  7-00|50L6GT 1-00| E1s2CC 3.0 | EF97
20DI  -B0{85A2 -75|E1148 .63 | EFS8
‘88|85A3 76 |EAs50  -40 | EF1s3

90AG 293 'EA76 1-40 | EF184
94(90C1  -88 'EABCS0 -15 | EF804
20P4  1-17/90CG 981 EACOL -65; EHOO

©
o

1-56/15082 1-60 EAF42 .88 | EL32

25A8G -70|2158G -89 EAFS0l -go | EL34
a5L6G 70 [807 1-17|EB34 -35 | EL35

1-20 EB91  -23 | EL37

25Z4G  -50(5763 176 EBC4l -gg | EL4L

756057  1-00/ EBC81L -45 | EL81

2526+ -80!6060 1-00| EBFS0 -40 | EL83
28D7  2:00/6067 1-00, EBF83 -50 i BL34

5U4G 50 6DE7  -8gl7H7 -88

SYSGT -55.6EW6 -88|7Z4 ‘80(3045 767193 -82 | EBF89 -4¢ | BL86

523 -88|6E5  1-17;9D7 70!180C15  -80/9002 -53 EBL21 2-340 EL360 1-80 PC97  -42| PYS00 -45 | U251 .94 | ACY17 -83| BFYs0 -29 | OCl68 -29
524G 55 |6F1 ‘801002  78(30C17 -85{0006  -50  EC86  -go | BL506 1.20 PC900 30 | PYB801 -45 |Usol 85| ACY1s -28| BFYsl -25 | 0GL72  -46
SZ4GT -55316F6C  -60|10DET -88|30018 -85|ACPEN117|mcss .99 | EMSO 53 [PCC84 -40 | PZ30 -50 | U403 80§ ACY1y -25| BFY52 -28 | OC200 -50
6/30L2 -80|6F13  -90/10F1  -§3/30F5  -75/AC2/PEN]/ {ECo2 -55) EMS1 -76 |[PCC85 B0 | QQV03/10 |U404 75| ACY20 23| BY100 23 | 00201 59
6ASG  1-4616F14 -85 10F9  -96|30FL1 110] DD 1-00{ECC33 200  EM83 .64 [PCCS8 g 210 {US01 g0 | ACY21 -25iBY114 -23 | Oc2o2 -55
6AC7  -80]6Fl5  -76/10F18  -80 30FLZ2 116{AC6PEN -80) ECC35 2-00 | EM84 47 [PCC89 .50 | Q875/20 U4020 75| ACY22 20| BY126 20 | OC203 -89
6AG5  -35|6F18  -84/10LDI1 -82{30FL12 1-05( AC/THL Eccdn 1-5p | EM85 1.20 [PCCL89 -0 1.00 | vP23s 85! ACY28 -23| BY127 -28 | 0C204 -89
6AH6  -80|6F23 8010913 -88|30FL13 -84 1-00) ECOs1 -ag | EM87 110 [PCF30 -47 | QS95/10 vP41 -gg|ADl140 47! BYZI0 -33 | OC205 55
6AJb 76 (6F24  1-0010P14 2:34{30FL14 -82/AL60 1-17|Eccsz -39 | EMMS03 PCF82 -50 1- VR105 590! AD149 -84! BYZ1l -88 1 OC206 117
GAKo 47|6F28 117i12A6  75(30L15 g2 ATP4 -30 BOCS3 -39 2:50 POFs4 _g° Q81605 | VUILL 80\ yarorm TRANAISTOR SETS:—

AZi ‘50| ECC84  -40 | E¥51
105|AZ41 50

HECH42
ECHE1
ECHS3

Telephene 6743 | ECL84

30”12  -80|BL63 84

30P4ME AZz31 .60, ECCS; -4y | BYSL
iECGSS -55 | BY84

-80 |[EY86/7 -40\ PCF802 50 | TH233 1-00 | w107 76 AD161 -59 | BYZ12 -38
-40 |Byss *60 | PCF806 -80 | TP2620 1.00 | w720 117 | ADI162 -59 { BYZ13 -33
H52 (BY9l -850 | PCH200 TUABCS0 -47 | X66 148 | AF114 -33 | FSY11A -29
-50 |EZ40 -B5 100 | UAF42 -75 | X101 2-84) AFL15 -20 | FSY41A -29
50 |EZ41 55 | PCL82 45} UBC41 -60 (2759 585] AF117 -25 | OA9 -18
-45 |EZ80 35 { PCL83 -50{ UBC81 -0 AF121 -39+ OAl0 -55
-82 {BZ81 -85 { PCL84 50 | UBF80 -A7 | Tramsistors | AF124 -83 | 0A47 -13
70 |GY501 83 | PCL86 65 | UBF89 -47 | & Diodes AF125 22 | OAT0 -20
70 |GZ32 58 | PCL805 70| UBL21 284 { IN4744 -1§| AF126 -23 | 0A73 20
4716233 148 | PEN45 100 [ UCO2 -0 | 2N404 23| ATIS0 42 | 0ATS 19
1-00 iGZ34 ‘80 PEN45D1DO UCC84 -90|2N966 -88) AF186 -71 | OASl -12

88 (G237 120 0| UCC85 -58 | 2N1756 -84 BA115 -18 | OAS5 12
-88 [HABCSO PEN46 -60 | UCF80 -90|2N2147 1-10( BA116 28 | 0As0 16
90 ‘80 | PEN433DD | UCH21 2-34 | 2N2287 -20| BA129 16 [ 0A91 12
176 [HL23DD 2:00 | UCH42 -88|2N2369 -18|BA130 13 | OA6s 12
‘80 80 | PENDD UCHS1 -47 |2N3053 -4%{ BA153 20 | 0A200 -12
1-45 [HL4I DD 4020 1-00 | UCL82 -45|2N3121 §-22| BC107 18 | OA202 -13
4 00 | PFY200 -82 | UCLS3 -84 2N3703 25| BCl08 18 | 0C44 13

0 1-
+50 {HL42DD PL33 -850 | UF41 -g2|2N3/09 -28/BC109 16 ) 0C45 14
1-00 | PL36  -70 | UF42 -8%|AAll® 20| BCl18 .83 : 0C46 20
-50 |[HN309 176 PL81  -53 |UFS0 -41]AAl20 -20|BCl15 -20 | 0C70 18
60 HVR2 1-00| PL81A -60{UFS5 52 |AAl29 -20/BCl116 -338 | o071 14
-94 {HVR2A PLs2 43 {UFSS 47| AAZI3 -23(BCI1S -20 i OoC72 14
117/ PL83 50| UL41 75| ACI07 -20] BCYI0 -59 | OC74 -9
-40 |KT41 117 | PL84 -50|UL84 -49(AC113 -83[BCY12 64 | OC75  -14
40 IKT66  2-93 : PL504/500 | UMS0 -60| AC126 -16)BCY33 -28 | OC76 20
1-76 [KTS1 210 88 UY4L 50| AC127 -22: BCYS4 29 | OC77 -85
-44 |[KTW611-76 | PL505 1-65 UYS8s -50 | AC128 -26| BCY38 20 | ocys 20
*60 (KTW621-76 | PL508 110 | U160 117 | AC132 -26|BCY39 -88 | OC78D -20
1-00 ﬁgﬁil'” PLS0Y9 1.65 | U12/14 117 | AC154 -33 BF158 ~ 23 | Ocs:  -14

8-00 PY33/2 -50 U19 400 AC156 26/ BF159 -83 | 0CslD -14
300 1-00 | PY8l -30| Ua5 70 | AC157 -33| BF163 26 | oCcs2 14
‘60 P61 60 | PY82 .40 | U26 85 | ACL65 -38| BF173 49 ( OC82D -l4

‘70 PABCS0 45 PYS3  -45(U33 175 | ACléé -33) BF180 -39 | OC83 28
-70 [PC86 ‘70 | PY88 47 U35 175 { AC168 49 BF181 52 | OC84 -31
-38 |PC88 70 | PYS00A U8l g0 | AC176 71| BF185 -52 { 0C123 -29
-80 (PC95 70 111 | U191 50| AC177 -36| BF194 -20 | OC139 29

50 [PCFs6 50 1-90 | VU120 117 :

59 |ECE001 00 [ Qvosizg i Vimes i p o B AT A e, O

95 [PCRa0T 68| R1o 9 |vuiss $p| 0G4 & 2 0CHs, -55p. 1-0CEID. &
2—0CB2 ‘62, et of 3.~ 0CS3 84D

2 80
8AQ5 53 '6GHSA -88|124T¢ -47
7

8.
“78|12A06  -53|30P19/ CL33 1-85|ECC189 -§0
1.

BAKE6 70 |sp28 “78112AC6 -90!30L17 R {3

88|12Av6 59| s0p: -g8|GYIC
GATS B53]GHOGT .20|12BA6 33 |300cd logicvsy
8ATE 'QOIGJEGT 53 .12BE6é -59
BAVE 58,636 58 |2BHT 88
GAWSEA -80|6J7G -85 12BY7 8
6AX4 -gBleyUSA 35 12E1 g81
683G -85(6K7G 38 1207GT 70|50

85
00| ECC807 1-41 | VALVES ALSO REQUIRED FOR CASH. LOOSE DR BOXED, BUT MUST BE NEW. OFFERE
T L0 T Zg ECFSO gg MADE BY RETURN. PLEASE NOTE: NO EXPORT ORDERS ACCEPTED BELOW £5.00
OPLLI3 1 o ECF382 - All goods are unused and subject to the gtandard 90 day guarantee. Cash or chegue with order onlys
SDPLL} 120, DAF96 -0 ECF36 .88 Despa.tch. charges:—Orders below £10 in value, add 25p for post and packing. Orders over £10 post
5130PL15 90/ DC90  -70| ECF804 283 | and packing free of chatge. S8ame day despatch. Any parcel insured against damage in transit for
35A3 ‘78| DF91  -30| ECH21 £-34 | only 5p per parcel exira. Terms of business free on request. Many others in stock too numerouns
85| DF96  -65!ECH35 180 to mention. Please enclose S.A.E. for reply to any correspondence.

% ELECTRONIC
PIANO KIT

% SYNTHESISER
KIT

% ELECTRONIC
ORGAN KITS

There are five superb Electronic
Organ kits specially designed
for the D-I-Y enthusiast. With
the extreme flexibility allowed
in design, you can build an
organ to your requirements,
which will compare with an
organ commercially built cost-
ing doubie the price,

% Portable organ with 4 octave keyboard, £145-29. % Console organ
with 5 octave keyboard, £250-93. ¥¢ Console organ with 2 x 4 octave
keyboards and 13 note pedal board, £470-65. % Console organ with
2 x 5 octave keyboards and 32 note pedal board, £680. % Console organ
with 3 x 5 octave keyboards and 32 note pedal board, £960. % W/W
Sound Synthesiser Part Kit, £149. % W/W Touch Sensitive Electronic
Piano, £110.

Ali components can be purchased separately, i.e., semiconductor
devices, M.Q.8. master oscillators, coils, keyboards, pedal boards, stop
tabs, draw bars, key-contacts, etc. Lesley type speaker units from £59.

Send 60p for catalogue which includes 5 x 10p vouchers or send your
own parts list, enclosing S.A.E. for quotation.

ELVINS ELECTRONIG MUSIGAL INSTRUMENTS

{2 Brett Rd., Hackney, London E8 {)P. Tel. 01-986-8455, 8 Putney Bridge
Rd.. London SWI8 |HU. Tel. 01.870-4949,  40a/42a, Daiston Lane, Dalston
lunction, London E8, Tel 01.-249-5624,
Business hours: Open 9 a.m.—-6 p.m, Monday to Saturday. Closed all Thursday.
Open Sunday morning by appointment.
Vacancy for shop assistant with electronic knowledge.

S o S

42 x 42mm METERS ImA,
I0mA, 100mA, 500mA, £1-76,
i Hp P. & P.

60 x 45mm METERS S50uA,

100uA, 500uA and ImA VU
METER £2-92, i13p P. & P.

3044, | EDGEWISE METERS, 90mm x
34mm, ImA £3-40, 13p P. & P.

- i “
PR Y e
3 \\\x\\‘

“#,
Ymﬂﬂm'(l(‘

ORI

44in > 3t(in METER.
50uA or 100uA, £3-85.P. & P, 16p.

TAPE - MULTI-
RECORDER - METER
M‘:::: 'Model T1-2
5'00 . 8 20,000 ohm/
o :P' ' P volt, £6-90,
ohl L P.&P, 24p.
CARDIO!D
DYNAMIC
MICROPHONE

Model UD-130. Fre-
' quency response 50—
15,000¢/s. Impedance
Dual 50K and 600 ohms,
£7-40. P. & P, 26p.

IWATTSTEREO AMPLIFIER
14W PER CHANNEL
£4-30. P. & P. 13p.

All above prices include V.A.T. LARGE S.A.E. for List No. 12.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate ° Bolton * Lancs. BL2 IBA
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RADIO EXCHANGE LTD.

Completely Solderless Electronic
- Construction Kit. Build these projects without soldering iron
E— or solder

% ¢ Transistor Earpiece Radio. o 5 Traﬁxgistor Push Pull * Batteryless Crystal Radio
. Amplifier. % One Transistor Radio.
Y S8ignal Tracer. % 7 Transistor Load n *3T - £l
3 Hignal Injector. Radio MW/LW. Radio,
§ Transistor Short Wat« " i
% Transistor Tester NPN-PNP, L Radio. % %;l;r;!'msbﬂr Hegenaraty
% 4 Transistor Push Pul} % Electronic Metronome. * Audible Continuity Tester.
Amplifier, % Electronic Noise Generator. ¥ Sensitive. Pre-Amplifler.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 33" Loud-
speaker @ Earpiece @ Mica Baseboard @ 3 12-way connectors @ 2 Volume controls
@ 2 Slider Switches @ 1 Tuning Condenser @ 3 Knobs @ Ready Wound MW /LW/
SW Coils @ Ferrite Rod @ 63 vards of wire @ 1 Yard of sleeving etc. @ Parts
Price List and Plans 55p frec with parts,

'VHF AIR
CONVERTER KIT

Build this Converter Kit and
Receive the Aircraft Band by
placing it by the side of & radio
tuned to Medium Wave or the
Long Wave Band and operating
as shown in the instructione
supplied free with all parts.
Uses a Retractable Chrome
plated Telescopic Aerlal, Gaio
Control, V. H. F. Tuning
Capacitor, Transistor, etc.

ECK1

3 Transistor Xasy Stage
Farplece Receiver Kit. Full
‘Wave C ge. Ce

with Ready Wound Ferrite Roul
Aerial, High Efficlency Air Spaced
Tuning Capacitor. Sensitive Crystal Ear-
piece and Gain Control. Operates from a
9 Volt P.P. 7 Battery (not supplied with kit).
This Flectronic Construction Kit is a good
starter for those interested in kit building and
soldering. Parts Price List and Plans free with kit.

Complete kit of Parts £4 . 50 P.P. and ins. 43

ECK 2 st contames  avuns-

Band V.H.F. Receiver Kit.

8 Transistors and 3 Dlodes. Push/Pull
Output. 3” Loudspeaker, Gam Control,
Buperb 9 section awivel ratchet and
retractable chrome plated telescopic aerial,
V.H.F. Tuning Capacitor, Resistors,
Capacitors, Translstors, etc. Will receive
bject to local reception Conditi V.
Sound, Public Service Band, Aircratt,
V.H.F. Local Btations, ste, Operates from a
# Volt P.P.7 Battery (not supplied with kit)

Parts Price List and Plans supplied free with Kit. Complete kit of parts £7-95 P.P. and lus B3p.

EC K 3 5T i Medi ‘Wave Recel Kit, Class *A" Output with 33" Loudspeaker, Bimple to
operate with full Medium Wave Coverage. Ready Wound 8” Ferrite Rod Aerin). No external Aerial reguired.
7 stages, 5 Transistors and 2 Diodes, Tuning o

Capacitor, Gain Control, ete. Operates from
a 4} Volt Batiery (not supplied) Parts Price
List and Plans frce with kit, Complete

wit of parts. 55 +40 p.p. and 1ns. s5p.

7 Tranaistors, 6 tuneable wavebands, MW, LW, Trawler Band, 3 Short Wuve Bauus, Heceiver Kit. With
5”7 x 8” Loudspeaker. Push/Pull output stage, (aiz Contral, and Rotary Switeh
6 section chrome plated telescopie acrial, 8” Sensitive
Ready Wound Ferrite Rod Aerial, Tuning Capacitor
Resistors, Capacitors, ctc. Operates from a 9 Volt
P.P.7 Battery (not supplied with kit). Parts Price
List and Plaps supplied free with kit. Complete
kit of parts. £7-25 P.P. and Ins. 35p.

All Parts including Case and Plans. £4 '3 {;,5;,’;’

ROAMER TEN MARK 2

With VHF including aircraft

Now with free earpiece and switched socket. 10 Tran-
sigtors, Latest 4 2 watt Perrite Magnet Loudspeaker
9 Tuneable Wavebands, MW1, MW2, LW, 8W1, 8W2,
SW3, Trawler Band, VHF and Local 8tations also Aircraft
Band. Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 mection Telescopic Aerial, can be angled and
rotated for peak short wave and VHF ligtening. Push
Pull output using
600mW Transistoss. Car
Acrial and Tape Record
Sockets. 10 Transistors
plus 3 Diodes, Ganged
Tuning Condenser with
VHF section. Separate
voil for Aircraft Band.
Volume onjoff. Wave
Change and tone Con-
trols. Attractive Case in
black with silver blocking
Bize 9" x 77 x 4"
agy to follow instruc-
tions and diagrams.
Parts price list and
plans 50p free with parts,

Total building costs £11 -87 P.P. and Ins. 65p.

7 Transistors and 4 Diodes.

EDU-KIT JUNIOR

Completely Bolderless Electronic Construction Kit. Build these
projects without Boldering Iron or Solder,
ystal Radio Medi Wave Co ¢ No Battery
necessary,

1
1
#0ne Transistor Radio. =
|
1
]

TO RADIO EXCHANGE LTD,, 61A HIGH '
STREET, BEDFORD MK40 ISA. Tel: 0234 52367,
REG NO. 788372

e Callers side entrance "Lavells” Shop.

i
o Open 10-], 2,30-4,30. Mon-Fri. 9-12 Sat. =
i
1
|

*2 Transistor- Regenerative Radio.

*3 Transistor Earplece Radio Med ‘Wave Coverag:

*4 Transistor Medium Wave Loudspeaker Radio.
*glectronic Nojse (Generator,

*Electronic Metronome.

r *5 T i Push

All parta including Loudspeaker, Earpicce, MW Ferrite Rod

£7 50 bp o rves Aerial, C: i R Transist etc., plus Parts Price List
e o 2 and Pians free with kit. Complete kit of parts

1 | £. cerens fOP Ll

Address

__-___--_-_:\.N_l}_l
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Marshall's

A. Marshall {Londen) Ltd Dept: PW

42 Cricklewood Broadway London NW2 3ET Tel: £1-4520161/2

Telex: 21492

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

& 1 Straits Parade Fishponds Bristol BSTG 2LX

Tei: 0272654201/2

& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel: 642 2985
Catalogue price 25p Trade and export enquiries weicome

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

| MADE IT MYSELF"

TOP 200 IC’s TTL, CcCMOS & Linears SNT74151 85p
CAJ020A £1-80/CD4050  66p|NESS5Y  TOpiSN7442  65p[SN74153  85p 3 ' N
CAJ2IA  79pICD3IN0 BIINESS £1-30SN7446  95pISNTAIS4 €130 Imagine the thrill you'll feel ! Imagine how impressed -

. : N74157
EARE MOREN DN e e A | W mads youreslyE C TOTTE o 4

- . N .
CA30S2 £1-62|CD4BIE £1-873L610C £1-T0|SN7431  l6BlsN74I62 £1.10 modern radio you made yourself.
CAJOB9E £1-96/CD4520 £1-97|SL61IC £1-TO|SN7453  16p|SN74163 £1-10 ‘
CA3090Q £4-23( M30iA _ 48p[SL6I2C £]-70/3N7454 I6psN74i&4 £2.01 =
CD4000 ~ 36p|LM308  £2-50(5K620C £2-60]SN7460 16p|SN74165 £2-01 '
€D4001  36p|LOOSTL £1-50(5L621C £2-60lSN7470 33p|sN74167 £4-10 ow earn e s cr '
CD4002  36p|LM380  £1-105L623C £4-59|SN7472 26plSN74174 £1-25
CD4006 £1-5B/LM381  £2-20[5L640C £3-10|5N7473 J6p|SN74I75  90p
CD4007 _ 36p|LM702C  75p|SN7400  16p|SN7474 36p|SN74176 £1-44
CD4008 £1-63/LM709  33p/SN7401 I6p|SN7475 56p|SN74180 £1-40 a“ e ec ronlcs u' "l our
CD4009 £I-18| TOS9  38p|SN7401 AN3ISR|SN7476  35p|SN74181 £1-95
CD4010 £1-18) 8DIL  45p|SN7402 16p|SN7480  S50p|SN74190 £2-30
CD40I1  36p| I4DIL  38p[SN7408  16p|SN748] £1-25SN74191. £1-30 '
CD4012  36p[LM7I0_  47p|SN7404  I19p|3N7482 ~ 75plaN74192 £ 18 own mo em raHSIS or ra |o
CD40I3  66p[LM723C  90p[SN7405 19p|SN748) 9SpisN74193 £1-15
CDA0ls £1.73| 7095  fonleN7ies ATbiSNTIEs \Wpisnraise g0 1

. p pISN N74197 £1-58
Comic ses) soil fomsins HRduiise “ENiE G5 WIECRl [ ESICER dRRE L A SEoner

. P3SN N 1
CD40I8 £2.55LM747  £1-05[SN740 16p|SN7431  BBp|SN7E003NED 92 than you would dream p035|ble.
CD020 €1 91 IDIC  S0BIIN74ls 28DISNI4e  43bISN7EOIINEl-93

R
CD4021 £1-72, 14DiL  73p(SN7413  35p|SN7404 B2m|SN7E03INED 92 What a wonderful way to learn—and pave the way to a new,
gg:gg £I3666 mgggg ﬂﬂ‘!ﬁ gm;ﬁg ;;p 2“7493 7§p ;ﬁﬁggg ﬂ ;g better-paid career! No dreary ploughing through page after
P " )
CDi024 E123ILM7813 £3.50SN74a0  1oDIeNTAT £l e TARINA 2 B0 I(J:age of dull facts %ndbﬁg}léres 'Wlth this fascinating Technatron
CD4025  32p[LM7815 £2-50|SN7423 29p/SN74107 36p[TAAS50 60p ourse, you learn by building!
CD4027  43p|LM7824 £2-50/5N7425 29p|SN74118£1 00 TAASI | C £2-18
CD4028 £1-50|MCI303L £1 -50]5N7427 29p|SN74119£1 -92ITAAE2!  £2-03
B30 ZaTpmci 1iop HooniNsay  eBENTAIZl UmTANSSIB L2 = F
p'm P N N .

CD4031 £5-19|MCI351P 80p|SN7437  35pSN74123 60p|TBAES! £].69 You build a modern Transistor  So fast, so easy,
CD4037 £1-93/MC 14553 £4-07/SN7438 35p SN74I4I 85p{TBABOO £I-40 Radio . . . a Burglar Alarm. You g¢pig personalised course
CD4041 £1-8B6{MC |466L £3-50)SN7440. 16p|SN74145 90p|TBASIO £I-40 learn Radio and Electronics by doing uysoo (i o es o

CD4049 8lp MCI469R £2-75! 5N744I;°\N85p SN74150 £1-50|TBAB20 £1:-15

actual projects you enjoy—making

London, Glasgow, Paris and now BRISTOL 1t’s

2N3904 27p

636

2N23906 27p
2N4037 42p
2N4036 67p
2N4058 i8p
2N4062 15p
2N4289 34p
2N4920£1-10
2N4921' 83p
2N4923 £1-00
2N5245 47p
2N5294 48p
2IN5296 48p
2N5457 49p
2N5458 46p
2N545% 49p
2N6027 45p
3NI28  73p
3NI40 £1-00
3NI4]  8lp
3N200 £2-49
40361 40p
40362 45p
40406  44p
40407 35p
40408 50p
40409 52p
40410 52p
40411 £2-00
40594 74p
4059 '84p
40636 £1-10

67 73p,
ACI62 20p
ACI27 20p
ACI28 20p
ACIS| 27p
ACIS52 49p
ACIS3 35p
ACI76 30p
ACIB7K 35p
ACI88K 40p
ADI43 é8p
ADI&l  50p
ADis2 50p
AFI06 40p
AFI09 40p
AFI15 35p
AFl 16 35p
AFl17 35p
AFli8 3I5p
AFl24 - 30p

POPULAR SEMICONDUCTORS
p |

our service that makes us grow

BC2I14LB 18p
BC237B lép
BC238C
BC239C
BC257A

BDI3% 7Fip
BDI40 87p
BFII5  36p
BFII7  55p
BFI54 120p
BFI59 27p
BFIB0  35p
BFISI  36p
BFI84 30p
BFI%4 12p
BFIS5 12p
BFI% I3p
BFIS7 I5p
BFIS8  18p
BF244 2Ip
BF257 47p
BF258 53p
BF259 55p
BE561  2Tp
BF598 28p
BFR3S 24p
BFR79 24p
BFX29 30p
BFX30 27p
BFXB4 24p
BFX85 30p
BFXB8 25p
BFY50 21ip
BFY5| 23p
BFY52 ngp
BRY39

MEO402 20p
MEO412 18p
ME4102 1ip
Mj480  95p
MJ4B1 £1-20
MJ450 £1-05
MJ451 |45
Ml2955 £1:00

M]
MJE370 é5p
MIE37I 75p
M]ESZO 60p
MJE521 70p
MJE2955£1 20

MPSA06
MPSAS5S

MPSAS56 _3ip
0C28

T64p
OC35 60p
CC42 50p
QC45 32p
TIP29A 49p
TIP29C 58p
TIP3IA 62p
TIP32A Tdp
TIP33A £1 07
TIP34A £1-51
TIP35A £2-90
TIP36A £3-70
TIP4IA 74p
TIP42A £0-90
TIP2955 98p
TIP3055 50p
‘TIs43 28p
ZT X300 13p
ZTX301 13p
ZTX500 15p
ZTX501 13p
ZTX502 I8p
IN9I14 7o
IN3754 i5p
IN4007 10p
IN4148 Ip
IN5404 22p
IN5408 30p
AALI9 8p
BA102 25p
BAI45 18p
BAIS4 12p
BAIS5 12p
BBIO3B 23p
BBI04B 45p
BY 126 12p
BY127 15p
BYZIl 5ip
BYZI2 5lp
QA47 &p
OAS8I 18p
QA0 ép
OA9] ép
QA200 8p
BYl64 57p
ST2diac  20p
40669 £1 00
TIC44 29p
Cc106D 65P
ORPiI2 &0p

Pricescorrectat November 1975, butall exclusiveof VAT, P.&P.25p

things with your own hands that
yowll be proud 1o 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 1o
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-steD 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

Address ........

To: ALDERMASTON COLLEGE
DEPT. CPW 12, READING RG7 4PF
Also at our London Advisory Office, 4
_ Avenue, Moorgate, London, EC2Y 5EJ Tel: 01.628 2721 .
Yes, I'd like to know more about your course. Please send
me iree details—plus your big, 76-page pook that tells
about all your courses.

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 coutd 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 to acquire
highpowered technical qualifications,
because our famous courses go
right up to City & Guilds tevels.

Send now for FREE
‘16 page book--see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you'll enioy for
years. Send the coupon now. There’s
no obligation.

. CPWI2

Fore Streel

|
i
‘1

4 -' POST CODE,....coeeeucnenmas

HGME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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I . L " P.. (Elect funicﬁ) Ltd

SHEER SIMPLICITY!

Tape o.p BASS
Tuner ——
Gram o |
Tape o !
: Fose
i Half HYS Half HYS HY50
: -] LS
T
1
EO TREBLE | _
! ‘4 BALANCE
v VOLUME ‘U
Stereo.Mano switch - -
7 -
A psUse |
bv -

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHdWN

The HY5 is a complete mono hybrid preamplifier,
Ideally suited for both mono and stereo applications.
internaily the device consists of two high "qug'hty

The HY50 is a complete solid state hybrid Mi-FiI
amplifier incorporating Its own high conductlvity
heatsink hermetically sealed in black epoxy resin.

amplifiers—the first fr
and galn correction, while the second taters for tone
controf and balance.

TECHNICAL SPECIFICATION
Inputs: Magnetic Pick-up 3mV RIAA; Ceramic Pick~

Only five connectlons are provided, input, output,
power lines and earth.

TECHNICAL SPECIFICATION

Output Power: 25W RMS into30 . Load Impedance:
4-16Q. Input Sensitivity 0db (0-775V RMS). Input

H 5 : Impedance: 47k . Distortion: Less than0-1% at25W  The PSUS50 i ) ily designed
up 30mV; Microphone 10mV; Tuner 100mV; Auxillary i : o a frans~
sfwnva; input/impedance 47k at 1kHz, © tputs: t:ylprcallyo 0526. SIunaIIlflglﬁ:_?&t‘Eg.:egggthg:;:&:g LorsTeersand can be used for either mono or stereo
Tape 100mV; Main output 0db (0-775V RMS). Active Voltage: & 25V. Slze:.105 X 60 X 25mim. 3 ysiems.

TECHNICAL SPECIFICATIONS
Output voltage: 50V (25-0-25V). Input Voltage:

210-240V,
Size: L.70. D.90, H.80mm. -

- PRIcE £6I25 + £1:56 VAT

Tone Controls: Treble X 12db at 10kHz; Bass + 12db
at 100Hz. Distortion: 0-5% at 1kHz., Signal/Noise
Ratlo: 68db. Overload Capability: 40db on most
sensitive Input. Supply Voltage: + 16-25V.

PRICE £6.20 - =5 var
PRIGE £4.75 +c110vat '

Please supply, ..
Total Purchase price ....covoviiiiiiiniirisrnrinnnes 5
| Enclose, Cheque [[] Postal Orders [] Money Order

Please debit my Access account ] Barclaycard account [}
Account number ..... ? .
Name & Address .......... $OOD00A00D 5A60000000006000000

................. EEEEEEEEEE

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

Tel (0227) 63218

PR ey

Crsanae Ve R R RN

Signature ...... 0000

Practical Wireless, December 1975

www.americanradiohistorv.com


www.americanradiohistory.com

SEMICONDUCTORS

COMPONENTS

k

INSTRUMENT CASES

ANTEX EQUIPMENT [ X

CARBON RESISTOR PAKS

Thess Paks conmtain a ramge of Carbon
Regigtors, assorted info the following groups:
R1 50 Mixed I00 ochms-820 ohms

i/8th W. 0-80
R2 50 Mixed 1K ohms-8-2 Kohis
1/8th W. 960
R3 50 Mixed 10K ohms—82 Kohms
1/8th W. 0-80
R4 50 Mixed 100K chms820 Kohms
1/8th W. 060
RS 30 Mived 100 ohms-820 ohms
w. 0-80
R6 30 Mixed iK ohms‘—'?ﬂ Kohms
W, G
R7 30 Mixed UK ohin%sﬂ Kohms
R8 36 Mixed 100K ohms-820 Kohms
W 0-60

THESE ARE UNREPEATABLE PRICES
LOW COST CAPACITORS
500 uF 50V Elect
01 uP 400V

REPANCO CHOKES & COILS

008 each
0-02 each

RF Chokes CHI 2-5miL 027
CHS3 T-5mH 0-29

CHS 1-5mH 026

CH2 5 0mH 0-28

CH4 10mH 0-31

COILS DRX1 Crystal set 0-29 DRR2 Dual
range 042

CARBON POTENTIOMETERS

Log and Lin

47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M.

VC1 Single Less Switch 014
YC 2 Single D.P. Switch 0-26
VC 3 Tandem Less Switch 043
V¢4 1K Lin Less Switch 014
VCbB 100K Loganti-Log 043

HORIZONTAL CARBON PRESETS

0-1 Watt 0-08 each
100, 220, 470, 1K, 922K, 47K, 10K, 22K,
47K, 100K, 220K, 470K, 1M, oM, 47M.

REPANCO TRANSFORMERS

240V. Primary. Secondary voltages available
from selected tappings 4V, 7V, 8V, 10V, 40V,
50V and 25V-0-25V.

Type Amps  Price P& P
MT50/4 s £1-729 0-45p
MTG0{1 1 £2-24 0-48p
MTH0/2 2 £3-08 0-80p
COIL FORMERS & CORES

NORMAN 3” Cores & Formers 0-07p
§” Cores & Formers 0-09p
SWITCHES

DE[DT Toggle 0-28p SP/ST Toggle 0-22p
FUSES

137 and 20mm, 100mA, 200mA, 250mA,
S00mA, 1A, I-54, 24 QUICK BLOW

%0-05p each
Anti-serge 20mm only

%0-0p each

VEROBOARDS
VB1 containing approx. 50 sq. ins. various
gizes all 01 matrix %06-60p
VB2 containing approx. 50 sq. ins. varicus
gizes all 0-15 matrix %0-80p

DECON-DALO 33PC Marker

Fitch resistant printed cirenit marker pen.

Full instructions supplied with each pen
*0-92p

BATTERY HOLDERS
Takes 6 H.P. 7s complete with terminal

clip and lead %0-31p each
CABLES
Per Metre
CP 1 Single lapped screen ¥ 0-08
CP 2 Twin Common Screen %*011
CP 8 Stereo Screened %012
CP 4 Four Core Common Screen 4021
CP 8 Four Core individually screened
: * 028
CP & Microphone Fully Braided Cable
%011
CP 7 Three Core Mains Cable %011
CP 8 Twin 0val Mains Cable +*0-08
CP 3 Speaker Cable +*0-08
CP10 ZLow Loss Co-Axial %014

(In 2 sections, Black Vinyl covered top and
gides and bezeh

No. Length Widthk Height Price
BV1 87 x B x o *£1-25
BVY i1” x 6% x 37 % 81-62
BV3 6~ b4 43" X 1 4092
BVde 97 X 51 X 2% ¥£1-39
No. Length Widith Height Price
BAl 517 x 93" x 1}” H0-
BA2 4”7 x 4" x 1" %0
BA3 4”7 x 2 x 13" *0-45
BA4 58 x 4% x 13" %0-54
BAS & x 9" x 27 *0-45
BAS ¥ x 2 x 17 *0-39
BA7 ™ox B ox 23 *0:79
BAS8 8” x 6 x 3" *£1-02
& x 47 x o %0

BAY B
(Each complete with §” deep lid & screws)

PLEASE ADD 20p POSTAGE AND PACKING
FOR EACH BOX.

COMPONENT PAK

Pak
No. Qty.
C1 200

C2 150

Degcription Price
Registors mixed values approx.
eount by weight 0-80
Capacitors mixed values 2pprox.
count by weight a

C3 50 Precision Resistors mixed
values 0-80
C4 75 1/8th width Resistors mixed
preferred values 0-60
C8 5 Pieces assorted Ferrite Rods 0-80
€6 2 Tuning Gangs, MW/LW VHF 0-60
€7 1 Pak Wire 50 metres assorted
colours Y% 0-60
C8 10 BReed Switches 0-80
C$ 3 Micro Bwitches 0-80
C10 15 Agssorted Pots & Pre-Sets 0-80
Cll 5 Jack Sockets 3 X 3-5m, 2 x
standard Switch Type LY
Cl12 30 Paper Condensers preferred types
mixed values 0-60
CE3 20 Flectrolytics Trans. types  0-680
Ci4 1 Pack assorted Hardware—Nuis
Bolts, Grommets, ete. 0-80
Cl5 5 Mains Slide Switches, 2 Amp 0-60
C16 20 Assorted Tag Strips & Panels 0-60
C17 10 Aassorted Control Knobs 0-86
Cl8 4 Rotssy Wave Change Switches 0-80
Cl9 2 Relays 8-24V Operating 0-60
20 Sheets Copper Laminate approx.
200 sq. ins. %0-60

Please add 20p post and packing on all
component packs, plus a farther 10p on
pack nog, Cl1, C2, C19 & C20.

AVDEL BOND

SOLVE THOSE STICKY
PROBLEMS!

with .iiﬂw

CYANOACRYLATE (2 ADHESIVE

The wonder bond which werks in
seconds—bond plastic, rubber,transistors,
components permanently, immediately

OUR PRICE ONLY 60p
for 2gm phial

ACCESSORIES

Ref. Price
B Stylus and turntable cleaning kit 431p
J  Tape head cleaning kit *88p
P Hi-Fi cleaner +30p
8 Wire stripper/Cutter +*93p
31 Cassette head cleaner +*58p
32 Tape editing kit *i1-64
32A Stylus balance *£1-24
36A Record stylus cleaming kit *32p
42 De Luxe Groov-Kleen *&i-84
43 Record care kit *£2-68
45 Autc changer groove cleaner Y 98p
46  Spirit level *688p
56 Hi-Fi stereo hints & tips *

60 Chrome finish as above *21-72

[y

SOLDERING IRONS

X925. 25 watt *£2-45
Model G. 18 watt *£2-70
CCN 240. 15 watt *£2:00
BK¢2. Soldering Kit *£3-00
BITS AND ELEMENTS

Bit Ko.

102 for model CN240 332" Yi2n
104 for model CN240 3/16” 42p
1100 for model CON240 3/32" *42n
1101 for model CCN240 3/87 421
1102 for model CCN240 3~ *42h
1020 for model G240 3/32” Y42n

1021 for model G240 1/8” Yo42n

1022 for model G240 3/16" 42
50 for model X256 3{32" Joddn
51 for model X25 1/8” 44
52 for model X256 3/16” J4dn
ELEMENTS

Model ECN 240. -10%
Model EG 240 81-36%
Model ECCN 240 -58%
Model EX 25 20%
SOLDERING IRON STAND

8T3 Sujtable for all models K £1-10
Antex heat ghunt 10p
PLUGS Price
P8 1 DIN. 2 Pin (Speaker} ol
PS 2 D.LN. 3 Pin 011
Ps 3 DIN.4Pin 014
P8 4 D.JI.N. 5 Pin 100° 0156
P8 5 D.IN. 5 Pin 240° 015
P3 6 D.IN.6Pin 018
P8 7 D.IN.7Pin 01?7
P3 8 Jack 2-5mm Screened 017
PS 9 Jack 3-5mm Plastic 011
P10 Jack 3-5mm Screened 017
P8 11 Jack }” Plastic 014
P312 Jack }” Screened 0-20
PS8 18 Jack Stéreo 3creened 033
P8 14 Phono 009
PS 15 Car Aerial 014
PS8 16 Co-Axial 014

INLINE SOCKETS

P821 D.LN. 2 Pin (Speaker) 013
P$ 22 DJIN.3Pin 019
P823 D.IN. 5 Pin 180° 019
P8 24 D.IN. 5 Pin 240° 019
P25 Jack 2:5mm Plastic 015
P8 26 Jack 3-5mm Plastic 015
PH 27 Jack }” Plastic 028
P8 28 Jack $” Screened 0-32
P8 289 Jack Stereo Plastic 0-28
P8 30 Jack Stereo Screened 085
P8 31 Phoro Screened 917
PH 32 Car Aerial 0-20
PS8 33 Co-Axial 020
SOCKETS

PR35 D.LN. 2 Pin (Speaker) 0-07
PS8 36 D.LN.3Pn 009
P8 37 D.IN.5 Pin 180° , 008
PS8 38 D.ILN. § Pin 240° 010
PS 39 Jack 2-Smm Switched 011
PS 40 Jack 3-5mm Switched 011
PS 41 Jack 1” Switched 019
PS8 42 Jack Stereo Switched 0-28
P8 43 Phone Single 0-0?
P83 44 Phono Double a-09
P8 46 Co-Axial Surface 0:08
PS 47 Co-Axial Flush o18

P.C.B. KIT X

PROFESSIONAL D.L.Y. PRINTED
CIRCUIT KIT PRICE £7'80

Containing 6 sheeta of 6” x 4” single sided
laminste, a generous supply of etchant
powder, eiching dish, etchant measure,
tweezers, etch resistant marking pen, high
quality pump drill with spares, cutting
knife with spare blades, 6” metal ruler,
phus full easy to follow instructions.

LOW-NOISE CASSETTES K

Cc60

*33p
co0 *d4p
€129 +58p
2 X guality marker pens, specifically ......
........................ line etchant
circuits on copper laminate.
Complete with fuil instructions.

*£1-63 per pair

| AUDIO LEADS

% pin DIN plug to 4 phono plugs
Iength 1-6m 1-08
5 pin DIN plug to 5 pin DIN socket
length 1-5m 48p
5 pin DIN plug to 5 pin DIN plug
mirror image length 1-6m £1-20
2 pin DIN plug to 2 pin DIN sccket
length 5m 488p
5 pin DIN plug to 3 pin DIN plug
1 & 4and 8 & 5 length 1-5m  £1-00
2 pin DIN plug to 2 pin DIN socket
length 10m 80p
5 pin DIN plug to 2 phono plugs
connected t¢ pins 3 & 5 le 15m
7

o
& pin DIN. plug to 2 phono sockets
connected to pins 3 & 5 length 23cm

8221
Ho22
8237
8238
8268
8270
8271

8275

f
5 pin DIN gocket to % phono plugy
connected to pin 3 & 5 iength 93cm

8318

]
Coiled stereo headphones ex{«amaiorﬂiI
gord e{)tlends to Ym £140

pin N plug te 3 pin DIN

length 1-5m P!ﬁ.‘j
5 pin DIN plug to 5 pin DIN pluy
length 1-5m i
3-fmm Jack to 3:-5mm Jack length
1-5m 68m
5 pia DIN plug to 2-5mm Jack
connected to pins 3 & 5 length 1-5m

8

5404
8217
8219
9474
8600

. W
5 pin DIN plug to 3:5 Jack connectr:d
to pins 1 & 4 length 1-5m 80p

8700

CROSSOVER NETWORK

K4607 /P Impedance 8 ohms. Insertion
Loss 8dB. Crossover Frequency
3 XHaz PRICE 21-12

H/PHONE JUNC. BOX

HI1012 “Epables change-over from Ioud-
(3-way- speaker to headphone listening.
stered) Also has a centre pesition for both

outputs PRICE £1-78

ALL PRICES EX

PLEASE ADD VAT
ITEMS EXCEPT THOSE
MARKED

BER oR

Postage & Packing
Add extra for airmail

HANDBOOKS

TRANSISTOR DATA BOOK
DTE 1 227 Pages packed with information
on Eqropean_Tra.nsisborq. Full specification
including outlines.  Price § £2-95 each
TRANSISTOR EQUIVALENT BOOK
BPE 75 286 Pages of cross references and
equivalents for Eurcpean, American and
Japanese Transistors. This is the most
comprehensive equivalents boock om the
market today and has an introduction in
13 languages. Price # £2-68 each
DIODE EQUIVALENT BOOK
DE 74 144 Pages of cross refetences and
equivalents for European, American and
Japanese  Diodes, Zeners, Thyrigtors,
Triacs, Diacs and L.E.D.s,

Price £ £1-98 each
MULLARD DATA BOOK 1974/75
MDB 74 The latest edition of this popular
handbook containg information om Semi-
conductors, Integrated Circuits, Television
Picture Tubes, Valves, Capacitors and
Resistors. Included in the 1Al informative
pages are 21 pages on Semiconductor
Comparables. Price ¥ £0-40 each
TTL DATA BOOK
DIC 75 Now complete Data book of 74
series TTL (7400-74132). Covering 13 main
manufacturers in the U.S.A. and Europe,
this book gives full data as well as equiva-
lents. Price # £3-74
A full tange of technical books available
o request.
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VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)
Open Mon.-Sat. 9-5.30 p.m. Tel. 61593

PO BOX 6 WARE HERTS

AL 60

50w. PEAK (25w. R.M.S.) ONLY £3-95
@ Max Heat Sink temp 90°C. @ Frequency Response 20Hz to 100K Hz. @ Distortion better than 0-1 at
1KHz. @ Supply voltage 15-50 volts. ® Thermal Feedback. @ Latest Design Improvements. @ Load—
3, 4,5 or 16 ohms. ® Signal to noise ratio 80dB. ® Overall size 63mm x 105mm x 13mm.
Especially designed to a strict specification. Only the finest components have been used and the latest
solid state circuitry incorporated in this powerful littie amplifier which should satisfy the most critical
A.F. enthusiast.

STABILISED POWER MODULE SPMS80

SPMBO0 Is especially designed to power 2 of the AL60 Amplifiers, up to 15 watt (r.m.s.) per channel
simultaneously. This module embodies the latest components and circuit techniques incorporating complete
short circuit protection. With the addition of the Mains Transformer BMT80, the unit will provide outpuis
of up to 1-5 amps at 35 volits. Size: 63mm x 105mm x 30mm.

These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also
ideal for many other applications including:—Disco Systems. Public Addréss Intercom Units, etc. Handbook

available 10p. PRICE £3-00
TRANSFORMER ER BMTS0 £2-60

STEREO PRE-AMPLIFIER TYPE PA100

™" Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100
stereo pre-amplifier has been conceived from the latest circuit techniques. Designed for use with
the AL60 power amplifier system, this quality made unit incorporates no less than eight silicon planar
transistors, two of these are specially selected low noise NPN devices for use in the input stages.

Three switched stereo Inputs, and rumble and scratch filters are feattires of the PA100 which also has a
STEREQ/MONO switch, volume, balance and continuously variable bass and treble controls. PRICE £13-20

“MK 6 AUDIO KIT TEAK 60 AUDIO KIT

omprising: 2 x AL60, 1 x 3PMS80, 1 x BTM&O 1 x PAIOO 1 front panel CQmpming Teak veneered cabinet size 163” x 113" x 8%”, other parts include
1 kit of parts fo include on-oft smtch neon chassis, iront panel bracket, plus back panel and
sockets plus instruction booklets. appropriate sockets, etc.

COMPLETE PRICE: £27-55 plus 45p postage KIT PRICE: £9-20 pius 45p postage

CLUDE VAT
AT 25% TO ALL

* ADD 8"
= NO VAT

add 20p oversieas
Minirmurm order T5p

STEREO 30 COMPLETE AUDIO CHASSIS

7 + 7 WATTS R.MS.

The Btereo 30 ises a stereo p. plifier, power amplifiers and power supply. This with
only the addition of a transformer or overwind, will produce a high quality audio unit snitable for use
with & wide range of inputs, i.e. high quality ceramic pickup, stereo tuner, stereo ape deck, ete.
Slmple to install, capable of producing really first class results, this unit is supplied with full instructions, black frout
panel, knobs, mains switch, fuse and fuse holder and universal mounting bracket, enabling it to be lnstalled in & record
plinth, cabinets of your own construction, or the cabinet available.

Ideal for the beginner or advanced constructor who requires Hi-Fi performance with a minimum of installation difficulty.
Can be installed in 80 mins.) PRICE: £1§-75 plus 40p postage and packing. TRANSFORMER : £2-45 plus 46p postage
and packing,. TEAK CASE: £38-85 plus 45p postage and packing,

SATISFACTION GUARANTEED

OR YOUR MONEY RETURNED

SPEAKERS

EM.I. LEK 350 Loudspeakers Enclosure Kit in teak veneer, including speakers,
Rec. Betail Price £45:50 per pair. OUR SPECIAL PRICE £27-75 per pair—P. & P. £3

AL10/AL20/AL30

The AL10, AT20 and ALS30 unifs are similar in their appearance and in their general specificaiion. However, careful selection of the plastic power
devices hag resulted in a range of output powers from 8 to 10 watts R.M.8.

The versatility of their design makes them ideal for use in record players, tape recorders, stereo amplifiers and cassette and cartridge tape players
in the car and at home. AL10 £2:30, AL20 £2-65, AL30 £2-05.

M.P.A.30 STORAGE/CARRYCASES | CARTRIDGES DYNAMIC MIC'PHONE

Enjoy the quality of a magnetic | RECORD CASES ACOS TYPE B1223. 200 o_hms im-
cartridge with your existing | 7 in EP. 182 in x 7 in x 8 in | GPor-18C 200mV at 1-%cmsfsec s111 | pedance. pomplete with stand,
ceramic equipment using the new | (50 records) *£2:48 | GPo3-1  280mV at lom/sec _ £1.43 [ onfoff switch and 2-5mm and
Bi-Pak M.P.A.30 which is a high | 12 in L.P. 13%in x 7 In x 122 in | GP%61  100mV at lem/sec 2231 3“5n;21 plugs.r dsen:nstaglalfgé g?sss_;
quality pre-amplifier enabling | (50 records) *£3-30 ette tape reco . .
magnetic cartridges to be used
where facilities exist for the use of | CASSETTE CASES 20 i

. a 5in, k | F2005  Crystal/Hi Output 87p
:.:’erat;m'(:l c::tn:gestonli: o g:éd:;:d‘;? in x3%inx |*£Iio§° $2000  Crymmis Outpat Compuile” J U ST 0 UT-

sed | e nstructio e “

low noise, high gain, silicon | -TRACK CARTRIDGE Ta0005  Stereots Ouiput © a1sk STEREO FM

A Ta " o J-2105  Ceramic/Med.. Output £1-81
transistors, It is provided with a | CASES e Tl S TUNER
standard DIN input socket for | Holds 14, 13inx5iInx6in. Lock including stylus 78
ease of connection. and handle *£2-20 | 722088 Replacement stylus for abasv;ss WRITE NOW FOR
Supplied with full, easy to follow | Holds 24. 133 in x 8 in x 53 in Lock ' fo
inslt’r‘:mtions. ' PRICE £2-65 1 and handie *£3-20 | 275 ;‘a‘:f,&éi"';’;,‘”ﬁsxlm £3-06 FULL DETAILS
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 The Al Elektrik Wireless.

r——Electronically tuned MW/LW tuners: b ysten
and misceilaneous items
MC720 3 Stage tuned MW HiFi tuner module, .
with IC RF/IF system and ceramic filter. | 7252  Tunerset. TuV for 26db S/N;.1% THD, with
kit price £8; built version (MC9720) £9.95. _ varicap tuning, full scan/lock facility. £24.
MC722 2 stage varicap tuned MW/LW tuner, with 7253 ;gg;rsg;N“f't?;}r‘l_ll' Dmgﬁcdeggfjéé:)?{;x ggr
electrortic MW/LW switching and ferrite rod NI ihe. e
antenna; terminations to .2" edge connector 7500  Teak cabinet and chassis/front pane! for our
kit price £8; built (MC9722) £10.45 various am/fm tuner modules and kits. With
! N provision for 3 meters, long slider, 6 preset
= unit, 5 push button switches, LED etc.
FM tunerheads £10.00 (carriage £2.50 extra.)
EF5600 5 varicap cct., AFC, AGC, mos input £10.00 { [7501 The International {see ET1 Sept 75) FM tun-
EC3302 3 varicap cct.,, AFC, FET input £5.00. er. Complete kit & cabinet. £40.00.
8319 4 varicap cct.,, AFC, AGC, dual mosfet £9. } [Misc.  G3XGP 2m converter kit. {Complete exclu-
NT3302 3 mechanically tuned ccts. 366+366pF AM ding case) £7.50/WS150 150mm slider £3 .
gang capacitor. FET FM input stage. £5.00. MVAM1 £2.75; MVAM2 £1.05 Full list OA.

Complete tuner systems/accessories ————e——

Ambit 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 fist. 40p will bring you the complete data information folder. Please remember to add VAT & PP.

Ombil' ;ﬁternaﬂnnai

BASIC

37 High Stragt
Brentwood

Essex CM14 4RH
1ol 276029 t1x: 995194 airmail rate. Min arder £1.00,

ELECTRICITY(5v0ls) 3§
ELECTRONICS(6vols):
TELEVISION (3vols)

Terms; LK prices exclude vat.
LK postage and packing 20p
per srder. Europe 40p/4 oz at

N LR RIS

I I

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research into simplified learning techniques. This easy-
approach-to-learning method has proved beyond doubt

perience. -
The series ARG FUNE IO SN BRNE GNN UM W IR OONNN CNNN NN G NN NN UNUS NN NS SN A SN
H be of ex-
S lese To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

mechanics and

hehh.lll?:-l:ns in Electricity,
WHAT READERS SAY ““Radio and Etecirosics:

I didn’t know this subject could be so easily
presented. J. K., Earlsfield

that acquiring knowledge can be an enjoyable ex- 6

BROMLEY, KENT. BR2 7THP

Piease find enciosed P.0./Cheque vaiue £....
BASIC ELECTRICITY 5 parts £8-00 3

GUARANTEE

Should you be,in
any way dissatis-
fied with the
MANUALS your
money will bere-
funded by return =

LA
nhphrr ety ‘I"'?H-I*I!illt‘- T

Pleased to say how understandable your books
are—I now have a sound knowledge of the
subject. A. K., Hull
Invaluable for my training as a Technician.
W. J., Stockport

They have an easy approach to learning that a
mathematical idiot like myself can easily under-
stand. K. LY., Ashton-u-Lyme
Thank you for the excellent publication: the
best in form and type I have ever come across.
. T.L.O., Shanklin

I find the Basic Manuals the best in their class
and 2 real help in my work in phototype elec~
tronics. C.L.P., Cardiff
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POST NOW FORTHIS OFFER !

BASIC ELECTRONICS 6 parts £9-50 [J
BASIC TELEVISION 3 parts £5-00 O
Tick Set{s} required. Prices include Postage
YOUR 1009, GUARANTEE. If after 10 days examination you declde to
return the Manuals your money will be refunded in full.

NAME ...t e e s s o
BLOCK LETTERS
FULL POSTAL. .ottt et s s en s e an et s ene s sr e

ADDRESS

1
0
|
i
|
0
[
i
I
0
i

d-—-‘-—-1
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.----------------—--‘--J
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RECORD PLAYBACK

TAPE HEADS

Individual prices of these are:

2 irack record pla¥back heads 75p each.

4 track record playback heads £1-10 each.

Erase heads are also available separately—

2 track 50p—4 track 85p.

MYV metal mounting shields 80p each.

2 track heads already fixed on heavy mounting
plite with <hield £1.85. ALL PLUS 25% VAT

DRILL
CONTROLLER
Electronically changes
~peed from approxi-
mately 10 revs., to
maximaum, Full power atb
allspeeds by finger-tip control.
Kit includes all parts, case,
everything and full insfructions.
£2-50 plus 45p post & VAT
Made up model also available.

NEED A SPECIAL SWITCH

Double Leaf Contact. Very slight pressure closes

both contacts 12p each,

Plastic pushrod suitable

o for operating. 10p each,
0 10 for 68D.

I R.P.M. MOTOR-+GEAR BOX
Made by the famous Chamberlain & Hookham
Ltd. These could be made to drive clock or
stmilar. 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
pole, 4 way—3 pole, 4 way—?2 pole
6 way—1 pole, 12 way. All at 88
+ 18p post & VAT each.

MULTI-SPEED MOTOR
#ix speeds are availabie 560, 850
and 1,190 r.p.m. and 8,000, 12.000
and 15,500 r.p.m. Shaft is i in.
diameter and approximately 1 jn.
long. 230/240v. Tts speed may be
further controlied with the use of
our Thyristor controller. Very
poweriul and useful motor size
approx. 2 in. dia. X 5 in, long.
FPrice £1-40+ 45p posi & VAT.

SLIDE SWITCHES

Slide Switch., 2-pole changeover pulel

mounting by itwo 6B.A. serews. Size
" approx. lin. X #in rated 288V lamp.
be 15p+7p post & VAT. .

SubMiniatureSlide Switch. DPDT i0nun

{(§in approx.) between fixing centres.
28p+9p post & VAT each or 10 for £1-90. 8P
Change over spring return 280V 1 amp. 25p-Sp
post & VAT,
6 DIGIT COUNTER
Resettable. 440 ohm coil up
to 95 impulses per second.
Ex-equipment but guaranteed
perfect, £3-30+40p Post &
VAT each.

§ digit counter as specified for
telephone charge calculator 8$3p.

PRESSURE SWITCH

Containing a 15 amp change over
switch operated by a diaphragm
which in turn is operated by ab
pressure through a small metal tube.
The oberating pressure ig adjustable
but is set to operate in approx. 10in.
of water. These are quite low pressure devices i
can in fact he operated simply by blowing into
the inlet tube. Original use wag for washing
machine to turn off water when tub hag reached
correct level but no doubt has mamy other
applications £2-19 each+25p post & VAT.

TELESCOPIC AERIAL

for portable, car radio or

transmitter. Chrome plated—

six sechions, extends from 7% to

d4:in. B0p+13p TPosy « VAT,

KNUCKLED MODEL FQR F.M. 80p+17p
Post & VAT.

LIGHT DIMMER KIT

For dimming up to 230w without heat sink er
750w with heat sink. This comprises guadrac
variable control Pbtentiometer, condenser, resist-
ors, tag strip for mounting and data. Price £1-95--
30p Post & VAT.

RELAY BARGAIN

Type 500 telay, 2 changeover one open and one
closed contact. Twin 500 ohm coils make this
suitable or closing off DC 6v, DO 12v, DC 24v
or AC 1nains using resistor and rectifier. 40p each.
Resistor and rectifier 20p extra..

and Post VAT 20p.

TERMS
CAEH DISCOUNTS

25% on order over £500, 20% wver £i64, 159,
£50, 107 £30.

SMALL ORDERS

Plesse add 30p if order under £5.

LARGE ORDERS
Deduet discounts az follows: £30-£50 deduce 10%:
£60-2100 deduce 15%; £100-£409 deduce 20%;
over £500 dednce 259%,.

Practical Wireless, December 1975

SWITCH TRIGGER MATS

So thin is undetectable under catpet bat wili switch on
with slightest pressure. For burglar alarms, shop doors, ete, I
24in x 18in £1-90. Post & VAT 30p.
13in. x Oin £1-50. Post & VAT 25p

SMITHS CENTRAL HEATING CONTROLLER

Push butfon gives 10 variations as follows:—(1} con-
tinuous hot water and continucus central heating
{2} eontinuous hot water but central heating off at
night (3) continuous hot water but central heating on
oniy 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 perioda
during the day (6) hot water amd central heating on
for 2 periods during 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 parts necessary to select the desired programme of
heating. Supplied complete with wiring diagram. Originally sold, we believe.
at overh£15—we offer these, while stos,ks last, at £6-85 eaeh, VA!I.‘ & Postage
85n each.

WALL THERMOSTATS (SMITHS)

Wall mounting and in a handsome plastic case. (Cream: and beige).
Adjustable by slider {lockable) and may be set to control temperatures
from around freezing through to 50°C. The slide panel is engraved and
indicates (frost), {(warm), (very warmy), etc. The thermeostat will control
heaters, etc,, up to 15 amp at normal mains voltage and is ideal for
living room, bedroom and greenhouse, ete. Price £1-95. VAT & Postage
30p. Don't miss this,

AUDIO AMPLIEIER

Part of the famous Reditune background music
system, secondhand, but believed in good order.
However, no guarantee; we are selling for spare<
value only. These are 6 vaive amplifiers, the output
valves are 2 X BL 84 in push/pull, complete with
mains transformer, rectifier and ample smoothing
equipment. The mains transformer alone, today
would cost at least £4, Size Is 93" x BY” x 44" Price
only £2:00 + postage and VAT £1-50.

I5A ELECTRICAL PROGRAMMER

Learn fe your sleep: Have radio playing and Xkettle
boiling as you awake—switch on lights to ward off
intruders—have a wartn houge to eome home fo.
All these and many other things you can do if vou
invest in an electrical programmer. Clock by famous
maker with 15 amp. onfoff switeh. Switch-on time
can be set anywhere to stay on up to 6 hours. Inde-
petident tit it menioly jogger. A beauntiful unit. Price £2-95, VAT & Postaze
80p, or with ghiss front, chrome bezel, £1-50 extra.

SHORTWAVYE CRYSTAL SET

Although this uses no bat.€ery it nges really amazing
results, You will receive an amazing assortment of
stations over the 19, 25, 31, 39 metre hands-Kit contains
chassis front panel and all the parts, £$1-80—crystal ear-
phone 55p, VAT & Postage 75D.

THIS MONTH’S SNIP
Smiths 24 hr. timer heart, really the ‘‘Autoset”
without its plastic case, This is a 24 hr. twice on,
twice off, clock switch which will repeat until re-
programmed. Switches rated at 15 amps. Limited
supplies—#£3.95 VAT & post 55p. each.

12 VOLT 1 AMP
POWER PACK
"This comiprises double-wound 230/240V mains transforuier

F2 with full wave rectifier and 2000 mfd smeothing. Price
i £3-70 plus VAT and Post £1.

Heavy Duiy Mains Power Pack. Cuipuf voltage adjustable from 15-40V in
steps-—maximum load 250W—that is from 6 amp at 40V {o 76 amp at 15V.
This really is a high power heavy duty unit with dozens of workshop uses.
Output voltage adjustment is very guick—simply interchange push on leads.
Silicon rectifiers and smoothing by 3-G00mF. Price £10-50 plus £23 VAT & post.

TANGENTIAL HEATER UN!T

This heater unit i3 most efficient, and quiet
running. Is ay fitted in Hoover and blower heaters
costing £15 and more. Comprises motor, impeller.
2KW elernent 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. £5-82 plus VAT &
post £1. 2k'W Model as above except 2kW £4-25
plus VAT & post 75p. Don't miss this, Control
Switch 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 ft. 40 w. £1-80; 5 ft. 65w. £2-00: 5 ft. 80w. £3-20:
6 1t. 80w, £2-45; and for pairs as follows:—twin 2 ft. 20w, £2:55; twin & ft. 30w.
£3:85; twin 4 ft. 40w. £3-25. twin 5 ft. 65w. £3-25; twin 5 ft. S80w. £3-85; twin
8 . 125w, £5-%5. These are nbout one half of maker’s current prices and can’t
be repeated once stocks are cleared. Please add 30p per piece to cover postage
or cartiage and 89, VAT.

J. BULL (ELEGTRIGAL) LTD.

(Dept. P.W.) 103 TAMWORTH ROAD,
CROYDON CRO XX
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MAINS TRANSFORMERS

All standard 230-256 volt primaries. )]
1v .. 1 amp (soema.l) 1 75
2-4v .. .. . & amp B8
8-3v 2 amp 1-86
6-3v oo oo oo 3 amp 1-75
9y a0 .. .. 1amp .. ‘B8
G .. .. .. 35 amp .. 260
12v 1} amp 1-5¢0
12v 1amp 1-00
§5v-0-6 5v 1 amp 1-50
18v 1 anip 1-50
24y 2 amp 228
24v .. 3 amp 3-50
12-0-12v 50mA 1-20
6:0-6v 50mA 120
8-0-8v .. § amp 1-60
18-0-18v .. 2 amps 350
25v oo T oo 1} amp 195
80v 2 amp & 6-3v 1 amp 450
60v 5 amp & 5v 1 amp 7850
27v o 8 amp 4-50
30v 37 amp 22-00
80w tapped 76V & TOV 4 amp . 5-50
230v-60mA & 6-3v .. 1-5 amps 175
275-0-275v at 90mA & §-4v 3 amps 225
EHT Transformer 5000\'

28mA . {intermittent) 5-50
Charger T:ansiormers
6v and 12v . 2 amps 1-50
6v and 19v e .. 3 amps .. 285

6v and 12v oG 5 amps . 3-50
Add 30p per piece to covet postage and VAT 25 e

ONLY £1-50 FOR SEVEN
ELECTRIC MOTORS

7 powerful batt. motors
as used in racing cars &
power models. Output &
types vary for use in
hundreds of different .
projects—Tools, toys, models. ete, All b m\l new
reversible & for 13-12v. batts. Wiring diag. inc.
VAT & Post 40p. FREE plan for min. power
station.

BLACK LIGHT

As nsed in discotheques and for stage effects, etc.
Virtualiy 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 50p.

MULLARD AUDIO AMPLIFIERS
All in inodule forni, each ready built complete
with heat sinks and eonnection tags, data supplied.
Model 13153 500mW
power output 21.10+
40p post & VAT.

Model 1172 1W. power
output £1-35+45p post
& VAT

Model EPQOOO 4 watt
pewer output £2-404
50p post & VAT.

EP 8001 twin channel or
sterec pre amp. £2-50-+
50p post & VAT..

LIGHT SWITCH

Automatically switches on lights
at dusk and off at dawn. Can
also be used where light and
durk is a convienent way to
~top and start an operation.
Reguires only a pair of wires to
the normal switch. In bakelite
box, normal switch.plate size.
I amp model £3-75.

VAT and Postage 50p,

MAINS TRANSISTOR PACK
Designed to operate trausistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PPL, PF3, PP4, PP6,
PP7, PP9 and others. Kit comprises: main
transformer rectifier, snoothing and load resistor
condensers and instructions. Real snip at only
£1-50. VAT & Postage 80p.

SOUND TO LIGHT UNIT
Add colour or white light
to your amplifier. Will

operate 1, 2 or 3 lamps
(maximum 450w). Unit in
Box all ready to work.
£7:95 plus 95p VAT and
postage.

MAINS MOTOR
Precision made —as used in
record decks and tapes recot-
ders—ideal also for extractor
ians ,blower, heaters, etc. New
and perfect. Snip at 95p+
VAT & Postage 20p. Postage
20p for first one then 10p for
each one ordered.

1" stackmotor £1-254- VAT &
postage 25p. 14" stackmotor
£1:56+ VAT & Postage 30p.

EXTRACTOR FAN

Cleans the air at the rate
of 10,000 cubic ft. per
hour. Suitable for kitchens,
bathrooms, factories, chan-
ging rooms, etc., it's so
quiet it can bhardly be
heard, Compaet, 53" casing
with 537 fan blades. Kit
comprises motor, fan blades
sheet steel c¢asing, pull
switch, mains connpeetor
and fixing brackets, £4-25
VAT & Postage £1-50.
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...from Henry's B Radm. The Sole UK mstrmumrs

Here's your opportunity to build the :up:vb Texan amplifierandtuner! Designed
especially for Henry's by Richard Mann of Texas Instrumenis, the Texan amslifier
was teatured In Practical Wireless, Through bulk buying, Henry's are able te offer
both these kits of quality components at low :osl Naturally, as sole appo:nled UK
distributos, Henry's affer alull after sales service - so if yourkitsdon'tresultin
properly Iun:llumnq units, we'tl hetp you sort them gutl

TEXAN AMPLIFIER

Incnr?uranngiully intearated stereo préamp and power amp, with 81C’s, 10 transistors,
Brectifiers and zener diodes. Plus slabilised, protected eircuitry, glass fib peb: Gardeners
low-field fow-line mains Iranstarmer, and

all faciiities and contrals. Slim design,

chassis 14;"" X6 x 2" overall.

Prafessional appearance and

perfarmance. 20 watts per

channel RMS, less than

0.1% distortion at1 kHz.

KIT PRICE
£29 50 Inc. VAT

+£1.00p&p
Bml!&lested £39 0inc, VAT
+ £

TEXAN TUNER

Featuring varicap tuning and phase
lock loop decederin a professiconally
,designed circuil, this tuner has a
glass fibre'peb: built-in AFC; 8
transistors, 1 |IC, #diodes: and ateak
cabinet. Aerlal sensitivity 2.5 uV;
stereo separation 40 dB; frequency
response on stereo 20 - 15,000 Hz +
3 dB{upper limit set by transmitter),
on mono 20 - 22,000 Hz + 3 4B,
Circuit can be altered to cover
amateur and aircraft bands. Mamns
operated.

KIT PRICE £25.95

inc. VAT+£1.00p&p
Buiit&tesled £30.95 inc. VAT
+£1.00p72p.

ELECTRONIC FOOTBALL & TENNIS ®

VIDEO SPORI

ON YOUROWNTY
Play three exciting electranic ball
games @ FOOTBALL @ TENNIS -
@ HOLEIN THE WALL enyour own
TVI Justplug Video Sportinta the
gerial socket of your TV and away you
go-Completely safe for you, your

iekwi i oy IDEAL
£29.50 cnrsonsr. GIFT

”E R '5 404/6 EDGWARE ROAD
N y LONDON W.2 01-402 8381
LOWER SALES FLOOR ’

- 231 TOTTENHA RT ROAD LONDON W.1 01-636 5682
NEW MIDLANDS STURt

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM 0602-40403
All mail to Nenry's Radio, 303 Fdgware Road, London W.2

Benefit from our 30 years’ experience
in retaii electronics!
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| PRICES INCLUDE VAT |
KITS Hi-Fi Cabinets TEAPK Veneer JACK PLUGS P & P 12p per 12

& P 78p  Screened Chrome Plastic Body

17”x1D”x7”’cutfcr8”& 2:5mm 13p i0p
Tw o B39 3-5mm 18p 13p
12"x 8”x 4{-”cm‘forﬁ”’ar7 x4” £3-78 Standard Mono  925p 17p

18" x 12" x 73" cut for 10" or 8”
& Tweeter £5-95
Compleie with Insir. & Hardware.  SPEAKERS Chassis P &P 40p
(Tweeter 20p)

Standaid Sterec  43p 25p

MICROPHONES P &P20p gLAC 8”8 watt HF Cone £285
UD 120 Cardloid Dyn 50-50, ooo cls ELAC 8”15 watt Long Throw £3-95
A e cone S38
UD 147 Cardioid £ £9 so “ 10 watt one
ardicid Bynamic FANE T x4” Cor. Mag, 178

24" Tweeters £0°75

CARTRIDGES & STYL! P&P 20p

EshTnamen i
urren i - LDRiN D D

Resistance 0/6K Ohms, 6 Meg Ohms G%m © (lm: SMI) ( I lam)

MULT!METER Model 1Tl-2
000 O.P.

DB —20 o +20. G850 £3 50 £1 '95
Capacitance 10pF muF O-1uF .
35 P &P 2tp G800E £8-00 £4-85
PHL RN PE fE SHUREWLUZ,  EHSe 502
The followmg 2” range measure M'slg;EJll ggg z"g;g
i R MISED  £11-50 £8-90

1J-” dxam. hole in

panel reqd, CASSETTES & TAPES
MEG 0-50 4A, ME7 C60 C90 C120
o_mo uA, MEB 0- EMi Sound Hog 38p 48p S8p
500 A, MES 0-1 Compact Low

mA, ME10 0-5mA, ME1T, 0-10 mA, _ Noise 32p 4ip S0p
ME{2 0-50 mA, MEi3 0_190 mA, BASF LH 55p 75p 97p
MEt4 0-500 mA, ME15 0-1 amp, LH Super 72p 90p £1-90
ME16 0-50 volts AC, ME17 0-300 P&EFE‘25p perorder 10 or more P& P

volts AC, MEi8 “S*', ME19 Vi, FR

SCALE AT £3-00 EACH Reel to Rese:’ Recording Tape

td, Play Leng Play
] 4p

30p
£1-20p
Up to 4 P & P 25p. Thereatter 10p
Prices correct at time of going to
Press.

\/enusound ltd s

63 WhltWOl‘th Street Manchester 1
Telephone 061-236 3921 ;

ELECTROVALUE

The good components service

In relatively tew years, Electrovalue has risen to a position:
of pre-eminence as mail-order (and industrial) suppliers
of semi-conductors, components, accessories, etc. There
are wide ranges and large stocks to choose from as well
as many worthwhile advantages to enjoy when you order
from Electrovalue.

CATALOGUE 8 NOW READY

Enlarged to 144 pages. New items, opto-electronics. Diagram of com-
ponents, appllcations, i.¢, elrcuits etc. Better than ever No, 7, Post free
40p., lncludmg voucher for 40p for use on order over £5 list value.

DISCOUNTS

On all C.W.0, mail orders, except for some itemis marked NETT.
50/ on orders list value O/ on orders iist value
O £5 or more © £15 or more

FREE POST & PACKING

On all C.W.0. mail orders in U.K, over £2 list value. If under, add
10p handling charge.

PRICE STABILIZATION POLICY

Prices are hetd and then reviewed over minimum periods of 3 months.

QUALITY GUARANTEE

On everything in our Catalogue—No manfrs. rejects seconds or sub-
standards merchandise.

All communications fo Section 1/12,28, ST. JUDES ROAD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 o0HR Telephone Egham 3603, Telex
264475 Shcp hours: 9-5.30 daily, -1 pm Sats,

NORTHERN BRANCH: &80, Burnage Lane, Burnage, Manchester
M19 INA Telephone (061) 4324945 Shop hours : Dally 9-5.30pm ; 9-1pm Sats.

Pracrical Wireless, December 1975
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POWER UNIT Type Al2

Supplying 6, 75 or 9
Voit DC at 200 mA.
In mouided case form-
ing & 2 pin 8A main-
plug.

2 meire output lead
with 4-way omltiplug
giving 21 and 2-5 mm
sockets and 3-3 mun
plugs.

VAT

TRANSFORMERS

ADD 8%, VAT ON ALL TRANSFORMER PRICES

Price £2'80. Post 10p. pius 257,

2” and 4” PANEL METERS
% 4

BIZE: 60mm Wide SIZE: 110mm Wide

x 45mm High x x &mm High x

40mim Deep. 4310 Deep.

Movement 1L.R. Movement LR.
Ohy Ghins

0-50 micro A. 1400
0-100 micro A. 730
0-500 miero A. 200

200

g
0-50 micro A, 1250
0-100 micro A. 580
0-300 micra A . 170

0-1mA 176 0-1mA

0-3 mA 176 0-5ma 200
0-10mA 6 0-loma 6
0-50 maA 5 0-50mAe 05
0-100 mA 63 0-1001A 08
0-500 mA 3 0-500mA o5
¢-1 AMT 05 1 AMP 05
0-2 AMP 05 0-2AMP 0-5
0-26 Volt 15K 0-25 Volt 5K
0-50 Voit 50K 0-50 Volt 50
0-300 Volt 300K 0-300 Volt 300K
"g" Meter 170 “'g* Meter 200
VT Meter 5259 VU Meter 5250

VU Meters arc complete with detectors.
Modern wide view.

Price 27 £8-20 Post 10p. Price 4” £4-00
Post 10p. Lamps 80p per set. plus 8% VAT

$ watt CARBON FILM RESISTORS
1 watt at 70°C E 12 range 10Q--1M Q 5%
tol above 470 K Q 10% tol at 95p per 100,
plus 25% VAT

C1000 MULTIMETER

Special Offer
Compact General Pur-
pose Mini Multimeter,
Input Resistance 00
ohiny per valt

anges: .
AC Volts  0-15, 50, 250,

1
DC Volte  0-10, 30, 250,
000 V

DC Current -1 mA
0-100mA
Resistance 0-150K ohins
Size £0 X 24 x 90 mam
Complete with Batteries,

Test,
Instructions. Special price £3-35Post 30p.
plus 8% VAT

Prods,

CI00l MULTIMETER
Tnput Resistance 20,000 ohims pet volt
Overload protection
150 A movement, clear scale
Rangex—AC Voits 0-10, 50, 250, 1000V
DC Volts 0-5, 25, 125, 500, 2500V
DC Curreiit 0-30 mA
Reyistance 0-60 Kohms, 8-6 Mobins
Declbela ~20 to +22 d8.
Carrying Case, Test Prods and Batterivy
included.
Size: 115 X 8-3 X 27 ens,
. Price 29-85. Post 20p. plus 8% VAT

CASED TRANSFORMERS
Housed in smart resln-coated steel cases, so Volts ‘o vo“'
with 3-cure power cable and outlet socket, { Prim. 200-240V. . Prim, 230-240V.
fused primary v'vlmllug. Tnulation type; are ] Sec, 19, 25, 33, 40, 30V, See. 24, 30, 40, 48, 6OV.
fitted with 3-pin outlet si:cxets, and are Bef, o2 st e .
available with 110 volt or 240 voit output. | A™"* N;f Pr"" i Anps 1;;: P"’c' BN
(Please atate). Auto types are iitted with a 05 194 230 056
2-pin flat style sockets up to 500 VA, 3-pin § 0-3 162 2:58 0-47 1 196 341 056
gockets from 750 to 3000 VA. Sge Auto and | 3 103 348 H56 * 127 509 0-72
Isolation sections for prices. » 104 508 964 3 125 252 080
3 108 581 072 4 323 875 0-95
SAFETY ISOLATING A 100 758 088 P 48 9% 0-95
Prim. 120/240V. Sec. 120/240V. Centre Tap | 107 1230 095 & 2y u e
L Boreer. ey B _ 8 18 1320 113 10 122 1820 O.A.
(watts) No. Cased Plugs  Open Post } 10 119 17:02 0.4 = 189 1850 0.4
£ 2 Pin - £ £
0 80 lbggnh 43
il 139 -8 2 -37
T waom 530 0 A% MINIATURE AND EQUIPMENT
200 151 11-70 088 314 Prim. 2407 with screen.
250 152 1315 088 9:80 Voite Milliawmpe Hef. Price Post
Sgg i5.2 lg’;g g:g {%gg 8ec. 1 Bec. 2 Ree, | Sec. 3 No. E ] s
J00 154 1750 - f 2-0-3 - 200 — 238 150 028
iy Teo ooy ity e 0-6 0-6 500 500 234 138 025
156 3585 1 2015 0-6 06 1000 1000 22 140 047
1500 157 4225 110 3837 §-0-9 — 100 et 13 1-40 025
2000 153 4995 264 3710 0-9 0-9 330 330 935 150 025
3000 159 7350 264 U85S 0-8-2 0-8-4 500 500 207 183 034
0-8-9 0-8-9 1000 1000 208 275 047
12 & 24 Volts prim. 200-240v. 15-0-16 2 40 = 240 135 0-25
An Ref. Pri -15 0-15 200 200 236 1-38 0-25
1wV vy N M 20-0-20 z 30 s 24l 188 0-25
03 015 242 1-58 0-20 2 150 156 237 138 025
05 0-25 111 128 ¢~15-2¢ 0-15-20 500 500 205 273 0-56
b 0-5 213 17 0-20 0-20 300 214 1-83 047
u 1 '7] 230 0-20 = 3500 NO SCREEN 1116 3-30 064
1 o 18 298 20-12-¢-12-26 - 700 (DJC) vy 220 0-47
6 5 70 418 0-15-20 1000 1000 206 3-50 0-56
M 4 108 HE 0-15-27 500 500 203 300 0:56
10 s 70 520 0-15-27 1000 1000 204 385 056
12 6 ne b4l
16 g 7 700
P - :
S he T s PLASTIC CASED SILICON BRIDGE RECTVIFIERS
ég %8 5’2% }33% One.Amp Two Amp Four Amp_ ‘Six Amp -
- BOP.LV.20p 50 P.LV.35p 100 P.LV.55p 50 P.LV.65p
30 ‘ J00P.LV. 25p 100 P.1LV.40p 200 P.LV.59p 100 P.LY.70p 1
Yoits 300 P.LV.28p 200 P.LV.45p <00 P.LV.85p 200 P.I.v.80p :
Prim. 200-240¥. Sec. 12, _15. 20, 24, 30V. § 600 P.I.V.30p 400 P.1.V.50p 600 P.I.V.78p 400 P.I.V. 90y E
Amps e L Pos ADD 10p P & P PER ORDER plus 25% VAT :
05 12 ;28 O-d'é
1 w9 2 0-5 i ¥
2 3 350 038 PLEASE | POWER UNIT Type CC 12-05
a p 5
& : Output switched 3, 4-5, 6, 7'5
g 21 Hid 972 ADD 9 and 12 volts at 500 mA D.C,
"; s1 "18 072 vAT Operates from 240 V mains,
8 lgg 3:55 83? axiu:lle for Rr?ld;’m. Tape
g 1 : ecorders, Recol iayers etc
10 89 967 0-95 ASISHOWN g}zz 7-5%5-0x 14-0crn. Price
-05. Post 30p. + 259% VAT
AUTO TRANSFORMERS
, . Price  Price Price MINIATURE NEONS
Va Ret. Caged  Plugs Open  Post 6mm dia, 12nm length leads length approx. 20mm. Recorn-
K;%zd athis 55 540 Yo;lts& 3 pin & £ mended ballast resistor 150K ohmas for 240 Yolt operation
a0 il "$10 020 17 041 Price: Packet of 10 for 60p. Postage 15p. plus 8% VAT
Tapped at 113, 200, 229, 240 Voltx
150 4 865 020 412 056
F: HE HE | ASWP.LTD
6 ¥ 0-2 & 72
500 & 1195 080 885 088 owe ® .
@ & Mg gR -
4 & 08 - d 2 3
o0 5 g5 oss 183 oA DEPT PW9, SIMMONDS ROAD, WINCHEAP,
oo 15 s 5% sens o | CANTERBURY, KENT.  Tel: (0227) 52436

Send 25p for Catalogue

N.S.E KITS

3 CHANNELS-3000 watts

% HIGH SENSITIVITY

* STABILISED SUPPLY

% EASY TO FOLLOW
INSTRUCTIONS

% READY-DRILLED FIBRE-GLASS
BOARD

CIRCUITRY
% ISOLATED INPUT—ACCEPTS
ALL AMPLIFIERS

£12:50 inc. VAT, Post & Packing

329 WHITEHORSE ROAD,
CROYDON, SURREY, CR0 2HS

FOUR CHANNEL MIXER

* FOUR HIGH IMPEDANCE
INPUTS

* WIDE RANGE TONE CONTROLS

* FIBRE-GLASS DRILLED BOARD

% LOW-NOISE CIRCUITRY

* SUIT DISCOTHEQUES, GROUPS,

% TOP QUALITY COMPONENTS Etc
% SCINTILLATING PERFORMANCE % EASY TO FOLLOW
% ADVANCED SILICON INSTRUCTIONS

% CARBON FILM RESISTORS
% ELECTRONIC MIXING—NG
INTERACTION

£12.50 inc. VAT. Post & Packing

C.0.D. or C.W.0. We accept ACCESIS AND BARCLAY
CARD—Just Telephone (01) 684 0098 with your number.

Practical Wireless, December 1975

ELECTRONIRIT

... kits of exceptional quality”' (AUDIO mag. Dec. ‘,9_")

‘... Thesekits are very good"’ (P.W. mag. June 1975)

BUILD AND REBUILD AND DESIGN YOUR OWN WORK-

{NG PROJECTS—NO SOLDERING OR WIRING

Radios,

microphones, burglar alarms,

of all types, etc., etc., plus your own circuit designs.

COMPLETELY SAFE—suitable for all, from beginners on.
rojects £10:45, 100 different projects £20-45, over
95, Add-on kits, spares, availabie too.

Prices Include Valuable Manuals, Battery, p. & p. VAT etc.
Cheque/P.0./Cash {or 10p for literdture) to DEPT. PW

30 diffel
150 £33

rent

Satisfaction guaranteed.
ELECTRONI-KIT LTD, 408 St.John's Street,
London, EC1.(01-278 4579

www.americanradiohistorv.com

Inter-comms,
detectors, solar cell, photoelectric cell, volce refay, electronic
cats, birds, guns; organs, llluminometers, voltmeters, meters

643
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LISTEN TO CODAR°® THE worRLD!
wCR70A e, RQ.80v
: T g

T £10.00! (2)
LN BICR vAT 2250
= ' AERIAL TUNER UNIT

This new CODAR A.T.U. tunes 1.5.30Mhz and is designed to match random

iength single wire aerials from a few feet of indoor aerial to iong outdcor
£390m! ';,::';) wires to the receiver.

Hi-Q tow loss air spaced CODARCOIL inducter with no less than 10 position

GOMM""“;AT“)N REGE'VER + VAT £9.75 tapping switch and tuned by two air spaced variable capacitors, gives exe

éep:ionally‘ widls range of matcl":inﬁ.:o all types 2( re%eiver;s”. Terrd]
The CODAR CR70A is an outstanding general coverage communication ompact size, handsome fow slim line eabinat 9 x 57 x 23", Ready for use,
receiver, ideal for the keen S.W.L.

v It tunes from 540 metres medium through to 10 metres with no gaps. NEW

Covers shipping, coastguard and distress fr q ies, all six r PRODUCT! MIN' CUPPER
bands l60-=g metres, Internacional broadeast, Met. sica‘c’ions etc. etc. SHORT WAVE KIT
giving world-wide reception. Exclusive features include Air-spaced All transistor. Tunes 550Khz to 30Mhz world wide covera i ini

5 20 % . - 5 ge using 4 ture
CODAR-COIL Hi-»Q" Aer!al input, illuminated Meter and Slide plug.in coils. Seperate e|g§trical bandspread xr:c;ieves AMICV(E’/SS"B".mEo:z-
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB speaker output for any external 2-8 ohm speaker.
sign‘a’ls. Separate output for Tape recorder. No lce:hntl’ca.lld knp’vI'vledgeb required, pri‘nged :iv;t.:uit board construction,
Ready to plug in to 200/240 voits A.C. it only needs your aerial and a Smple to build wich step by step pictorial instructions.

. b . A quality CODAR-KIT, full 12 months guarantee. The ideal } cost started

%/l3| ohm loudspeaker to bring the world to your finger tips. 12 months Kit for the beginner SWL to join thg fascinating hobby ‘oof“;ong d?s:ance
ull guarantee. listening and collection of colourful QSL cards from all parts of the world|
% IMPORTANT NOTE READY LATE NOVEMBER. FRICE £10-80 (CARR. FREE) + VAT £2-70.
This fine receiver is not a mass produced item, byt each sat is hand : N " == ,
built to your order, individually checked and air tested. Please allow fp"“ RF. PRE-SELECTOR. Wil subscantially improve reciever per-
for chis when ordering—your delivery dace will be shown on your ormance over the range |.5-35 Mhz.

receipt, sent by return.

* PLEASE ORDER EARLY FOR XMAS! MULTIBAND 6 SHORT WAVE KIT. PRICE -£l6~56(QARI\!’.AI=‘I}E£§?':
A ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED)

ACCESS You can b ; 2
pay by Access &
| SUPPLIERS TO M.M. AND
o ey DT B U c n nAn OVERSEAS GOVT. DEPTS.

' VALCON WORKS - BURRELL BUILDINGS - CHURCHILL-INDUSTRIAL ESTATE - LANCING - SUSSEX

WORLD-WIDE MAIL ORDER—EXPORT QUOTES FREE. Tel: LANCING 61901 BNI5 - 8TZ

There’s more than one way
to make your time more enjoyable.

: GR-1075
AM/FM Alarm Clock-Radio

PRICE £11-00 (CARR. FREE) + VAT £2-75

GC-1092AE Deluxe Alarm Clock GC-1093 Car Clock/Timer GC~1094 Digital Alarm Clock
. . - S GRS NS OUD OB am
Instead of just offering you one digital clock kit, I"T‘ el - b |

Heathkit offer you four. Two alarms, a car model and ) G(l)(:)g:gi%gr( glfg%eﬁs:gr) Limited, Dept. PW.IZS’ i

asuperh AM/FM clock-radio .
And being Heathkit,they all come in casy tobuild Plfalse Se“Id el Hi%thlft T r—
kit form. Complete with astep-by-step instruction catalogue. 1 enclose 1Up for postage.
manual. So you should enjoy every second. Name
Post the coupon,enclosing a 10p stamp,and we’ll ! Address
send you a Heathkit catalogue with full details. N |
Heath (Gloucester) Ltd, Dept. PW-125, Bristol Road, | Postcode i
Gloucester,GL2 6EE. Tel: (0452) 29451, ) —- RS —
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PANEL
METERS

STOCKED AT
481 Oxford Street 311 Edgware Road
42 Tottenham Court Rd. 3 Lisle Street
hranches or by mail order.

USED EXTENSIVELY BY
INDUSTRY, GOVERNMENT
DEPARTMENTS, EDUCATIONAL
AUTHORITIES ETC.

Over 200 ranges in stocked -other ranges to
order. Quantity discounts available. Send

for fully illustrated brochure.

*ftems with asterisk are Moving tron
type, all others are Meving Cait

CLEAR PLASTIC MODEL 50830
Size: 110 x 83mi

im
SQuA.. £a75
100uA £4.65 [ [
200uA £4.60 NP
500uA . £4.55 IR :
0-0-50uA £4.65
100-0,100uA .. £4 60 |
TmA L £4.50
SmA .. £4 50
Somé feso  1voC  famd
GOt £4.50 20v DE £453
A 5o S0VDC .. .. £4.50
1ADC £4.50 3oovDc .. . fa50
5ADC £& .50 15v DC £x.60
10ADC £4.50 SOOVIAC & w JE860
§V DC £4.50 VU Mezer .. £560

VU Mater

VEL
INDICATDH

18mm
= 18mm Panei
mounting.

PRICE
95p o/p

& Ins 15p Discounts for quantity.

CI.EAR PLASTIS MODEL 50640
Size: 85 x 64mm

- CLEAR PLASTIC MODEL MR a5p
50mm

Size: 50 x

S0uA. . €3.56

100uA £31.50

200uA £345

500ul £3.30

§0-¢-50uA £3.50

100-0-100uA .. £3.45

500-0-500uA .. £3.25

TmA .. .. £3.25

SmA £325

10mA £325

50maA £3.26

100mA £325 i€
S00mA £3.25 5 Meter ima. .
1aDC .. £3.25 VU Mater
5aDC g;zg tAAC

10V DC 2 sAAC
20vDC £3.25 J0AAC

50V DC £3.25 20A AC

300v DC £3.25 30AAC

CLEAR PLASTIC MODEL:MR 52P
Size: 50 x 60mm

50ul a0

100un £385

500uA £3.70

50-0-50uA €3.85

100-0-100uA . £3.70

TmA . £3.65

SmA £3.65

10mA €3.65

50mA £3.65

100mA . £3.65

500mA £386

1ADC £3.65

5A DC £3.85 S Meter 1mA .
10V DC £3.55 VU Mater
20V DC £3.65 1A AC
50V DC £3.65 SA AC
300vDC £365 LOALC
15V AC £32.75 20A AC
300V AC £3.76 304 AC

VU METER TYPE3
2500A Size: 33mm > 20mm.
£1.55 P/P &Ins15p

S0uA. . . £4.20

100uA £4 15

200uA £4.10

500uA .. .. £4.05

50.0-50uA .. £4.15

100-0-100uA . £4.10

TmaA . €4.05

smA . £4.05

10mAa £4.05 twovDC £4.G2

50mA £4.05 20v 0C .. £4.05

100mA £4 05 25V DC . £4.05
“500mA £3.05 50V DC .. E408

1ADC £4.05 300V DC . £4.05

SATC £4.05 15V AC . £4.1%6

10ADC €4.05 300V AC . £4.15

svBC f4 03 VU Meter £4 95
CLEAR PLASTIC MODEL SW100
Size: 100 x BOm

SduA. . g £5.G5
_100uA .. £4.95

MOuA .. .. £275

50-0-50uf . £4.95

100-0-100uA .. £4.90

TmA . e . £4.75

1ADC .. £4.75

SADC . £4.75 e,
wovoe . E4.75 180V AC .. . £4.850
6BvDC .. . f475 300V AC .. . £4.80
300vDC .. .. £4.75 VU Meter .. £6825

MDDEL ED'III? EDUCATIDNAL METER

CLEAR PLASTIC MODEL wR 38
42 x 42mm

£1.45
100uA £3.40
200ua £3.30
500uA £3.10
50.0-50uA .. £340
100-0-100uA . £3.30
500-0-500uA .. £305
imA . .. .. £3.08
1.0.1mA £2.08
2ma £3.05
SmA . £3.05
10mA £3.05
20mA €3.08
5OmA £3.08
100mA £3.05
150mA £3.05
200mA £3.05
300mA £3.05
500mA €305
750mA £3.05
1aDC £3.05
25DC £3.05
sADC . . €30
e B SMeterima

YU Meter

10QuA

500uA £4.05
50-0-50uA £4.35
100-0.100uA .. £4.30
500-0-500uA .. £3.95
TmA .. . £3.95
1-01mA £3.9%
SmA .. £3.95
10mA £3.95
S0mA £395
100mA £395
S00mA €395
1ADC £395
2ADC £3595
SADC £3.95
10ADC £3.95
15A DC £395
30ADC £3.95
50ADC £4.20
BV DC £3.85
10v BC £3.95
15V DG £3.85
20V DC £€3,95
s0v BC £3.95
150V D c. €395

v } rEDUCED TO CL
. £3.65°
" £355°] YAMABISH! VARIABLE
- £365°% yOLTAGE TRANSFORMERS
BEXTE RS v -y
—f MODEL SZS%BE:ICH MOUNTING
ns

8A £‘1945 £1.50
10A £23.75-£1.50
12A £25.90 -£1.50
20A £60.45- £1.50
25A £64.75-- £1 50
A £73.80-F1

MODEL CTZUZEN e
200000.pv.DC. | /
10.0000.p.v. AC
Mirror Scate.
5/25/50/250/500/
1000/2500 V. DC.
10/56/100/500/1000 =
V.AC. DC Rasisrance Sl
x10, x 1000 (3002 =
centre scale) DC
Current50ua/

2 5mA/250mA. —20
to468d8.

OUR PRICE £7.50 2/p & tns30p

Size: 100 x 90

A range of hld'l quallh‘
moving coit instrumaenty
ideal for school experi-

ELEAR PLASTIC MODEL MR 5P
Size: 120 x 110mm

POSTAGE / PACKING & INSURANCE 15p:

ments end other hanch SQuA.. £6.00

applications. 3" micrar 100uA £5.85

wate. The mater move- 200ul £5.30

ment is sasily accessible 500u A £5.80

0. demonstrate internat 50-0-50uA £5.95

working, 100-0-100uA .. £5.90

S0uA . .. £9.35 500-0-500uh . £6.65

100uA .. .. EB.70 1mA . £5.75

50-0-50uA .. £8.70 1-0:1mA £5.75 50V DC £5.75

tma .. .. .. EB.40 SmA . £575 150V DC .. £5.75

1-04mA . .. £B.40 ‘I.Om: gg?’: 300V DC . €575

1ADC . £840 50m 15V AC £5.85

SADC . £8.40 500mA/SADC €950 100mA £675  300VAC .. . £5.85

svDC .. €8.40 Sv:sovDC .. £9.50 500mA £5.75 sMetar imA.. £6.65

10V DC £r.40 SVi15vDC £9.50 1ADC £5.75 VU Meter €1.10

15V DC £8.40 1ANGADC £3.50 SA0C €5.75 1AAC £5.75
15ADC £5.75 SA AC £65 75
304 DC gg?]: 10A AC €5.75°
10V DC 5 20A AC £5.75 "

Clll..EA;l*FLASTIC MODEL SD4a6@ jovac €518 OATAT foiia~

SOuA. . . £385

100uA . £3380 - EDGWISE MODEL PE70

200uA £3.75 Size: 90 x 34mm

S00uUA .. £3.70 50uA . €456

50.0-50uA . £3.80 100uA . £4.50

100-0-1 oouA £3.75 200uA £4.45

TmA . £3.65 500uA .. £4.30

SmA . £3.65 50.0-50ua .. £4.50

10mA £3 65 100-0-100uA .. €4.45

50mA £3.65 20v OC 1mA 3 €425

100mA £3.65 sovoc 10V DG . €425

BOOmA £3.65 IOV DL 300V BC £4.35

1A DC €3.65 15V AaC VU Meter £5.50

SADC £i.68 300V AC .. .. £3.80

1A DC £3.65 VU Meter .. £4.66

CLEAR PL ASTIC MOOEL MR 55p
S 6 7o

4.35
100uA .. £428
200u” .. £4.20
500uA .. f415
50.0-50uA .. 425
100-0100un .. £4.20
500-0-500ua .. £4.0
imA .. £4.10
1.0-1mA £4.10
Sma £4.10
10mA £a10 - 18V DC
50maA £470 AV AC
100mA £410 . 150VaAC
500mA £410 300V AC
TADC £4.10 S00V AC .
A DC £4.10 5 Metar 1mA. .
1GA DC . £40 VU Meter
15ADC . £4.10 1A AC
20ADC . £420 SA AT
30A0C . €325 10A AC
50a DC - £40 20A AC
5V DC £4.10 30AAC
10V DC £4.10 50A AC
15v DC fa.10 S0mAAC. .
20v DO . £4.0 100mA AC
50vEBC £4.10 200mA AC
150V DC £410 500mA AC

240° Wide Angle
1mAMETERS

MVWY1-8,80 x80mm

£7.45P & Pins15p.

ALL PRICES
INCLUDE VAT

15/250/500/1000V AG. 0.067.
O ot
210, x 100_ x 1,000, x 10.000 (5O{2,
" 5000 5k{2. 50k()} contre scale)
-Battery operated. Size: 160 x 87 x
40mm. Supplied in carrying case com-
plete with test (eads.

£4% | OURPRICE £8.60 P/P R Ins 60p¢
£4.20

ca20 § HIOKI 730X

£4.30

30,000 opv. Over-
lcad protection.

£330, § 6/30/60/300/600/
£é10-9 1200v DC.12/60/

1206/600/1200V AC.

ca.10- § 60/pA/

£4.10* § 30MA/300mA.

£4.10 2K/200K/

£4.10" N 2 Mag Ohm.

EJ.ID: —101te +63dB.

©410° B DUR PRICE £8.10
: P/P &ins 30p

30,000 npv DC.
15.000 cpv AC. F

GI!HS/GO/SM/GOO/ £e
1200V.DC.8/30/
120/600/1200 V. AC.
DC Resistance %1,
%10, X 100. x 1000
{B0{) centre scale),
DC Current 30ui/

3/30/600mA. —20 10 +63d5

lDUR PRICE £9.65 r/P & ins 30p

WM@/’? give you credit

Practical Wireless, December 1975

Cheques to the value of £30 accepted from personal
shoppers with bankers card. In other cases and for amounts

in excess of £30. Please allow time for ciearance. Bankers
Drafts accepted. Cheques to any value acce pted for mail orders.

www.americanradiohistorv.com

BARCLAYCARD
8 ACCESS Phone
your order to
01-200 1321 or
calt nto any branch

645
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IT MAKES SENSE TO

TMK 200 MULTIMETER KIT

Build yourself 8
quality 20000 opv.
multimeter and

sSave mone!
Complete kit with
meter scale,
movementand
rotaryrange
selector ready
mounted in
cabinet. All parts.
batteries, test prodsand
instructions. Ranges: 0/0.6/6/30/
120/600/1200v D.C. 0/6/30/120
600/1200V A.C. Current:0/0.6/6/
60/600mA. Resistanca:0/10/
100K/1/10 Meg ohms. Decibels :
—2010 4 63db. Size: 90x150 x
35mm

QUR PRICE £9.65p/p & Ins 30p

. 25/.)0/125/25 /
500/1000. A

TMK MODEL TW50K

50k i
OC Volts: 0.125/
0.25/1.25/2.5/5/10/

olts
1.5/?/5/ 10/5/ 50/
r ent

1000. D
25/ 50uAI 2 5(5/25/
50/ 250/! 500mA/5/

10 Meg ohms. ?/20 10 +81.! 5d8
OUR PRICE £13.507/p & ins 60p

UA324 MULTIMETER
High sensitivity,

'0,C0000pv. Ranges:
61.275112/300
0/120/600/1200V
DC. 3/6/15/60/150/
300/600; 9oo AC.
Current: 6/
--/so/soomAlsA DC.
13/3 o/soom /

AAC Resi
’5/500 ohms/o 5/5/50/500!( ohms/5

ohims. Decibels: —10 to +1248. Size
167 x 98 x 63mm. Supplied comp-
Ietz w-th tust leads, spare diode and

DUR PRICE £10.60#p & Ins s0p

HIDKI 750X VOLT-OHM-
MILLIAMETEH

43 s: 0—0,3/0.6/
.5/3/ I1Z/30/SD/150/
3 V DC.

7y . (&
0-3/300k/3/30Mohms
Dec 10 to +17dB. Qutput:—
0—3/6/15/30/60/120/300V Act
acy £ 3% OC, + 4% AC. Sensit

meter. Bu-h |n protecnon S
102 x 153

OUR PRICE £12.907/p & Ins 60p

u4313 MULTIMETER
High sensitivity 0
(20.000 opvon
DC and 2.000
opvonAC)and
accuracy of 1.5%
on DC and 2.5%
onAC. Ranges:
DCand
AC

current; /.
0.6ma/ 5
3/15/60/ 1
300/1.5A:
DCand AC
Voitage:
1.5v/3/7.5/
15/30/60/150/300/600; OC resis-
tance 1kohm/10/100/1.000.-10 to
+12dB. etc. Complete with steel
carrying case and leads. manual.

DUR PRICE£14.90

p/p & Ing, 60p

MODEL 500

30,000 opv with

nvar!oad pmuct—
Mirror 5

0/0 5/2 5/10/25A
10067 B
0/2. 5/10;25/100/

250/500/1000V
AC. 0/50uA/5/50f
500mA, 12A DC.

SWR METER Mode! SWR3
Handy SWR meter for
transmitter antenna align-
ment, with built-in fiamn

scale 5 section collapsitle
anunna Size 145 x

DUR PRICE £4.557/P 8 1ns 60p |

0/60k/6 meg/60 rnegohms.
OUR PRICE £15.05p/ & 1nss0p

100.0000pv.
Mirrorscale,
Built-In meter
protection. 0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/300/
600V AC. 0/104A/
6/60/300mA/
12Amp. 0/2K/
200K/2M/200 Meg

QUR PRICEE18.907/P & Ins 60p |

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overload
protection. 0/0.
.6/3/1 2/30/1 Z
00V DC. 0/6/3
20/600V AC.
0/12/600uA/12/
300mA/6/12A DC
Meg/
100 Meg.
—20 to +50dB. 3
0.01-0.2MFD
Transistor tester measures Alpha, Beta
and ICO. Complete with instructions.
batteries and lead:

OUR PRICE £22.65p/P & 1ns 60,

o
\\Q

U4312 MULTIMETER

extreme{y sturdy
instrument for

general alecmcal

800V DC &
0/0.3/1.5
60/150/3
900V AC. 0/300u
1. 5/5/15/150/50/
600mA/1/1.}

DCI 0/1 5/8/13//
B50/150/6

1.5/6A AC. D/200/3k/30k ohms. DC
accuracy 1%. 5%. Knife edge
pointer, mmov scale Comgpiete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £17. 60p/P & 1ns 50p

Q\

g.
ol

8

KAMODEN 360 MULTIMETER
High sensitivity.
100kokm/
AC 10kohm/V
S'* mirror scale,
overload protect

50/250/ 1 OOOV

0‘01 mA/O,E/S/SO/
500mA/10A.
Resistance: 0.1/
1/10/100 ohms/
1/10/100k obms/
10/100M ohrrs.
Decibely —20 to
+52dB, Battery operated. Size: 180 x
140x 80mm rgupplieo‘ complete with,

test teads e
OUR PRI_CE £18.807/P & 1ns 60p

Model HT10084 MULTIMETER
Overload protected,

shock proof circuits.

9.5uA Meter with

mirror scale. Sensitivity |

100kV. Poia x chan

switch. Ra

1-/50/250/500/

Volts DC. 2.! 5/10/50/
250/1,000 V C.

DC current:— 10/250uAI2 5/25/250
mA/10A. AC current:—0--10A.

10 +62dB. Operates from 2 x 15V
batteries. : 180 x 134 x 79mm.

OUR PRICE£21.50p/p & 1ns 60p

KAMODEN NI7208 FET vom

Inpm im
1535/1 2. 5/10950/
000V DC. 0/2. /

CI5 PULSE OSCILLOSCOPE

For display of puised

and puvmc(u: wave-

forms in electronic

circuits. VERT AMP,
idth: 10MHz.

itivity 2t 100KHz
HMSlmm 0.1-25;
HOR. AMP. Band-
width: 500kHaz.
Sensitivity ay 100kHz
VRMS/mm: 0.3—25
Presat triggered sweep
1-3000usec. Free ronning 20—200
kHz in nine ranges. Calibrator p|pr»
220 x 360 x 430mm. 116—230V AC.

'OUR PRICE£47.50 ""’&'"s
TOWTA MULTIMETEH

Features AC current
ranges. 20,0000pv.
0/0.5/2.5/10/50/
250/500/1000V
0/2 5/10/50/250/
00/1000V AC.

U4317 MULTIMETER
‘High sensitivity
instrument for fisid |
and laboratory wark.
Knife edge pointer,
88mm. mirror scale.
Overload protecnon

0 51?;/1 0/25/50/1 00/250/500/1000
5/10/25/50/100/250/
5 /1000V u"ent OuA .5/
1/5/10/50/250!‘1A/ /SA
05/1/5/10150/25011\ 5 ‘AC
0.5/10/100/200 uhms/'l/3/
30/300k ohms. Decibels: —5ta+10dB
Baﬂery operated. Size: 210 x 115 x
in carrying case com-

U4315 MULTIMETER
Sturdy 43-range
multimeter for
currentand
voltageinDC
AC circuits with
freq.45-20kHz
and DC resis-
tance, capaci-
tance.
etc.

A /100uA/ b
0 SpA/1/8/25/
100/500/2500; DC75mV/1V/2 6/5/
10/25/100/250/500/1000: AC O,
mA/1/6/26/100/600/2500; AC'IVI
2.5/5/10/25/100/250/500/1000; DC
3000 DC 5k€2/50/600/5000: -15db
+ZdB Complete with steel

carrying case and leads, manual.

OUR PRICE£10.80

p/p & Ins. 60p

B80m
plete wnh {eads.

OUR PRICE£18.35p/p & ins60p

- Will measure AC and DC volts, AC

OUR PRICE £63,70P/7 & ins 500 |

184 THANSIPSNTDR TESTER

indication. Operates
on two 1.8V
batteries. Complete
with instructions ete.
OUR PRICE
£4.85P/P &1ns20p

SINCLAIR DM2 DIGITAL
MULTIMETER

1
R LTI

and DC current. and resistanceina
total of 20 ranges. The large light
amitting diode display wili read up
10 1399 and automaticatly indicate
polarity, Indication of positive and
negstive overload is also provided.
The instrument is fitted with s
combined carrying handle and
bench stand and sockets are
provided for the connection ofan
external powaer supply.

RANGES:

DC VOLTS: 1v.10.100v, 1000v.
AC VOLTS: Tv.10v, 100v, 1000v..
DC CURRENT: 1mA,10mA,
100mA.1000mA..

AC CURRENT:!1mA, ‘lOmA
100mA. 1000mA,

RESISTANCE: ‘1k 10k4100k/1000k

TRANSISTORISED LCR. AC.
BR/8 MEASURING BRIDGE

axcellent range and
accuracy atdow

cost. Resistance:
ammk ‘6 ranges: 0.1
ohm-11.1 megohm i 1% Induct-
ance: 6 ranges: 1 microhenry-111"

MODEL AF.105 VOM
50,000 opv. Mirror
scale. Meter
protection.
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200V DC.
0/30pA/6/
60/300 mA/
12 Amp, 0/10K/
1m/10m/100

Meg Ohms. —2010-+-17dB.
OUR PRICE£13.50p/P & Ins 60p

mA DC.
0/5k/50k/500K/5 M 0/5‘/)"/""/”13{:100 henries * 2% Capacity: 6 ranges:
500IMogohims 0/100mA/1/10A 10pf-1110 mfd + 2% Turns Ratio:
OUuR PI’HCE AC. 0/5k/50K/5000/ 6 ranges: 1:1/1000-1:11100 = 1%

p/P 5 Meg/5 Bridge Voitage at 1.000cps. Opera-
£24.30'P/P & Ins 60p Dot 58 10 +624B. ted from 9-volt battery. 00 micro-
91 Clamp VOLT OUR PRICE £21.507/P & 1ns 600 gmpzmeter indication. s.;./;g x

MMETE 7Y 5 " x2" A
e [ — KAMODEN 72.200 Multitester OUR PRICE £29. 7815 605
age and current without High sansitivits
breskingcircuit Ranges: tester. 200,000 opy TE22 SINE SQUARE WAVE
AC. Current: Overload protected. AUDIO GENERATD
10/25/100/250/5004. Wirrar scale.
Accuracy 4%; Size 283 x Ranges: -~0/.06/.3 Sine 20cps
94 x 36mm. Complete 3/30/120/600/ to Hz
with ca"qu case, leads 1200V DC. 0/3 on 4 bands.
and fu 12/80/300/11200 Square 20
. cps 10
OUR PRICE £15.10p/p & ins 600 | ¥ avAr120mA/ kHz. Dutput
U4341 Multimeter & STENALASS o8 Ghens.
imeter —~20 1
u \ 200/250V
2 Meg/2!

Transistor Tester_

27 ranges. 16,7000pv.
Overload pmtoctcd

Rany 3/1.5,
30]60/ 1 50/300/90
BC. 1

/ 50/
300/
Current D 06/0 8/
6/60/600mA DC.
0. 3/3/30/300mA AC.
Resistance: /
06/2/6/20/60/200k ohms/2 Mohms.
Battery operated, Supplied compiets
with probes, leads an steaI canymg
case. Sizo: 115 x 215 x 9|

TE-20D RF SIGNAL

AC operation. Supplied brand new
guuma
and

! 3
OUR PRICE£26.90p/F & ins 60p

. with instruction manual

GENERATOR
Accurate wide range
signal genarator
covering 120 kHz-500
MHz on 6 bands.
Diractly calibrated.
Varisble R.F.
attenustor audio output. Xtal socket
for calibration. 2207240V ac.
Brand new with instructions

ALL PRICES
INCLUDE VAT

OUR PRICE£11.85 P/P & Ins 60p
instrurment 10

test revarse leak

NN, PNP, diodss, o
lriﬂslf'(olsl SCR’s

internal batteries.

Complete with

KAMOBEN 7735
TRANSISTOR TESTER
current and DC

cusrent. Ampli-

ete. 47 square

clear scale meter.
instructions, leads

carrying handle.

High quality 1

fication factor of :
ates from

OUR PRICE £18.90..

PP
ins 60p

Size 140mm x Z_15m5n x 170mm,
OUR PRICE £24.30 P/P & Ins 60p

MODEL TE20 RF SIGNAL
GENERATOR <

Six bands. 120kHz—
260MHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy + 2%. Audio
oulpul to 8V. Power requirements:.
105- 125V, 220240V AC.Size: 193
x 265 x 150mm. Complete with test

OUH PRICE £20.45r/p & Ins 60p

ARF 300 AF/RF SIGNAL
GENERATOR

All lranslstonsed
compact fully
portablg. AF sine-
wave 18H2 10 220
kHiz. AF square
wave_18Hz to 100k
Hz. Output uare/
Sme wavs

RF 100kHz to
ZOOMHZ Output
1V maximum
220/280V AC opevanon Co‘nplets
with instructions and leads.

DUR PRICE £40.50°/F &inssop

NEW GOLDRING G102 KIT

Belt-drive 2 -spead turntablein kit
form complete with puck up arm
and head shell

OUR PRICEE21 15|ns£1 00}

LASKYS

646

a service that
makes sense!-

EXPORT Personal exports arranged for
overseas visitors. Goods specially packed,
insured and despatched to all parts of the
world at minimum cost exclusive of VAT.
Paymaent by bank transfer, certified cheque,
postal order of money ordar inany currency.

Practical

www.americanradiohistorv.com

CUSTOMER SERVICES o,

Customer Services Division at Head
Qffice will answar all your enquiries
- justring 01-2001321

Wireless, December 1975


www.americanradiohistory.com

BUYAT LASK

EXCLUSIVE

AUDICTRONIC

TO LASKYS

AUDIOTRONIC HEAOPHONES
LSH20 Indnvndual

AUDIOTRONICMODEL ATM5

Jewel movement,

volume coant
Monalstereo switch.
40-19,00 Hz. § ohms.
GUR PRICE £6.50
P/P & Ins 80p

LSH30 individual
tone and volume
controls Mono/
stareo switch,
30-20.000 Hz. 8 ohms.

OUR PRICE £10.50 /P & ins20p
LSHAD Two-way

speaker system.
individual volume
controls. 20-20,000 Hz.
8ohms.

OUR PRICE £12.95
P/P &Ins 30p

cese with odgmu
ohms adlunmtnn

303?5‘ 15/150/

(2500 Doopv) 06/30/
(5000 opv) o.soo

Rassu

x100. —10to+ISdB
 Supplied with bamrv
test lsads and d
bookist. Size: 12| % 73 x 28mm.

OUR PRICE £5.40 p/P&ins2sp

MINIATURE DRGAN
MUSIC MASTER AM100
Spanning
rearly two
octaves.
including
3 \“ semi-
‘ “‘&“‘ tonés.
! “This instrument
will give hours of anjoyment
to all the family. Beautifuliy
finished. The Xeyboard range can
be adjusted to be in tune with any'
instrument. Operates from
internal 9V battery. Fitted with
on/off awitch, vibrate switch,
earphone socket and extornat
3 '3V D.C. sacket.
Size 229mm x 127mm x 84mm

OUR PRICE£S.95 #/p & ins50p

SINCLAIR Project 80 Modules
240 Powsr Amp.  £5.60 P/P & lns. the
260 Power Amp.  £6.95 M9 & lns. 158
Stereo 80 Pre-Amp.E13.10 P/P & tus. 15p
Actlve Filter Unit £7.40 P/P & ins_ 15p
FM Tuner £13.90 P/P & lns. 15p
Starec Dacoder  £8.40 P/P & tus. 155
P25 Power Supply £4.65 PP & )
P26 Power Supply £8.40P/P &
PZ3 Power Suppty £7.90 F/P
Transformer for PZBES.10 P/P & lns “p

SINCLAIR'
PROJECT
805
Now available
atspecial low
LASKYS prices
—the famous
project 805 no-
selder amplifier kit. Incl

FANTAVOX FMT1 STEREQ

FM TUNER

9v Battery operated FM Stereo_
Tuner with A.F.C. FM88-108 MHz.
Seven saction telescopic aerial.
Edgewise Tuning and valume
controls. Size only 151x66x108mm,
Socket for extarnal power supply.
Sirple connections.

are

all necessary wires. push-on

clock redlo,
covering MW/FM wave-

AUDIOTRONIC ACD 770D
Cassette Dock with Dolby.
Twin VU meters, program counter,
DIN and phono input/outputs,
ievelslider controls, in sleek black.
brushed aluminium, and teak.
Freq. response:40-12kHz on
normail tape and 40-16 kHz on Cr0?
tape, W/F 0.2%. and with the Doiby
Noise Reduction Systemin.a
signal to noise ratio of 57dB.

OUR PRICE£79.85 P/R& tns.

bands. 60-minute steep timer.
timer. Choice of Grey or White
cabinet. &

OURPRICE £17.50 inse1.00

AUDIOTRONIC AHA101

Stereo Headphone Amaglifier
Al silicon,

inputs with
twin starso headphone ou'
separste volume controis

uts and
or aach
| channel. Operates from 9V battery.
INPUTS: SmV and 100m

OUTPUT: 50mV per :hannd

OUR PRICE£18.65F/P&ins30p

ELECTRONIC BALDULATDRS

We carry a tremendous range of
both packetand desk calculators
by Sinclair, Hanimex. Texan,
Hewlett. nckard Novus, Casio,
x, Litronix,
to the demand i

possible to include them in this
advertisement, so send for our
Iatest price list or call into any

branch.

s. PBO pre-amp, two 240
Power boards giving 12w rms, PZ5
powersupply,and a
comprehensive manuai.

List Price £49.93

/p & ins.
OUR PRICE £17.50 B/ 8 ins

£1.65
AUDIOTRONIC
AUDIOTRONIC Modef ATM1 LOW NOISE CASSETTES
Top vaiue 1,000 MODEL § 10 185
el oy C60  £205 £3.88 £5.50
o1 0760/ 25071 000 C90  £2.81 £534 £7.57
wolt AC and DC. €120  £3.59 £6.80 £9.64
) 01
‘ aloﬁé'.?‘.,ué“m. AUDIOTRONIC HIGH ENERGY
‘Decibels: ~10 10 LOW NOISE CASSETTES
+22d8. Size 90 x MODEL & 10 15
60 x 2Bmm. CE0LN  £3.59 £6.80 £9.64
.Complete with = CSOLN  £5.13 £9.72  £13.77
test laads. C120LN £6.15 £11.66 £16.52
OUR PRICE £4.60 p/p &ins 25p

p/p & tns. 15p per ordar

your nearest store

CENTRAL LONDON

481 Oxford Street, Wi
107ottenham Court Rd W1
33 Tottenham Court RA W1
42 745Tottenham Ct. Rd W1
257/8 Tottenham Ct. Rd. W1 5

(01)
493 8641

3 Lisie Street, WC2 437 8204
118 Edgware Road. W2 723978

193 Edgware Road. W2 36211
207 Edgware Road. W2 723 3271
311 Edgware Road. W2 262 0387
346 F.dgware Road, W2 7234453
382 Edgware Road, W2 7234194
109 Fieet Street EC4 3535812

152/3 Fieet Street EC4 3532833

BIRMINGHAM

116 Corporation Street 021-236 3503
BRISTOL

16-18-20 Penn Street 20421

Y|

1046 Whiigift Centre 681 3027
KINGSTON 38 /40 Eden St. 546 1271
LEICESTER 45 Market P! 537678

SPECIAL OFFER!
SINCLAIR 4000 AMPLIFIER
AND FM TUNER

Slimline elegance and great
parformance from SINCLAIR - the
4000 ampiifier gives §7W RMS per
channel (both driven) into 8 ohms,
phones jack, active switchable
scratch filter, low noise and
distortion, and much move

List Price £74.95 S,

OUR PRICE £33.95 cros "

A perfect match for the 4000
amplifieris the 4000 FM tuner.
which' boasts a capture ratio of
3dB, sensitivity of 3uV for 30dB
quieting. sterea baacon. clc

List Price £62.43 2/p &ins.

OUR PRICE£29.35£1. ss

WALKIE TALKIES
SKYFON NV7
Super low cost
transmitter/
receivers. 100Mw
with calt buzzer and
on/off volume
control. 7 transistors.
Teiescopicrod
antenna.

OUR PRICE £43.60}
per PAIRP/P & ins 50pi
NOTLICENSABLE

INTHE UK

& Ins.
OUR PRICE £12.40 RIF 2 \"°

ELIZABETHAN 8/12-1
8-Track Stereo Player. Home
8-Track player with automatic and]
mlnual pvogrammu chnnu- ang-
for
use with your hi fi system. Size
73w x 127D x 23 "h. List Price
£28.90.

OUR PRICE £14.90 2/%%

ALL PRICES
INCLUDE VAT

SENN- SOUN04 CHANNEL
ABAPTOR

Simple gouple this unit to your
existing stareo amplifier and add a
pair of speakers, and enjoy the
realism of the concert hall.

.p/p & ins.
OUR PRIGE £4.95 /P tos

BELTEX €6260 CAR AM/FM
RADIO & 8-TRACK
CARYRIDGE PLAYER

12v Neg. earth, has tone and
batance controls. cartridge
or

.andcomes

withinstallation kit, suppressors,
and instructions. {No cartridge
included).

y p/p & Ins.
OURPRICE £22.50 2/P.2

R URE
ABSOLUTELY FREE and avaiiable
from any branch of LASKYS or by
post {complete coupon below).
Qur brachureincludes a complete
pricelist, list of components.
Calculators, Tapes, Cassette
Decks, Tuners, Amplifiars,
Televisions. Record Decks, 1
Electronic Kits. Video. and a host
of other accessaries. Amust for
every hi-fi or electranics
enthusiast.

COMING SOON!DON'T MiSS
OUR BUMPER 48-PAGE
NOVEMBER/DECEMBER
CHRISTMAS CATALOGUE,
STUFFED WITH GREAT

LEWISHAM
29 Rwerdale, Lewisham Centre Opshing Soon
NORTHAMPTON

78 Abinglon Street 35753
NOTTINGHAM
57 Lower Parliament St 48987

OXFORD I5 Westgate Centre. 722870

9 NG
6 Friars Walk.Friar Street 0734 595459

RICHMOND 32 Hilt Street
ROMFORD 86 South Street

948 144}
20218

SLOUGH
Unit 65, Queensmere Centre Opening Soos

SOUTHEND

205 7206 Churchill West 612241
TUNBRIDGE WELLS

53 %57 Camden Road 23282
WOLVERHAMPTON

30 Wullrun Way 23384

CHATHAM, DARTFORD, SWINDON  Opening Soadt
Al prices correct at 30/3/75  but subject
to change without notice £. & 0. F.
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JTO LASKYS CUSTOMER SERVICES DIVISION (Dept PW12)

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

i Please send me the foll

Address ... ... ...

Signature .o

I
1
i
1
1
| Name .
]
1
1.
|
I

BARGAINS AND GIFTIDEAS!

TOTAL
""" |PURCHASE PRICE

Please send me your Free 32-nage Hi-Fi catalpgue price list 3

{inc. PfP&ins.

| enclose cheque (3 postal order (3 money order (3

I wish 1o pay by Barclaycard/Access and my number is

L

Registered n Engiand No 347947 a1 12 Lower Grosvenor Place, London SW1 QEX
D o EEED W S S S TS GI D Gwe GED SISyl GEE SR GWE SER GER SR
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offtware Gobbledegook!

technical material is that one is never quite sure

for whom one is writing. This is particularly so in
the case of a magazine like ours. Our readership covers
students, school teachers, laymen, electronics engineers
and university professors. In order to avoid talking down or
talking up we have to be very careful how we select our
words. Regular readers will know that we are always
careful to define words of an unusual nature and we always
attempt to make our descriptions as simple as possible
using plain language.

On the whole, manufacturers of elecironic components
are only too well aware of the probiems the potential user
has in working within the specified ratings of his device
and are careful to ensure that there is no doubt in the
mind of the experimenter or development engineer. We
would like to think that this ability has evolved by using
practising engineers to write up the original instructions.

We only wish the same could be said of a new range of
technical literature that is coming out on a new type of
integrated circuit, the MICROPROCESSOR. Publicity
material tells us that these devices are God’s gift to the
electronics industry; anything you can do with combina-
tional logic you can do with a microprocessor, with a
saving of space, time and money. Intuitively we believe
what we are told but from the reams of descriptive material
that are flooding our offices we have yet to find a document
which tells us in simple terms exactly what the devices do,
how they do it and how we can use them.

At first we thought that the problem was our own ig-
norance but on making enquiries in the electronics industry
we find the complaint is very commonplace. These devices,
like the computers they emulate, have brought into our
sphere of the electronics business a new type of individual,
the SOFTWARE SPECIALIST. It is unfortunate for us
that most. of the major microprocessor manufacturers
seem to have recruited teams of these, so called, “Whizz-
Kids” to pass on the facts of how to use and not abuse
these exciting new components. In so doing they have now
inflicted on us the “Buzz Word" technology in which these
Whizz Kids specialise. Being cynics we are not impressed
with sophisticated new words because, more often than
not, we have found that with a little more thought on the
part of the writer a meaningless new word, which needs a
~ glossary of terms to decode, could easily be replaced in
descriptive text with a straightforward sentence written in
simple English. We accept the fact that eventually one may
have to resort to the shorthand of mnemonics and buzz-
words when one is totally familiar with the subject but
where on earth is the sense in presenting to the newcomer
a document in which every fifth word is meaningless?

Come off it microprocessor manufacturers! We admire
your technical achievement in developing these potentially
revolutionary components but we are not impressed with
the way in which you are trying to persuade us to use them.
What we want is some well-written literature originated by
engineers, for engineers, and this MUST be supplemented
by a few simple applications reports. In our experience
there is only one way to really get to understand a new
component and that is by using it. How on earth do you
expect us to start building these systems when you seem
hell bent on disguising them behind a forest of

"Gobbledegook” ?
LIONEL E. HOWES—Editor

ONE of the most difficult things about publishing

648
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b:sco Decks

HE BSR McDonald BDS80
I belt-drive turntables used
in the Disco, illustrated on

the front cover this month, were
kindly supplied by BSR Limited.

Trio Catalogue

H. Morris -& Company,
B United Kingdom distribu-
etors for Trio high-fidelity
equipment, have produced a new,
fuil-colour, illustrated catalogue
detailing the Trio range.
Specifications and prices for the
complete range of stereo
receivers, tuners, amplifiers,
turntabies, cassette decks, loud-
speakers, headphones and high-
fidelity systems are included.
Copies of the catalogue, which
was designed and printed in
Britain, are available free from
Trioc dealers or direct from
B. H. Morris & Company, Trio
House, The Hyde, London NWS$
6JP (Telephone 01-205 6441).

Leak 2000 series
speakers

NEW and improved treble
A unit is being incorporated

in the Leak 2000 series of
loudspeakers.

Whilst the current treble unit
has a wide and smooth response
in the operating range of 4kHz to
20kHz and excellent power hand-
ling qualities it is now felt by
some that it sounds slightly hard
or brash.

The new unit, distinguished by
the carefully designed phase-cor-
recting assembly on the front,
when compared with its prede-
cessor produces smoother treble
but shares the detailed response
to beyond 20kHz. The previous
traces of hardness however have
now been reduced to negligible
proportions,

This new driver will be incor-
porated in the 2030, 2060 and
2075 enclosures in the Leak 2000
range—Rank Audio Visuagl
Limited, P.O. Box 70, Great West
Road, Brentford, Middzx.
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Ambience Phones

APANESE electronics giant
Matsushita Electrical Indus-
trial Co. Ltd. has introduced
a new headphone system called
“Ambience-phone”. It will be
sold in Japan this year and is to
be available in other countries in
1976. '

Listening with conventional
headphones, the sound image
localises inside the area of the
listener’s head-—unlike the sound
from a Ioudspeaker. Thus the
feeling of distance with conven-
tional headphones is nil.

Engineers at Matsushita found
that indirect sound is a vital
factor in giving a feeling of dis-
tance to the acoustic sense of
human beings. It was also found
that when the feeling of distance
was greater, the sound localisa-
tion outside the area of the head
was realised in a more idealistic
manner.

To achieve the desired effect
the company uses a delay ele-
ment called a BBD—bucket
brigade device. This device
passes a signal charge along its
elements from one to the other,
rather like a chain of firemen
passing buckets of water along
from one to the other—hence the
name. Passing these charges
along takes a finite time from
first to last element and thus a
delay is introduced.

Further research at Matsushita
showed that even in a system
where the loudspeaker gives an
“even” reproduction of sound, the

middle audio range is heard
louder, and the higher sound
weaker, due to the character-
istics of the human head and
hearing system.

The headphones used in the
Ambience system are designed in
such a way as to automatically
modify the middle range sounds
making them appear louder and
to make the higher sounds
weaker. The purpose is to simu-
late more exactly the character-
istics of a loudspeaker system.

Applications for the new sys-
tem are seen in almost every
facet of audio, hi fi, portable
radios, tape recorders, stereo
receivers etc.

The system was shown this
year at the “International Radio
and TV Exhibition 1975” 1in
Berlin. Already, some 20 patents
have been taken out in Japan,
and a further five are being
sought in five other countries in-
cluding Britain.—D.L.G.

Short courses
HE Engineering Technology
I Department of the Inner
London Education Authority
Paddington College is running the
following short courses: “Elec-
tronics Practical” from February
25th for six weeks. This is a
series of practical evenings for the
construction of gadgets, projects
etc. “Practical Electronics” will
run for five weeks from 28th
April, 1976. Students for this
should have a basic knowledge of
electronics and the course will
_cover such subjects as latest cir-
cuit designs and devices. Some of
the devices will be demonstrated
including a robot, HiFi unit and
an electronic music maker.
‘Further details of the courses
and application forms may be
obtained by contacting the
course organiser, G. D. Bishop on
01-402 6221 Ext. 55.

Audio/Visual Show

“ & UDIO/VISUAL in the Mid-
A lands” will be held on
February 24th, 25th and
26th, 1976 and will feature a wide
range of equipment within certain
categories encapsulated by the
Audio/Visual banner. This new
exhibition will bhe staged in
spacious exhibition halls at the
National Agricultural Centre,
Stoneleigh, Warwickshire. The
show will run from 10.00 am. &l
8.00 pm. each day with trade
visitors only during the morning
sessions, the general public being
admitted from 2.30 p.m. daily.
The show will be divided into

Practical Wireless, Decen;ber 1975

sections covering trade, education,
security and equipment of
domestic interest. The organisers
are aiming to attract specialist
audiences in each of these major
categories by issuing invitations
and directing an advertising cam-
paign towards each sector.

Parking facilities are excellent,
and there are plenty of good
hotels within easy reach of the
exhibition site.

For further information please
contact the organisers: D. L. Ford
Exhibitions (1968) Ltd., National
Agricultural Centre, Stoneleigh,
Warwickshire. Tel: Coveniry
21784.
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VHF station for
Radio Tees

HE Independent Broadcast-

I ing Authority’s new VHF/

FM/Stereo transmitters at
Bilsdale are now in operation on
95-0MHz, <carrying the pro-
grammes of Radio Tees.

Since the opening of Radio
Tees -on June 24th, 1975, the
programmes have been available
on 257 metres (1169 kHz)
megdium-wave. The predicted VHF
service area, which covers about
680,000 people, extends from a
little north of Hartlepool te about
Shildon and Richmond in the
west, southwards to a few dis-
tricts of Ripon and then again
northwards along the boundary
of the Cleveland Hills to Red-
car and including West Hartle-
pool, Billingham, Middlesbrough,
Stockton - on - Tees, Darlington,
Thornaby - on- Tees and North-
allerton.

Listeners using sterec receivers
are advised to use a good VHF
roof or loft aerial, reasonably
high, if reception is to be com-
pletely free of background hiss.
It is usually well worthwhile to
take extra care over an aerial
intended for stereo reception.
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LILNAL REAUDOUT

for
FIll tuners

PART2 Martin Oliver*
& JoeD'Eliat

look at the power supply design and give full
constructional details of the Digital Readout
System for FM Tuners.

POWER SUPPLY CIRCUIT

The circuit shown in Fig. 8 gives regulated supplies
of 5V and 13V. The two outputs from the trans
former are full wave rectified and smoothed to
give DC voltages of 8V and 18V. A voltage regulator,
IC16, is used with transistor Tr5 to drop the 18V
line to 13V (V2). This IC has an internal reference
diode and the output voltage can be adjusted with
VR2. The 13V output supplies the prescaler circuit
and also the input buffer if there is no convenient
supply in the tuner itself.

The 5V output (V1) uses Tr6 and Tr7 as a series
regulator from the 8V line, The voltage reference
is taken from the 13V supply via R50 and R51. The
IC has an internal current limiting circuit and R53
is used as a current sensing resistor.

Adjusting VR2 affects both the output voltages,
but the supply for the prescaler is not critical and

IN THIS, the second part of the series we will

* Formerly Texas Instruments 1t Texas Instruments

SYSTHMl|||IIII|l||||||IIIIIIIIIIIIIIIIIlllllllIIIfllllIIIIIIIIHIIHIHIHIHHIImlmlllmlllllllIIIIIIIIIIIIIIIIIIIIMI!IIII||||IIIIHIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII!IIII

"VR2 is set to give exactly 5V for the TTL logic
circuits. Typical currents drawn by the circuits are
0-5A at 5V and 90mA at 13V.

The power supply, prescaler and display circuits
are built on 0-1lin pitch Veroboard. A Vero DIP
board is used for the logic circuits.

POWER SUPPLY BOARD

The power supply should be built first as it can
be tested separately and then used to test the other
circuits. Fig. 9 shows the layout of the Veroboard
containing all the components except Tr7 and the
mains transformer. Tr7 is a plastic power transistor
mounted on the back panel of the case and connected
to the circuit board with flying leads. The layout
of this board is not critical and can be changed if

g —0Q
O5A T Tr5 V2
0 M 0L08] BFR39 +13V
S ) [ RB3 v
S | . +5v
&S 12 In Sy
> ) 64 10
LS c21 2 §
mains — R47 >
sacuF] 680 Ic1s i3
=C24
72723N o =
VR2 =) - 3>
476 p 3 {100pFl 4 L
N AU
coo=a  Sras I8 [ R49 R51 R52 R54
T 18K 33k 2.7k 3.3k 470
E uFE ov
o 4 ‘ & & < & 4 o}
Fig. 8: Circuit diagram of the power supply unit.
650 Practical Wireless, December 1975
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Fig. 9: Component layout on the power supply board. Transistor Tr7 is mounted on a heatsink.

necessary to allow for different sized components.
The polarity of the electrolytic capacitors is im-
portant and should not be reversed. 2

When the board has been built and checked it
can be tested by connecting the transformer and
Tr7. For this initial test Tr7 need mot be mounted
in the case as, under no-load conditions, it should
not get hot. When connecting the transformer to
the mains, the usual safety precautions should be
observed and connectors to the mains side of Tl
should be insulated. )

The outputs are checked with a multimeter and
the 5V line set by adjusting VR2. With V1 set to
5:0V, V2 should be 13V+1-5V. With this circuit
wogking correctly the rest of the boards can be
built.

% components list

=

POWER SUPPLY
 Resistors
R47 6BOGC R51 2702
R48 1.8k} R52 3-3k0) .
R4G 33k R53 0470 1W 5%
R50 2-T() R54 4708}

Al 3W 59 except RB3 -
VR2 é?aﬂ minfature preset

Capacitors ' ,
C21 '680aF 25V slect.
22 1500uF 18Y elect.
C23 100pF polystyrene

H . C24° 224F 25V elect.

Semiconductors " .
{C16  SNT2T23N (Texss) .
Trs - BFR3% '

 Tr6 BC184

“Trr TIP3Y ,

DY, DTS (2 o) -

r Miscellaneous .= N R
T1 240V primary, 8V 1A + 18V 0-2A secondaries. -
{Type 1743 from SIBA (Electronics) "Lid,,
Sunderfand. Road, Sandy, Beds. Price £4-55%

including VAT and p & p).
F1 0-5A 20rmam fuse and holder, C s
Case (RS type 3), Veroboard 0-1in pitch, Veroboard -
DIP board Type 11822, metal for chassis, coaxial.
cable, heatsink, BNC piug and socket. - ..~ - 7
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DISPLAY BOARD

The seven segment LED displays are mounted on
0-lin pitch Veroboard. Fig. 10 .shows the layout.
Care should be taken not to overheat the displays
when soldering and a very small soldering iron is
recommended. This also helps when soldering the
input wires as it is very easy to bridge the tracks
when a large iron is used.

LOGIC BOARD

Because of the large number of ICs a Vero DIP
board is used for the main logic board. This has
supply and ground conductor tracks and also solder
pads for making connections to the IC pins. Fig. 11
shows the underside of the board. Connections
between the ICs are made on the top of the board
with insulated wire and connections to ground or
5V are made on the underside of the board.

The component layout is shown in Fig. 12. In the
prototype IC sockets were used to makKe it easy to
change devices. These are not essential but they
do simplify fault finding. 5

The position of the wires is not critical, but they
should be made as short as possible. The circuit is
neater if the wires are all bent at right angles and
routed between the ICs. To avoid wiring errors as

. many different colours as possible should be used.

All components should be soldered in first
followed by the ground and 5V connections (under-

DOOY MmO N oL O
v SOSS 0000 SRa0

i e
R e TR A

%) ¥ !T‘J’”fl‘illl
o MNO-O0 € 0N T
§ fodbppgpzdc
Fig. 10: Component layout on the display panel. The board is viewed
from the copper strip side. Note that to achieve close packing of the
LEDs some of the breaks in the strips occur between holes. In the
prototype 7-way ribbon cable was used to connect the LEDs to the
main logic board.
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side) and finally the component interconnections.
The wiring should then be rechecked as it is very
easy to make an error with so many connections.
It is a good idea to mark pin 1 of all the ICs on
the reverse side of the board before starting the
xI/v(':iring‘ Fig. 5 shows the pin arrangements for the

s.

At this stage the data input pins of IC8 to 11 are
connected to earth in order to facilitate testing of
the board. The final setting of these inputs is deter-
mined when this circuit is connected to the tuner.

This board can be tested by connecting the dis-
plays and the power supply (V1 and GND). Tr?7
must be mounted on the heatsink. With no input
the displays should indicate

100-0—

Note: V1 must be set to 5V. If it is higher than

5-2V the logic ICs may be damaged.

PRESCALER

The prescaler circuit is also built on Veroboard,
the layout is shown in Fig. 13. Because of the high
frequency of operation, the components and layout
are critical, in particular IC1 and Tr24 should be
the Texas devices specified. The board can be tested
by connecting to the power supply (V2 and GND)
and to the logic board.

The two connections to the logic board should be
insulated wires twisted together and not more than

A view of the internal Jayout of the unit showing the main logic board
mounted on one side of the metal tray.

150mm {(6in) long.

LED2 pin&

pin8
LED!
pin 7
(7t ; =
B i FE
LED2 {13 s o

u: LG

-
| LEDS pin14
3 & o SEES b
O Th e et
I |
L Y ¥ | nput from
prescaler
5 board

Fig. 11: Layout of the components on the upper side of the Verob‘?’ard'DlP hoard. {n order to it inlo the box the DIP Loard has to be cut down o
. ¢ slze shown.
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The reverse side of the metal tray showing the Veroboard panels
holding the power supply and prescaler components.

The display should be set to 110MHz by adjusting
C9 which should vary the frequency about this
point, VR1 should be set to mid position.

If a high frequency ’scope is available then a
signal of between 3 and 5V peak to peak at about
40MHz should be seen at the emitter of Tr4.

INPUT BUFFER

The censtruction of the input buffer will depend
on the tuner. The most important consideration is to
mount it as close as possible to the tuner’s local
oscillator circuitry. Fig. 14 shows the arrangement
used with the Heathkit tuner (AJ-1214). The com-
ponents are mounted on a small printed circuit board
which is screwed to the top of the VHF oscillator
tuning capacitor, copper side up. Components are
soldered to the top of the board and the leads must
be kept as short as possible.

Coupling capacitor Cl is formed by the capacitance
between the copper of the PCB and the tiuning
capacitor. The value depends on the thickness of
the PCB, the type used in the prototype giving a
value of about 1pF.

An earth connection is made by soldering a short
length of tinned copper wire to the tuner metalwork
as shown in Fig. 14. The 12V supply is taken from
the tuner itself.

The output coaxial lead is soldered to the board
and passes through a hole drilled in the back of
the tuner. 750 high frequency coax must be used,
and a BNC type connector is soldered to the other
end to connect to the display unit.

®) = Programming
pins
 e—o i}"?“iif —s W e—e {in"ai{
SR - S :i@ SR :2
N ;‘: ica ol &ozce-@ - lerc K
2 . . ie
o e e , @': I: “{i i%
(o _he s AR 9—-—4 ] {?1 ne —e ' AMDL1?
. s e TR
B AT ui} ‘H’Tn a;}f B PN
T e A
S
gucv ol @.rcgnm s Be
}‘ :1 . ®'{: 1! : {‘ o |
) e e———e mjzﬁ—o 2] _Nej. e
- - oo o— F'T_Eii
i t" Tyel N — te @ o
e—e To7 38 !
+av
ov

Fig. 12 Underside wiring of the fogic board. The programming pins are either connected to 5V or GND lines according to the programming process.
described in the texi,
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iogic board
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Qv
<=
From power supply

+13v

input from
buffer

Fig. 13: Layout of the components on the prescaler poard.

CHASSIS CONSTRUCTION

The display unit is housed in an RS type 3 case.
The four boards are mounted on a metal tray which
also shields the prescaler circuit from the logic
board. The tray is then screwed to the front panel
of the case.

Assembly is quite straightforward as can be seen
from the diagrams and photos. The front and back
panels are supplied with the case, and the mounting
tray is made from 18 s.w.g. aluminium.

Transistor Tr7 is attached to the back panel as
shown and the transformer is bolted to the bottom
of the case. A fuse holder and coax socket are also
mounted on the back panel.

Next make the interconnections bhetween the
boards. Wire lengths are not critical but the pre-
scaler output wires should be kept as short as
possible. Connections to the transformer and back
panel should be long enough to let the circuitry be
pulled out for adjustment while it is operating.

SETTING UP

Assuming all the boards are operating correctly
and the power supply output voltage has been set,
the first adjustment is to set the free running
frequency of the prescaler. This is dome with the
input buffer connected but the tuner switched off.
C9 is adjusted until the display reads 109MHz. VR1
is then set to give the correct input level to enable
the 733 oscillator to lock over the whole of the
range. The optimum level is about 250mV peak to
peak at pin 14 of IC1. If the signal is less than this
the lock-in range will be reduced, and too much
signal will stop the oscillator.

The simplest procedure is to switch on the tuner
and set it to about 98MHz. Starting with VRI1 set
fully clockwise slowly rotate the slider anticlockwise

until the display locks to the tuner. When this-

happens the display becomes steady and will change
when the tuner frequency is adjusted.

The tuner frequency is now reduced until the
display indicates that lock has been lost, then VRI1 is
turned further anticlockwise until lock in is again
achieved. This process is repeated until the display
locks over the whole band. If the circuit will not
lock at one end of the band, CS can be reset so that
the free running frequency is offset in that direction.

Note that although the display changes with the
tuning control, the frequency displayed will not be
correct as the IF offset has not been allowed for.

654

Although in most tuners the local oscillator is
higher in frequency than the signal being received
this is not always the case. If the display will not
lock to the tuner at all in the above procedure then
this is probably the reason. For a tuner with the
local oscillator frequency lower than the signal, the
frequency of the 733 oscillator must be reduced,
and a 30pF capacitor should be connected across C9.
The above procedure should then be successful if
C9 is initially adjusted to give 87MHz instead of
109MHz.

COUNTER PROGRAMMING

When the display locks satisfactorily across the
band, the data inputs to the counters can be
programmed.

To do this a station of known frequency is
accurately tuned in and the resulting displayed
frequency is noted. The difference between the dis-

played and actual frequency is equal to the IF

frequency and will be about 10-7MHz.
If the displayed frequency is below the correct
value then the IF offset is equal to the IF frequency.

Transistor Tr7 is shown mounted on the inside of the rear panel
(fop) with the heatsink on the outside (bottom).

Practical Wireless, December 1975
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If it is above then the IF frequency is subtracted
from 100-00MHz to give the offset. In either case
the number to be programmed is the IF offset
frequency plus 50kHz.

EXAMPLE

Frequency displayed 106-00 = A
Station tuned in 95:30 = B

IF frequency (A-B) 10-70 = C
IF offset (100-00—C) 89:30 = D

= B

Earth connections to frame
of tuning capacitor

Fig. 14: The buffer board as used with the Heathkit AJ-1214 tuner.

This is a small piece of printed circuil board which is screwed on fop

of the YHF oscillator as shown in the photograph. The shaded area
Indicates copper both sides of the board.

- Pmctical‘Wireless. Docember 1975

A aiew af tfie eompleteg#‘
Togic board- and display
‘board fitted to. the meial
tray which is simply apiece.
OF aluminiugm with 2 singfe
Bend cut fo take ttzed:sptar‘
bﬂafd as sf:@wn .

Number to be programmed (D-+0¢-05)=89-35MHz

Each digit is converted into binary coded decimal
(BCB) according to the foliowing table

PRI DN BN —D

e ooooos oD
DD it e D DD D)
OO DO = OO
.—sc;-aomcawcb-c:;b

For the example above, the inputs to the display
counters are as follows

8 9 3 Y
BCD 1000 1001 HUN 0101

Those inputs which are to be *0” are connected to
GN% and those which are to be “1” are connected
to 5V.

The circuit should now display the correct
frequency for all stations. If the tuning indicator
LED1 (+or—) is not quite accurate, the inputs to
[C7 can be changed by one or two digits until it
works correctly.

It will probably be noticed that the frequency
scale on the tuner is now wrong by up to 1MHaz.
This is due to the effect of the input buffer changing
the local oscillator tuning. This can be cured by
adjusting the trimmer on the local oscillator tuned
circuit (C317 in the Heathkit tuner) until the
stations return to their initial positions on the dial.
it is best to choose a known station and mark its
position accurately before the input buffer is
connected. Dy
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PRODUCTION

LINES

TEN-WATT PACKAGE

Texas Instruments have announced
the first of a new family of high power
audio integrated circuits in a ‘plastic
power’ package similar to the SQT 32
concept used for power transistors.

The new package has a single hole-
for easy attachment to the currently
available standard power transistor
heat sink, dramatically simplifying the
awkward ‘plumbing’ required for com-

parable dual-in-line high power
audios. The new format introduced
by Tl makes it possible to attach the
audio I.C. to external metalwork of the
equipment to get rid of heat outside
the equipment, reducing ambient
temperature in the cabinet and in-
creasing reliability. This will be
especially useful in applications
where space is at a premium, for
example in car radios and slim-line
stereo equipment. Says Clive Hoggar,
TI's Consumer I.C. Marketing Mana-
ger, “We've found the dual-in-line
configuration inappropriate to the

high power audio integrated circuits .

because of the plumbling you need to
get the heat away, We'll be using this
all-British 5 pin package for all our
new audio circuits"’

Designated the SN76008, the new -

device is capable of delivering 10 watts
into a 4} speaker, with distortion
significantly better than 1% up to
7 watts. The circuit design incor-
porates on-chip frequency compen-
sation in order to reduce stability
problems, requiring only a single
external capacitor for complete
stability. A key feature of‘the design
is the unique output transistors with
greatly improved safe operating area
for enhanced reliability under tran-
sient and overload conditions, com-
pared with first generation audio
integrated circuits.
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colin riches

The device was designed in the
U.K. for world markets by TI's Bed-
ford-based design team, the same
team who produced the U.K.’s most
successful audio integrated circuit—
the SN76013 series—over 5 million of
which have been shipped since its
introduction in 1972. Texas instru-
ments Lid., Manton Lane, Bedford.

NEW C.K. PLIERS
A new range of hand pliers has been
launched by CeKa Works Ltd.

Carrying the company’s ‘C.K’
trade mark, the new ‘Master’ range of
pliers comprises five individual tools:
7in. Electrician's combination plier,
6in. Telephone plier, 6in. Wire
Stripper, 63in. Side cutter and an 8in.
Radio plier. Highly distinctive in
appearance, the pliers have all ex-
posed metal surfaces black phos-
phate anti-corrosion coated, and the
handles are covered by a new design
of bright yellow P.V.C. insulated
safety grips.

The grips, extending the totai
length of the plier handies, incor-
porate extra large anti-slip horns, and,
with a ‘chunky’ cross-sectional pro-
file, enable the user to take a really
positive hold of the tool.

Retail prices of the C.K. ‘Master’
range fall between £2-60 for the com-
bination plier and £330 for the side
cutters,—Ceka Works Lid., Gwynedd,
Pwilheli, North Wales.

www.americanradiohistorv.com

SFD WITH SM

In case the title mystifies you, it
refers to a new cassette tape from
Agfa-Gevaert.

SFD cassettes are Super Ferro
Dynamic, meaning they have a highly
developed ferric-oxide coating, de-
signed to give near absolute perform-
ance from recorders,

The ultra-fine iron-oxide consist-
ency of SFD cassette tape is free
from dentride particles and is of a
very high density with excellent
magnetic orjentation.

Prices are: SFD C60: £1:08 RRP inc
VAT. SFD C90: £1-40 RRP inc. VAT.
SFD C120: £1-94} RRP inc. VAT.

. Agfa-Gevaert Limited, 27 Greal West
. Road, Brentford Middlesex. Tel. 01-560

2131.

RF POWER TRANSISTORS

Intended for operation at 225MHz, a
new pair of transistors introduced
by Motorola will produced 13W
output and will provide a minimum
gain of 9dB with collector efficiencies
of 50%. The new transistors are the
MRF225 (driver) and the MRF226
(power output) and are designed for
use with a 12:5V collector supply.

A v.s.w.r. of up to 20:1 at any phase
angle will not damage MRF226.
Motorola Ltd., Semiconductor Pro-
ducts Division, York House, Empire
Way, Wembley, Middlesex.
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FREE SOLDERING IRONS

A special Heath offer is aimed at
first-time kit builders. The company
has long felt that the one tool the
first-time kit builder does not have is
a soldering iron. Heath's offer gives
that constructor a free soldering iron
worth £3-50 with his first kit purchase
of £30 or over. The offer is being
made by sending to Heath and
enclosing a voucher obtained from
every enquiry catalogue they or their
shop send out. Whilst this offer runs,
every voucher will have a life of six
to eight weeks. Don't forget also that
the Heathkit organ is on show at the
Tottenham Court Road shop. Heath
(Gloucester) Limited, Gloucester, GL2
6EE.

NEW FROM UNI-COM

Uni-Com Electronics Ltd., introduce
the Weltron 2004 AM/FM stereo radio
combined with a stereo cassette
recorder.

This unit will operate on 240 mains
or a 12V battery supply. There is a
power input socket to accept a supply
from a battery in a car with a negative
earth chassis. The radic has three
wavebands, MW, LW and FM with
stereo radio reception. There is a
built-in aerial for LW and MW and a
telescopic aerial for FM.

The full range of controls include
push-button wave change and on/off;
finger-tip tuning facility; slider con-
trols for each speaker for stereo
balance; fast forwardfrewind; cas-
sette eject button; cassette pause
and record buttons; microphone
volume control and a recording levei
indicator.

The 2004 weighs only 15 ibs and
doubles as a portable unit with a flush
fitting carrying handle. Finished in
white this unit is also available with
8-track cartridge in place of cassette.
Price: £131-50 plus VAT. 36 Clarges
Street, London W1.

EQUIPMENT HOUSINGS

West Hyde Developments Limited
are now offering arange of equipment
housings in 28 different sizes.

This range is available ex-stock
from Northwood. The fixing screws
are inside the cabinet, but cutside the
enclosure, having the advantage that
there are no ugly brackets for mount-
ing.

In addition to the high impact
strength of the bluefgrey self-extin-
guishing polycarbonate, it also has a
high temperature resistance up to
140°C, The cover retaining screws
are capiive and made of stainless
steel. The insides of the case have
pads for mouting chassis .ete., with
screws provided. The sealing gasket
is recessed so giving protection
whilst the lid is removed. The gaskets
are oil, petro! and water resistant.

SO A

The smallest case is only 3dmm x
55mm x 50mm and the largest case is
360mm x 200mm x 150mm and two of
the sizes are available with clear
covers. (For quantity, ail sizes are
available with clear covers.) Prices
vary from 75p up to £9-00 according
to size and quantity. West Hyde Deve-
lopments Lid., Ryefleld Crescent,
NORTHWOOD, Middlesex, HA6 1NN,
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VARIWIPE
Scientronics announce their new car
windscreen wiper delay timer kit—
the Variwipe.

it consists of a single Printed
Circuit Board, 50mm x 63mm, with a
maximum of four connections. It
mounts by means of a single hole
behind the car's dash.

Variwipe DT version. g

Once installed the Variwipe is
controlled by a single knob. Turned
fully anticlockwise this switches the
Variwipe off. Turned clockwise the
Variwipe switches on and the wiper
gives an immediate wipe. The Vari-
wipe is now set to maximum delay—
about 50 seconds. Turning the control
clockwise reduces the delay so that,
at their fastest, the wipers pause for
only a couple of seconds between
wipes.

Construction is simple: the instruc-
tions give full pictorial layout dia-
grams and full circuit and installation
details.

There are two versions: the "“ST”
for the older car which uses a single
throw control switch {with two wires)
for the motor. Price is £4-98 including
V.A.T., postage and packing; The DT
version for those cars which use a
changeover switch, which has three
wires. Priced at £5-98 including
V.A.T., postage and packing, this
version is also suitable as a repiace-
ment for the ST version.

The Variwipe is covered by the
customary one year free parts and
tabour guarantee, but Scientronics
also offer an immediate refund on
any kit should the user decide he
does not wish to keep it. Scientronics
also give a fixed, small charge
service on units outside guarantee.
Scientronics, 40 High Street, Somer-
sham, Huntingdon, Cambridgeshire
PE17 3JA. Telephone Somersham
(048 74) 321
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Elderly digit

To celebrate my 72nd birthday
1 made a crystal-digital watch
with press-button readout which I
fitted into a silver pocket-watch
case older than myself! It works
perfectly, showing hours and
minutes on one button and date
and seconds on another. It keeps
time to a second a day without
final adjustment.

I wonder if I am the first
amateur to make one of these
watches as well as his own
coherer and coils to receive ship’s
Morse signals in the earliest days
of wireless?

The magic of making cal-
culators has now faded with the
construction of a CT7001 clock
calendar and now this MK5031
watch, which incidentally, had to
be fitted into a pocket-watch case
because I had to use discrete
transistors and a gin display
which can be read easily without
a magnifier—E. W. Baigent
(High Wycombe)

Armchair Tele-Tennis

Last year I built a PW Tele-
Tennis unit which has proved very
popular with the family. However
everyone agreed that it would be
far better if the unit had remote
bat and serve controls. In the
original circuit each remote-con-
trol box would need a 6-way con-
necting cable (5V, OV, S2a or S3a,
2 for S2b or S3b and one for bat-
control slider). I realised that
greater neatness and economy
would be achieved if 4-core
screened cable could be used con-
nected to 5-pin DIN plugs. I there-
fore used the following circuitry
which I thought might interest
you. No extra IC’s were needed
as sufficient gates were left un-
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used in the original circuit. This
circuit allows only one lead to be
used in an extension unit for S2

or S3b in addition to the four for.

o9V, 0V, 82a or S3a, and bat-con-
trol.

When neither serve button is
pressed 1’s appear at all inputs of
gates A and B. Hence (’s appear

ool

e
O iED

Original circuitry
shown dotted

at both C’s inputs and a 1 must
appear at input 2 of gate D.
Therefore pulses from IC28, point
6 on board D, having been in-
verted by gate E are again in-

-verted by gate D. These reach

point 5 just as they would have
done in the originatl circuit.

When a serve button is pressed,
a 0 is forced to appear at input 2
of gate D thus preventing a 0 at
point 5 (the whole point of the
exercise). Gates A and B act as
mixers to prevent shorting of the
supply rails when one serve but-
ton is pressed and the other is not.
In this way, common 4-way
screened cable may mow be used
from the main unit to each of, say,
two AB7 boxes each housing a bat-
control slider and a DPDT push-
button switch connected thus:-—

Main unit

+&V
31
'% i
I 0 I
ov £ !
!
oIN i —0 52
Socket |2l
4LENE ]
o

o
ol

N

2
DIN 1
Ptug 4 2] oy
7 Inbut gate of AcrB
Qther input gateof Aor 8
To peint 4 or 6 on board C

+5V

If the original controls on the
main unit are to be kept, they
must be switched with those on
the extension wumit through a 6-
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-pole 2-way push-button switch (3

poles for each extension unit, the
power rails being permanently
connected to the DIN sockets).

This addition has proved very
successful and means that we can
now play Tele-Tennis from the
comfort of our arm-chairs at a
reasonable distance from the
screen (3m.) while the UHF lead
to the TV remains short. Thank
yvou for the excellent Tele-Tennis
project.—Jeremy Lovell (Win-
chester).

Take your choice

It's interesting to hear from
fellow enthusiasts continued
partisanship regarding valves and
transistors. It reminds me of the
35mm versus roll film camera
controversy which raged some
years ago in the correspondence
columns of photographic maga-
zines. Surely the simple answer
must be to use whatever is most
appropriate to the job in hand!

Unquestionably, transistors
must be first choice when space
is limited and available power
restricted. Car radios and port-
able sets are two obvious
examples. Turning to domestic
equipment such as table radios
and televisions, ample power is
available from the mains, and the
overall size is likely to be
governed by the dimensions of
the loudspeakers, record
changers, picture tubes, etc,
rather than thie chassis. In this
case the use of easily replaceable
valves is surely better from the
owner’s point of view. There is,
for instance, a well known make
of unit audio languishing in my
workshops for lack of an ampli-
fier module. It has been there for
a month already; had it been
valved I could have had it
repaired long ago. It’s significant
to note that the same manufac
turer has reverted from transis-
tors to the good old PCL82 in the
sound output stage of his colour
televisions! Speaking of which,
my own fully transistorised set
blew its line output transistor
last week. Not only was the
replacement dearer than the
equivalent wvalve, it took a lot
longer to fit! Nevertheless, I
would hate to have valves in the
umpteen portable radios used in
my household. You pays your
money -and you takes your choice!
—Charles Miller (Uttoxeter).

Practical Wireless, December 1975
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Videomaster
urge allgood eleclironics
enthusiasls lo play the game

The best thing about the Videomaster

Home T.V. Garme MK_Ill is that the sheer

pleasure of building itis immediately followed
by the excitement of playing three fascinating

games.
The famous Videomaster is now
available for you to make. It plugsinto any

standard UHF 625 line TV set, and it shouldn't

take you longer than afew hours to build.

POST TODAY TO:

- — o —————————————

Videomaster Ltd

119/120Chancery Lane,London WC2A 1QU

Tick if VHF Modulator required [_] ~£1extra
NAME .

ADDRESS .

ALLOW 14 DAYS FOR DELIVERY

Practical Wireless, December 1975

Indetail . .. The Videomaster Mk. Il has eleven
integrated circuits . . . four transistors . . .
elevendiodes . .. iseasytobuild . .. withno
alignment necessary because with ready-built
andtested transistorized UHF modulator, is
complete with all parts . . . including fully
drilled and prepared p.c.b. . . . handsome plastic
box ... controlleads ... compiete step by step
assembly instructions . . . Runs onaPP7 9volt
battery . . . and haslogic and analogue “state
of the art” circuitry all with National Semiconductors
CMOS devices . . . with full specification.

Thecost?Only £1 995 (+ VAT)

W

Pleasesendme . ......... (insert no.) Videomaster Mk. Il kitsat £21.55 ea. inc. VAT. P & P
I enclose my cheque/money orderfore. . ... ...

PW 3
Reg. No. 115532

www.americanradiohistorv.com
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SAXON

ENTERTAINMENTS LTD
SYSTEM 7000 DISCO CONTROL UNIT

SUSTETI 7000

professional standards - realistic prices

+* Mono or stereo.

% 2 Deck and one tape inputs, individuaily
controlled plus L/R deck fader (ineffec-
tive at central).

% Wide range bass and trebie controls
plus separate MIC volume bass and
treble controls. Overall master control.

% Continuously variable autofade depth
and threshold.

% Five position monitoring switch with
two mute positions—ample headphone

* Complete, cased with all‘iermmations
by plug/socket etc.
* No:se ~80 dB Response 20Hz-50 kHz £

1dB.
* Stalnles; steel boldiy

o Mono £28'59
Stereo £45'00

escutcheon,

new styling - new ruggedness

SOMETHING NEW IN POWER AMPS

with 10 transistors, 3 diodes, one zener diode
For solder of screw connection. No -
external components in normal use.
Protected agalnst open and short circuit,
plus electronic over—temperature cut-out,
Typical distortlon ~0:4%. Compact—
(only 15 X 8 cm}, Response 20Hz-40KHz
+£1dB. Suitable for most mixers, 3 types
available. Fused supply and outlet, High
Z input, etc., etc. Designed specially for
rugged use and reliability. Compatible
with other Saxon units. Ask forthe Saxon

modules leafiet.
SA1208 SA308

120 W.r.m.s, £1 6 ¢ 00

into 8Q

SA.608

£9-00
£11-50

30 W.r.m.s.
fnlo 802

SABO8 £ Wim-s.

power, Send for fuil descriplive leaflet,

IN MODULAR FORM

Assemblied in P.C.B. Similar characteristics to above. Ideal for constructors.

Mono £1 8'50 Stereo £27'50

SYSTEM 7000 MODULAR MIXING—UP TO
20 CHANNELS -*0 e

Complee versions of the IM70H and IM7200
modulas shown in our advertisement make
a professional quality versatile mixer to
your requirements using thesse maodules
mono and stereo Inputs may be combined.

% The mixing modules split mono signals,
% Each Input module has own monitor
switch.

% Stainless steel panel on 15¢m < 5¢m
matrix (approx.).

% Input equalisation for all types of slgnal
inc. magnetic cartridge.

% Complete system may comprise twenty
channels, mono or sterec with ample
monitorlng power,

Y% May be patched in with disco mixers or
minotaur amplifier.

Mono Input Module £8°50

MINOTAUR
AMPLIFIER

100 W.r.m.s. into 8

% Two mixed inputs, wide range |
bass & treble controls i

% May be operated as a stave amplifier.

% Extremely compact (27cm % 16em X 10cm).

% Fully protected against all incorrect* loads and
short circuits. £47. 50

*Except minofaur (anodised aluminium).

SYSTEM 7000 LIGHTING CONTROL
{UNIT

% 1000 WATTS PER CHANNEL SOUND
LIGHT AND SEQUENTIAL AND
. OVERRIDE,
% Individual control of bass, middie and
treble.
Y Master control for easy adjustment.
Y Plug/socket terminations throughout.
% Slider coatrol for function, allows
B?gndlllghi. sequenging or comblnation
of both .
Y Stainless steel front panel to match disco control unit. .
% Electronic override eliminates clicks. £35 00

-SAXON SUPERFECT LIGHT UNIT

The Modular version of ST7000 Light Conlrol Unit,
Sequential display with variable speed. Continuously variable function
display with no signal. Carries 1000 watts per channel.

Separate bass, middle, treble and master audlo £1 9 0 75
controls, etc., etc.

SAXON SOUNDLITE

Our outstandingly successful 3000 watt unit in
modular form.

TRADE ENQUIRIES TO

Norman Rose Electrical Ltd.
London—phone 04-837 8111 Blirmingham 021-236 4710
Manchester—phone 061-273 1498 Bradford 0274 24008

Stereo Input Module £12 00
Mono Mixer Module £8 ¢ 50 Stereo Mixer Module £12 00

Power Supply Unit for up to 20 Modules £7 50

gkn}%—esv. for one £11 . 00 :"l\g gﬂ‘;-;ggv for one or £9 . 00
SPAIQ~|1122382—95V. for2 x £1 4 . 00 £7 . 50

PM301—45V. for1 or 2

5A.308
TERMS OF BUSINESS
Phone orders to 01-684 6385 for C.0.D. payment or by Access or ~
Barclaycard,
Ordering by post, make cheques, postal orders payabie to Saxon
Entertainments Ltd., crossed, or 'send Access or Barclaycard No.
Shop hours—Monday to Saturday 9.0 a.m. to 5.00 p
Prices subfect to alteration without nolice.

POWER
UNITS

for amplifier
modules, efc.

- £13-50

GUARANTEE

All Saxon Entertain-
ments' modules and
units are guaranteed for
12 months from dale of
purchase.

PRICES INCLUDE CARRIAGE & PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE OF ALL ORDERS

SAXON ENTERTA'N MENTS LT D, 327 WHITEHORSE ROAD, W. CROYDON, SURREY CRO ZHS

Telephone: Sales 01-684 0098; Service 01-684 6385

TV SPARES AND COMPONENTS IONER ELECTRONICS
' . 38 MORGAN STREET, WATERFORD
IF Sub-Assembly (Philips G8) £6-80. P & P 55p. T — Phone: 031;32300 5E ic Comp .
. oun ecIalists 1$CO ulpment, Jtereo ectronic mponéents
Muilard ELC 1043 Varicap UHF Tuner £4-20. P & P 30p E L M‘,‘,,;‘:,, Equipments
3-way Station Conftrol Unit £1-20. P & P 25p Send 20p for price list. Postage & packing extra on all orders.
N . TRANSISTORS Price incl. VAT | DIODES
(Post and packing if all 3 items ordered 60p) AC126 25p| AC187 32p|BCY38 28p|GETis 22p|OC81D 20p| AA119 14D
o Ac2127/ & AC188 32p BD1i2 4gp GET113 18p|OC82 20P} AA120 ::g
; ; ; 128 ' 38p| AF173 25p  BD115 90p | GET{19 18p; OC82D 20p| AA129
ey b e i =l o s a0 AR W B0t SRS A0 OG0T fin A
. I - - £ ] - ) " p
proj 7 o price o1 goods AFi18 33p|ADIST/ || BDYc0£105|OC28  59p|OC16s 30p | DA 14p
. AFi14 35p| 162 98p|BF115 32p|OC24 53p|OC200 40p|OA9S 14p
Callers welcome at shop premises. AF115 35p| ASY32 25p/BFi59 30p|OC26 59p|oN40d4 30p ] OABt 14p
AF116 32p|BC107 18p|BF195 23p|0C28 60p|2N706 18p|OA200  14p
AFi17 32p!BC108 18p|BF197 23p|OC35 60p[2N708 30p|SXi/6 f4p
MANOR SUPPLIES AF124 55plBC142 30p|BF258 86p|OC38 60p{2N1302 30p
AFI2] Mb|BCI4) Tan|BFis n|0Ci 200|aNERy | siLicon
P p P p P
172 WEST END LANE, LONDON NW6G AF130 45p|BCi48 18p|BFi73 28p|OCds p|2N3054 79p | DIODES
AGYIL Sb|BEISY MrIBEYS SolOSH Benlonas snlaviay b
. P P p p b
(Near W. Hampstead Tube Sin.) Tel. 01-794 8751 ACY19 30p|BCi58 20p|BFY52 30p|OC74 25p|2N3773£225|IN4006  $8p
ACY20 30p/BCY22 28pl BSYB4 58plOCB1 20p IN4DO7  18p
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Tele-Tennis—
more mods!

I have just read the letters page
and am prompted by a letter from
A. O’Brien (Sunderland) describ-
ing how he has altered his PW
Tele-Tennis.

I have altered mine in a similar
manner, except, that I now have
two extra games, one I call ‘Hole-
in the wall’ and the other ‘Squash’.

To play ‘Hole-in-the-wall’ I con-
nected ‘Right Bat Vertical Out’
from Board C to pins 1 and 2 on
ICI9 (SN7400) and to a new
switch on the front panel as
shown in Fig. 1. The output from
pin 3 of ICI9 is also taken to the
switch. The output from the
switch is connected to pin 9 on
‘board B (Right Bat Vertical In).

To play Squash though, re-
quired a further three sets of con-
tacts. This is because we need to
move the right bat from the right
base to the left base, to prevent
contact between ball and right
base from blanking the ball out,
and finally to make the ball
change direction when it hits the
right bat in its new position, Fig. 2.

To make the right bat appear
on the left hand side I connected
a wire from the link between ICIO0
pin 8 to ICI5 pin 4, ie the o/p
from the left bat width generator,
to the third position of the switch.
The o/p from the right bat width
generator is connected to the first
two connections, this is done by
removing the link between ICI2
pins 1 and 2, and ICI5 pin 1, and
replacing it with two pins. ICI2
pins 1 and 2 are connected to the
first two connections of the switch,
the o/p of the switch is connected
to the other pin, ie ICIS pin 1. So
in fact what we have done is to
use the left bat width generator
as our right bat width generator
when we are playing ‘Squash’.
This effectively moves the right
bat over to the left hand side
without affecting its vertical
position.

To prevent the ball from being
blanked when it hits the right
base, the connection between
IC26 pin 12, board D and IC28

pin 1 must have a switch in it. I

did this by removing the link be-
tween these two points and re-
placing it with two pins. The pin
connected to IC28 pin 1 is con-
nected to the o/p of S5C on the
front panel. The other pin is then
connected to the first two connec-
tions of $5C and the other is left

continued on page 662
Practical Wireless, December 1975

1C19 Right bat
2 vertical out
3 Board B
1 S5A
Normal
z o
r-— < -0+5V
R44 R46 R4S '
15k 47k 15k1
) 8 c24
From 1C22 o p. : J ica3 |y 100nF
Pin 3 i 3 3 )] NES555 g 1 ’
) 5
C2ogum
100
nF
& ov
FK129
IC10
SN7400
LN
1C10 Pin11 ° - C16
Board D S
' et
o w Right bat
IC10 Pin12€ AN , 3 S5 ight b
Dol ™\ 3
4 2 }———
G ———
ci15 e DJ Right vert
IC12 " 13~11 19~ 8 in
Piné 1_5:“: 12 1 —3 |C12 Pin1and2
. D8 RS2
[ ——ANAA
12k
R21 5> 1k D7
ING34
Right bat width -F'K130
ggenerator
Right base in L 1C286
~ Pin 12
! Fig. 1: top, modifications for playing
1 ‘Hole-in-the-Wall' whiie Fig. 2: above,
ssC indicates alterations required for 'Squash'.
2 c28 Fig. 3: Ieft, circuit to prevent ball blanking
4 1 at right base. Fig, 4: below, circult to get
30 % the ball ‘bounce’ correct with ‘Squash’.
2

Left base in

Board B Inter - board Board D
Ic1s wiring
3 _ _PinB8 .
) K - ————— — ————
_f_-l ) Pin13 l 1IC26 SN7400
2 O
e 4 e
Right bat , 3S5D 127
N Pin1
Right base ;
Bali Board A i '
> 1c27
Left base Pin 5
[] 1
FK132
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ELECTRONICS-—AN ELEMENTARY
INTRODUCTION FOR BEGINNERS (S! Units)

By L. W. Owers, C.Eng., MIERE

Published by Pubiication Maiting Services, P.O.Box §,
Crawley, Sussex, RH10 6LH.

119 pages 20-50cms x 15¢cms.

Price £1-45 (includes post & packing}

subject for the first time. It has an essentially non-

mathematical approach and where possible, the
information is given in diagrammatic form. Where simple
formulae and units are mentioned Si units are used.

An easy-to-understand explanation is given of static
electricity, the fundamental particles, atoms, energy, waves,
the elementary physics of conductors, insulators and semi-
conductors, and the laws of current electricity. Types of
conductors, resistors, capacitors and inductors and their
applications are also dealt with. The concluding chapters
are devoted to valves and semiconductor devices and their
applications including radio, television, colour TV, etc.

g BASIC guide td electronics for those meeting the

TOWERS’' INTERNATIONAL TRANSISTOR.
SELECTOR

By T. D. Towers

Published by W. Foulsham & Co. Lid., Yeovil Road,
Slough, Bucks., SL1 4JH.

142 pages 28-5cms x 21-5cms.

Price £2.95

HE preface states, quite accurately that, if you deal with
I transistors—whether as a student, a hobbyist, circuit
engineer, buyer, teacher or serviceman—you will
often want data on a specific transistor of which you only
know the type number, Specifications apart, you may want
guidance on a readily available possible substitute. This
transistor compendium, a comprehensive tabulation of
basic specs. for over 10,000 transistors, offers gen on ratings,
characteristics, case details, terminal identifications,
applications use, manufacturers and substitution equiva-
ients (both U.S. and European).
More than ten thousand transistors are covered in this
compendium which comprises a selection of the more
common current and widely used obsolete types.

110 OPERATIONAL ANPLIFIER PROJECTS FOR
THE HOME CONSTRUCTOR

By R. M. Marston

Published by Newnes-Butterworths, The Butterworth
Group, 88 Kingsway, London, WC2B GAB.

123 pages 21-75cms x 14cms.

Price £2-80. Limp edition £1.80

F you have 110 8-pin D.LL. 741s then this is the book for
I you! Chapter 1 discusses the basic principles and appli-

cations of the 741 Op Amp. Chapter 2 contains 25 AC
and DC ampiifier projects, Chapter 3, 25 instrumentation
projects, Chapter 4, 20 oscillator and muitivib. projecis and
Chapter 5, gives 20 sound generator and alarm projects.
The final chapter contains 20 relay-driving switching
projects.

INTRODUCING ELECTRONIC SYSTEMS

By lan R. Sinclair, B.S¢., MIEE, A. lnst. P

Published by Fountain Press, Argus Books Limited,
Station Road, Kings Langley, Herts.

103 pages 21 -50cms x {4cms.

Price £1-50

8 Mr. Sinclair says in his preface, this is a book for the
A beginner, and it deals, not with the theory of electron-
ics nor with the nuts and bolts of circuits, but with
‘systems’. it describes how electronic circuits are used to
bring about the results which we see, and not with the
details of the circuits which are used. it is as if the author
were describing the action of a car—but not showing the
construction of each component.
if you have ever wondered how radar works, what was
involved in colour television, how electronic calculators can
carry out their tasks; this book is meant for you. No previous

‘knowledge of electronics or electricity is assumed but

Chapter 7 ont analecgue computing does need some ap-
preciation of algebraic equations. This is most certainly a
book for those with an inquiring mind.

ELECTRONIC MUSICAL INSTRUMENTS

By Norman Crowhurst

Published by Foulsham-Tab Limited, Yeovil Road,
Slough, Berks. .

118 pages 21-5ems x 1dcms.

Price £1-80

HE first chapter of this book discusses the character-
I istics of orchestral and band instruments—strings,
woodwind, brass etc., the types of sound produced
and the part played by electronics in the musical worid. The
amplification of traditional instruments is discussed in
Chapter 2 and other chapters are devoted to such items as
electronic modifyers, fully electronic instruments, amplifiers
and speaker systems, synthesisers, and troubleshooting.
If you contemplate purchasing this book, bear in mind
that it was originally written for the U.S. market and some
things may seem a bit strange to the English reader.

LETTERS
—continued from page 661

open. See Fig. 3. Now when S5
is switched to its third position
the right base signal is removed
from IC28 pin 1, so preventing the
ball being ball blanked on contact
with the right base.

The only thing left to do now is
to ensure that the ball will bounce
off the right bat when the right
bat is on the left hand side of the
screen. To do this we have to
connect the ‘right bat in’ to IC26
pin 1 when we are playing squash.
Otherwise the signal from IC26

662

pin 8 will try to change the state
of the flip-flop, IC27 A and B to

‘that which causes the bali to

travel from right to left across the
screen. As the ball will already be
travelling in this direction it will
pass straight through the bat, and
will be blanked out due to its
contact with the left base. But by
connecting it to IC26 pin 1 and
removing it from IC26 pin 13 it
will appear as a second left bat
signal to 1C26 and so the flip-flop
will change its state causing the
bali to go from left to right.

This is achieved by removing
the link wire between pin 8 on

www americanradiohistorv com

~else would be

board B and pin 13 on board D.
A lead is then taken from pin 8
board B to the o/p of S5D and
another lead is used to connect
pin 13 on board D to the first two
connectons on S5D. Finally a lead
is taken from pin 12 on board B to
the third connection of S5D so
that in the third switch position
right bat is connected to IC26 pin
1. (See Fig. 4).

I hope you will be able to print
this letter as I am sure someone
interested in
modifying an already absorbing
project.—P. J. Morris (Enfield).

Practical Wireless, December 1975



www.americanradiohistory.com

1 ,:‘ge‘;‘:ords.

. Set oursleek new belt drive turntables,
the BSR McDonald BDS 80 and BDS 90, in motion
~ and you'llfind they are perfectly silent. -
| So you' Nl never hear anythmg but. your

What's more, their new st.ream]med )
phmhs havevery special covers.
g They'resilent too.

: Infact, they glide up and down sﬂenﬂy and
thd in any position.

But underneath all this quiet sophlstlcatmn

we ve gotalot toshout about.

A closerlook revealsthe Iow-resonance
tubular-aluminium tonearm floatingina concentric
gu’nbal style mc:)unt1 carrying the calibrated stylus

Pfactwal Wzrefesr Decémber I 975

L

pressure control.

Anotherrefinement is the
~counterbalance moving along arod to give primary
welght adjustment while an ultra-fine rotary control
- givesthe final micro-balance.

We could go on,but frankly we feel that all
thoe perfectionists we're out toappeal to will
demand to hear just what all this silence can do f0r
then records

For all thefiner detaﬂs wnte tor
BSR Limited,
- McDonald Dnnsxon, Ry
- Powke Lane, Cradley Heath,
- Warley,
NALB West Midlands B64 SQH.
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Spamn

ORDER NOW ew.

To ELECTRONICS DESIGN ASSOCIATES
82 Bath Street. Walsall. WSI 3DE
Phone 33652

From Name

Sparkrite Mk 2 DIY Ass. kits @ £10- ¥3

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

Sparkrite l‘lk 2 Ready Built Positive
earth @ E13-86

Ignition changeover switches @ £2.7%-
R.P.M._ Limit systems in the above units
@ £1-42
I enclose cheque/P.0.s for £
Cheaue No.
{

2 mk2

The tried, tested, proven, reliable, cornp]ete,
professional, capacitive dlscharge,

lectronic Ignition Kit

Sparkrite MK2 is a high performance, high
quality, capacitive discharge, electronic
ignition system.
Because of the superb design of the Sparkrite
circuit It completely eliminates problems of the
contact breaker. There is no misfire because
contact breaker bounce is eliminated electron-
Ically by a pulse suppresslon.circult which
prevents the unit firing if the points bounce
open at high R.P.M. Contract breaker burn is
eliminated by reducing the.current to about
1/50th of the notm. It wlll perform equally well
with new, old, or even badly pitted points and
is not dependent upon the dwell time of the
contact breakers for recharging the system.
Sparkrite incorporates a short circuit protected
inverter which ellminates the problems of
R lock on and therefore eliminates the
possibllity of blowing the transistors or the
SCR. (Many capacitive discharge ignltions are
nat completely foolproof in this respect.)
Sparkrite can therefore glve you:—up to 20%
better fuel consumption, instant all weather
starting, cleaner plugs—they last up to 5 times
longer without attention, faster acceleration,
higher top speeds, longer coil and battery life,
efficient fuel burning and less air pollution,
smoother running, continual peak performance.
. THE KIT COMPRISES EVERYTHING NEEDED
Ready dritled pressed steel case coated In matt
plack epoxy resin, ready drilled base and heat=

sink, top quality § year uaranteed transformer
and components, cables, coil connectors,
printed c¢lreuit board, nuts, bolts, silicon
arease, full instructions to make the kit negative
or posltive earth, and 10 page installation
instructlons.

OPTIONAL EXTRAS

Electronic R.P.M. limitation. This can be
included In the unit to prevent over revving, an
advantage to most companles, hlre.firms, high
performance drivers etc.
Electronic/conventional ignition switch.
Gives Instant changeover from ''Sparkrite'
ignition to conventlonal ignition for perform=-
ance comparisons, static timing etc., and will
also switch the ignition oft completely as a
security device. Includes: switch, connectors,
mounting bracket and instructions. Cables
excluded.

PRICES
D.I.Y. assembfy kit £10-93 incl. V.A.T. postand

packing. Ready built unit £13-86 Inch. V.A.T.
post and packing. (Both to fit all vehicles with
coil/distributor ignition up to 8 cylinders.)

Switch for Instant changeover from ''Sparkrite'*
ignition to conventional ignition £2-79 Incl.
V.A.T. post and packing. R.P.M. limitlng con-
trol £2-42 incl. V.A.T. post and packing. (Fitted
ln case on ready buift unit, dashboard mounting

it.)
CALLERS WELCOME

Brochure, without obligation to:

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. WBI25,
P.O. Box 156, Jersey, Channel Islands

NAME

ADDRESS Block caps please [
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transmitter

contacts and the means whereby one began to

learnn about amateur radio, was Top Band. With
the increasing proportion of G8+3 callsigns ‘two
metres’ has largely replaced the lower frequency.
Readily available and easily modified commercial
equipment has resulted in a new group of “black
box” operators sufficiently knowledgeable to modify
their equipment, erect an aerial and operate a micro-
phone. They don’t experience however, the pleasure
of making something from scratch, or getting the
bugs out of their equipment with the help or other
local amateurs. This transmitter is recommeded for
bringing back some of the adventure of Top Band,
“and to give the beginner the same delight that the
writer had when he made his first contact.

The transmitter to be described takes advantage
of two facts. Firstly, two metres are remarkably
penetrating, bearing in mind that on Top Band 10W
was essential to get across town in comfort, while
on 2m ;W will do the same job with greater effici-
ency. The second fact is that AM is expensive,
consumes unnecessary power and goes through the
front end of the average TV like a hot iron through
solder. This transmitter employs FM to which TV
sets and highfi equipment is relatively insensitive,
and has the additional advantage that VHF aerials
can be physically small, or simple construction and
can even be used inside the shack. Furthermore

Practical Wireless, December 1975

IN the past the most popular band for local

W. H.Bond ERC.S. G3XGP

they give considerable gain, for the six-over-six
slot used by the writer multiplies the 1W produced
by this transmitter by over ten times.

A single watt on VHF gives all the contacts one
made on Top Band, and the DX is there, for when
tropospheric openings appear the Continent is wide
open to the skilled operator. From the constructors
point of view, VHF has many advantages. At low
powers, transistors and small components can be
used as no large power is involved and coils are
equally small and easily made. Experience shows
that for local working, up to 30 miles, this trans-
mitter is fully the equal of a much more powerful
160m one using ten watis. B

This transmitter puts between a haif and one watt
into the aerial, runs off a 12V battery, is FM, and
can be operated with a crystal or VFO. Particular
attention has been paid to the spectral purity of
the signal and, correctly adjusted, harmonics should
be better than 45dB down. The input accepts both
crystal and dynamic microphones and the output
can be fed into a 50 to 750 aeriai with a very
close match. Furthermore it can be operated into
an infinite SWR load, that is short or open circuit,
for a brief period without destroying the output
transistor, also, being phase modulated converted to
frequency modulation, over-deviation is unlikely.

FM can be achieved by two methods, the simplest
being the use of a varicap diode across the crystal
or VFO. This method calls for litile additional cir-
cuitry but has the disadvantage of the possibility of
overdeviation, that is more than the +2-5kHz used
in this country. Because the capacity variation with
voltage is not linear the deviation can be asym-
metrical resulting in more power in one set of
sidebands. The second method is by the generation
of a stable carrier frequency which is then phase
modulated and converted into FM by trimming of
the AF reponse. Phase modulation causes an increase
in deviation not only with amplitude but also with
rising’ AF so that audic amplifier has to have a
falling characteristic. The advantages are that over-
deviation is almost impossible, deviation is sym-
metrical and resolution on simple slope detection is
a little easier than with pure ¥M. For these reasons
phase modulation was adopted for this transmiiter.

Phase modulation calls for a low fundamental
frequency if adequate deviation is to be obtained at
144 to 146Miz so 8-0 to 8:-1MHz was chosen re-
quiring a X 18 multiplier chain to reach the operat-
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ing frequency. Conventional transmitters employ
bi-polar transistors operating in class C in the multi-
plier chains, but they have considerable disadvan-
tages. The input impedance is very low, and they
are driven by current rather than voltage. This
absorbs power from the preceding circuit, so that
careful matching into thé preceding stage is required
if the Q of the stage is to be maintained and the
amplification of unwanted harmonics avoided.
Though not as efficient, FET’s overcome these
difficulties, as they operate well in class C for har-
monic generation at very low currents and because
of the high input impedance, are voltage driven.
Therefore the Q is maintained, unwanted harmonics
suppressed, but giving selective amplification to the
desired frequency.

The output from the multiplier is another FET
and runs at 10 to 20mA feeding a conventional
driver and power amplifier.

MODULATOR CIRCUIT

A high impedance input is provided by Trl and
C1 Fig. 1 though not essential, isolates the microphone
while Rl and C2 constitute an RF filter, and the
gate of Trl is earthed by R2. This resistor is not
critical and any value over 50k suffices. Trl is an
impedance changer giving current ampliﬁcatﬂign only,

150 A
4 ~W, o
RS
2e3 (389 47k R6 R7
9 10k 10k
2N3819  BCI69C l—(—'\N\r' 3
ate
[ Cc4
820k 20nF L
o - c3
tons R 100nF
® g
-
C2 mulem o= =
e BCIBOC
cs
150K
o]
D
W}// WOB0

Fig. 1: Circuit of the Modulator section. C§ trims the audio output
while R6 and R7 decouples the audio amplifier from the phase modulator.

with a voltage loss of 30% or more. VR1 in the
source lead of Trl varies the audio output and thus
the deviation, source following into the base of Tr2
via C3. Tr2 supplies voltage gain, and by connecting
the top of the bias chain to the collector, a measure
of feedback is provided, limiting the gain to about
100 times. R8 and C5 decouple the modulator on the
power supply side and R7 and C6 keep RF from the
output of the modulator. R6 and C4 add the final
tailoring to the circuit to provide the required
falling characteristic to the audio response. The
current consumption of the modulator is about
500.A.

CRYSTAL OSC, VFO AMP AND
PHASE MODULATOR

These stages are voltage stabilized by D1 and R13
Fig. 2. The crystal oscillator is the Pierce configura-
tion, the crystal being connected between gate and
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Fig. 2: Crystal oscillator|[VFO amplifier, and phase modulator circuit.
D1 and C11 are for voliage stabilization. . .

Tr4
2N3819

drain so that removal leaves the gate free for
VFO input when Tr3 acts as an amplifier. VCI is
used to pull a crystal to a specific frequency and
makes little difference to the VFO. RFC1 blocks
the signal from Tr3, passing it via C7 to the gate
of Tr4, the phase modulator, whose load is R12.
The output goes through C10 to the multiplier chain,-
and feedback through C8 induces phase modulation,
the audio signal being applied to the gate of Tr3,
1V p/p being required by the phase modulator.

MULTIPLIER CHAIN

Transistors Tr5, Tr6 and Tt7, Fig. 3, are tripler,
tripler ‘and doubler respectively, with identical
circuitry save for the necessary changes in coil and

. capacitor values required téresonate on the harmonic
frequencies. All run quiescent currents of about
500pA, increasing to 1-5mA when RF is applied, thus
running in Class AB. Because of the high input
impedance -of the FETs, the output may be taken

from the drain, avoiding the need for taps on the
coils, the loading being minimal. This keeps the cir-
cuit Q high so that tuning of the coils is fairly
critical. The output tuning to the power amplifier is
particularly sharp and VG2 requires very careful
adjustment for the best results. A small screen is
necessary around L4, to avoid feedback to L3 which
causes spurious oscillation and reduces the efficiency
of the stage. R24 provides a current limiter and volt-
age feedback to Tr8.

DRIVER AND POWER AMPLIFIER

These stages operate in class C, the input to Tr9,
Fig. 4, being tuned by L4, VC2 and C26, the two
capacitors providing an impedance match into the
base of Tr9, RFC2 being the DC return. The total
dissipation of Tr9 with a good multiplier chain and
active crystal can rise to 300mW so that a small
heat sink is required. Tr10 is of overlay construction,
the input impedance is very low and capacitative,
while C28 and VC3, tune L5 and provide an
impedance match into the base. RFC4 compensates
for the input capacity and RFC5 is the DC return.
As Tr10 dissipates up to 2;W, an efficient heat sink
is required. RFC6 blocks RF so that the collector
load becomes the output circuit consisting of VC4,
C30, 16, C31, L7 and VC5. The screen around L7
and VCS5 considerably reduces the harmonic content
of the output and should not be omitted.

CONSTRUCTION

The circuit is constructed on double-sided copper-
clad board, Fig. 5. and it is recommended that the
components - and the instructions be followed
precisely. Every earth point is taken to the top side
of the board, all leads are made as short as possible,
and the longer lead of coils and resistors being
made earthy. The coils should be wound on the
appropriate drill and then  forced on the former
after being correctly spaced, finally being held in
place with a very light coat of epoxy resin adhesive.

Net +ve

A
o

C19

O
D

10pF  mowmm 15pF

€20

Fig. 3: Diagram of multiplier chain and output to power amplifier. For Netting, power is ‘applied to the junction R19/D2. D2 blocks this supply to

the power stages.
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v

Fig. 4: Circuit of the driver, power amplifier, and oulput sections. An
efﬂciegt heat sink is required for Tr10, as up to 23W needs to be dis-
Sipated. 5

Coil slugs should be held in place with a dab of
wax.

All holes on the topside should be countersunk
except for the earth connections, using a suitable
drill. Construction is started by clamping the board
in the die-cast box and drilling the fixing holes
through both. Then assemble the components, Fig.
6, from the long axis outwards, soldering the
screens in place at an early stage before too many
components accumulate around them. It is alse wise
to turn the board over, clamp it to the lid of the
box and drill through the centre point ef the variable
capacitors and coils with a No.60 drill. These: shouild
be enlarged to 6mm to allow access to the com-
ponents for final tuning purposes when boxed up.
The heatsink for Trl0 is commercial, but that for
Tr9 is made by bending a 12mm square of copper
or tinplate around a 5mm drill shaft and then forcing
it on the transistor.

SETTING UP

As usual, check the board very carefully for solder
bridges and a scrub with an old toothbrush is worth
while before applying power. It's a wise move now

|~ Fig, § ¢ Foll sidpyiew of the PCB shown -
fullsize. The holes forthe dmim formers
_ showhl be bored with-a No, 2 drill, white’
thase for thevacklily capacitors Should- -

| bemade with a 6mmdrill;

ni‘. -'.-
{'.’-.,':'-".'1 s
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Lty 2
ol i 2 g e e
SR TR T e T

Audio in

+ Net
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Fig. 6: Component side view of PCB drawn about 1% times full size. All holes on the earthy side should be countersunk to provide an electrical

‘clearance’ for the components.
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to get the transmitter working, before ﬁxmg it into
the case, so temporary connections should be made
to input, output and crystal connections. A suitable
meter must be connected in the supply line, including
a 4700 resistor to limit current flow should a short
exist. Having taken these precautions the output
is fed to a 50 to 750 screened dummy load through
a suitable power meter.

RF SNIFFER

Without a crystal, apply 12V and check that no
more than 15mA flows, to the audio stage, oscillator,
phase modulator, zener and quiescent multiplier
stage. More current indicates a faulty device, or just
possibly that Tr8 is oscillating, best revealed by an
RF ‘sniffer’ near 14, and cured by adjusting VC2.
If all is well turn to the modulator and using a very
high impedance meter, check that the voltage on
Tr2 collector is half the supply voltage as measured
on the supply side of R19. If higher, increase the
value of R4 until the correct reading is reached,
and vice versa. For perfection those with an audio
generator and oscilloscope can change the value of
C6 until there is a 3dB. drop in voltage output at
3kHz compared with 1kHz. This represents the
optimum roll off for good frequency modulation, the
measurement being made on the gate of Tr4.

Now plug in a crystal and check that there is a
rise in current consumption, which, for the sake of
the output transistor, should be optimised by adjust-
ing VC4 and VC5. The multiplier chain should now
be set up using an absorption wave meter to ensure
that the circuits are on the correct harmonic
frequency. Alternatively, tune the slugs for maximum
output with a sniffer, or for maximum current con-
sumption, as this still puts the circuits on the correct
harmonic. VC2 should be adjusted with a sharpened
plastic knitting needle, for maximum current con-
sumption. Then adjust VC3 which will reflect on
VC2 which will then require readjustment. VC4 and
VC5 should now be adjusted, looking for maximum
RF output and minimum total current consumption.

Practical Wireless, December 1975
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It is well worth while repeating all the adjustments
for all reflect on one another. The final result should
be between 0-75 and 1W into the dummy load for
a total current consumption of about 300mA.

If an SWR meter is available the unit may now be
vonnected to an aerial using a crystal on a clear
frequency and final adjustments of VC4 and VC5
made to achieve optimum output for minimum SWR.
No change in output should be seen when the
transmitter is modulated. For those with a good
absorption wavemeter, a loop pick-up from the
output coil should show that all harmonics and
spurii -are better than 45dB down on the fundamental,
and further improvement on this figure can be made
using such a wavemeter by readjustment of the
variable capacitors. Once a satisfactory performance
has been obtained the unit may be fixed in the die-
cast box and all the adjustments repeated until the
same figures are obtained.

NOTES

VRI1 controls the audio amplification and thus the
deviation and without very sophisticated equipment
is best set by on-the-air testing. Any crystal between
80 and 8-11MHz may be used, although if full
coverage of the two metre band is envisaged, a
compromise must be reached between output and
band coverage. Because the Q of the multiplier chain
is high, very careful adjustment of the coils is
required. VC2 must be maximised to the centre of
the band, but fall off of power is inevitable at the
band edges if full coverage is to be achieved. The
transmitter, frankly, is happiest when covering 1MHz
rather than the whole 2MHz of the band. This proves
to be no real disadvantage for all local operating
and fits in w1th the band plan for 2m. The crystal
socket may be used as the input for a VFO, as it is
high impedance and 2V RMS is more than sufficient.
For netting, power is applied to the earlier stages,
blocking the supply to the output, but conducting
on transmit passing a supply from the power to the
earlier stages of the transmitter.
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DIAL-A-COMPUTER :
Most people use the telephone in
a social sense for talking with a
friend located at a distant point. How
about ringing up and having a chat
with a computer? It hasn't quite
reached that stage yet-but in the US
a company has built a small viewing
set which permits one to read out
data which has been put into the
computer. The subscriber with
access to the computer uses a
push-button type telephone and the
viewing terminal (it's quite small,
only weighing about 4:5kg.) which
stands next to the telephone com-
pletes the system. The user receives
a special recognition tone to inform
when the telephone is connected to
the computer and data can then be
entered into the computer using the
ordinary numbered push-buttons
. which would otherwise be used for
dialling. Data which is entered comes
up on the viewing screen and will
remain there until it is erased. The
cost isn’t too high, either. Initial
rental is just $30/month in the US.
It will probably be some time before
anything like this gets established
in the UK. ’

SAVE IT!

I confess to being impressed
with the approach adopted by one
large European electronics concern
regarding the conservation of energy.
Together with the German Federal
Government the company has built
an experimental house. The usual
commercial electricity supply is used
for lighting, cooking and the usual
appliances such as washing machine,
fridge and carpet sweeper, etc. All
the energy for household heating,
however, is supplied from the ever
smiling sun. A mini-computer in-
stalled in the house simulates the
electrical requirements of a family of
four. It also controls the heating
system and processes the data
collected. The total energy supplied
by the sun is 8300kWh per year.

One obvious thing to emerge was
that collecting energy from the sun
is not difficult, the problem lies in
storing that energy. Incident energy
from the sun is collected via banks
of solar cells which form part (not
all) of one side of the roof. This
energy is then converted into fow-
temperature (up to 95°C) heat and is
stored by a storage reservoir located

670
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in the celldr. But the collection of
“free’” energy doesn’t end with a
few solar batteries on the roof—the
surrounding ground offers a useful
supply also. The earth itself absorbs
a certain amount of solar energy and
this is collected from a soil heat
exchanger and used for heating and
cooling (it can work both ways).

For solar battery enthusiasts, the
cells occupy an area’ of some 20
metres by 20 metres and they face
south at an angle of 48°. It has been
claimed that the solar battery collects
between 10,000 and 12,000kW hours
of energy per year. s

MAKE A DATE

| note with interest that at least
one UK importer is handling batteries
from elsewhere in Europe for sale in
this country. So what's new about
that? well,
small plastic caps over the terminals
which prevents any possibility of
shorting during ‘transit and storage.

“More importantly, they have the date
of manufacture printed on them. .

This allows anyone purchasing one
of these batteries to know just how
long it's been sitting on a stockist's
shelf. Certain other manufacturers
of batteries have decided not to
follow suit, but if the public were
educated to look for a date then this
could become a trend.

TREASURE

Treasure tracers of various types
have been offered for sale on the
British market for some time. Some
boast the ability to locate or detect a
single coin at anything up to 30cms
| note that a French company has
developed and built something quite
remarkable. A magnetometer is a
device which will measure or detect
very weak magnetic fields. The
French company claim to have bujlt
a device which is called a double
resonance magnetometer with a
resolution of 0-01 gamma. This is
something like 100 times more
accurate than conventional detectors
of magnetism. The company will not
sell you one, but its team will travel
to any part of the world and use it
for you. So if you think you've located
treasure and you really want to know,
it may well pay you to hire someone
to take a magnetic peep for you—
saves all that fruitiess digging if
you're wrong.

wwWw americanradiohistorv com

these batteries have.

ON RECENT DEVELOPMENTS

ON THE DESK

Talking computers, 1 see that the
age of the desk-top unit is well and
truly here. One of the latest desk-top
computers weighs 22-5kg. and has a
100mm. cathode ray tube screen which
displays 16 lines of 64 characters
each. This extremely useful little
gadget employs a 48 kilobit MOS
ROM (read-only memory), to interpret
the high-level language which is
fed into it from the self-contained
keyboard. It looks just like a modern
typewriter with a small television
screen, If you're not impressed, the
computer houses 25 of the ROM
chips described above. To complete
the story, the device also has a tape
recorder inside it. The tape is used
for mass storage of information.
The cartridge of tape holdq up to
204,000 characters. It's 90km. fong
and Smm. wide.

DAB IT ON
Those with future aspiration to

-get their A" level in applied crime

should remember the golden rule—
always wear gloves. Laser holograms
are now being employed to compare
and sort finger prints. The “dabs" of
the suspect are compared with prints
on master cards to drastically reduce
the number of cards which must be
hunted through manually. One system
can compare/sort finger prints at the
rate of 144,000 per hour and can
reduce the number of cards requiring
manual searching by up to 80%.

GREEN STUFF!

That green stuff which is so hard
to come by these days—money, is in
the news and coupled with com-
puters. | hear that one prominent
British bank network is to go on-line
with a number of automatic tellers.
These mechanical/electronic beasties

-will permit clients/customers (that's

you and me) to deposit money (notes
and cheques) and withdraw little
heaps of cash up to a maximum of

around £50 per day. The initial set-up .

covers some 100 [ocations in banks,
stores, and even factories.
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INNEXTMONTH'S

 PRACTICAL

WIRELE
Make a nete of the [ollowing features:

® 25 'NOTE}C-C KEYBOARD @ PRE-SET CONTROL SHIFTS
RANGE OVER 4 OCTAVES @ SWITCHED VARIABLE DEPTH
VIBRATO @ INTERNAL SPEAKER. BATTERY OPERATED

This easy-to-build Music Box is ideal for the less
experienced constructor, all components being
mounted on a single printed circuit board, to-
gether with the ‘keys’. Can be tuned to any of
our pitches, Bass, Tenor, Alto or Soprano.

oV : of emergency
e (2se of 2 mains power fildre, Sufficient
L.and staifs at home. A readily-available case
cpmpleted unit an dttractive fitment for wa

ey
ST

ides over-three hours

ooyt iiond

PLUS ALL THE REGULAR FEATURES

ON SALE IN DECEMBER
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HIS article describes the construction of a

I versatile stereo disco outfit comprising twin

turntables, a five-input mixer and a pair of
100W slave amplifiers. An optional light display
unit is also detailed which can be incorporated into
the main console.

To ensure that this project can be given a profes-
sional finish a custom designed console has been
prepared and will be available in kit form to con-
structors.

SYSTEM PERFORMANCE

. The ultimate performance of any system of this
nature ‘depends solely on the power - amplifier.
Attention to design details. has resulted in an
amplifier offering very high performance and relia-
_ bility with sustained full power operation. The wide
power bandwidth, low distortion and high stability
ensure that the audible results are exceptional for
this type of high power unit. Switch-on surges, which
could damage loudspeakers, are eliminated by a
slow switch-on circuit.

The mixer has input facilities for a pair of ceramic
cartridges, dynamic microphone, tape recorder, and
any auxiliary input in excess of 300mV. The cross-
fade control is incorporated to provide a smooth
changeover from one turntable to the other, and
may also be used to mix the two.

Separate controls for each input allow effective
mixing. The microphone input has a degree of bass
cut to reduce any “boom” caused by speaking close
to a dynamic microphone.

To compensate for the relatively high attenuation of
the passive miixer, a high gain pre-amplifier circuit
is used incorporating four transistors. Full tone
control facilities are provided as well as an effective
top cut filter. This is used to reduce record noise
and to give a typical bass-heavy “disco sound”’.
~ By incorporating the light modulator into the
console, advantage can be taken of the high output
voltage available from the power amplifiers to drive
the switching thyristors from a frequency selective
network. Three coloured spot lamps are mounted in
the front of the console to effect the display.

MIXER

A dircuit diagram of the mixer is shown in Fig. 1.

Proyision is made for five inputs on each channel:
AUX (300mV), TAPE (150mV), MIC (4mV), PU1
and PU2 (20mV).

To cater for two turntables a pair of ceramic
{nputs (PU1l and PU2) are provided with indepen-
dent level controls, VR4 and VR5. Cross fading from
one turntable to the other is accomplished by VR6.

A ‘small capacitor, Cl, in the microphone input -

serves to reduce the excessive bass produced when
speaking close into a dynamic microphone.
Combination of the various inputs, from their
respective level controls and attenuators, is carried
out in a “star” network of 120 kilohm resistors feed-

ing directly into the pre-amp input, which is a -

relatively low impedance.

Consideration of the simple mixing network will
confirm the high insertion loss, requiring a sensitive
pre-amp. It is as well to note at this pomt that the
inp%t sensitivity of the pre-amphﬁer is less than
Im

*Consultant tW.F.K. Electronics
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This simple project enables a microphone or record
player pickup to be used through a radio that does not
have auxiliaryinput connections. Access to the aerial of the
radio is necessary but this is no problem because the

output signal of the link can be very loosely coupled to
portable radios which do not have external aerial sockets
simply by winding one or two turns of wire round the rod
of the ferrite aerial.

The device was originally designed to fit inside a turn-
table and pickup enclosure with a coaxial output socket
that could be coupled into any medium wave radio. The
prototype system had a low output magnetic cartridge so
it was necessary to bring the level up with the pre-amplifier
stage of Tr3 before using the resulting signal to modulate
the supply voltage feeding the RF oscillator, (Tr1). To

allow the variations in the output voltage of different
pickups VR1 introduces a controlled amount of negative
feedback thus adjusting the gain of the pre-amplifier.
The supply to the oscillator is controlled by emitter
follower action of Tr2. The quiescent voltage is set by
R4 and R5 and this is modulated by the audio sngnal at
the base of Tr2.

It has been found that the pre-amplifier will-accept
input signals from low impedance moving coil micro-
phones and some crystal types but the quality ‘associated
with the latter leaves a lot to be desired. For those who
wish to use the unit with crystal cartridges that have quite
high outputs leave out the pre-amplifier circuitry and
increase the value of R3 to about 100k, the input from the
crystal going between the base of Tr2 and earth.

An ordinary 6-3V heater transformer was used for T1.
Current consumption is minimal and a 6V 50mA miniature
transformer will do the job just as effectively. Alternatively,
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Top, circuil of the Radio-Pickup Link with, below, printed circuit
board (actual size) and component layout. In the photograph, left,
the 6-3V supply Is obtained from a 6-0-6V secondary, using one half
only. The coil shown is not the one specified. It was used for iater
experiments with the Link on other frequencies,

run the 'unit from a 9V battery by ieaving out D1/4 and the
transformer.

When built the unit should be housed in an aluminium
case which is connected to the earth rail of the circuit,
This is to prevent radiation which might interfere with
other radio sets within a short range. input and output
connections should be made via screened coaxial cable.

When setting up you should adjust it so that signal is
heard on a quiet part of the medium waveband of the
radio.

www.americanradiohistorv.com


www.americanradiohistory.com

All the components are mounted on one circuit board which forms the

front panel. Leads run from the PCB to the internal baltery. The

cabjnet can lake any convenient form but the sloping front feature
should be retained. The circuit of the Selector is shown below.

This electronic dice uses a seven-segment light emitting
diode LED1 to display the normal dice numbers, one to
six. A conventional binary counter is modified to give a
scale-of-six count and this is driven by a high frequency
oscillator. The output from the counter feeds a binary to
seven-segment code converter which drives the display.

Apart from the few discrete components used to set
the speed of the oscillator, integrated circuits are used
throughout. This, coupled with the printed circuit board
design, make the project very straight-forward. It would
be an ideal ‘'starter” project for someone who has not

yet used logic integrated circuits.

The two three-input NAND gates (ICta/b) form the
oscillator which operates at a few kilohertz. The frequency
is set by C1, C2 and R2 and R3. When the pushbutton
switch S1 is open R1 ensures that the logic level at pin 3
of IC1a is “0". Under this condition the osciliator does
not function. However, as soon as this pin is taken to
logic leve! 1" (by pressing the button) the oscillator
starts to work and makes the binary counter (IC2) start
to cycle. The integrated circuit used here is a presettable
four stage binary counter.

In this application only three stages are needed to give
a count of six so the first stage of the SN74177 is bypassed.
Under normal circumstances a binary counter would
start counting from 000 to 111 (giving eight codes which
would represent the denary numbers zero to seven). For
a dice neither zero nor seven are wanted so steps have to
be taken to suppress the codes 000 and 111. This is done

s2
Qumney

IC2
SN74177

1C3
SN7447 1

8
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Top, circuit board layout shown actual size, with, below, layout of
components on the board. Check carefully that the ICs are inserted
the correct way round.

by making the counter reset to a pre-determined code
immediately after the count six.

The start of the code 111 is detected by the NAND gate
IC1c and this puts a signal on the reset input (1) of the
integrated circuit. Being -a programmable input counter

it is possible to preset the code to the reset value, in

this case 001. Thus IC2 counts sequentially from 001 to
110 (one to six). Because the oscillator operates at high
speed. the count cycle occurs many hundreds of times a

second as long as the push button switch is pressed and
it is impossible to predict at what number the counter will
stop when the finger is removed from the button.

The binary coded numbers produced by IC2 are decoded

by IC3 to seven-segment codes which are fed to th.
respective elements of the seven-segment display. When

the button is pressed the LED appears to display the

figure eight. This is because the segments are being
switched on and off very rapidly as the counter is cycling
round the sequence one to six, but as soon as the push-
button is released a number between one and six will be
displayed on the LED. This number stays until the device
is switched off or until the button is pressed again.

‘Current consumption by the device is comparatively
high being, on average, just over 100mA. Therefore it is
suggested that a reasonable capacity battery be used to
power It; the prototype used a standard 4-5V flat cycle
lamp battery. Space has been left on the printed circuit
board for the switch and pushbutton to be mounted on
either side of the LED. However these could be mounted
in remote positions. The cabinet style can be left to the
individual as all the electronic components are mounted
on the single board giving the constructor a wide variety
of mounting options.

If you want to make a sound to light converter for
domestic parties there is no simpler one than this.
Although it comprises only the basic features it works
remarkably well and has plenty of sensitivity so that it

| will work off the loudspeaker terminals of almost any

amplifier.
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Top, cicuit of the Sound-to-Light Display. Above, details of the

aluminlum heatsink for the three friacs, dimensions being given in mm.

Insulating kit must be used with each triac. Check with ohmmeter that
each is isolated from heatsink.

The audio signal is taken from across the loudspeaker
terminals of the amplifier and fed to socket JK1. Note the
82Q resistor linking the earthy connection of the jack socket
and the earth rail of the converter. This is to prevent
damage if the amplifier output is earthed on one side and,
inadvertently, the wires become crossed over, You MUST
ensure that the earth of the amplifier corresponds to the
earth of the input jack otherwise all signals will be shorted
out. Fortunately no damage would result, because of R1,
but the unit will not work if wrong in this detail.

The audio signal is fed to three separate transistor
amplifier stages and simultaneously through frequency
selective networks to pass bass frequencies to VR1,
middle frequencies to VR2 and high frequencies to VR3.
The transistors are operated without bias hence the input
signal has to exceed a certain minimum amplitude before
the transistors start to conduct. When this happens
current pulses pass through the primary of the pulse
transformers in the collector circuits and these pulses are
coupled to the gate circuit of each triac, switching it on
for the duration of that mains half cycle. Sensitivity to
bass, middle and high frequencies is adjusted by VR1,
VR2 and VR3 respectively. The lamps are standard 240V
coloured ones with a maximum load of 500W per channel.

Construction is simplified by making use of a printed
circuit board and there should be no problems: with
assembly. If the potentiometers having printed circuit
tags are unobtainable ordinary potenfiometers can be used
but use jumper wires to go into the board locations.
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The printed cirquit board, actual size, is given on the left with the parts
layout at the top. Note that the heatsink is fitted at right-angles to
the PCE.

When fixing the potentiometers make sure to insert them
so that the spindle protrudes on the copper side of the
board.

Care should be taken to insert the pulse transformers
(T1, T2 and T3) the correct way round, noting the spot,
and similarly insert the triacs in the right way. The best _
way of carrying out the latter stage is to boit the triacs on
to the aluminium heat sink, making sure to use the
insulating plastic bush and mica sheet, and then offer up
the triac pins to the circuit board so that the triacs are on
the side of the heatsink opposite to that which faces the
potentiometers. The leads for transistors Tr1 to Tr3
should be carefully formed before they are inserted into
their respective holes. : ;

Under no circumstances should the unit be operated
without a fuse somewhere in the system. There is provision
for a fuse on the circuit board but if difficulty is experienced
in getting a suitable fuse holder then operate the unit

_ with a fused plug but the rating should not exceed 3A.

Connect a shorting link across the fuse contact pads.
Mains input connections are made to a three-terminal
mains connector and the outputs to the three lights are
made via similar connectors fixed to the rear of the cabinet.
If you use the metal cabinet as specified make sure there .
is ample separation between the rear side of the front
panel and the copper side of the circuit board. Preferably .
sandwich a thin layer of insulating material between the
two, a piece of blank Veroboard or Formica would be
ideal. Likewise ensure that the heatsink does not foul on
the metalwork of the cabinet. As a final safety precaution
the metal cabinet MUST be connected to the earth lead
of the mains plug. _ PR ey
- -When operating, parts of the circuitry are live. fo
mains voltages hence a soldering mistake or a finger -
in the wrong place when carrying out tests COULD
prove very dangerous. If you are in doubt consilt with
a more experienced constructor before embarking

on the project.
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The output transistors of this amplifier are fitled to the backdrop of

the chassis which acts as a heatsink. The arrangement can be seen

in the photograph at the right, with the PCB mounted on the bottom of
the chassis with spacers.

Although this is a Public Address amplifier it is not a
very powerful unit by normal public address standards.
Nevertheless, when ‘used with a directional re-entrant
horn loudspeaker, it is very effective and would be ideal

for amplifying the voice of a speaker.at an average sized
garden féte or it could be used as a mobile amplifier for
advertising from a moving car. It provides an output of
just over 2 watts RMS into an 8Q loudspeaker increasing
to about 6 watts when used with a 3Q loudspeaker. Two
alternative inputs are provided, one for a 6002 moving
coil microphone and the other for, typically, a cassette
tape recorder output. SK2 is the microphone input and,
in the case of the prototype, maximum power output was
obtained when using a Foster Low Impedance Microphone,
type DF100. _

Other microphones may be used but they MUST be
moving coil (dynamic) types and should be of low

impedance. SK1 is the phono input the sensitivity of which

is set by the value of R1. A value of 470k{2 is suitable for a,

Philips cassette tape recorder allowing maximum output

when VR1 'is set at maximum, without any undue dis-

tortion. To obtain higher input sensitivity R1 should be
reduced.

- No great claims are made for the musical quality of the

amplifier except to say that it is mcre than adequate when

used with directional loudspeakers which, in themselves,

leave much to be desired as far as frequency response is
concerned. An LED is used as an on-off indicator.

The circuit is straight-forward and conventional. Tri
serves as a pre-amplifier having fixed gain, the output
level of which is manually adjusted by the volume contro}
VR1. C3 is present to reduce the gain of this stage at
high frequencies to prevent spurious high frequency
oscillations. This component can be varied in value if a
more mellow tone is required from the amplifier. Increasing
its .value to 1500pF gives a more acceptable quality for
music but makes speech a little muffled.

Tr2 provides the drive to the complementary output pair
which operate in Class B thus lowering power con-

sumption. The quiescent current is set by adjusting VR2
from minimum resistance until the total current con-
sumption is about 35mA under no signal conditions. If
you do not have a meter to check the current start with
VR2 set to minimum resistance and play 'some music
from a tape through the system with VR1 set about half
way. It will sound very distorted, due to crossover distortion
in the output stage. Slowly increase the value of VR2
until the distortion JUST disappears, the optimum setting
of the control. :

There are few problems to be encountered in assembly.

‘Use mica spacers and insulating bushes when mounting

Tr3 and Tr4 to the outside of the chassis and drill clearing
holes for the leadouts. Ensure that all diodes, transistors
and electrolytic capacitors are fitted to the circuit board
with the correct polarity. When fixing the circuit board
into the cabinet make sure that the spacers used do not
short across between the earthed area of the PCB's foil
and any other part of the PCB.
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Circuit of the PA system. The printed circuit board, below left, is actual size,
Below, right, shows the layout and associated wiring.
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IMPORTANT NOTE

This circuit can only be.used with negative earth vehicles
if it is intended to mount the unit under the dashboard.
With the same application in mind make sure that the
loudspeaker leads do not make contact with the chassis
of-the vehicle and that the speech coil is isolated from the
metal work of the loudspeaker. Remember that the car
should be properly suppressed electrically to avoid

interference when using the amplifier while moving.

Fully drilled. epoxy glassfibre printed circuit boards
which -have been roller-tinned can be obtained for
these projects from:—

WIK.F. Electronics, Welbeck Street, Whitwell,
Worksop, Notts., S80 4TW.

Radio-Pickup Link, 12V PA System and Random
Number Selector are each 98p plus 10p post and
packing. The Sound-to-Light Display is £1-15 plus
10p post and packing.
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Fig. 1: Circuit diagram of the mixer.

Practical Wireless, December 1975

Linear pots are used for the level controls as,
feeding into a relatively low impedance, they behave
in a semi-logarithmic manner.

PRE-AMPLIFIER

The power amplifier requires 800mV r.m.s. from
the pre-amp to deliver full power output. Due to the
use of a simple passive mixer of low output the
pre-amp is required to have higher gain than usual,
and employs four transistors, see Fig. 2.

INPUT STAGE

The input stage Trl has a medium input imped-
ance and noise is kept to a minimum by operating
at a low oollector current and fairly low gain.
Negative feedback is provided by R12 and R13, while
C3 reduces the collector load to A.C.

Tr2 and Tr3 are a D.C. coupled pair with Tr2
passing only a small collector current, again for
minimum noise. Overall negative feedback round
the pair is provided by R21 which stabilises the D.C.
conditions, giving low D.C. gain to the pair. R20 and
C6 apply a measure of positive A.C. feedback to
Tr2 emitter, offsetting the effect of the negative
feedback at signal frequencies. Tn effect the A.C.
gain is defined by the difference between the positive
and negative feedback. R24 and C7 stop any
tendency towards high frequency instahility.

TONE CONTROL

Tone controls are incorporated into the final
stage, Tr4. Bass and treble controls in the familiar
Baxandall configuration are connected in the collec-
tor-to-base feedback loop of the transistor, ‘This
feedback system gives a low collector impedance to
Tr4 allowing the tone controls to be varied indepen-
dently over a wide range. When the treble control
is fully advanced, the gain of the final stage increases
rapidly with frequency. To curtail this rise above
20kHz a small capacitor (C14) applies high frequency
negative feedback. )

A “top cut” control is brought into operation by
closing S1, connecting C23 across -the signal te
ground.

Balance and volume controls link the pre-amp to
the power amplifier.

SUPPLY REGULATOR

The pre-amp operates from a +30V supply which
is derived from the main amplifier supply. Rather
than using simple resistance voltage dropping with
capacitive decoupling, a single transistor, 30V series
stabiliser is wused. This provides very effective
decoupling of the main supply rail, which, in view
of the high power output of the amplifier, is bound

to fluctuate considerably under load.

Tr5 acts as the pre-amp supply regulator and is
connected as a simple emitter follower with a
constant 30V on its base from D1. R33 provides the
standing current for the Zener diode as well as base
drive forTr5.

673

www.americanradiohistorv.com


www.americanradiohistory.com

s +80V

c10
0-005uF 0-005uF
ﬁgﬁ c15
10uF

s
“top cut / o %}S_

m

Fig. 2: Circuit diagram of the preamplifier.

POWER AMPLIFIER

The amplifier is a class B design operating from
an 80V supply (65V on full load). Feedback round
the amplifier gives a constant voltage output so it
follows that the output power is dependent on load
impedance. Feeding 4 ohms the 20V r.um.s. output
develops 100W of load power. Into 8 ohms and
15 ohms the theoretical output would be 50W and
27W respectively, but in practice will be considerably
higher as the supply current at full output would
not be so. great, giving a higher supply voltage. The
circuit is shown in Fig. 3.

SLOW SWITCH-ON

A feature of this design is a “slow switch on”
circuit which eliminates the output surge that occurs
with conventional designs as the output capacitor
charges when power is applied.

Tpansistors Tr9 and Trl0 are connected as 'a
Darlington pair emitter follower in the emitter of
the driver, Trll. Initially on switch-on C22 is dis
charged and slowly charges to full supply voltage,
bringing the emitter of Trl0 up to supply voltage.
This slow turn-on of the driver gives a controlled
rise to the D.C. voltage across the output capacitor,
eliminating surges.

Q<O+ 80V
é F1 2A
c22 £
100uF ™10
BC117
R38 R40
%azo % 10k S
P BC461
L |
M3055
R44
' BC147 VR12 I]I
. ! Tr8 1k L aummm—] L'I:g ;
ot R51 220k C25 (4to
. 10uF 2000uF V1500
@—9—' R45
From 1 1k
VR10 ]
c21 R37 g w26
4-7uF-|"' >270k pC147 RAG OJuF
12k
R3S R41 25‘ °
. R47
27k 6-8k i J

w}},

% g

w108

Fig. 3: Circuit diagram of the power amplifier. A 100uF smoothing capacitor (C29) is required between 80V and GND.
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The collector load of fhe driver Trll consists of H
Tr12, R46 and R47, Bootstrapping R47 increases its * comp onents lists
effective A.C, resistance giving Trll high A.C. gain.
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stage. ' L,
The effect of too low a standing current is cross- \Qﬁpﬂnitﬁ*ﬂ
over distortion, more pronounced at high frequencies - Q, Cﬁ’ﬁ s QWF ’QW ‘Wﬁm*ﬁ
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is consequently reduced. This amplifier has been
designed for a standing current of 10mA in Trl5
with the transistors at working temperatures.
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TR, T Bﬁéﬁ!. a o ’

Tr2, Trif2
Tei3, Tri13
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" 'M:scetlaneous SR PR P
F1, F10t 2A 20mm fuse and B,C. b c:ilps
" heatsinks far Tri6, 18 and 19 (R.S. type 154), TOS
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* amplifier is reduced well before the output stage
cut-off frequency is reached, ensuring good transient
response with minimum transient distortion and
overshoot.

The Zobel network C26 and R50 is comnected
across the output to compensate for the inductive
nature of a loudspeaker load, further assisting
stability.
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Fig. 4: Circuit diagram of the power supply.
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- Transformer

" Miscellanecus

o F2 5A 20mm fuse and holder .

: '_ ' only one of each will be necessary.

. Powm AN!PHFIER _
ﬁe&is“tors , TR
R34, R138 1%G Rad, Em 15K
© R3S, R135 - 30KOY © R4S R4S kO
" R36, R136 1zam ~ R46, RA6  12K0}

. R37; R13T * 270kS) © R4T, R14T - 2-2k0

. RSB, RI38 8200 - - R48, RH4B. 1000} 3W -

o N metal uml& '
. o RSQ mas mn ) Rid& 1piY -
a5 " o Hﬁﬁf&xiﬁe 8
0Ty ;mu Rﬁﬁ,;iﬁkﬁ,ﬁﬁ!m gg atﬁﬁ? Emy L

\ " mgtatride L RY R . )

R41 Ri41 - B:8R0"7

" 342 Rm. fem %W metal axnie
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- Mains plug and socket

" Fully drilled and silk screen printed mixer’and -

it 0L Welbeck St, Whitwell, Worksop, Notts, Prices are © -
 BEHE3) matched =~ -

. available from Worksop Electronics, 24 Vessy Rd:, .

' T dcmthadfftheamt;f’éraﬁdhm?ﬁ
" Heatsinks. for: M3055 -transistors (R.S. type 180), . miooiod eieuif boards fo OF e

2B P 0 1 wo required for
- insulating kit for Tr26 and 21, terminal ymst aﬁff},_; roes are £3-30 - JOp-pep {twn reqy 2 '

==

ﬂecﬁﬁer g
. D2 200V 6-6A REC2 (R 8. Cnmpanents}

“T1 55V 5A low flux eakag;z fransformf (B‘ 8.
Atkm} . :

B3 B.P.8.7. onfoff illuminated ruckgr smm ’

 Notei Componenf numbers gmmgr than 1@3‘. .
© refer to the second channel'so two, of these com-..
‘péhents are necessary for stereo system For méae o

' MISCELLANEQUS - .
" BSR McDonaid turntables (‘typﬁ MP60 ‘oF BD&&&} )

Sonotone 9TAHC stereo cefamlc mttndga {2 nﬁ}

 Woodwork ‘(see cutting tist) A cumpieia diy
cabinet kit is available from Birch and Ridley
(Cabinet makers) Watson Rd.; Worksop, Notts. -
. Thie cabinet kit is supplied in poiished tesk venger.
- The degk hoard has a cut out for*eifher the BSR
- MP86 or BDS8D ‘turntables—-please specify when = -
. ordering. The price iz £26-50 + 8% VAT and -
- £3-20 p.&p. Other deck board cut cuts may be
. specified but a pattern plus an- axtm £1. rust. b& a S0
sent with arder.

.. mains panels. are available fromW.K.F. Electronics,

£5-00 - 30p php and £2-50 + 15p p&p respectively, = .
-Amplifier and Light Modulator componeénts are -

 Worksop, Notts, Send s.a.e. for price list. ]
Transformers, inductors and accessories are .

available from B. B. Atkin Electronics, 1 Windsor - °
Walk, S, Anston, Nr Sheﬂ’ield Yefk&_ ae for oo
. price list.

- modulator are available from W.K.F. Electronics. -

stereo) and £2:70 + 18p.pa&p respectively, - :
- MPBR type turntables are available from R &*rvc,f -
323 Edgware Road, London W, price £14 + £150 - -
. p&p. BDSBO type turniables are. available from
Maplin Electronic Supglies, PO  Box 3, Rayleigh,
Essex prfce £27-95- (W\T and postage mciude{f)

THE POWER SUPPLY

Owing to the very hlgh stability of the power
amplifier and the series stabilisation of the pre-
amplifier, there was no advantage to be gained by
the use of a stabilised power supply. Another factor
is that, owing to this very high stability large smooth-
ing capacitors have also been unnecessary.

Transformer T1 is a low flux leakage transformer
capable of delivering 55V D.C. at 5A. D2 is a full wave
bridge rectifier. For full-wave circuits, the average
current. per rectifier is 0:5 X Is... Each rectifier
should have a Vi rating in excess of 1-4 X Va.
C27, C28 is a 2,000xF capacitive filter rated at 100
VDC No additional smoothing was found necessary.

As the Vae = 1-41 X V.., in this type of circuit
and the Io... = 0:62 X Ii.. the supply voltage and
current are adequate.

In Part 2 next month details of the Light Modulator
and construction of the system will be deseribed.
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SPECIAL

"HEATHKIT GD-348

PRODUCT
REPORT

'the needs of the more sophisticated treasure seeker.

This instrument uses the induction balance method of
operation and is typically capable of detecting the presence
of a small coin at a distance of about 150mm (6in.) in air.

THE GD-348 De Luxe Metai Locator is designed to meet

CIRCUIT DESCRIPTION

Transistors Q101, Q102 form an audio relaxation oscillator,
Fig. 1, operating at about 500Hz, whose output is applied to
the search coil L301 which is tuned to resonate at 100kHz.
A modulated RF field thus surrounds the coil. The search
coil and the pickup coil, L302, are so designed that there is
virtually no magnetic coupling between them. The Null
control R301 aliows the signal due to the residual coupling
to be balanced out in the absence of any metallic object.

When the search coil Is passed over a metal object, a
current is induced in the object, which sets up its own
magnetic field. This field in turn induces a current in the
pickup coil which provides the signal used for detection,
This signal is passed through an active filter and amplifier
formed by transistors Q103, Q104 whose output is detected
by diode D101 to recover the 500Hz audio signal.

A fixed-gain amplifier Q201, Q202 raises this signal to a
suitable amplitude to operate the level detector Q203. This
transistor's bias is adjusted by the Sensitivity control R302
(the second operator control) to be just in saturation when
only noise and residual audio are present. As soon as a
small audio signal arrives, indicating the proximity of metal,
Q203 plus the output amplifier Q204, Q205 amplify it to a level
sufficient to drive the built-in loudspeaker or optional head-
phones. The output also feeds the output meter M301. This
is protected by a shunt transistor Q206 which is brought into
conduction by very large signals.

CONSTRUCTION

The majority of the circuitry is mounted on iwo smali
printed circuit boards, one of which is fitted in the search
coil housing and the other in the handle housing, Construc-
tion begins with the assembly of these boards, which is
straightforward and weli documented in the usual Heathkit
fashion. Assembly of the rest of the parts mounted in the

handle housing similarly presents no headaches. The same,
unfortunately, cannot be said of the assembly of the tele-
scopic shaft and the wiring which runs through it, which
took well over one third of your reviewer’s total assembly time.

The interconnecting wiring requires five cores and Heath
get round this by using part of a coiled four-core felephone
handset-style lead, plus a single wire which the con-
structor has to form into a coil and feed down the centre of
the four-core cable. Because only a part length of a coiled

Meter
M 301
Nutl Sensitivity Meter
control ¢ontrol shunt
R 301 R302 Q206
heiaxation Active
oscillator tiiter Detector Sensing Level OQutput
and amplitier detector circuitry
‘ amplifier
Q101,Q102 ~1Q103,Q104 D101 Q201,Q202 Q203 Q204,Q205
Search Pi¢k up
coil coil T 1
L301 L 302 Headphone
Battery jack
v
J 301
FK121
Speaker
Fig. 1: Block diagram of the Heathkit GD-348 De Luxe S 301

Metal Locator.
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lead Is used, it means that at least one end of the cable will
" be from the “curly” part. | have never had to try to strip one
of these before, but | can assure you that it is not an exercise
to be recommended unless you are both patient and dex-
.terous. The same comment applies to the operation of
threading the concentric. coils of wire safely through the
shaft and the various obstacles at each end. .
. The final stage of construction, assembly of the search
" coll housing, poses no problems. if initial tests prove satis-
factory, the application of waterproof sealant to all the
housing joints completes assembly. The whole process,
from unpacking the parts to final testing, took your reviewer

just six hours.

OPERATION
The two controls, Null and Sensitivity, allow very sensitive

adjustment of the instrument, which proved during tests to
be capable of detecting the heads of floorboard nails and
would. even register the presence or absence of carpet over
those floorboards. By offsetting the Null control from its
optimum position, the locator can differentiate between
ferrous and non-ferrous metals; very useful to the treasure
hinter. :

The whole instrument is powered from a 9V battery which
has a life of-about 50 hours. The telescopic handie allows
the overall height to be adjusted between 710 and 915mm
{28 and 36in.). The search coil housing is waterproof and is
submersible to a depth of 610mm (24in.). It folds flat against
the shaft for transit or storage. The whole instrument weighs
46 kg (3% bs.)

Heath offer two optional accessories. The first, head-
phones, proved very useful in noisy locations and, indeed,
in very quiet ones where the 500Hz tone from the loudspeaker

.can be a bit shattering, there being no volume control. The

second accessory is a zippered plastic carrying case, rather
reminiscent of a goifing bag.

Price of the GD-348 kit is £58-20. The headphones, Model
GD-396 cost £5-70 and the carrying case, Model GDA-348-1
£5-50. All prices are inclusive of VAT and delivery within
the United Kingdom. ] )

Further details are available from Heath (Gloucester)
Limited, Bristol Road, Glaucester GL2 6EE (telephone 0452-
29451) or from the London Heathkit Centre, 233 Tottenham

Court Road, London W.1.
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CAPACITORS
AND RESISTORS

TRANSISTORS

1C’s

TRANSFORMERS

CONNECTORS

Use DOR A M components for your project

SPEAKERS

SWITCHES

TOOLS

CASES INDICATORS

I he doorway to Amateur Electronics

ONLY
INC.POST AND PACKING
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3 DORAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF

QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM
TRUSTED BIG NAME MANUFACTURERS. '

ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW
COMPONENTS ADDED FROM CUSTOMER REQUESTS.

16 EXTRA PAGE DATA SECTION.

UNIQUE FREE UP-DATE PRODUCT INFORMATION SERVICE DURING LIFE

SPAN OF CATALOGUE.

ALL COMPONENTS SENT BY RETURN OF POST.

POST AND PACKING FREE {only applies for Great Britain, N. Ireland and
B.F.P.O. Nos. - overseas orders F.0.B.)

* NO QUIBBLE REPLACEMENT PART SERVICE

I DORAM ELECTRONICS LIMITED
| P.O.Box TRS
| Leeds LS12 2UF

| | enclose 8§0p. Please send me by rewurn my
new Doram Catalogue. {Overseas orders

I except for B.F.P.O., please add 30p for

I post and packing surface only).

www.americanradiohistorv.com

PLEASE PRIN
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BARGAIN BUNDLES

Send to: BI-PAK SEMICONDUCTORS,
DEPT.PW2P.0. BOX 6, WARE, HERTS

Bi-pak bring you, for 2 months only a fantastic
infiation -beating offer designed to help you, the
customer. With every Pak comes a useful FREE GIFT,
“in addition to this, our star attraction is the D.LY,
Printed Circuit Kit. With every kit sold during this
offer comes a voucher to the value of £1-50 to be
spent on any items from our Retail. Catalogue.

PRINTED CIRCUIT XIT. Containing 6 sheets
of 8in x din single sided.laninate, 2 generons
supply of etchant powder, etching dish, etehant
easure, tweezers, efch resistant marking pen,
high quality pnmp drill with spares, cutting
knife with-spare biades, 6in metal ruler, plus
full’ easy-to-follow instructions. £7-80p.

/ =
DIODE + RECTIFIER BUNDLE

20 GERM G.P. DiODES DIRECT REPLACEMENTS FOR {DABI-85,
OADT-95

2 x BY100 4 x 1N4004 4 x 1-5A 400V
4 x IN4ODY 4 x1-3A 50V 4 % IN4148
PLUS FREE BOOK

#o. BPS “33 PRACTICAL TESTED DIODE CIRCUITS
FOR THE HOME CONSTRUCTOR"

ALL FOR ONLY £1-50
OFFER WORTH £3-00

Buy 2 x C60 cassettes for 72p per pr. GET
1 x C60 absolutely FREE. Buy 2 x Co0
cassettes for 96p per pr. GET 1 x C90
absolutely FREE. .

B =
BUNDLE = s\ TGB."B}S{‘“{? i ""
3 i o Py R,
: ow Restston o to 1M Sed” vaty =
2 x 06 100V 2 x 1A 400V ‘ ‘,‘;‘:\géagaug;\mm; thQ?éir
2xiA sy ZXINSV K Tngns T pLus ERFEHARTS
PLUS FREE cOL"‘:_REOR onLY
2 METERS OF I8SWG MULT)- ALL £1-50 -
CORE SOLDER ALL FOR ONLY WORTH &
£1-50 FER

Ny OF
Q .,%%/ G

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

PERSONAL CALLERS {——__7

ARE WELCOME! JOSTYLIEEN

all items subject to manufacturers ;
increase and availability :

OFEER WORTH £3-00

High Quality
Construction
Kits. stocked
at all branches

PLEASE ADD
APPROPRIATE VAT k

S or
catalogue!

AMPLIFIERS P&P 95 Ins. £i
Sansui AU2200 £50-9
AU4400

Sinciair 4000
Pioneer SAS300
Bush Arena A220

RECORD DECKS P&P 85p Ins. 50p
Garrard SP25 Mk. 1V £16-40
Garrard SP25 Mk. 1V/G800 £27-50
Plinth & Cover
BSR MP60 (P128R) £12'75
Connoisseur BD1 Kit o
BD2 Chassis/SAU2
SAU2 Pick-up Arm
SCU1 Cartridge
Pionecr PL12D
Sansui SR212P
Plinth-cover for Garrard: BSR

SPEAKERS P&P 45p
EMI 13" x 87, 3, 8 ohm plain
wlith co-axial tweeter
8 ohm only
with Tweeter & Crossover
15 ohm only
Type 350 8 ohm, 20 watt
137 x &' Bass unit, 15 watl
63" 8 ohm, 10 watt
8” 8 ohm, 19 waft
87 x 5” C. Mag, 5 watt 3, 8
or 15 ochm
8" x 5" Dualcone 8 ohm,
10 watt
Elac 6;” & chm Dualcone £2:45
8” 8 chm Dualconie £2-70
Baker Group 2512”, 8 or15 ohm £12-00
Adastra 107 10 watt, 8 or 15 ohm £3-75
Goodmans 8” x 5” 8 ohm £1-79
Global 8 ohm 5 watt (pair) £7-95

£44-80
£4-25
£3-00
£3:25
£4-75
£8-50
£5-20
£3'25
£4-73
£2:1¢
£4-05

WHARFEDALE
SPEAKER BARGAINS
P&P 85p Ins. 50p
Cheyin. (pairn}
Denton 2 (pair}
Linton 3 (pain}
Linton 2 (kits}
Glendate 3 (kits)
KIT FORM CABINETS
Teak Veneer P&P 85p Ins. 50p
12”7 x 8" x 4”7 (8 x5 or T x 4 cutout) £3-75§
127 x 12’;3& 747 (10", B x 5, 8%, 63" 5.25

and 34 £5
187 x 117 X757 (8" x 31" or13x 8) £5-56
20" x 14" x 137 (12" x3¥" 0or 13x 8) £7-96
TWEETERS & CROSSOVERS
P&P-25p
Cone Tweeter 8 or 15 ohm,
10 watt
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 (16 chm} £1-40
CARTRIDGES & STYLH
P&P 25p Cart.
Acos GP91/25C or
3SC (ster. comp)
GP83/1 0r 8511
ster. cryst

£2-95

. D.D.
Siylii
£1-10 £1-25

£1-35 £1-25
GP94N or 96/1
ster. ceram. £1-75 £1-25
GP101 cryst. comp. £0°80 —
GP104 ster. ceram. £1-95 £1-25
BSR X5M or H&X
~_cryst. comp. £1-95 £1-25
SX6M cr SX6H
cryst. ster.

SC5M ster. ceram. £2-35 £1-25

Sonotone
GTAHC or 9TAHC G
{Diam} £1-95 £1-25
3509 ster. ceram, £1:95 £1-25
Audio Tecnica ATS5  £1-95
EmDire 999 REX £3-95
Goldring G850 £3-10 £1-95
G800 £4-25 £1-95

G800H

£4-25 £1-95
GBOOE
Shure Carts & Styli
M44G

£7-25" £3-35

£4-95 £3-95
£6-25 £4-95
£11-75 £8-25
£9-75 £6-25
32:25

MSSE

M75ED Type 2
M75EJ Type 2
V15 Type 3

MICROPHONES P4&P 25p
CM70 Planet stick metal, switch

crystal
DM160 Dynamic omni-dir, bail
metal
UD130 50K 600 ohm, uni-dir, bail
metal £6-75
£5-%0
£9-50

TwW209

CONDENSER MIKE 6060 ohm,
uni-dir.

Cassette STICK MIKE with R
Control on/off switch(2'5 &
3-5 mm) J/Ply)

Casgsette STICK MIKE with R/
Control (Philips 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
6,7-50r9d.c.)at300mA £2-35

CASSETTES
ow

noise Philips

35p

45p

55p

P&P 25p
Memor- Amp-
ex
5p

T5p
£1-10 £1-55 89

CASSETTE CASES
Cassette Head Cleaner £0-45
BIB Stereo Test Caasette £2-15
AMPEX Head Cleaner Demag £1-85

£0-12

TAPES P&P 25p
Stnd. LP
5” 55p

537 85p 35p £1-
T a6p £1-10 £1-85 40p

SINCLAIR PROJECT 30 P&P 2op
Stereo Pre-amp £12:95
Active Filter Unit

Z40 15 watt Amp.

Z60 25 watt Amp.

P25 Power Supply for 240

P26 Power Supply for 240

P28 Power Supply for 260

FM Tuner

Stereo Decodey

Q16 Speaker

1C20 stereo amp. kit

P220 Power kit £52%

Send 25p for complete catalogue.
PLEASE BRING A'TII-INIS ADVERTISE-

MENT TO OBT THE BENEFIT
OF THESE SPECIAL PRICES

Manchester
30-32 Shudehill. tel 061-832 7710

Leeds

4 New Market St tel 0532 42708

Liverpool _ ]
15 Whitechapel tel 051-236 0738

‘ EWMA ‘ Mail Order Dept ETIH
| N LAl RT i Belmont St, Monton,
| @ ELECTRONIC Eccles, Manchester.
— ' ' Tel: 061-789 5268
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IMPROVE YOUR

PART 3
TRACKING

While it is a matter more of maintenance than
“improvements”, I feel that a few words on tracking
are not out of place. All the work on the gram side
already described will be largely spoiled if the stylus
and arm track badly and produce serious harmonic
distortion. Budget stereo almost always comes with
one of the well-known and quite excellent budget
decks. Lateral tracking will have been taken care of
in the design so we have no need to worry about
that for it is very unlikely to deteriorate with wear
and tear. However, there are some other points
which should be examined carefully from time to
time or sound quality may slowly deteriorate.

The first is that budget decks require to be level,
more so than the expensive sophisticated ones. So
arm yourself with a spirit level, check that the
instrument is level on whatever piece of furniture it
stands. This check, by the way, somelimes produces
unpleasant surprises! Next check that the cartridge
shell is also level, that is, parallel with the turntable.
The vertical tracking angle, the angle the stylus
arm trails in the groove when playing, is most
important. Unfortunately it is almost impossible to
measure it so we have to get at it another way.

See that the flat part of the cartridge underside
is perfectly parallel with the record surface and this
will ensure that the vertical angle is within limits.
Some budget decks (the Garrard SP25 is one) have
the pickup arm tilting downward towards the
record; a small plastic wedge is supplied to fix
between the cartridge and the shell to counteract

this: make sure there is one fitted and that it is

fitted the right way round.

My last point concerns wear and tear on the
Garrard deck. The pickup arm rests in a cradle at
its pivot end and is held in place by two small screws
which go into the metal tube from the underside.
After a lot of use these screws can work loose with
the result that the arm, and therefore the cartridge,
can rock about the arm axis. This will cause the
stylus to meet the record groove at some angle very
different from 90° which can cause horrible distor-
tion and loss of output on one.channel. The arm is
easily removed by unscrewing the two large screws
which provide pivots for the vertical arm movement,
one on each side of the assembly, and gently lifting
it out of its cradle. The holding screws for the arm
are then easily accessible and can be tightened.

MORE REFINEMENTS

In previous articles I described the various modifi-
cations that I have carried out to a budget stereo
outfit, costing £80 cash-and-carry, which brought it,

Practical Wireless, December 1975

BUDGET STEREQ SESTE

B.BARNARD

in my opinion and that of many visitors who have
heard it, into at least the £250 class. I feel more than
ever that it can hold its own against many very
much more expensive systems in the hi-fi category.
I doubt if the cost of the modifications exceeded £20
provided, of course, we ignore completely the hours
of planning and labour that went into them. The
next step is to upgrade the appearance and functions
as much as possible so that what is good, looks good.

Having fitted a tuning meter I cast around for
other uses for the meter, to monitor and test certain
vital points in the total circuitry. Of the many possi-
bilities that occurred to me, I decided that the
resistors in the emitter circuits of the output tran-
sistors were the most useful and promising.

=-ve rail
R1§
a1 5
1 4§ L
Right
R2 speaker
- P sve rail
R3
dL >
il Left
R4 speaker
. FK125
=ve rail

Fig. 1: Typical arrangement of oulput stage fransistors, the test
meter being switched across each emitter resistor in turn.

Figure 1 shows a circuit of four cutput transistors
for both left- and right-hand amplifiers and is typical.
The currents through R1,-2, 3 and 4 under no-signal
conditions are the quiescent conditions and are of
the highest importance where crossover distortion
is concerned. In addition to this, if a small constant
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amplitude signal is applied to each amplifier in turn,
measurement of these currents will monitor the
behaviour of each output transistor and check that
all are giving the correct and equal AC output.
Obviously we cannot keep breaking into the circuit
‘to measure these currents but we can, by some
reasonably simple switching, connect the 50mV
meter across each resistor in turn. i

- These emitter resistors are usually between 0:5
and 1-3Q and in this particular circuit they are 1Q
each which is very fortunate as it means the meter
reads directly, volts for milliamps, that is a reading
of 15mV means 15mA. If the resistance values are
different from this, the calculations to obtain equiva-
lent ‘currents to scale readings are quite simple or
one can simply mark on the meter scale a normal

reading and work to that. Our tuning meter on the -

front panel in this way becomes a multi-purpose
instrument which carries out useful tests.

" SWITCHING THE METER

Two single-pole, 6-way break-before-make switch
wafers- are required, Fig. 2. Only five positions are
required with position 2 blank to give some obvious
separation betweéen the functions of “Tune” and
“Test”. Normally the switch is left in the “Tune”
position and it must be remembered that the volume
¢ontrol must be turned to zero before moving the
switch .to” “Test”, as a strong signal driving the
output stages will probably swing the meter needle
off the scale .

AFC

. Emitter
resistors

e
Discriminator
electrolytic

€-8k

fij. 2 Switch. wfring for test meter measuring the duieséent cur}ent
a ° of each transistor In the output stage.

Photographs show the meter switch and its wiring.
‘For clarity the playing deck has been removed and

only the motor board together with the main body .
of the instrument is shown. In models like this where
the rotor board is hinged, there are obvious advan-

tages in mounting the switch as near the hinge line
as possible as this reduces the length of the neces-
sary connections and reduces the movement of them
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In this view the playing deck has been removed leaving the hinged
motor board. The added meter switch and wiring can also be seen.

every time the motor board has to be lifted. The

switch has been fitted in the position shown. It is

mounted on a small aluminium plate which is
screwed to the fancy woodwork that surrounds the
playing deck. I had to cut away some of the wood
underneath to make room for the switch assembly
but this did not spoil the appearance of the cabinet.
The leads from the switch are cleated to the back
of the motor board and then emerge in loose loops
to be soldered to the ends of the respective emitter
resistors. The meter leads are cleated to the wood-
work close to the switch and then loosely towards
the AFC switch and meter. With this arrangement,
the leads fall neatly and safely into position when
the motor board is lowered as can be seen in the
photograph. The small loops going to the power
board and the one larger loop of the meter leads
are no hazard to the circuit provided the cleating.
and the soldering are thoroughly sound.

It is essential that the wire used for this work is
lightweight and fully flexible. The tags on switch
wafers are not usually very strong and if one should
break off sometime after the job is dome it is an
annoying job repairing it. Connect all the wires to
the switch before mounting it; making them over-
long and establish a colour code for the meter pair
and for the four pairs going to the emitter resistors.

I have already found and located one elusive fault
that had bothered me for a long"time, an intermit-
tent slight reduction of output on one channel which
completely upset the stereo image. I thought it must
be my imagination but the meter in the “test”
position with a constant amplitude signal from my
audio generator and the volume control just “on”
confirmed the drop was real. With this factual con-
firmation, it was a matter of twenty minutes or so
to find the offending dry joint and put it.right. It
is worth remembering that with an input signal
driving the meter within its scale limits, we are not
only monitoring the output circuit behaviour but the
drive levels as well. ’

ILLUMINATION REFINEMENTS

No doubt hecause of its low price, the dial illumi-
nation was sparse and consisted of two 12V pilot
lamps. edge-lighting the tuning scale, glowing
-brightly but not very prettily whatevér service was .
in .use, and there were no separate lamp indicators
to show when “Gram” or “Aux” were in use. I there-

- fore decided to look around the circuit and mechani-

cal arrangements to see if it was possible to fit
' Practical Wireless, December 1975
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More than ‘-
just a catalogue! g

PROJECTS FOR YOU TO BUILD

4-digit clock, é-digit clock, 10W high quality
power amp., High quality stereo pre-amp.,
Steree Tuner, F.M. Stereo decoder, etc., etc,
CIRCUITS . . . Frequency Doublers, Oscitlators,
Timers, Voltmeters, Power Supplies, Amplifiers,
Capacitance Muitiplier, etc, ete. . ..

Full details and pictures of our wide range of

| components, e.g. capacitors, cases, knobs, veroboards,
8 edge connectors, plugs and scckers, lamps and

§ lampholders, audio leads, adaptor plugs, rotary and
slide potentiometers, presets, refays, resistors (even
184, types!), switches, interiocking pushbutton
switches, pot cores, transformers, cable and wire,
panel meters, nuts and bolts, tools, organ
components, keyboards, L.E.D.'s, 7-segment dispiays,
heatsinks, transistors, diodes, integrated circuits,

| etc,, etc., etc. . .. .

Really good value for money at just 40p.

3600 SYNTHESISER

The 3600 synthesiser inciudes the most popular features of the
4600 mode!, but is simpler. Faster to operate, it has a switch
patching system rather than the matrix patchboard of the larger
unit.and is 2 ’
particularly : .
suitable for live §
performance §
B and portable
B use.

We stock alf the parts for
this  briiliantly designed
synthesiser, including all

i the PCB's, metalwork and
a drilled ‘and printed front panei, giving a superb professional
finish. Opinions of authority agree the ET| International Synthesiser
is techically superior to most of today's models. Complete con-
struction.details in our booklet now available price £4.50, or S.A.E.
please for specification. 3

ELECTRONIC ORGAN

Build yourself an exciting Electronic
QOrgan. Our leaflet MESS1, price 15p,
deals with the basic theory of electronic
organs and describes the construction of
§ a simple 49-note instrument with a single
keyboard and a limited number of stops.
Leaflet MESS2, price 15p, describes the
extension of the organ to two keyboards
each with five voices and the extension
by an octave of the organ’s range, o2
Solid-state switching and new fogtages along with a pedal board
and & further extension of the organ’s ranga are shown in
leaflet MESS53, also priced at 15p. - )

Please send
S.A.E. for
our price
list.

GRAPHIC EQUALIZER

A really superior high quality
stereo graphic equaliser as
described in jan. 1975 issue of
ETI. We stock all parts (except
woodwork) including all the
metal work drilled and printed
as required to suit our compo-
nents and PCB's. Complete reprint
of articie—price [5p.

"NO MORE DOUBTS ABOUT PRICES

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 fist of
GUARANTEED prices, Send us 30p and we'll put you on gur mailing list — you'll receive immediately our latest price list then every
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period bafore the
prices are implemented! — plus details of any new lines, special otfers, interesting prajects — and coupons to spend on components to

catalogue so an investment in our super catalogue is an essential t enclose Cheque/P.0O. value
first step. For copy/copies of your Catalogue

NOTE: The price list is based on the Order Codes shown in our .

Now our prices are GUARANTEED {changes in VAT excluded) for two month periodst. We'H tell you about priée changes in advance for

Cail in at our shop, 284 London Road, Waestclitf-on-Sea, Essex. Name

Please address all mail to .
MAPLIN ELECTRONIC Address
SUPPLIES i

P.0. Box 3 Rayleigh Essex SS6 8LR.
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Digital Displays

INTEGRATED CIRCUITS

MM5311 OR MM5314 6 DIGIT g£5%

IMAr8 Hi Bo 95p*

759 RE/IF  26p  WC1303  £1.20

DL707 COM.ARODE & 709 T093 22p* MC1310 £2,20

DL704 COM.CATH. 708 DIL 14 28p* KNC1312 SQ £2.%0

0,3 0-9dp £1*ea 710 DIL 14 3Ip* NC1318  ¢2.50

:,.4'? JUMBO 0,6" CA T2 Regul'r 45p* wMC1330 THE

I 1ED DISPLAY's1 go+ T4l DIL 8  2ix* MCI339  s1,an
Sedee 0-pp £ 741 DIL 14 31P* MC1350/1/2 75p

7Il T009  31p* wmui46e /9 €3

DL33 MINI 3 DIGIT 747 2,741  670* wprdeoo’ I%  i9p

& MAGNIFIER £1.50% 748 DIL 8 27p* Aks6 FETOPA ©ae

STROBE TUBE £5% 780> 5V £1.33*% mEmg0 €1 i+

7812 13V £1.25% mERs0 2eRt £1 *

E D red 2R, 7815 15V £1.25% EEGE5 TIMER 4ip+
7900 Series £2* KEES6 2x"  Smpt

205 STYLE OR 0,2" NO CLIP iapr 76013 6§ AF 75p NE560 PLL £4.00
PIL209 or 0.2"RED & CLIP 14ps CE3C46 54p  NWEAAL PLL ¢4 .00
GREEN LARGE/SMALL % CLIP 1gpe  [A3048 £2  KREH2 PLL £4,100
ORANGE LARGE/SMALL & CLIP 19p#  CA3054  €1.50  Hispa £2.35
ORP12 57p* 2N5777 33p+ ! ICLAO38 €GEN £3* Hirmg5 €2 50
TEC12 PHOTO IC SCMITT 1% Luzino £1.50% ypshe 11,45
IC AY51224 4 DIGIT CLOCK g4 lyaod OPA  41p¥  HES67 £2,10

8H72741 741 2
SN76660 IF 7hp

15 At
o SR

A

s

TRAKSISTORS

PRICE EACH:-
AC127 & 128 1lp*

NATCHING 2p
INS.BUSH BET &p*

OABl & OA91 GERMANIUM 5p,

PRESETS 6p. RESISTORS 13P ea

BEATSINKS: TOS & TO18 5p*x Tvd 15p+
29p1

TV3/T03 18p*EXTRUDED 47 4¥1 L

CAPACITORS LHIcox 6V ¢1.75% SN76611 IF £
CERAMIC 22pf~0,1uf 50v Sp, Lu372 IF £2.00  TAD10O IF g%
ELECTRCLYTIC:10/50/100 uf in LM377 2x2F  ¢3 TBA8GO 8sp
25V 7P, 50V 9p. 2uf/10V 6p. LM380 69745 89p TBASLO 7WAF 99p
1000uf 25V 18p,200/500uf 9p, LM381 £1.50  TBA820 75p
POTENTIOMETERS LIN/LOG 14p, LM3900 40PA 63p* 2N414 RX  99p

180 TTL .

TAT4 Fmpr
SWITCHES:SPST 18p.DPDT 25p, 1ip* _.--'.'.'6 asme
DIN PLUGS ALL 12p ,SOCKETS ALL 9p TACL 1zp* VEHD agp*
= 17m TATL TR
ALL CASES AB5/AB7 50p.AB13 65p 7404 1ape T4 ¢ £dpr
TRANSFORMERS }/1& 6 or 12V £1,50% 7410 L 5n® 2448 Apme
7413 apme LR $Hgt
TRAMPUS FULL SPEC PAKS 4LL £1 ea T430 1upt T4a0 TAD*
PAK A 10 RED LEDS our choice £1# A0 1ape 'H':DO tE il
PAX B 5 741C OP ANP 8 PIN £1% Fdan 1ImE 74171 TR
PAX C 4 2N3055 ¢1%,D 12 BC1ogrl* T441 Rdp#® 74123 AGp*
PAK E 10 BC182 ¢1,F 11 2N3704 £1 raqv fAaT vA1sl HJEI
PAK G 8 BFY51 ¢i* H 9 2N3819e£l 470 aenr v4173 L
PAK J 9 2N3053 £1*,K 40 1N914 €1 T472 Ape 74174 (43
TATS dEpe 74175  BIp*

AC176 9p* TIP29 & 30 4Ip* H
AC187 & 188 1Ip* TIPSl & 32 S5ig+ iﬁ:ﬁ,’gi égE’O:NZO(l)EPOg;* s
AD149 ip>  TIP41 8887 1N4148 % 1N914 SILICON 4,
TIp42 Mot JENERS Bzyss 400mW 9z,
;‘Igzggg #3p%  ZENERS 13V 17P,Z1Jnoisesi
'r% 23 — :;P BRIDGE RECTIFIER 1450 18p
z1~§1 0775 i '11f 14400V 25p. 4A100V 45p
: Sp*  2TX300 £304 20p SCR’s .TRIACS
ﬁig’ﬁs;s 13;“ E;"A‘;gg"&&;gg %?;* SCR's TAGL/400 1A400V 50p
BC157/5/9 1z  IWgass Do aipe  LASOV 38p® 14 600V T0pr
SRS 13 a2y UB olom dor'sen owr'ary
BCI77/8/9  1Bp  ZN2028bropy dp  porad peoadd 10A4008 10
Bciea/oyamenibol N3OS i%8'  DIACS:ST2 20p.BRIC0  25p
BC212/3/444518p 3054 adpk
BC¥70/1/2  1gp* 283055 115 j7ps ver
BD13l g 132 3apx  2N3085 RCA Gipt  gonn ¥ 28p*FACE CUTTER49p*
BFR88 250V 3h;  2N3702/3/4/5 og D 4
F COPPERCLAD 0,1 PITCH VERO
50 l4y*  3NIT06/7/8/9 9p PPRR ) S YR
BFY51 lipr  @N&710 & 11 1pp  237XS" 32p* 247x3iv 20p
BFYS? & 53 lijs 2NOSISE FET 11,  31.X57 37p* 31'xsi" azps
BSX19/20/21 1gpt 2N3820 FPET 4py  S4.%370 ey e
¥J2955 TO3 75p  2N3823E FET 1in fixd A O
MIE2955 omn*  2N3904/5/6 113 DIL BRE 6x 2
MJE3055 677%  2N4289 mini 3ip
“PUI31L PUT 48p 25457 FET 45p

CD4000 MC14 & 145K AVAILABLE.

pen U

DALO ETCH RESIST PEN 69p*

CiMO0S LOGIC

FEC ETCH PAK 500, 89p*
COEC00  15p*  CD4028  £1,29+ Gx4" COPPER BOARD 505»
4201 16p* CD4n4é £2% PCB KIT 3 ITEMS £2%

2 16p* CD4047 £1,49* | |
I‘;::ggg 65p*  CD4n49 Sap* CASSETTE MECHANISM £9 & €13
CD4f1  20p*  CD4054 gl,8a% TGS GAS DETECTORS 308etcf2*
[D4613  53pt  (D4055  £1,89¢
(514016 49p*  CD40B0  £2.25+ D“_ soch eis
CI4F17 £1,15%  CDAOTL  23p* pon oot
5018  £1,69%  CD4081 20T SoCRRPS BRIN 120*

CD4022 £1.56¢  CD4s10 g1.40¢ P URCTS SPIN 13p% o
CO4023  18p*  (D4511 £2,25% P o 14p
Ch4c24  ¢1.15%  CD4528 £1.10% - SOLDERCON PINS:
CD4027  B9p*  CD4558 £2,35% 100 65p%1000 £4¥

TOROIDAL TRANSFORMERS
FOR THE

TEXAN I

Pri. 220-240V; S0Hz; Screen; Sec. 25-20-0-20-25V, 1:5A.
Fully impregnated; flying lead connections.
Ref. T1295 Price £6:70 + 25% VAT post 55p.
Ref. T1295/F with resin filled centre, 2BA clear hole.

) Price £7-10 + 25% VAT post 55p.

Toroidal transformers suitable for Audio Power Supplies
Pri, 240V, 50Hz; Screen; Fully impregnated; flying leads

REF Secondaries 0.D. (mm) HT. Price’ Post

000 0-45V 2A 113 x 38 £6-64 £0-86

284 0-45V 1A 95 x 44 £5-15 £0-70

285 25-0-25V 2A 208 x 51 £6:37 £0:70

201 (a) 33-0-33V 4A 130 x 57 £10-69 £0-86
(b) 25-0-25V 0-2A

315 (a) 33-0-33V2A 120x 44 £8-50 £0-86
(b) 25-0-25V 0-1A B

360 25-0-25V 1-5A 76 x 44 £6°26 £0-55

400 20-0-20v 1-5A 76 x.44 £6-26 £0-55

FM TUNER DIGITAL READOUT
Transformer Type L743 (Lamination construction)
Price £3:25 + 25% VAT post 49p.

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

Dept. PW 06
" 8.1.G.A. (ELECTRONICS) LIMITED
Sunderland Road, Sandy, Beds
SG191QY

SOUTHERN VALVE COMPANY

P.O. Box 144, BARNET, Herts.

Telephone: 01-440 8641, Mail order only. Most leading makes.

ALL NEW & BOXED VALVES (subject to availability)

AZ31 7% BZ40/1 50p PD500 £250 ULS4 48p
DYsh ey Emm b mm o e iy
DYS02 p EZ8§ D £ 2

EBJL 21p GY501 87 PLS1 56p u26 76p
B2 @ ogm o omomn @ @
ECC82 D P86 3 D 2

ECCS3 87  PC88 7p  PL83 5lp  6BWY 75p
B o oM @ omm B om owm
TG o H : 3

Ry M oRm B omm B N B

PCC85 D

ECHS3 90p Pccsg €9p PL509 £2-00 20L1 92p
MR B oA B omR 2 om om
EC PCCI4! p P 3

ECL82 Slp  PCF80 44p  PY33 570 30CiD 86p
ECLes 4ty bR 6 ryss by 0o Be
ECL86 p  PCF86 p PY 4 D
EF80 38p PCF200 98p PYS00 D 30F5 86p
B OB o o® onmoM o mm o®
EF86 PCF802 p  PY300 -

E¥89 85p PCF805 86p PYB00A  £1-04 30L1 44p

3 TCCS5

EH90 6%  PCH200  8p oone, o 30L17 4
HLad 90p 192 41p UOR4  Sop soP1 g
EL41 84p  PCL83 s5p  LCHSI 4% sop10 800
EL84 38p PCL84 52p TCL82 46p 30PL1 92p
BL90/1 48p POLSS ¢dp TUCL83 64p 30PL13 87p
B onme omoun B oam
EY51 p  PCL8G 5p  UFS9 D

EY86/7 40p PCL200 £195  Tidl 80p  30P4MR 99p

We offer return of post service.
Many other types available.

Items in stock at time of going to press but subject to possible
market fluctuations if unavoidable.

Post free over£10

Enquiries s.a.e. DISCOUNT PRICES, CWO only.

One valve post 7Tp, each exira valve 6p (maximuﬁl 50p) LISTS
s.a.e. please.
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View of the budget stereo system after all the modifications described
in this series have been added.

indicator lamps on the panel to light when “Gram”
or “Aux” were selected. This really meant searching
for spare, unused switch contacts. For good measure
I decided to fit a neon mains indicator lamp but this
is simple and straightforward.

Luckily spare contacts with 12V DC were ready
and waiting for both services. Many models have
push-button switches, usually two-pole changeover,
requiring only one position, to break the DC supply
to the radio section in order to kill it on gram or
auxiliary. Figure 3 shows the arrangement showing
only the DC contacts concerned.

Gram Aux

Supplyr-ai} 1A 18 1A 18
! e U I o
radio
Radio
2A 2B 2A 2B Supply
Qe Ot L T o R
ratl
Aux or
3AQ T3B Gram 3Aj TB
LED R LED
h AN >
1k

Fig. 3: Additional contacts were found for this switching arrangement
for indicating LED's on Aux and Gram.

I decided to use LEDs as they are neat and tidy
and I like the even, soft glow. The resistor marked
“R” is put in the original design presumably to
present a dummy load to the supply when the radio
circuits are switched out. As LEDs take up to 50mA
it seems sensible to remove “R” when they are fitted.
But check with a voltmeter that the supply stays
constant and correct on “Radio”, “Gram” and “Aux™
without “R” in circuit.

HANDLING LED’s

There is a space between the facia and the main
chassis from which the connecting wires must
emerge and a first attempt to connect flexible wires
from chassis to the LED wires merely proved that
the LED leads are fragile and break off very easily!

Practical Wireless, December 1975

Eventually I soldered the LED leads to a thin strip
of Veroboard, pressing the diode itself closely and
safely against the strip. The flex leads can then be
connected to the ends of the Veroboard conductors
and taken away to the appropriate switch contacts
on the main chassis. The LEDs on their respective
Veroboard strips can then be safely offered to the
panel clips which will have already been fitted to the
front panel. For 12V supplies, each LED must be
connected through about 1kQ but in the circuit
shown they share the same resistor.

SWITCHED LIGHTING

But the tuning scale light still glows and glows
on all services! Hardly daring to hope, I made a
further search for spare contacts on the “Gram”
and “Aux” switches which would be open when
either was selected but would be closed on radio.
And I found them. True they had been soldered
together in parallel with the contacts feeding DC to
the radio chassis so as to share the load but as the
radio load was well within the specification of the
average push-button switch I decided I could safely
separate them.

1 FK128
1

f\, >

‘ Aux g 300
]

Gram 300

12V 12V ,
Lamps

Fig. 4: On Aux or Gram the tuning scale lights are dimmed using this
circuit.

The 24V AC for the pilot lamps (the 12V bulbs
are in series) was now fed through these contacts
so that the scale lamps on “Gram” and “Aux” are
extinguished but come back on again as soon as
both these buttons are disengaged by the latch action
whenever any of the radio buttons is pressed. Unfor-
tunately, edge-illuminated scales look even worse
unlit, the scale shows up too clearly in black and
white so I had to think again. I decided that the most
pleasing arrangement would be if the scale was
dimmed on “Gram’ and “Aux” but went back to full
brilliance on radio. This accounts for the two 3008
resistors included in Fig. 4 across the switch contacts.
They reduce the pilot lamp current when “Gram”
or “Aux” is selected and so dim the lamps. The value
of these resistors is a matter for experiment depend-
ing on the wattage of the lamps and a personal
decision as to the degree of ‘“‘dim-out” that is accept-
able. '

The colour of the scale illumination was originally
a pale pink which I did not find very pleasant and
is decided by transparent plastic stuck to the edges
of the scale. T changed mine to a dark green by the
simple expedient of changing the plastic to one
of this colour.

6835
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ORION STEREO
AMPLIFIER

P = LR
ASTRO IGNITION SYSTEM
Complete kit of parts for this proven
and tested system £9-50 incl \(A‘l‘.
Ready built with only two connec-
tions to alter £12-50 incl. VAT. -

Thousands have used this system
both home and abroad. Consider
these advantages more power,

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

26 watt—£4-20 150 watt-—£19-10
40 watt—£7-35 300 watt (12v)—£29-85
76 watt—£10-7¢ 300 watt (24v)—£23-75

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

P.W. AUTOMATIC EMERGENCY .
SUPPLY
240v-50Hz-150 watt invertor with built in

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

This is a power amplifier of superb quality
incorporating the very latest design features.

battery charger. In event of power faiiure

itches over aut from battery
charging to invertor operation. t. ‘ag
appeared in Dec. 72 P.W. Complete kit of
parts (excluding meter) £22-504-£1-10p. & p,

FLUORESCENT LIGHT INVERTOR KIT
8 watt-12v-Fluore light, suitable for

Y

tents, ts
Ilghting for tactories, hotels, etc.
12”8 watt—£2-90+25p p, & p. Built up
£4+25p.

13 watt—£3-30-+30p p. & p. Bullt up—
£4-50+ 30,

TRANSFORMERS & COILS
Both high volume & small order capacity
available.

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

" TRADE & EXPORT ENQUIRIES WELCOMED

Professional hi-fi enthusiasts have classed it
as fantastic and reai value for money. The
CCT incorporates a low flux transformer and
inputs for disc. tape, tuner etc.

Complete kit of parts including slim line
bookend case, silk screened front panel &
knobs.. £43 incl. VAT & p. & p.

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

faster acceleration, fuel economy,
excellent cold starting, smoother
running, no contact breaker-burn-
ing.
energy spark, the fuel mixture can
be made weaker giving further
economy and fewer plug problems.
Fitting time when built 5 minutes
approx. Please state whether posi-
tive or negative earth.
Trade and export enquiries wel-
comed.

ASTRO ELECTRONICS,

Spring Bank Rd., West Park,

Chesterfield.

Also because of the high.

INDUSTRIAL PRICES FOR THE HOBBYIST -
AL 7BIS RAME PRANDED G000S VALVE BARGAINS AERIAL BOOSTERS
MONEY BACK GUARANTEE Any 5 64p, 10 99p, 50 £4. We. make three types of
L D401 5AE 0£7:0 CDA4043AE 0%9 fY?'ur ChOice fro’EnC}_Itgf Aetnal P&?Sters'tl:uc for
< ; : ollowing list:. . ] set top fitting, wi orax
CAI028A  064| COADIZAE  070| CDAGIBAT 03 ECC82, ECL8O,  EF80, | Plugs and Sockets.
gﬁggsg 1.0; gg4g}g§§ g.gg 88282325 g.gg EFI83, !EFI84,8 PC86, PCBg, Blé—Ft;r ds\tlel'-'l? A -.:’nd
B 05 & d ; PCF80, PCF802, PCLS82, tandar adio
CAJ08s 100 CboniAE  07o| cbaossar 037 PCL84, PCL85, PCL80S, | BI2—For the older VHF
chEx  slama . sposk o e L DG e
CA30! . . X |
CDA00OAE  0.14] CDAO28AE 0,50 | LO36T1 117 ;#58%4'{“930' ;t;g.ll' gzgfg' 'Chae nels an
CD4001AE 0.14] CD4026AE 0.14| LM3081C 1.26 y » ’ 3 n . o
Cim. scE himen, e B e
CD4009 . . . "
A [ AT Golour Yalves 25 each | piete UHF band.
ggigwAE 0.14] CDA030AE 813; ;g:\gag &:gg PL508. PL509, PY500/A A‘Il Boosters are com-
CD40%3AE 0.37| CD4037AE 2 . +. B
L CD4014AE  0.70| CDAO41AE 0,56 | 741c(Minidip) 018 fake om‘;":ﬂ?:::::{oaf'.:td
TRANSISTORS £ £ Press 4 Button Tran- . *
2N4036 0.43] 40638 091 sistor UHF Tuners £2-50 Price £3-90 each
2nsss o'i5| Ne208 030] 88107 008
[ RIS . Al Companaris o) e Dot e
N1711 X 4 . . omponents in the Bargain Packs are unused
SNases 036 23‘31&; oo Bero 0% and marked. ] )
2N2306 , 82z 4036; g.g; ggg; 8'3)5 Pa;sls VIIVVP‘;EY:(;:)S'/- VSCZBO) Axnil Leac? ClapaCItofrs—
2N3053 141 4036 : - , very good mixed selection from
K 40406 0.31} BFX28 0.26 Y
N304 e | rrr s e rasg e 0-01 UF to 2-2 UF. Price 100 £1-25, 1000 £10-00 (our
oNa442 ’ ?gg 23333 82; g;;gg ggé P Chlgicze)' Light Di 300 Light D
2N3442 d o : ack 2~ immers. watt Light Dimmers
NaTos  + o013|d0ds V82| BEveo o complete with Plate (replaces existing switch). Takes
2N3704 0.15| 40594 0.59 | BFY51 017 ~ only minutes to fit. Price £2-85.
2N3706 0.14 | 40585 . 0.69| BFYE2 018 : Co-Ax Connectors 8p (70p).
2N3708 012 0c3s : Co-Ax Plug—8p (70p).
DIODES/ZENERS,  \Na005/6/7  0.04] B2Y88 400mW. Jack Plugs—Standard {7p (£1-50), 2:5mm 10p (85p),
IN/4001/2/3/4 0.03] IN4148 0.15{ All voltages  0.06 _3'5mm 10p (85p).
0As7 0.0 Din Plugs—2 Pin I2p (£1:00), 3 Pin I4p (£1-20), 5 Pin
Terms: C.W.0. Ado? 10pTPé$ 8% VAT Cos/Mos i8p (£1-50). (Price in brackets for Ten).
257N ATIOTHER Prices include V.AT. P. & P. under £1/15p, £1 to £3/20
Send SAE for comprehensive Cos/Mos List, AL, . . P, P
above £3/30p. Overseas at cost. Money back guarantee on
ROWNSGEM LTD. all orders, | 7525
A . DUrrey. .
Rossbank Parade,:hlsgghurraodz.szag]egsalamber ey, Surrey, E'-Erfgaﬂo'jlr"g‘-':“MLORDER LTD., 62 BRIDGE ST.,
THE PROFFESSIONAL ORGANISATION FOR THE HOBBYIST | RAMSBOT , BURY, LANCS. Tel. Rams. 3036.
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= 1Y .
WA CIL? SELECTRONICS for I BIRIIL
NMOTOROLA McMos® 4 SERIES
MC12001CP  Quad 2 Input NOR 18p SN7400N N} Quad 2 Input NAND 16p
MC14002CP  Dual 4 Input NOR 200 SN7402N  Quad 2 input NOR 16p
HESEE Bl e o | o e
ual i : SN7413N . Dual NAND Schmltt Tri
MGI4Ch 5 Bis Stafie Shift Register 1 SNHUATAN  BCD To 7 Seqmant Decoder Driver :::
SN7472N J-K Master-Slave Flip-Flop
mg}:ggg; Sﬂgllilal(";‘pl:g-?l%g P g: SN7473N Dual §-K Master—Sla\ll,e Ftip-Fiop :p
C14042CP Quad Laich £1-26 SNT475N i B .
C14045CP  Phase Tocksd Loop £1-88 SNT490N %:é;::cﬂolzmi::able Latches ::p
MC14049CP  Hex Invertor Buffer stp SN7483N 4 Bit Binary Count 5
MC14510CP BCD Up-Down Counter . £1-40 inary ounters s0p
MC14511CP  BCD 7 Segment Latch Decoder Driver £2-12 SN7495N 4 Bit Right Shift Leit Shift Registers 70p
MC14528CP  Dual Monostable %p SN74121N Monostable Multivibrators 35p
MOTOROLA FAIRCHILD FAIRCHILD NATIONAL
Veotlens 14 Pin DIL 8 Pin DIL co SDEM" .
oiless NDUCTOR
Dogpder Rt Op-amp 14 Pin DIt
£210 55p 30p
£1'65
MOTOROLA SIGNETICS FERRANTI
. s et e LITRONIX
4000 Audio Amp Timer Chlp‘ 7 SEGMENT LED
B 75p 60p £195 DISPLAYS
MICROTEST 80 NATIONAL : A GGRE
Measures only SEMI- ; NATIONAL anode DP left
8070 x 8mm . ” CONDUCTOR SEMI- DL704 . common
Zoro O RS CONDUCTOR | cathode DP right
Amazing value at Audio Amp 14 Pin DIL 9
£12:90 £1'90 o
lﬁgl'ds of - 69p
Mmeasyreme!
and 40 ranges N NATIONAL
PR SR RO conpucTon jrosn-sa
OLDERING 24 Pin DIL
VoltgvD .C. 580 vrangnzoo v100mV1 o—ogv é?o':LnCDhllli Clockehip
0k C3/V
v g gAe £4'35 £1-718
Amp. D.C. : 50uA A - |
A B g;“g,x_?:m SUPERTESTER 680R ICE K
oA T 20mA = 'Q SA o 10 Fields-80 Ranges: 20,000 Ohm per Voltlsenslhvlfy £1-80 each; 4 for
iy
Qx1 110 di © ) .
v Gl S E ST e St Wi e HIGEARA I 8 | | £7, 6 for £10.
- 250 000V A.L) o and ease of A
Decibels 5 ranges: +6dB, +22dB, + use and readibility e Full ranges ‘of accessories ® 14 pin DIL sockets
= :ci!;4 b fg i — 1000 gl’mes i?verload ® Printed clrcuit board is re- 16
Baie oo DHF - 280 - Rl Tanos toes e mrcornS,et £19" L
M“MOTOROLA SMALL SIGNAL PLASTIC
TRANSISTORS (TO 92)
Type No. Polari Vi 1cMAX
o e arity v%eg r:x de %Icizzr\llzdc Price qm[nnp KlTs
ce—! c
BC287 NPN 45 200mA | 120460 15 4
BC2 NPN 20 | " 120-800 iz . .
P 20 " . 120-800 i5p UK105/C FM Microtransmitter £8-07
C307 PNP 45 200mA 70450 150 UK220  Signal Injector £3-53
BC308 PNP 25 . 0- .
BC300 ENP 20 . 120480 FH UK230 AM/FM Antenna Amplifier £4-16
BcaiTA NPN % 150mA 110-220 180 UK285 UHF/VHF Antenna Amplifier £8-87
B e o onU [ 20c4c0 i UK302  4Ch. Radio Control Transmitter £17-50
= & s 7o, | UKB45/A Superhet R/C Receiver £8-81
BC3?1 A PNP . 30 t.
BCazA ENP % I R 2o UK325 G)Q(&gl_(':; R/C Splitter- 1000Hz. & £8.34
BCa2 ?
gg§§§ Eﬁg §§ Poak | OMnoma | J2  |UK330 GXC 2Ch. R/C Splitter 1500Hz. &
BC338 NPN 25 \RCiAZ b4 ‘ . 2500Hz. £8-34
BCas7 T 7 " UK555 ° Radio Control Strength Meter £9-65
BCads NPN 100mA | 40-450 12p UK780  Electronic Metal Detector £11:65
BC49 NPN 20 12p s ! .
BC380 ENP 33 15p UK875 Capacitive Discharge Electronic
BC352 PNP 4 Ignition Kit Neg. Earth £17-33

283 Edgware Road, London W2,
Tel. 01-262 8614

Hours of business 9.30 - 6.00
Monday to Saturday Callers welcome

ALL PRICES INCLUDE VAT PLEASE ADD 20p P & P

MIACEES

ELECTRONICS
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reenbank Electronics w.im

DIGITAL CLOCK
P.C.B. KITS FROM

- plus 10p post
and VAT @ 89,
~ Features:—

* High quality fibreglass P.C.B. 112 x 89mm (both
types), a suitable case is .available as jllustrated, or
you can make your own.

* All combonents mount on one side of the board for
neatness and simple construction.

% AY-5-1224 chip and L.E.D.s ‘plug-in’ for easy
assembly and servicing. .

% Uses L.E.D. display (believed to have the longest life
time of all electronic display types known at Present),

* A single 12V, 500mA, 50 Hz supply is the only input
required (e.g. our 2 X 6V Min. Tr., see below).

* Full eight page instructions provided, and back up
assistance if you need it—-success guaranteed!
Suitable for even the absolute beginner. .

% Easily converted to give additional 4 yange ‘stop-
watch’ facility, for e.g. darkroom tinter.

% All parts available individually at no increase in
price--buy only what you need.

% An excellent idea for a most acceptable gift. .

The iflustration shows the two P.C.B. kits already assembled, one has 8mm high digits, the
other has 16mm high digits. Also shown is an example of a completed clock.

Free on request: Data on AY-5-1224 and MK50253 clock chips, 4 and 6 digit alarm clock suggested
circuits, quartz erystal timebase, and L.E.D. displays, (If you can send an S.A.E., it makes things a
{ittle easier for us). :

CLOCK/STOPWATCH P.C.B.s

Type 1224-704€/PCB for 8mm high display 95p. Type' 1224-747E/PCB for 1émm high display 95p.

COMPONENT KITS .

anlud)a: P§C§§“ AY-5.1224 Chip, 4 L.E.D. digits,’transistors, diodes, resistors, capacitors, mounting socket pins, full inscructions. Ref: 1224-704E/Kit {8mm high
igits) £9-

Also, as above but using [6mm high digits (P.C.B. is same size). Ref: 1224-747E/Kit £3-44 extra.

(Either P.C,B. kit can be supplied assembled and tested for an additional 75p)

CLOCK CHIPS .

AY-5-1224 4 digit £3-66 MK 50253 4/6 digit alarm £5:50

(CT 700! discontinued)

L.E.D.s - 2

OL-704E 8mm common cathode 7 seg. display (Economy Type) 854). DL-747E I6mm common anode 7 seg. display (Economy Type) £1-70.

DL-747 16mm common anode 7 seg. display (*Prime’ quality) £2-45, DL-750. |6mm common cathode 7seg. display (*Prime’ quality) £2-45,

0-2; Single red L.E.D. indicatior 12p. .

MINIATURE TRANSFORMERS

6VA Types with 240V primary, approximate dimensions W.45mm H.38mm D.40mm, fixing centres 53-5. Secondary voltages available: 2 x 43V, 2 x 6V, 2 x 12V,

2'x 15V, 2 x 20V, all same price £§-52,

cMOSsS |

Popular types 4001, 40! gates 15p (Range will be extended to suit demand)

ANTEX SOLDERING IRONS .

C.240 I5 watt miniatute type £2-45, X,25/240 25 watt £2-45.

Terms: C.W.O. Add VAT to all prices at 8%. Post etc., U.K. 10p per order, export 75p (no VAT). Al orders processed on day of receipt

GREENBANK ELECTRONICS {Dept. WI2P)

%4 New Chester Road, New Ferry, Wirral, Merseyside, L61 5AG, England. Tel:—051-645 3391

NICKEL CADMIUM RECHARGEABLE CELLS
. (1:25V PER CELL)
500M/AH—£1-43: 1-2AH—£1-92: 1 - BAH-—£2-50: 3- 5AH—£3-12: AAH—£5-50:
TAH—£5:93: 10AH—£8-68.
These cetls can be supplied in sealed packs with or without buiit in mains
charging unit at various voitages, i.e, 6V 4AH, 12V TAH. S.A.E. for prices
giving D.C. voltage and current required and if built In charger required.
TRANSFORMERS .
240V_A.C. Primary: Sec, 0-6V 1A—£200: Sec. 6-0-6V 1A—£2:08: Sec.
9-0-8V 1A—£233: Sec. 12-0-12V 1A—£2-32,

PROFESSIONAL AUDIO MODULES
We invite the serious constructor of quality PA, disco and
mixer systems to consider the merits of our modular audio
circuits which feature

VERSATILITY QUALITY ECONOMY
MS12X POWER MODULE: A double amplifier conservatively

MODULO MIX. A series of pre-amp modules which may be
combined to meet most mixer requirements.

For full details, send sae to:

PETER STYLES ELECTRONICS
48 Thorncliffe Road, Oxford

rated at 50 + 50W stereo, or 100W mono (bridge connected). RELAYS
Price £12+:50 (+ 8% VAT). 6V D.C.—£142: 12V D.C.—£1-38: 3V D.C.-£1°38.
INVERTORS

BW 6V, BW 12V, 5 amp 12 way terminat strips. 28 way tag mounting strip,
condensors, B.A. bolts, nuts, washers, solder tags. Resistors 3w carbon--
20p doz: 5Sw—4p each. Transistors, OP/AMP 741, Rectifier bridges, Zeners,
Thyristors.

Prices include V.A.T. Post and Packing 30p for orders under £5. S.A.E.
for lists to:— : :

Nixon’s Electronics G3(LP, H.F.P. (CHESTERFIELD) LTD.,
536 Sheffield Road, Chesterfield, Derbyshire.
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two basic themes—the shunt stabiliser, in

its simplest form shown in Fig. 1, and the
series stabiliser, which is the same circuit with a
transistor added (Fig. 2) which acts as a variable
resistor controlled by the Zener and the current
drawn by the load.

If one considers a bench supply where sconer or
later inadvertent overloads or shorts are almost
bound to occur the shunt system has something to
recommend it in that it is inherently current
limited and therefore short-proof. However, at load
currents of more than a few milliamps it becomes
very inefficient, since the Zener is called on to carry
all the current that the load does not need, and
therefore may need to be a high dissipation device.

The series system is the more common, probably
because it is far more efficient, since apart from a
relatively small loss in the Zener and feed resistor,
loss only occurs in the series transistor when it is
passing current. The one drawback of the series
system is that it is not short-circuit proof (or even
resistant), and under fault conditions the transistor
can pass a large current with usually disastrous
consequences to itself, and probably to the equip-
ment under test.

It is not necessary to have a complicated circuit to
achieve the best of the two sorts of regulating
systems, and the circuit about to be described is one
way of combining the advantages of each system.

The bench supply to be described has a maximum
short circuit current of 1A, with the output voltage
controllable between 24V and 5V, which should
cover most needs except high power amplifiers.

MOST power supplies to date are variations on

FEEDBACK CONTROL

The simplest way of varying the output voltage
is to connect the base of the transistor to a potentio-
meter placed across the Zener diode in Fig. 2, but
this form of control does not give very good regula-
tion at the lower voltages, so a feedback type control
will be used, shown in basic form in Fig. 3. Here,
the base voltage of TrA, and hence output veltage,
is controlled by the voltage drop across RA due
largely to the current drawn by TrB, which in turn
is a function of its emitter voltage, set by DA, and
the fraction of output voltage applied to its base b
VRA. ;

With the slider at the earthy end of VRA, TrB will
be cut off, and the only voltage drop across RA will
be due to the base current of TrA, and the output
voltage will be nearly equal to the collector voltage.

Practical Wireless, December 1975

At the other extreme TrB will be turned hard on
when the slider is at the positive end of VRA, so
that RA and the base of TrA will be almost shorted
to DA, giving the minimum output veltage, with
intermediates between these extremes.

This feedback action helps to maintain the output
voltage set by VRA because if the output voltage
drops due to an increasing load, the proportion
applied to TrB base also falls, lowering its current
demand, so reducing the voltage drop across BRA,
which therefore increases TrA’s base volts, so tend-
ing to restore the output to its pre-set vaine.

If the output tends to rise, the action is reversed.
The same effect applies to any ripple left at the
output, since this is inverted and fed back to the
TrA base so tending to cancel the original variation.

Up to now BB and TrC have been ignored, since
they play no part in the proceedings until the current
through RB causes a potential difference that
exceeds the ‘turn-on’ voltage of TrC. If RB is, say,
0-5 ohms, a current of 1A through it will cause a
base emitter difference of 0:5V across TrC, which
will begin to conduct, drawing extra current through
RA and diverting it via the load to the negative

RA TrA

Om _Wv - e O " e —0
RA
DA
DA
On . s Om 8]
Wi08

Fig. 1: (left) The simplest shunt stabiliser using a Zener diode. Fig. 2:
{right) A simple series stabiliser, which is Fig. 1 with a transistor
across the resistor,

TrA RB
0 ' —AW o
RA
™C
™B VRA
DA
o8 . ’s)
Fig. 3: A more complicated voltage stabiliser using a feedback contro!
system.
689
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- Fig. 4: Complete circuit diagram of the Stabilised Power Supply. : : e

rail. The voltage drop across RA will be increased,
lowering the base voltage of TrA, which of course
reduces the voltage driving the current through the
load such that it will only maintain a maximuim
current of 1A through any load, even a short circuit.

PRACTICAL CIRCUIT

So, from abstract theorising to a practical circt
(Fig. 4). T1, D1.D4 and Cl1 perform the obvious
conversion of 240V. A.C. to about 36V D.C. The main
responsibility for smoothing rests on R1l, C2 and
the series tramsistors,r so Cl need- not be as large
as might be expected for an unregulated supply,
though there is no reason why a larger one could
not be used.

To get the extra benefit of the feedback ripple
reduction, RA of Fig. 3 has to be split, (into Rl

. and R2) and C2Z connected to the junction rather
than at Tr2 base, where it would actually decrease
the overall smoothing.

Resistor R1+R2 in total could be as high as 6k}
but to avoid any risk of Tr3 being starved of current
and to ensure that the current taken by Tr2 base
is a relatively small fraction of the total current
through Rl, it should be much less, but this would
tend to restore the conditions that Tr2 was added
to avoid, so a value of around 4k{} was chosen.

Obviously the larger the proportion of this that
R1 can be, the smaller C2 can be for equivalent
smoothing, therefore R2 should be as small as
possible. In this case it will be made about ten
times the minimum expected base impedance of
Tr2, say 4700, leaving 3-9k for Rl. With C2 at
100xF, this will give a ripple at Tr2 base of less than
nne per cent of that at its collector.

Zener diode D5 needs to be less than the minimum
required output voltage, since this, together with
the collector to emitter saturation voltage of Tr3, sets
the minimum possible output voltage, so, to allow
for tolerances, D5 was chosen to be 3-9V. R3 is
included as an attempt to keep the variation of
current through D5 reasonably stable despite vary-
ing output voltages and currents.

690

The current limit resistors (R4-7) can now- be
chosen_ to limit the output current to whatever the
constructor feels to be a safe value for a particular
purpose, providing that they are never less than

- 0-47Q, which gives a maximum carrent of about 1A,
- 10 will give about 500mA, 50 about 100mA and se

on. It must be pointed out however, that the ‘usable’
current before the, output voltage pre-set bégins to
fall significantly is less than the ‘short-circuit current.

Capacitor C3 is included to reduce the tendency
of amplifiers to oscillate, but constructors should
beware of putting amy large value capacitor after

- the output, because while the supply itself can be
-made to give no more than a safe current, a few

hundred microfarad fully charged can easily supply
enough current to desiroy a transistor which has
inadvertently been caused to pass more than its
rated current. : ’ :

CONSTRUCTION

The prototype was made up in an aluminium box
with the controls mounted on the lid. The meter can
be regarded as an optional extra, and is not essential,

The completed Stabilised Power Supply,
Practical Wireless, December 1975
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FREE GIFT! E'&%

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, December 1975

Build an oscilloscope.

B As the first stage of your training,
'} you actually build your own Cathode
ray oscitloscope! 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

O
develop your knowledge and enter the
O profession. it remains your property
- and represents a very large saving
over buying a similar piece
of essential equipment.

This hobby
brings big

e
P

A soldering iron and a screwdriver. tf 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
ket 8N absolute minimum of theory.

t  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
your earning capacity.

Ali 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
are ready and not before. These culminate in -
a final test and a certificate of success.

2 3._

i

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.

To find out more about how to learn electronics in a new,

exciting and absorbing way, just clip the coupon for a. free

colour brochure and full details of enrolment,

'----------------------------l
i Brochure without obligation to: .

BRITISH NATIONAL RADIO
| & ELECTRONICS SCHOOL, Dept W.H.I25

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

i
i NAME

§ ADDRESS

i {Block caps please) i
1 S S I S B S s B

Read, draw and
understand
circuit diagrams.’

tn 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.
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Fully guaranteed ,
ndividually packed TRANSISTORS, DIODES etc. ALL valves
AC118 AF 178 BSY 38 ]0AZ200 |0OC 208 aN 3084 guaranteed
VAL \"4 ES AC 126 AF 186 BSY 964 |oC22 8X 764 2N 3065 68C7GT 40D (25L6GT 70p 6064  60p
. pysz  a0p]2C 127 AF 239 BYZ 16 00 26 ZR 11 2N 3391 68G7  50p|30C15 £1-00]6065 £1-00
25/ ECL80 5bp|GZ37 £1-00 X H 21 AC 128 AFZ 12 CR81/10 [0C26 ZR 21 2N 3638A | 6877  55p|s0c17 £1-00/6067  70p
i5piECL82 85piKT6s £2-50  PY83 40p1AcC 176 ABY 26 CR81/20 {0C28 IN 234 2N 3730 68J7GT 35p|30C18- sos 6080 £2:30
i0p|ECL83 70p|KT88 £3:85/PYss 45p{ACY 18 ABY 27 CRB1/80 |0C29 1N 25 2N 8819 69K7  55p|30F5 £1.00|6146 £5-85
‘00| ECL86 50p/MH4  75p|P¥50081-06 |ACY 19  |ASY 28 CR81/40 {0Cs$5 1IN 324 2N 4088 68L7GT 50p |30FL1 $1-00 51433 2385
i0p| EF36  65p|ML6 65 PYsoo 45p|ACY20  [BC108 ORS 3/10 |0C 36 1N 384 2N 4058 68N7GT 509 | 30FL12 8020 2500
ibp| EF37A o4z shp|Tl LPACYSe  |BOLS CRS 3/20 |0OC 42 IN 43 2N 4061 68Q7  B5b5p 0 e 000
i5p £1:201082  A4bp|bAClL (0 [AQY 40 IBOLIO CR83/30 10C44 1N 70 2N 4785 6V6GT 5bp(30FL14 80pi5002  80p
10p| EF40  75P{ PABCSO 40p 0 o |AD 140 BC 136 ORE 3/40 [0 45 1IN 277 2N 5285 6X4  40p!S0L15 95p[9003  70p
Wp|EF41  808|PCO7 800 0n6704 |AD 161 BC 137 CRE 25/025 | OC 70 IN415¢  |8N128 | 6X8G  40p|s0L17 95p|9004  86p
Wp EF80  30piPCc90o  50p 2800 | AD 162 BCI48A |GET115 [0C78 1N 4148 3N 154 6X5GT 50p(30P12 £1-0019006  35p
EFS3 £125 PCCB4 40pj ADz)1  |BC172 GET 116 |OC78 SN 456A  |SN 159 6¥6G  90p|30P1o 81-00
10p|EFS5 95p PcCss 40p|RAD  75P|ADZ12  |BC172A  |GEX 66 OC7AD 2N 708 28 303 624 p|30PL1  85p
15p | EF86 350 | PCC8Y  50p / 23-00 AF 114 BC 2124 NKT 222 0C 81 - |2N 918 2082 6-30L2 §0p[30PL13
P EF89  30p| PCCl89 60p 801/600 AF 115 BCY3l 10AS 0C 82 22§ 1304 40250 TB7 - £1-10|C.R. Tubes
20/EF92  50p| PCF80 40D AF 118 BCY 33  |OA47 00 82D 40251 7Y4 " 80p|30P14 $1.10| par.s
0p|EF95  40p| PCF82 40p £5.00 | AF 117 BCY72 |0A70 0C82DM  [2N 1307|430 . {9D6  40p|35L6GT 78 81900
o5|EE18 BHECES S0\ TT eolan i [Bein - loATh oot |ae % |1Bz stosws sminass
10p| EFL200 75p| PCF200 78piU25  85p [ AF 125 BF 185 OA 79 0C 140 N 2147 19AT6 45p(50C5 60D | yrwy 3{;?00
40p0pras  7op|PCF201 76p|U26 750 | AF 126 BFYG5l |OA Sl ocC 170 2N 2411 12AT7 40plsocpea  |PTW )
gﬁog EL36 60p PCF801 85p|U27 65p | AF 127 ng g? (0)2 gg 83 172 gg gsag 12407 85) 21-10] yop1Ees
3.4 5 H
00| ELa7 s1-80|ECEE02 S0pjUTor  76p [AF 189 B 200 05 124V6 80975 €100 2800
76p|EL41 80| pbats 69| Uancao : 124%0 $njior Iienr s440
Sop|ELes  5op|ECESOS 80y “a0p urss 4op 134  80p| ~——\/,A,T.~——|6BGS %0picHs  40p 12BEG 50p\78  70p|ss1, F]
200 EL84  30p P|UAF42 650 UFs9 80p 1T4 30p Please add 257 6BJ6  65p|6J4WA 12BH7
ELs5 gop|ECLBL 850iUBC4L 60p UL41 70p 1X24 76D © |6BQ7A 60p 8185| 128 55p|85A2  75p
850 pr'se  45p|PCL82 40p|yppag 40p ULSY 40p 1X28  750| to all orders {6BR7 £1-20/6J5 65p| 19E1  £8-50|723a/b £8-00
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ge prices for new stock when unavmdabgle Colomor (Electroﬂlcs) Ltd.
170 GOLDHAWK ROAD, LONDON W12.
Open 9-12,30, 1,30-5.30 p.m. Closed Saturdays

SUCH OUTSTANDING PERFORMANCE ?
ODU'VE SEEN WHAT LISTENERS AND LICENSED AMATEURS
RE SAYING ABOUT THE PARTRIDGE WORLD RECORD VFA

OW IS IT POSSIBLE WITH A 230CM (7' 6") MIDGET AERIAL ? ‘ '

eedom from loss making harmonics ensure substantial transference of energy of incoming or outgoing signal only on selected

rquency—i.e.
enarTe AN EXTREMELY LOW LOSS FACTOR
w angie radiation carnes your slgnal—or “reaches out”, on reception, over great distances—i.e.
THE PARTRIDGE (patented) VFA 1S THE IDEAL DX AERIAL!
YSTEM ‘A’ matches modern Communication Receivers £32-96
YSTEM ‘J’ for transceivers and transmitters (500W Max) £41-03
YSTEM ‘RC’ overcomes problems of poor and “impossible” locations, TV radiation, remotely sited aerial, etc.
PLEASE WRITE FOR DETAILS (8%p stamp)

iach SYSTEM consists of the elegant gold stove enamelled 7/ 6 VFA and a matching finish JOYMATCH A.T.U,,
espatched direct by parce! post—our risk). (Al prices delivered—our risk). Prices subject to alteration without notice.
‘OMMUNICATIONS HEADPHONES 8 OHMS £4-92; R.F. Field Strength meter (Jap) £2-13 9R59DS-DE, replacement valves
icl. OA2 £6-23; A.G.T.U. Art, earth 72p plus radials 15p each,

COMPLETE RADIO STATION FOR

ARTRIDGE SUPER PACKAGE SRSttt £15.18

, all connecting cables, del. (our risk)

3end stamp for details and expert advice.

Phone 0843 62535
mx 5 pIDE or 62839

MHS TRIRS WENT ENGLAND,

LECTRONICES] Gos™ e
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but it does give an indication of overload conditions.
S3 is included as a means of switching off the D.C.
from a circuit without switching off the powersupply,
and could also be lgnored

The transformer is mounted on one long side of
the box, which becomes the bottom. The output
terminals were put at the side partly for preference,
but also because the transformer makes it difficult to
put them on the front panel in a convenient position.

Transistor Trl is bolted to the rear of the box
with the leads towards the inside, taking care that
it is properly insulated with a mica washer from the
case, and if possible, with a smear of heatsink
compound or silicone grease on both sides of the
mica to aid heat transference. The collector is the
case, and connection is best made to this by passing
a 6BA screw through the transistor then through
the plastic bush which should be pushed through
the box from the inside, and then putting a solder
tag on before the securing nut. The other end of
the transistor is treated in the same way, except that
a washer should be substituted for the solder tag.

The other regulator components can be mounted
on a piece of Veroboard. It is much easier to drill
the 6BA clearance holes and make the breaks in
the copper strips at the appropriate points before
soldering any components in. It is probably better
also to use the Veroboard as a template for drilling
the mounting holes in the box rather than measure
them out separately, since this should ensure that
they line up.

Allowance has been made for four different values
of resistor to be selected by S$2. As long as the
minimum value is not less than 0-47Q, the other
values may be almost any required value. Those
shown give nominal values of 1A, 300mA, 80mA and
30mA. Only R7 need be of 1W rating, but small
value resistors are not so easily available in carbon
film, so 1W wirewotind should be used for values
iess than 10 ohms.

% components list

RIS RS
,m%?i“%%i

mmw “"“"x@*ﬁmﬁ mo« _

Flg. 5: Layout of the components on the 0-15in pltch Veroboard panel, and connections to the other components. Only one pole of $2 is shown
though it is probably easier to use a 3 pole 4 way type.
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The board should be stood off from the box by
insulating spacers—4BA nylon nuts serve the purpose
well.

Leave the interconmecting wires long enough from
the board to allow them to reach the appropriate
points on the frout panel when this is removed
from the box. '

TESTING

It makes sense to do the initial tests before the
board is mounted in the box, as it saves the possi-
bility of having to remove it again if anything is
amiss. Check carefully that there are no solder
splashes or copper whiskers bridging any of the
strips. If all seems well, apply mains volts, and with
no. load applied, check that the output voltage varies
in the cofrect direction as VR1 is rotated. If not re-
check the circuit and component placings, then
check that the voltage at the slider of VR1 varies as
it is rotated. If the output remains high (24-36V)
although that at the slider varies, it could be due
to a short in Trl or Tr2, or open circuit in Tr3, D5,
or Tr4, If it is low, then the reverse is probably
true, but make sure that there is about 36V at the
top of Cl1 before replacing transistors. When this
part of the circuit seems to be working as it should.
the next step is to check the current limiting section.

It is prudent to try it with a modest load first,
rather than short the output terminals together and

The Veroboard panel showing the heatsink on Tr2.

e R R e : i
Internal view of the completed Stabilised Power Supply.

hope that all is well! Set the current limit switch
to 300mA, then find a load that will draw about
300mA, say 810, with VR1 set to give 24V out.
Check then that with the load applied the output
voltage remains at 24V. Remove the load and switch
to the 80mA and then 30mA positions, then re-apply
the load while monitoring the output voltage. If
the current limiting is working correctly, the voltage
should drop te around 6V to 9V, and if this is so,
the output can then be shérted through a milliameter
to see how far it is from the nominal 30mA (or
whatever value was aimed at). Each position of S2
can then be checked in the same way, by first
choosing a value of load that would exceed the set
current limit, but not enough to damage the
regulator transistors in event of an error somewhere.

If all is well, the unit can be finally assembled and
should then be ready for use by the constructor
confident in the knowledge that used intelligently,
it can provide a safe source of variable volts for
test or experimental purposes. 0,

CQ! CQ! CQ! CQ!

ISSUES WANTED

-.dune and July 1973 issues of P.W.~C. Asnip, 85 Kaye
Lane, Aimondsbury, Huddersfield, HD5 8XT.

-.December and November 1972 issues of Television for
Pye 368 chassis details.—L. C. Johnson, 31 Edward Avenue,
Jacksdale, Notts. g

- ..the issue of P.W. containing the 7MHz Transceiver.—
P. Rooney, 24 1 akeshore Drive, Renmore, Co. Galway, Eire.

..duly and August 1974 issues of P.W.—K. Ruiz, 19
Keightley House, Castle Road, Gibraitar.

..P.W. for February, March, June, August, September,

Qctober, November and December 1970, also P.W. for-

September 1973, February, March and July 1971, May, June,
July and December 1972.—M. S. Shankaya, P.O. Box 787,
Kabwe, Zambia.
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. ..issue of P.W. containing Digitronic Solid State Digital
Clock—A. A. Dyksman, 38 Harsley Road, Hartburn,
Stockton-on-Tees, Teesside, TS18 5DJ.

..danuary 1971 issue of P.W.—dJ. Little, 1 Wellington
Court, Wellington Road, Wanstead, London, E,11.

..P.W. for October and December 1973, January 1974.—
R. Cole, 54 Thorpe Place, Tattershall, Lincoln.

.. Practical Television for August, September and October
1959, November 1955 and December 1956.—A. Cornish,
‘Elsinore’, Landscore Road, Teignmouth, Devon.

..P.W. June 1965. Also buy or borrow any issues con-
taining information on or mods. to, the R1155.—M. Turner,
13 Churchill Way, Faversham, Kent, ME13 7RF.

..P.W. December 1972 with details of the Reverb Unit.—
Kjell Bergkvist, Vretgatan 25, S-781 00 Borlange, Sweden.

..dune 1965 issue of P.W. with gen on the Hawaiian
‘Guiter (including blueprint).—N. A. Daniel, 36 Hillcrest
Drive, Little Sutton, Wirral, Merseyside, L66 4QD.

..issues of P.W. containing the 10+10W Amplifier
(January 1973 onwards).—M. Cole, 4 Eastbourne Street,
Lincoln, Lincs.
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Wire Wound Resistors. OQur selec-
tion of mixed values. 30 for £3-40.
100 for £3-50.

Audio Amplifier Module. Mullard
LP1173 autput power, nominal 10 watt,
supply voltage +24 volt, with data and
circuit, £2-30 + post.

Ferguson Stereogram .chassis
Model 3357, all transistor, medium long,
VHF/FM. 3 watts per channel S/M. with
connection data, less tuning scale,
£18-00. Post paid.

Crystals HC6U: 52-03333 MHz:
52-02500: 52-01667: 51-56667: 51-58330:
37-76250: 37-75000; 12-895-8: 12-891 -
12-700-0: 9-456-25: 9-455-55: 9-533-3;
9-531-94:,49-520-55: 9-090-62: 9-087-
50p each. .
Electrolytics. 32/32/32/u.F, 325v. 2“x
137 35p: 80uF 150v 13" x 17 20p;
2000xF 30v, 23” 1" 25p: 2000uF 35v
371" 30p: 470uF 100v 37: 14" 25p:
2000/2006uF 25v 27 x 1.” 35p: 700.F
200v 31" x 14" 30p: 16/16F 275v 137 x 1"

20p: 40/40/20uF 275v 3” x 17 20p: -

4500/900/900,:F "30v 24”7 x 147 SOp:
2500uF 40v 23" x 14" 40p; 470uF 25v

14” x $” 15p: 4,000uF 25v 3”7 x 14" 40p.
32iF 450v 14 x 1”7 30p: BuF/16uF 450v
137 x 3" 306p: 1000;:.F 12v 14” x +” 15p.

5000uF 50v 27 - 13" 50p : 150/200/200,.F

300v 3” - 13" 50p: 4500uF 35v 25

i 50p. B
Try our parcel of small capacitors 20
mixed valves £1-50 + post.

Matched pair of bookshelf speakers.
Teak finjsh, size 127X 8" x5". 8x5 8”
ohms ceramic, 5 watts RMS. Complete
with din leads. £10-00 pair + post.
Thorn TV IF chassis, 950 series
(less valves). £1:60 + post.
UHF 625 transistor push button tuner
(NSF Telefunken) as used on Decca
M$2400. Brand new and boxed, circuit
diagram supplied £3-00 + post.

P-C Boards (not computer panels)
1 off 6 transistor single wave band.
1 off 4 transistor audio. 1 off 3 transistor
£1-40 + post, three boards.
Repanco Transformers AF1, AF2,
TT45, 46, 47, 49, 53. 20p each + post.
L/M, M/W, VHF Tuner 5 transistor
in kit form, complete with full assembly
mstruchons Svt supply positive earth.
O/put 100mw. Built-in A.M. aerial.
88-108 Mcs. £5-25 + post.

Mains Droppers, 10 mixed values, |

£1:00 + post.

Edgewise Level meters, 200uA,
size 1” overall. 50p + post.

Chrome Plastic knobs,3 types, 4 off
each with spring clip, £1-25 + post,
Aluminium Chassis, 74”<53"x 24"
65p + post: 10” x 73" x 23" 75p + post,
117 x 74" x 24" 85p + post.

Push Button Selector for varicap
tuner—4 way £1-50 6 way £2-00 + post.
Portable Radio AFC;FM/MB/SW/
LW MW. Battery only 12vt. £17-50 +
post.

Ferguson Stereogram Chassis. MW/
LW:VHF with tuning scale (§+5 watts
sine wave} 15 ohms £26-25. Post paid
15 ASSORTED SWITCHES £1-90
+ post. 50—3 way. to 7 way TAG
STRIPS, £1-15 + post, ALMA
REPANCO & DENCO COILS. NEW/
BOXED OUR SELECTION-5 FOR
£1:15 + posi.

Please add 10% post and packing. Add
25% VAT to total order. Gram Chassis
free postage. No goods despatched
outside U.K.

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 1)D, BEDS.
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H.A.C. "oy~

WORLD-WIDE RECEPTION

Famous for uver 30 years lur Bhort-Wave Equip-
ment of quality. “H.A.C.” were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur coustructor. Over 10,000 satisfled
Colleges, Hose
pitals, Publlc Bchools, R A.F., Army; Hams, elc,

1975 “DX” RECEIVER

Complete kit~-Price £6-00 (incl. p. & p. & V.A. T.).
Customer writes: “I think the performance is
astonishing for such an inexpensive and foolproof
kit. I would wholeheartedly recommend this kit
to anyone, however inexperlenced, as an antidote
to ’.l‘\’ itln, and as an entry into a faseinating
hobby*

This kl'. is ready to assemble and contains all
genuine short-wave componeuts, drilled chassis,
valve, accessories 2l full instructions. Ful{ mnze
of other 8.W, kits, includiog the funious nodel
“K plus™ (illustrated above). All orders despatched
within 7 days. Send now for free descriptive
catalogue of kits and components.

Send stamped envelope for details.

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

J4C12 AMPLIFIER
6W IC audio amp
wlth free data
and printed
circult £2-95

DE LUXE KIT FOR THE JO!Z

includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono verslon £2-52, Stereo modet
with balance controf £5-20

JC12POWERKIT
Supplles28V0-S Amps£4-77, )

PREAMP KITS FOR THE JC12

Type 1 for magnetic ‘plckups mics and tuners.
Mono model £2-18. Stereo model £3-70. Type 2
for ceramic or crystal pickups. Mono £1-27.
Stereo £2-33.

SEND SAE FOR FREE LEAFLET ON KITS

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

printed clrcuit £8-58

PZ20 power supply kit for
abave £5-81

VP20 volume, tons control

and preamp kit including
AMPLIFIERS printed circults £7-95
SEND SAE FOR FREE DATA BOOKLET

FREE

Brochure
on New

KITS

Whether
professional.
student, teacher
or amateur. the field
of efectronics can open
up a new world for you.

CROFTON don't just sell kits. we offer you a technical
back up service 10 ensure your success

The following s 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

Sound Operated Flash

P W. Tele-Tennis Game.

UH.F. Modulator

Bench Power Supply

Wobbulator

All ETI Top Projects

Many of the Elektor Projects

b2 2o o r o i 2 0 g

NOTE: PCB's for most published projects available to order

CROFTON ELECTRONICS LTD

Dept B 124 Calne Road, Twickenham,Middx. 01 898 1569

www.americanradiohistorv.com

BATTERY ELIMINATOR BARGAINS
6&-WAY SPECIAL

The most versatlle battery G
eliminator ever offered. Swit-

ched output of 3, 43, 6, 74,9 [ |
and 12V at 500 mA £4-95.

3-WAY MODEL e
Switched outputs of 6, 74 and
8V at 250mA with unlque 4 way
multi jack piug and socket out-
put connector £2-9!

RADIO MODELS

S0mA output with poppett
battery connectors for transis-
tor radios etc, 4-

£4:05 Double ‘H-HV £4 43.
6+6V £4-43. 9+9V

TAPE RECORDER MAINS UNITS
73V outnut compliete with 5 pin DIN plug to run
cassette tape recorders from the AC malns £4-61,

SINCLAIR CALCULATO RS

Cambridge £!

Cam. Mamol’v E“ 10 MAINS UNITS
Sclentific £13-95 For Oxford Serles £3-19

Oxford 100 £9-95 For Cambridge, Cam.
Oxford 200 £14-95 Mem. and Scientific
QOxford 300 £22-98 £3-15

CBM CALCULATORS

*7740 7 digit basic 4 function mode! £5-99

385R 8 diglis/constant/4 functlon//s/rechargeable
batteries/complete with charger £10-9

*81200 £20-95. *SR9120D £26-95,
SR6120R £35-88. SR4148R £43-95,
Mains unit for * machines £2-95.

FERRANT] ZN414

IC radlo chip with data £1-89, Also available kit
of extra parts to complete a radio £3-60. Send sae
for free leaflet.

SINCLAIR PROJECT 80

AFU FM Tuner £13-25

Z40 £5-75 Stereo decoder for above £8-55

Z80 £7-10 Transformer for PZ8 £5-40

Q16 £9-71 Stereo 80 £13-28

PZ5 £8'50 Prolect 805 £38-22

PZ6 £8-70 Project 805SQ £46-65

PZ8 £8-20 £Proj§ct 80 Quadraphonic decoder
20-97

f&DeC B £7-85

18 dil: plaln £1-18
With socket £2-21
10 TOS: plain £1-09, With socket £2-08

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Prices Include post and VAT,
Officlal credit orders trom schools elc welcoma.
No VAT charged on overseas orders,
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~ GOING BACK...

Gamages of BHolborn

HERE is a name which stili

I brings many memories of

the good old days—
Gamages of Holborn. How many
of you remember the adverts in
the popular radio magazines of
the early twenties where
Gamages used to advertise,
“Valve or crystal, complete set
or smallest accessory, you cannot
go wrong at Gamages. Stocks are
so complete, prices for warranted
apparatus so keen, and the firm’s
desire to help the Amateur so
genuine, that it would seem
almost folly to go elsewhere”.

Alas, the site where Gamages
of Holborn stood until a couple
of years ago is now a great gaping
hole filled with men, machinery
and dust preparing the area for,
[ suspect one of those concrete
architect’s nightmares  which
abound in such great profusion
in London today.

So, with a little bit of
imagination and a few pictures,
let’s try to conjure up a bit of
the magic of 1923 by seeing what
A. W. Gamage had to sell in
March of that year.

The Gamrage Crystal Receiving

Tt B oam omanoape -
; oy 4
.ﬁ--‘?ﬂr-\ﬂ & g 0 ":9-'3-'-_.& &
L T ¥Ry

-
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COLIN RICHES

Set, fully licensed by the Post
Master General had the Reg. No.
226. The tuning coil was said to
be wound with the best quality
wire and tapped in four places.
This, when used in conjunction
with the variable condenser,
which was of the ‘best possible
workmanship’, gave a good
variation of tuning. The crystal
detector, designed to prevent dust
from deteriorating the sensi-
tivity of the crystal, contained

Gamage’s famous ‘Permanite’
crystal ‘which had given such
excellent results’. The task of
finding a sensitive spot on the
crystal was minimised by means
of a buzzer. The adverts used to
read, ‘This set will receive tele-
phony for 30 miles and signals
from spark stations, using a
wavelength of 300-500 metres for
150-200 miles. Complete in
polished mahogany cabinet, with
instruments mounted on polished
Ebonite, also with phones, aerial
wire and the insulators, this set
costs £4 19s 6d.’

The ‘Sonus’ two-valveBroadcast
Receiver consisted of one high
frequency + and one detecting
valve. Telephony from broadcast-
ing stations up to 100 miles away
could be satisfactorily received
on ‘telephones’ and low frequency
amplifying valves could be added
to increase the volume of music
for the purposes of operating a
loudspeaker or several pairs of
'phones. The number of low fre-
quency valves required, depended
on the distance of the set from

www.americanradiohistorv.com

Above: the Gamages "Sonus" two-valve
receiver.

Left: Gamages Crystal Receiving Set, com-
plete with accessories.,

the transmitting station.

Music and speech were claimed
by Gamages to be exceptionally
clear on this broadcast receiver,
which was désigned to work on
an ‘average’ aerial and had a
wave range of 300 to 3,000 metres
which enabled the owner to re-
ceive the well known time signals
from Paris. The range of recep-
tion of spark transmissions was
said to be between 150 and 2,000
miles, Price, complete as shown
was £21.
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by Eric Dowdeswell G4AR
A FEW words this month on something that has

worried me for some time past. Extracts from

readers’ logs are published in all good faith
but my credulity is rather stretched when someone
reports a real bit of weak DX received on a one-
transistor receiver and a bit of wet string! I am
exaggerating a bit, but not much!

It is obvious to me that this situation arises when
a reader sits on the frequency of a powerful Euro-
pean station, logging the DX stations as he works
them. The listener no doubt does hear something of
the DX too and so he logs it. No trouble with the
callsign of the DX because the European is using
it! The problem arises when the listener can’t hear
the DX but logs it nevertheless!

" So next time you begin to log a juicy bit of DX
ask yourself if you can really hear him well enough

" to get his callsign, at least, without the assistance
of that European, and don’t log him if you can’t!
Self-deception is a futile pastime and brings no
satisfaction.

Those of you who live in Surrey should watch out
for CATS! The newly-formed Coulsdon Amateur

- Transmitting Society meets the first Thursday of
each month at the 10th Purley Scout Group Hut.
This is opposite Rickman Hill on the Chipstead
Valley Road, Coulsdon. First in the queue to join
ranged from 11 to 72 apparently so that ought to
cover most of our readers in Surrey. For more info
send an SAE to Nick Moyes GBKMJ, 23 Ellenbridge
Way, Sanderstead, Surrey CR2 OEW.

Mark Hill (Birmingham) deserted the HF bands
to log some interesting stuff on 2m aided by a halo,
all via Oscar 7. Mark who lives at 114 Green Lane,

. Castle Bromwich, Birmingham would appreciate in-
formation on a design for a mobile whip covering
the 80 and 160m bands. Yeremy Hinton (Newcastle,
Staffs) took his Trio 9R59DS on holiday but had to
be content with a metal door frame for an aerial!

. He’s swotting for the RAE in December and getting
on well with the code. He is very rightly annoyed
to find the local radio club night clashes with the
RAE course at the local college. Looks like a lack
of communication.to me! .

T. H. Bithell (Chester) for many years an ardent
reader of PW plucked up enough courage to drop

" me a line on his doings. In the last three years he
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has built up 19 kits by you-know-who and has nine
tape recorders! He did at last get round to the
Heathkit (I've said it!) HR-10B which led to his
interest in this column. He’s logged over 2000
stations in a few weeks, mainly on 20 and 80m.
However, as I have told him, I hope diplomatically,
it’s the quality and not the quantity that counts!

Shaun O’Sullivan (Bristol) has just managed to
get his 11th ‘O’ level and has at last turned to
amateur radio. About time, too! He’s pleased with
the PW Microtune plus 80ft of wire. Martin Kessel
(Stoke) copies SSB the hard way with an old HMV
S5valve superhet plus a 1-valve superregen as the
BFO! Oh-er! Concentrates on.20 and 80m but it
must be very hard work. Stephen Terry (Banbury)
stuck to 15m with his FR50B and dipole for that
band, an unusual one being VK9XK on Christmas
Island, the one in the Indian Ocean if I remember
aright. I still have a QSL from him when worked
from ST2AR years ago.

Michael Bennett (Slough) spread his effort over
10 to 80m albeit all on SSB. I particularly liked
KH6INV on KS6 on 20m and CM6AI on 10m. Regular
Alan Rae (Glasgow) has dome it! Apart from
succeeding in his Higher level exams he is madly
waving his GM8BKRO ticket around. Caught without
any gear he persuaded friend GM4DHJ to bring
round some 2m gear to make his first QSO from
home. Wisely the code is now receiving attention
and feelers are out for an HF bands transceiver. Glad
you didn’t forget us, Alan!

Anent Peter Walton AS002 in the last issue he
rebukes me because his full QTH is 55 letters long!
He’d just quoted the abbreviated form! It’s that -
one that starts at one end of the railway platform
and goes on to the other! His 359X, dipole and
PR30 preselector worked mainly on 20m. ‘Dick’
Dickens writes from ‘Steptoe’ land, Shepherds Bush,
London, about his ‘PCR4’ being his rebuilt version
of the PCR3, preceded by a PW preselector and
ATU. The aerial goes out with the washing line!
Peter Allen A8677 (Taunton) is very happy with his
PR30 preselector which has made a great difference
to all signals. Andrew Swiffin A8603 (Cheadle) is
another who cannot be parted from his rig, taking
a solid state receiver and loaded whip to GM land.

Log extracts (All SSB)

- A. Swiffin:— 20m FPOYY (QSL K90TB) KG6KD/
KB6 KB6BU KC6MW WASVYV/KL7VP2MCT 5T5BJ
COMIC

P. Allen:— 80m ZL3GS 20m 9Y4RH 15m CE7BDW

. VP2MCT ZS1EZ ZP5A0 ZS4BU JASEUQ

Practical Wireless, December 1975
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catalogue yet?

GATALOGUE

Henry's Radi

Have you seen this years most impdrtant component

Don’t buy another electronic component until you've consulted the Henry's
1975 issuel It's ‘packed with more items than ever before—over 5000 in ail, making
the Henry's range of electronic components the largest in the UK for the
home constractor.

HENRY’S 1975 & ‘
~J/ ONLY
IS NOW AVAILABLE |_ :=-<

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

c

LOW PRICES- MEAN LESS VAT.

LARGEST SELECTION OF ELECTRONIC

OMPONENTS AND EQUIPMENT.

There are litera

copy soon, and

50p

about! And many components are selling at reduced prices. Getyour

electronic components

lly dozens of new lines and new ranges to get excited
start reading these 200 pages of vital statistics about
- Complete with

FREE 50p
Discount Voucher

FREE to Educational
Establishments when
oruered on official
headed note-paper

SPECIAL OFFER

GARRARD (T4 STEREOQ
CASSETTE TRANSPORT
MECHANISM

Foatures * Stereo Heads * Built in Moter
Stabiliser * Auto Stop & Eject * Pause
Control * 12V DC Operation

Robust. Precision engineered mechanism
baged on the ""STARR" patented design.
ldeal for use in Car sfereo cassette players,
Hi-Fi sterec cassetta recorders, Industrial
and many other applications. Suitable for the
YPW" Ascot Sterec Casseite Deck,

£13-50 inc. VAT. P & P 35p

SINCLAIR MODULES AND KITS

S5T80 stereo amplifier
Audio filter unit

Z4Q 15 watt amplifier
Z60 25 watt amplifier

PZ5 power supplies for 1 or 2Z40 £5-73 PACKAGE DEALS

PZ4 power supplles (STA3)
for1or2 240

Transformer for PZ8

FM tuner

Sterec Decoder

EC20 power amp kit

PZ20 power supply for1 or2 120 £55-32 *Project 605 Kit £23-44 (p. 25p)

ALL. HENRY S -
PRICES ARE NOW
[ INCLUSIVE OF VAT

TAPE HEADS P.P. I5p

Marriot XRSP/171 Track High £3-50
Marriot XRSP/181 Track Med. £3-75
Marriot XRSP/36% Track Med. £7-50
Marriot XRSP/63+ Track High £1-39
Marriot Erase Heads for XRSP
17/18/36 (XES11) 8%p
Marriot BXIZE34 & track erase $tp
R/RPI Record/Play } Track 4a8p

£14-05 H/RP Single Track Rec/Play 37p
£8-17 Bogen Type UL290 Erase £1-69
5?‘;’ Miniature Stereo Cassette
Rec/Play £2-59
{carr./packg. 35p)
£818 2 x Z40 ST80 PZ5 £29-32 UHF TUNERS
£4:868 2 x Z60 ST80 PZ6 £32-60
£14-05 2 x Z60 STB0 PZ8-trans £46-42 § 825 |Ine receiver UHF transistorised
£8-35 305 Kit £42-25 | tuners UK coperation, Brand new.

£9-34 SINCLAIR SPECIAL PURCHASES
*Prolect 60 stereo preamp £7-94(p. 20p)

ELECTRONIC FOOTBALL
& TENNIS £29-50
WITH THE FABULOUS inc. VAT
VIDEO SPORT
ON YOUROWN TV

TEST METERS
THL33 Multimeter

16 Range Multimeter, 2K Q/V Max current GENERATOR

£8-10 | 20-200 kHz in 4
bands. Sine and

Range 250 mA Loads,
Battery and Instr.

AND TEST EQUIPHENT
TE 22 AUDIO

{Pst/packing 25p each).

TYPE A varlable tuning. Slow

motion drive £3-50

TYPE B 4-button push-button
(adjustable) £5

TYPE C variable tuning £2-9¢

TYPE D &-button UHV/VHF £5-20

8 DIGIT POCKET

ELECTRONIC
CALCULATOR
SINCLAIR

Cambridge Kit £9-90
Cambridge Built £10-65
Scientific Kit £13:50
Scientific Built £14-45
Cambridge Memory £14-45
Oxford 100 £11-85

Oxiord MainsAdaptor £3:15

ITI-2 Multimeter

16 Range Muitimeter,
20K 2}V AC/DC volts
Ranges to 1000V. Max D{ |
current Range 250mA.

Ideal as small testmeter

23 Range mult

Resistance to

50K QfV. Mirrored scamie,
overlbad protection AC/
i DC Volts Ranges to 1-2KV

DC current ranges to 12A ) resistance sub. box, ca-

Loads, Battery, Instr. & | 9 volt power supply £16-7

e £45-75

Square output
Max output 7V
Varior Dial

£25-00

TE 22D AUDIO
GENERATOR
SPEC as TE2

£26-50

imeter,

EMI SPEAKERS
SPECIAL PURCHASE

13in x 8 in chassis A
speakers. &

(carr./packing 30p each or 50p pr.}
150 TC 10 watts 8 ohms twm£caoge

4504 built-in tweeter 8 ohms £4-43

' EW 15 watt 8 ohm with tweeter £6-61

350 20 watt 8-15 ohm with tweeter

£10:86 each
*Polished wood cabinet £6-00 carr.,
etc. 35p each or 50p pair.

FE400. 10 in 1 Minl-lab,
1¢ instruments in one,
voltmeter, ohmmeter,

100m Q pacitor sub-box, field strength meter,

TE40 AC

SPECIAL PURCHASE

MULLARD TYPE LPI179
AND LPII7I AM/FM
TUNER MODULES

These two modules tegether form a high
quality AM/FM tuner covering the long
medium and VHF broadcast bands. Requires
only 16 resistors and capacitors

dand a switch to complete.
Supplied with

clrcults and

spec. data.

LP1179

FM Coverage 87-108 MHz
Bandwidth 300KHz
Selectiviiy 35dB

Signal to noise at limiting
threshotd 40dB

Audio output 75mV

LP1171 B |

QM B?nclwi1dthv 6-5kHz ) -",;’
ensltivity 1m *

Built-in AGC e T

Supply 6Y negative earth

LP1179 and LP1171 £4-80 each or £8-63 pair.

€ & P 30p. Suitable Ferrite Aerial 83p.

C1000M Multitester
Compact Test for Batteries,
trics, house wirlng etc.
1KQ/V.

MILLIVOLTMETER

Car Elec-~ 1im1\g~gogrv. 1-0Hz-2mHz
. . Twin 0-10, 0-3-14
£5 08 Scale with dB -&caling

ICE 680R

Compact Pre-
cision multi-
meter 20K QjV
10 fields of
measurement

Damped
movement. §
Mirror Scale.
Sypplied with loads,

Accessories and £19 -98 TE-I5 GRID DIP

shatterproof case.

Accessories for 630R
iCE 6603 Electronic Adden A

ICE 662 Transistor & Diode Tester£1§ :g Absorption Wavemeter

HiVoltage Probe
Temperatures Probe
Gauss Meter

Current shunts 5-100A

input Impedance 11m £
Attenuator calibrated in
10dB stops.

TE 65 YACUUM TUBE
d| YOLTMETER
6” scale 1-5-1500V, Resistance Range

00m (2.

Appearance similar to TE-40
F22 RF Probe for TE-65
HV20 30KV Probe for TE-65

mp £22-68 OSCILLATOR

;‘AOKHz—QEOmHz in 6
£12-80 anges B
£12-% Battery operation £21 54 .
£4.

Mullard Modules c
LP1157 AM/TYPE £2-88

LP1185 t0-7 I.F. Unit £6-81
LP1186 10-7 F/M Tuner £7-31
Gorler Parm. F/M Tuner £5-03
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Microtest 80

Pocket Pre-
cision Multi-
meter 20K Q/V
2% Accuracy
40 Ranges,
Shatter Proof
Case, Mirror
Scale Auto-

zerding . -
chmorange £11-88

|Henry's Radia

EDGWARE ROAD, W2

. TWO NEW STORES NOW -OPEN
If you live in the Midlands come and zee
our new components section at 94-96
UPPER PARLIAMENT STREET
NOTTINGHAM. Phone Nottingham
42668,

Components are back in Tottenham
Court Road.

Try our new store at 231 TOTTENHAM
COURT ROAD. Phone 01-580 3459

Electronic Centres.-Edgware-Road

New from i'lenry‘s Radio!

HENELEC
RADIO CONTROL
SYSTEM

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

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

Simpie transmitter £10°75
PC board for above 15p
Case for transmitter £1-25
7-channel add-on kit £9-95

Basic receiver £6-95
Single-ch, add-on for
above £2-95
7-channeil decoder for
receiver £3-50
Proportionally controlled
switch £3-10

Phone or

404-406. Electronlc Components & Equtpment 01-402 8381 call for

354 Disco. Lighting & High Power Sound 01+

} 303.Special Bargain Centre
Also at'94-96.Uppet Parliament St., Nomng

Nottirigham 2 403
231 Tottenham Court Road W1 01-636 6688 -

www.americanradiohistorv.com

402 5854 | Bestprices

Barclay and
Access -
welcaome,

ham.
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ENGINEERS
YOURSELF FOR A

BETTER JOB -~ MORE PAY!

Do you want promotion, a better This easy to folow GUIDE TO
job, higher pay? “New oppor- SUCCESS should be read by every
tunities™ shows you how to get bitious engineer. Send for this

helpful 76-page free book NOW!
Study Cousse. There are n0 books  No obligation, nobody will call on
to buy and you can pay as you vou. It could be the best thing you
fearn. cver did.

CHOOSE A BRAND NEW FUTURE HERE

HEE ER CUT OUT THIS COUPON W NN HENE

Tick or state subject of interest.

i Post to address below. "
'ELECTRICAL & Radio, Servicing & Painting & l
ELECTRONICS - Repairs {1 Decorating 0
Practical Radio & Radio Amatem-s[j I
Electronics xant,

(with KIT) .} MECHANINCIAI;
El ei:}ronip AMSE. (Mech.)[(

AUTO & AERO

Engineering ; General Mech.

Certificate ] Motor Mechanics [] - Eng. I
; C. & G, Motor V. Inst. Engincers &

g:fgf?c;&l ect. Eng.  ni o chanics [0 Technicians o] l

General Auto Maintenance
C. & G. Elect. : :
Installations =] Engineering ! Engineering
AMIMI O Welding
%’lec‘:(l; Install. & 0 Air Registration
© Board Certs, (] I
C. & G. Elect. M.AAJLML Dip. MANAG
Technicians  [J 4 i PRODUCTION.
CONSTRUC- ogramming
RADIO &
TELECOM. TIONAL Ist. of Cost & l
MUNICATIONS Heating, Ventilating Managements
Colour TV & Air Conditioning Accts. ) .
Servicing 0 Architectural
C. & G. Telecoms. Draughtsmanship  DRAUGHTS-
Technician’s Cert.[1 & Design 0 MANSHIP &
- L.1O.B. ] DESIGN
C. & G. Radio, o e £ General
mf lcileerc:romcsD ;:i;‘:“;y"’ ] Draughtsmanship (3
o Plumbing AM.LE.D. [].
Radio ‘& TV ‘Technology 0 .
Engineering . Electrical
Course [l General Building {1

Draugt ",Dl

» G.C.E.
No“l' —58 ‘0" & ‘A’ Level Subjects
—over 10,000 Group Passes!

Aldermaston College
Dept. TWPI2, Reading RG7 4PF.

also at our London Advisory Office, 4 Fore Street Avenue,
Moorgate, London EC2Y SET. Tel. 628 2721,

NAME (Block Capitals)
ADDRESS ..veevvuereresesessasmsertessnssssescassassssssassssosesesesssnes

Other subj Of INLErEStriitecararitimnssroontotiantercrssantase Ageu i

Accredited by C.A.C.C. Member of A.B.C.C.

HOME CGF 8MTISH INSTITUTE OF ENGINEERING TECHNOLOGY

Send for details of exciting CMOS design for timins applications.

6 DIGIT CLOCK KITS. tain aff v, except for

the case, {o build an attractive § digit alarm clock wuth bleep atarm, snooze

function, Jntensiiy control. With 0-5” LED's

With 0-3” LED'S £19- “

Adttractive slim case for above with red perspex front panel £2-94

CRYSTAL TIMEBASE KIT: Will provide stabie 50 cps for ¢lock IC's,

Includmg MK30253 used in our kits, giving time accurate to a few seconds
a month; contents: small PCB. 52- 768 kHz crystal, 3 CMOS 1C' s, mm

zenel, C’s, R's, IC skis.

32-768 kHz Miniature Watch Quartz Crystal--high accuracy/stability r.: H

MKS50253 4/6 digit 12/24hr atarm clock IC with snooze Ei

AY51224 4 digit clock IC  £4-25 MM5314 4/5 digit clack IC

DLT704E 0-3” Red CC LED 85p  FND580 0-5” Red CC LED only £1 50

*SOLDERCON IC PiN SOCKETS

The sensible method for lowest cost sockets for 1C's, displays. CMOS,
TTL {nylon supports available if required. Samples enct. with any pin order)
Strip of 100 for 80p 400 for £2. 1000 for £4. 3000 for £16.!

LS1 Sockets (Soldercon Pins with-nylon supports) 24, 28 & 40 pin' 390 ea.
26 way colour-coded Fiexibie Fiat Cabie £1 per metre; £8-50 per 10m.

RCA CMOS PRICES ARE DOWN

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

CD400C 0-17 | CD4021 0-83 | CD4039 2-86 ; CD4057 20-35 ; CD4032  9-18
CD4001 06-47 ; CD4022 073 | CD4040 0-37 | :[MO059 ll'ﬂ ChHbns 657
CD4002 9-17 | CD4023 9-17 | CD4041 045 | CD4060 #-XX | COMEE 8- 57
CD4005 0-97 | CD4024 0-64 | CD4042 143 | CD4061 164! CDMSE  #-86
CD4007 8-97 | CD4025 9-17 | CD4043 (r-n3 | CTM062 7-Xi' COM005 B35
CD4008 0-79 | CD4026 142 | CD4044 0-T7 850 COWHD  1-58
CD4008 0-46 | C€D4027 446 | CD4045 115 | CD4066 B-50 | MC14501 &-%F
CD4610 8-48 | CDvi 4 | CD4045 1-16 B-1B | MCI4502 #-65
CD4011 8-17 | CD4029 '#:94 | CD4047 B-74 | CD4069 B-18 [ MC1 43
CD40i2 017 | C 946 | CD4048 D-46 | 04070 B-18 | MC14510 ¥-25
CD4013 0-46 | C 1-¥ | Cl 9 0-45 B-15 | MC14511 'I-n
CD4014 6-33 | CD4032 ©-#¥ | CD. P-4E | COA072 &-18 | MC14518 1-
CD4015 033 | C 144 | CD4051 0-77 B-1E 1 MC14520 1-83
C€D4016 0-46 | CD4034 7-33 | CD4052 ©-77 | CD4075 £-18 | MC14528 B-37
CD4017 0-33 | CD4035 0-87 | CD4053 B-77 | CD4076 1-27 [ MC14553 #-47
CD4018 6-83 | CD4036 1-E2 | CD4054 0-35 | COWMZ7 8-18 | MC14566 -3
CD4019 6-46 | CD4G37 9'TH | CDA0SS 1-08 | CORO78 6-18 [ MC14585 1-45
CD4020 0-92 | CD4032 4-22 | CD4056 1-B4 | CD4081 @-18

RCA 1975 CMOS Databook: Pin-Outs, 400 pages of data, 200 pages of
circuits, applications and use £2-38(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 {st Class Post BY RETURN!
Price List sent FREE with any order. or on request (an sae heips).

Official erders wel d (wri d)—Univs, Polys, Sovt, Cos, etc.
Export orders: No VAT, Add 359 (Europe) T0p {overseas) for Air Mail p & p,

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

ELECTROLYTIC CAPACITOR OFFER ZN414 IC Radio, £1-20

3 i 741
10000/30 £1-30 | 1000150 635 | Saoms  on Ic sockets DIL, a1 260,
BiE s BEE &) S
50035 5o | 10098  om|ewss.  ten Reaistors C.F.05W and 025W
ooz gtm\40iss’  mp |l mp Mmoo

330020 o3n | 30a00 305 | i ess 00 | MY
id #
2200140 D | 250/64 20p | 50/50 8p | InF, 2nF, BnF,. &p s tOnF, 20nF,
hélcr'o Switches (make or break) 3p o "’ W“F. 4TnF, 8p; 0-10F,
able Ties

TOS Heat Sinks 13p C230 F"of ter 250V

Pot Cores (14mm or 18mm) complete 4ap | 1onF, 22nF, 4p; 33aF, 470F, 4p;

180° Plastic DIN Sockets . 13p | G8nF, Sp; '0-14F, 0-150F, 5p;
o-azuF.sp:o»asnF. Sp;0-47pF,

DIGITAL 1.C.s 10p; 0-63uF, 44p; 1-0uF, 17p;

Large range of 7400 series in stack. Prices from | 1-52F, 25p; 2~

18p. 1N4002 6p | CR$1 40 Nn

INTEGRATED AUDIO POWER AMPS | INdL3  Bp | CRS3/40

20W RS, 1 oft 26 38, Sterco pair £f8-95. | JNARE 1B Snsafmﬂ.zs
O 0 pair e

50W RMS 1 off £12-38 Sterco bahr s18.7e; | 1N4008 HA P UL

50W RMS (4Q) amn. klts cumplete with bulid-

ing and t itable for instru-

ments, disco, hi-fi, etc £l 3;,":333 0 3: ‘lmlea,mm:::
S.A.E. for detalls. . OAM 3p |1 watt 19p
SEMICONDUCTORS

AC141 51p | BC167
AC142  42p | BC168

14p i BD124  97p | MJ3001 £2-80 |2N3053  26p
AD161  62p | BCl169 |
AD

15p [ BD132  '64p | MJE295S £1-43 | 2N3055 B
162 62p [BC182  13p {BD135  56p | MJES0SS 75p | 2N3702-

B 13p |BC212  f6p BD13%6  &3p 2N3711 14p
BC108  12p |BC301  32p |BFYS0  23p | TIP20A - 68p
BC103 160 [BCa02  56p [BFYS1  22p | TIPSOA laosst  ssp
BCl47 p |B 37p | BFYS2 TIPHA 87p 40362  &0p
BCI48  12p [BCY70  18p |MJ481 £1-36 TIP3®2A  99p 40406 558
BC148  14p |[BCY  50p £1-52 | TIPHA _72p a0s7  dop
BCle7  tp [BCYIz  i6p | MJ2s00 £275 | TIP42A 12714008 63p

BC158  12p BD115 D | MJ2501 £2-88 09-
BC159  12p BD121 £%- 48 | MJ3000 £2-68 |TlP3055 5p - 40410  &5p
“ALL PRICES INCLUDE VAT"

P. & P. 25p on all orders. Hundreds of other fypes of semiconductors held in
stock. S.A.E. with ail inquiries.

EBA

) Eliiott Blunt Audio Lid.
40 YORK STREET, TWICKENHAM, MIDDX.
Tel. 01-891 1692
Opening hours 9.3¢ a.m. to 6 p.m. Monday—Saturday
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R. Dickens:— 20m A2[I CSMIC FBOWWK VP6BG
ZB2A SWI1IR

P. Walton:— 20m A9XT KJ6CF KL7HCN VQSR
(Mahe) ZB2FX.

A, Rae:— 40m VKS5IL TISTAM 20m KL7SEG
C31GN

M. Benneti:— 80m ZI.1AGD ZL3GS ZL4KF 20m
DA2Q0W/HBO0 FR7ZN HLSUF HMIEA KHSINV/
KS6 P29CW 3BIDA (Rodriguez Is) 15m FB3XF
KG6JFT P29DM ZD8RD ZD9BU 10m CM6GAI
KV4AD 9J2DT

S. Terry:— 15m TI2PPL VK6KW VK9XK VQ95G/
C (Chagos) ZDTFT ZS3BK 5L2FM 9Y4VT

M. Kessel— 80m VS6DO 20m KG4GG KL7HCN
KS6ET OA6CM VP2AR ZL1GG ’

J. Hintom:-— 15m CIMAZ MIC 5L7F 9J2AB

M. Hill:— 2m via Oscar 7 DL2BX FiBMP I4CHY
OK1IMXS ON4UN PAOZL W2BXA

S. (’Sullivan:— 20m A4XVE OX300N YSIGMV
3A0GZ 9Y4HM

MEDIUM WAVE DX
by CHARLES MOLLOY

November until February and, during this
period, medium wave reception of India,
Pakistan, China and parts of the Far East becomes
possible in the UK. There are two times of the day
to listen for these stations—in the afternocn during
the hour before sunset and again between midnight
and 0300 GMT when many broadcasters sign-on for
the day as local sunrise approaches. The Voice of
America outlet at Ban Pachi in Thailand on 1580kHz
is often audible between 1600 and 1700 GMT. Hofei
in China has been heard recently on 940kHz while
Kabul in Afghanistan on 1280kHz is logged regularly
until it becomes submerged in European QRM as
darkness approaches. The period between midnight
and 0300 can be very rewarding. Two Chinese
stations, Urumchi on 740kHz and an unknown outlet
on 1310kHz, are heard frequently between midnight
and 0100. All India Radio signs-on after 0100. Listen
for Indore on 650kHz, Jullunder on 710kHz, Rajkot
on 1070kHz and Calcutta on 1130kHz. Pakistan is
well represented with Quetta on 750kHz, Multan on
1030kHz and Hyderabad on 1010kHz. All of these
stations can be heard in the UK with a communica-
tions receiver such as the CR100 or the ARS8 and
a medium wave loop or an outdoor longwire antenna.
Malcolin Laugharne writes from Witney to ask if
it is possible to purchase a MW loop aerial. So far
as the writer knows this type of aerial is not avail-
able commercially and the DXer will have to follow
the example of A. B. G. Hall (Daventry) who is
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THE DX season for Asiatics extends from

building a loop for himself. Steve Howell (Bristol)
wonders if the World Medium Wave Guide is still
available. This handy list of medium wave stations
is now published as part of the World Radio TV
Handbook, which comes out annually, usually in
January.

The winter season on the medium waves-is now
in full swing. Conditions, which are better now than
they have been for several years, will continue to
improve as we approach the minimum of the current
sunspot cycle. North American medium wave stations
should become prominent from 2330 until 0300 GMT,
when QRM from Eastern Europe starts to build up.
North American medium wave stations are allocated
callsigns which they use frequently, followed by the
name of the city or town where the studios are
located, so identification is seldom a problem. Nearly
all North Americans are good verifiers and will
answer a correct reception report with a QSL card
or a letter. Reports should give the date and time
of reception along with programme details such as
station slogans, commercials, weather reports,
announcers’ names. Return postage in the form of
an International Reply Coupon should always be
sent as the DXer is well outside the station’s normal
coverage area.

The more prominent North Americans heard in
the UK include WABC on 770kHz, WCBS on 880kHz,
WINS on 1010kHz and WNEW on 1130kHz, all in
New York City; WHDH on 850kHz and WBZ on
1030kHz both in Boston, WCAU on 1210 in Philadel-
phia, WBAL on 1090kHz in Baltimore, KDKA
1020kHz in Pittsburg and WKBW 1520 in Buffalo.
Many Canadians can be heard. Search for CBN
640kHz and CJON 930kHz from St. John’s in New-
foundland, CHER 950kHz in Sydney N.S. CHNS
960kHz in Halifax, CBA 1070kHz in Moncton and
CBI 1140 in Sydney.

SHORT WAVE BROADCASTS
by Derek Bell

HERE’S a pub in Kent that is worthy of a

I pilgrimage according to R. I Maemillan of

Deal. Standing on the bar of this hostelry is
a 1934 HMV radio that is in working order and a
contestant for this column’s “oldest working short
wave set” title! Mr. Macmillan (sorry, no other
names given) recently repaired this RX and
describes it as a five valve straight set.- When the
dust was removed from the interior, the chassis
and all the valve “cans” were found to have been
painted matt black by the maker.

Having repaired it R.I. hooked on a six metre
longwire and pulled in Voice of Turkey on 31m at
2300 and VOA (Tangiers on 31:8m at 2255 and
something described as National Public Radio at
2231. This latter is something of a puzzle to me and
I would be interested in more details. The Voice of
Turkey logging is in fact the relay of the Turkish
home service on 1061kHz transmitting from Diyar-
bakir with 300 kilowatts. Thus, having shall we say,
“knocked out” Dr. Brodribb’s set recently featured
in the column, its “any advance” on 1934 for the
oldest set in use!

Several questions are asked by Brian Buckley from
County Tyrone, Northern Ireland. First, the trans-
mission times of NHK Radio Javan are listed in
WRTV Handbook as 0100 to 0130, 0200 to 0230,
0300 to 0330 and so on with half-hourly gaps for

701
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the ‘whole 24 hours on 9585, 15105, 17880, 15195
9505, 17855 and 5990, the frequencies altermg and
rotating as the target area is altered. The best times
for the UK are generally thought to be from 0600
to 1000 depending on propagation conditions. So
the thing to do is to try all the frequencies mentioned
above until you strike gold, then write for the QSL to
Radio Japan NHK 2-2-1 Jinnan Shibuya-Ku Tokyo,
which deals with the second guestion. ]

Brian says that he has fitted a socket to his Bush
VTRI178 to take a TV aerial, presumably the one on
his ¢chimney and can pull in Radio Australia, Pekin,
Kuwait and WYFR. The Radio Australia service men-
tioned is the South-East Asia one on 9770 and Brian
logs it from 1600 to the sign-off at 1730. I personally
feel that the TV aerial would only be effective for
the TV bands and that it might be better to use
the socket for a long wire provided the aerial input
circuitry is not overloaded.

As to the final question Brian I don’t think it would
be ethical for me to say which sets I use since I
see this column as a medium for the exchange of
tips, ideas and news and I would not want to
influence anyone or perhaps I should say inflict
anyone with my personal likes and dislikes.

Bad news is in the .air in more ways than one
lately. Anthony Street from Braintree writes that

he heard Radio Canada announce that as from .

November they were “having to stop the Short Wave
Club” but they would merge it with the Mailbag
Show. Anthony is another reporter of Voice of
Turkey, this time on 11880, the overseas service and
is a 250kW station from either Izmir or Erzurum.
The QSL address is TRT Turkiye Radyo Televizyon
Kurumu, Genel Mudurlugu, Ankara.

For those who have wondered exactly what is put

on a QSL card Paul Cowburn from Leyland, Lancs,
can fill us in. He is the proud possessor of a Radlo
Nacional de Brasil card and sends the details which,
in brief, are that the transmitter power is 250kW and
that the aerials are 31, 25 and 19 metre rhombics,
situated 55km northwest of Brasilia. The trans-
mitting equipment is made by Brown Boveri of
Switzerland and puts out a 81gna1 on 9605, 11780 and
15245 at 2200. When not in use for the overseas
service the transmitter puts out a domestic service
“Avoz da Brazil” Paul gives the address as Radio
Nacional de Brasillia, International Service, PO Box
07/0173, Brasillia Federal District, Brazil.

Next we hear from Nicholas Try from Gerrards
Cross whoe mentions hearing Radio Nacional de
Espania on 9515 at 1900, not in itself great DX but
how many QSL collectors I wonder bother with the
Europeans? For those of us that are pop fans, for
instance, AFRTS puts out the American top-of-the-
pops every Saturday night over their German trans-
mitters and there is a “night owl” show that I am
told is of a very free and easy nature from RAI in
Italy. While these are local it must be remembered
that in certain propagational circumstances even
Radio Nederland cannot be heard here in the UK.

Speaking of B. Nederland I recently heard a jingle
put out by the BBC stating that Radio One was “The
Happy Station” I wonder what RN will reply to that!

Its time to draw stumps for this month alas so
all I can say is good DX and 73s to you and yours-

: : i
: f‘ﬂ;ticai'- W!—re&ess : Fl’eatwar
v Londan, ECAA 480
harlm Mnh‘ny, 138 ngar

- Digrek Bell #
i Hvuse; Farringden Strae
MII& m an i e e
&NG

) BAAR, ."-Frs, {.euﬁlerhﬂﬂtg
_ua-d ﬁ,ghm&tzfl Eurrl.*m HTet ETW : b

TEGHNIOROSS No. 11—SOI.UTION (0CT.)

Mail Order
Protection Scheme

The Publishers of Practical Wireless are members of the
Periodical Publishers Association which has given an under-:
taking to the Director General of Fair Trading to refund
monies sent by readers in response to mail order advertise-
ments, placed by mai! order traders, who fail to supply goods
or refund monies owing to liquidation or bankruptcy. This
arrangement does not apply to any failure to supply. goods
advertised in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order trader
readers are advised to lodge a claim with Practical Wireless
within three months of the date of the appearance of the
advertisement, providing proof of payment. Claims lodged
after this perlod will be considered at the Publisher's discretion.
Since all refunds are made by the magazine voluntarily and at

- its own expense, this undertaking enables you to respond to
our mail order advertisers with the fullest confidence.

For the purpose of this scheme, maul order advertising is
defined as—

‘Direct response advertvsements display or postal bargams
where cash had to be sent in advance of goods being delivered’.
Classified and catalogue mail order advertising are excluded.

.
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BIPRE-PAK

The people for component bargams

«cund

audio equlpment
ORIGINATORS OF PRE-PACKED COMPONENTS IN BRITAIN — AND STILL LEADING!

' - . Makers of
@ Stirling

i N

XMAS OFFER!

BATT/MAINS STEREO F.M. TUNER/AMP

1 ppe-Pak §
A Bi-Pre-P TO SHOW YOU
guper Special A SAVING OF £12
% PRICES INCLUDE if you buy all 4 units together. Bought singly you save 331% off regular
V.A.T. AND price of each unit

STEREOC DECODER, using I.C.
Designed for use with the above
modules, can also be used with
other mono F.M. tuners. Ready
aligned. (L.E.D. for stereo beacon

POSTAGE AND
PACKING IN U.K.

% TOTAL VALUE £30
—YOU PAY £18-00

F.M. TUNER FRONT-END
Ganged tuning; A.F.C. facility.
Reduction-geared drive, 88-108

MHZ. Usual price inc, VAT £5 34
- [ ]

£8-01 available at 20p) usual
* 23}:3"::-?;5'3“ price inc. VAT &£7-22 £4182
I.F. BOARD 545 WATT MUSIC POWER
* ORDER NOW-— Using LC. Designed for use 4 L.C. AMP
DELIVERY BY ; o Useful sterec power amplifier
RETURN with above front-end. with good performance, at econ-
Usual price inc. omy price. Usual price inc.
VAT £6-76 £4I50 VAT £8- £5l34

TOTAL VALUE AT REGULAR ADVERTISED PRICE £30.00

NEW RANGE TRANSISTOR & GOMPONENT PACKS

J

SPECIAL

OFFERS

CP SELECTION

conductors and components. PNP,

TP SELECTION UT SELECTION \
li-wM isg ‘é‘ﬂ%'?s,'c p TP5 20 Tr;ng:gtont; APNP German- UTY 50PNP's Germanium, AF &RF. CcP1 lMI;I(etc_I ba;::oi capagl_tlors;-—;lie:;
(Marke 60745). Bran ium, Red Spo n ; rolytic, Paper, Silve
new and to spec. 3 watts TPS ‘20 Translstors, PNP German- uT2 ;legssGermanmm diodse, min, (Approx. 150—sold by weight}.
R.M.S. out. With data. tum, White spot RF.
£1-00 TPT 1 2N174 150w 80Vce Power UT4 100 Silicon diodes, min. glass, CP2 200 (approx.) Resistors, varlous
Three SN7488. Brand :;:2:-:;}:“ with  mounting similar to IN914, IN916. types, values, watts. (Soid by
new i.c‘ to ghec; df1°~°z%$ TP18 100 diodes, mixed Germanium, UTS 40250mW Zener diodes OAZ24 weight.)
couplers enly N\ Gold-bonded, etc. MarkedfUn- range; average 50% good. CP2 40 Wire wound resistors, mixed.
n:;st Nsﬂ!:-';:&lgsuad i TP23 ?va\l/rekneg'NPN Silicon uncoded UT? 30 Silicon rectifiers 750mA, ‘ . t w o
Oniy 60p* T05. Similar to BFY50/2, 2N685, mixed voltages, Top Hats, etc. il N g e "withfwithout
2N1613, etc. Compiementary to UT9 40 NPN Siticon planers. Simi- ewitchas—ail mixed
P2 Twonty PNP Silicon, uncoded lahi ¢gRSNFOTt e [Eox )
T05..Similar to BFY64, 2N2904/5 noise amps. CP7 Heat sinks, assorted. To fit
SUNDRY TP23 8 power diodes 400V, 1-25A UTi2 25 2N3702/3 Transistors, PNP S0-Z (0C72) TO-1 {AC128),
P.1 PAK—Approx. 170 short-lead semi- Silicon FST 3/4. Silicon, Plastic to 92. ete.
5 . ALL ABOVE PACKS—60p EACH. TP Tested & Guaranteed; UT Untested, unmarked: CP Components.

NPN, diedes, rectifiers, et¢. on PCBs.
At Ieast 30%; factory marked, Some data
supplied. 50p*
£2-50

CAPACITOR DISCHARGE IGNITION KIT

Simple tfo assemble and fit. linproves car performance,
£7-50%

BI- PRE PAK X-HATCH GENERATOR Mk.2

Newnes-Butterworth's etc. No VAT, ;our.pattearn selector switch

TERMS OF BUSINESS:

VAT at 25% must be added to total value of order except for items marked
* o {8%), when VAT is to be added at8%. Mo VAT en overseas orders. POST
& PACKING add 25p for UK orders unless marked otherwise, Minimum mail
order acceptable—£1. Overseas orders, add £1 for postage. Any difference
wlll be credited or chargad. PRICES subject to alteration without notice.
AVAILABILITY Al items available at time of going to press when every
effort is made to ensure correctness of information.

Y PHONE - WRITE - CALL

Pleasesend ............... i W B, .

S$S300 POWER SUPPLY STABILISER
Add this to your unstabilised supply to obtain a steady wOTk-

PLASTIC POWER TRANSISTORS

LN SRR M BN SN A Re:ds;-bxulft 40 WATT SILICO_N" .
and tested *£9.93 Type Polarity Gain VCE Price
THE FREE CATALOGUEl In kit form *£7.93 40N1 R‘gg 13 }g 30":
New edition better than ever. It's 1 ZermtasfF0 f =15 eE el "05“’%‘; ‘K ""“’“"ﬁ domq PNP 15 15 20p
ny e o industrial and home user alike. Improve.
your's for free and well worth circuitry assures reliabllity and still better accuracyp Very 40P2 PNP 40 40 cp
getting—only please send iarge corr;plact dseltl;;contained Ro\lﬁlﬁ:‘ly bmflt Wldfell,y utlsed by TV 90 WATT SILICON*
] . renta! and other engineers reinforced fibreglass case, : 5 i
ts'A'Es't“_';i;‘ 10p stamp if we have instructions, but less batteries. (Three U2 type required.) ;‘me :g::rlty Gain :’565 ;5';"
' 2 pastitio you. I TV SIGNAL ‘STRENGTH METER 8GNZ -NPN 40 40 35p
S N A E— Complete kit as described in “Television™ £18-50 pius 40p* 80P PNP 15 15 25p
for P&l 90P2 PNP 40 40 35

GIVE US YOUR ACCESS NO. and we will do the rest!

r-_---------—
To BI-PRE.PAK, 224-226 WEST RD., WESTCLIFF.-ON-SEA, ESSE

UHF 625 line tuner, rotar
Rev Counter (for cars) (a%. £1-00*  Saves on fuel. P&P 30p. ing voltage from 15 to 50V for-your audio system, workbench
Books by Bernard's Publications. etc. Meters can be easily added. £3-25"

f you prefer not to cut coupon out, please mention PW12 when writing

xh
I

. FHE mK I Tn I for which l enciose ............. OO0 O (e P 00 0 BOE 5 ine. V.A.T
B' T 2 - A I
-0 Ren hg B201%
222 224 WEQT RUAD WESTGUFF'UN'SEA ESSEX ssﬂ QDF AdOTess ..ottt i i, 3 ¢ v 0000 Cyl0000 QTG I
; I PW12

TELEPHONE: SOUTHEND {0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUFON IF REQUIRED
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TRANSFORMERS

ALL EX-STOCK~SAME DAY DESPATCH
MAINS ISOLATING

PRi.

Ref.
No.

L d et
NGBS L onann

w
-~

WG ~NQ

M-t

120/240V. SEC. §20/240.
CENTRE TAP WITH SCREEN

V15V or 240V Sec. onty
»
(Watts) £ £
20

056

12 and or 24 Vo!t
PRIMARY 240-250 VOLTS
Ref. Amps

&p | No. 24y £
11

-4

Somaan—org

oun
uin
w

~
W-m00000RO00

W
8385

R o X
Showoniwn—00
FUaNUNALNN——

U1 2 DI U1 e U1+ 60 B g e
ToLRIIYSEEN
&G 0w NN
22508838 gER R

o
o
4
(%

30 VOLT RANGE
Prim. 200-240V
zec. 0-12-15-20-24-30v

O;
e
4

5E000OOHN

DN DI -

=
)

CoNCUEWN~
A
IXETHEE

;:Pc

O 0w
<o

——'-.-OOO?OO o

50 VOLT RANGE
Prim. 200-24QV

Sec. 0-19-25-33-40-50V
Ref.
N

A
>
3
Y4
&
»

AH00&Sth

382284

N“&UN

12 10
12-98
6-99

DO DiN—O

N — GO
2RSIERINEE

o
(-]

60 VOLT RANGE
Prim, 200-240V

Sec. 0-24-30-40-48-60V

2:33
3-4)
5-08
7-52
8-75
$-75
11-30
15-00
i7-52
i9-98

189

&
P£ b
0-72
072
0-85
0-97
-4l
125
I-4{
BRS
BRS
BRS

AUTO TRANSFORMERS
Ref VA Auto Taps
(Waotts)
13 20 0-115-210-240
64 7

» »

w o 35-09BRS

CASED AUTO TRANSFORMERS
240V mains lead input & USA 2 pin outlets.
£3:23 P&P £0°72 Ref 113W

[O0OVA £17-51 P&P BRS Ref 84vY

SCfREEN ED MINIATURES

3-0 3

0-6
13 10 94

235 330, 330 0-9, 0-9
207 500, 500 0-8-9, 0

208 A, 1A 0-8-9,
236 206, 200 0-(5, 0-
214 300, 300-0-20, 0-

221 700{DC) 20.°
206 1A, 1A 0-15

203 500 500 0-I5-7.7: 0 1527 3-
204 1A, A 0-15-27, 0.15-27 3-
12, 15.20,24.30 1-

$F12 500

8-9

-8-9
15
20

p&p| HIGH VOLTAGE
Mains Isolating
Prim. 200/220 or 400/440
100/120 or 200/240
P&y
£ z
4-37 9-97
. 10-41 [-4]
27-06 BRS
41-07 BRS

: PLUS

L)

B e 0 En G20 GV O

guogﬂuuano—.&&

N o ) e i e e

- 1=

8RIDGE RECTIFIE
50V 2A
2A
1A
4A

Rs

"l’OA(PM TA6)

il
£2-35

POWER UNIT

CC12-05 Qutput Switched
3-4-5-6-7-S 5-9-I2V at 500mA.
£4-08B. P & P 4

HIGH GUALITY MODULES
3 Watt RMS AMPLIFIER  £2-30
5 Watt RMS AMPLIFIER  £2-65
10 Watt RMS AMPLIFIER £2-95

TEST METERS
AVO 8 M

AVO 72

u4313*

U4315*

£55-868
£21-72
£11-80
£13-85
*(USSR) inc. steel carrying case
P&PE£I-10

25 Yvatt RMS AMPLIFIER  £3-95
PRE-AMP for 3-5-10W £4 03
PRE-AMP for 3-5-25w £13-20
POWER SUPPLIES 3-5-10W 88p
POWER SUPPLIES 25W  £3-00
TRANSFORMER 3W £1-48
TRANSFORMER 5-10W

ANTEX SOLDERING IRONS

I5SW  £2:68 18w
£2-

SOLDERING
AND FOR

£2-45

25p

IRON KIT £3-61
ABOVE £1-13

TRANSFORMER 25w

P & P Amps/Pre-Amps/Power
Supplies I8p

37p

25W
P & P Transformers

BSR MINI-DECK
4 SPEED AUTO CHANGER £6-00
5 P&FI20 -

MAGNETIC TO CERAMIC

CARTRIDGE CON

OPERATING vO LTAGEI 820 45V
ON

Y £2-65 P &

VE

CAR STEREO SPEAKERS

INSTRUHENT CASES

{in two sections,

Lsngth !il/f_i

Width
5* 3”

black vinyl
covered top and sides and bezel)
P & P 25p

ght

(174
x 2}

CARBON
POTENTIOMETERS
LOG and LIN P
4K7, 10K, 22K, 47K, 100K

Price | 220K, 470K, IM, 2M

£1-25 | Single Less Switch
£I 62 | Single D.P. Switch

Tandem Less Switch

(I 39 ‘ 1K LIN Less Switch

CPLSEAOSIEIEASDI? BV:I-{G?T;SEEOM&ONENT PAKS
CCESS
AUD'EO é ROSIL & SEMICONDUCTOR STOCKIS

Caliers Welcome (Mon.-Fri.) or send stamp for Ilsts.

Barrie Electronics Ltd.

3, THE MINORIES, LOND'ON EC3N 1B
TELEPHONE: 01-488 331/8

NEAREST TUBE STATIONS:

704

LDGATE & LIVERPOOL ST

TRANSFORMERS

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

e
' VLA, OPEN CASED | SOCKETS CARR- CASED
{watis) TYPE | P.&P. TYPE |{5amp {15 amp| IAGE
complete
£ p £ set
50 370 62
100 415 0
200 7-00 80
250 8:35 1-10
350 10-20 118
' 500 11-75 1-34 21-25 % -— O.A, 1-20
750 17-50 0.A. 2500 1 — 0.A. 1-20
1000 25-77 Q.A. 36-27 2 e Q.A. 2-40
1500 29-28 Q.A 40-75 3 - Q.A, 3-60
2000 34-50 Q.A, 48-00 1 1 0Q.A. 270
3000 5300 O.A. 68-50 3 1 O.A. 510

These are of extre
Specification, with
are fitted with cover
with carrying handl|

CASED TYPES

mely high quality to British Standard
reseitable fused primary winding, and
ed outlet sockets. Housed in steel cases
es and 3ft of 3 core cable.

o 12V or 24V MINIATURE TRANSFORMERS
Primary 240V Primary voltage 240V
Please state wshich voitage TmaniNotagsla
Sec.voits mMA PRICE P&P
2y TeE efes Pl 3-0-3 200 135 15
1 .5 1-40 ' 45 0-6x2 1A 1-60 45
2 1 1-65 45 0-9x2 330 1-35 26
g g %gg gg 0-9x2 500 1-63 45
B! 0-9x2 1A 2:50 52
5 & 20y o 0-15x2 200 1-30 25
12 6 470 78 0-20x2 300 1-60 45
16 8 6-15 80 0-20x 2 1A 3-00 52
20 10 8-85 1-00 0-15-27x2 1A 3-47 65
SPECIAL OFFER, from export order £4-00p &p 87p
Primary 0-110-120V x 2 Sec 0-32Vx2 2amp + VAT
f 3 s own special requirements,

We r T to
please send detauls of any Transfarmer

PLEASE ADD 8% V.A

you may require custom built.

.T. TO TOTAL PRICE

S. G. Wright's Ltd., Bishop
BURNLEY, Lancs.

House Works, Rylands St.,
BB10 1RG Tel. 26934

g’fohm ANGLED £3-58 pr P & P
P

& P 12p each

B. BAMBER E

LECTRONICS

5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QF

Telephone: ELY (0353) 860185 (2 lines) Tuesday- Saturday

ALL BELOW—ADD 8% VAT
MAINS TRANSFORMERS
AN_240V input, voltages quoted approx.
RMS. (Piease quate 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 63/1 6-3V at 1A. 8Sp each or 2 for

YVPE 129, 400V at 20mA 4+ 200V at 10mA +
6:3V at 500mA, ¢

TYPE 72703, 400Vat YDmA + 200VatSma +
6:3V at 400mA, 21

TYPAE Z(‘MGZ 250-0—250\/ at 80mA + §-3Vat

RADIOSPARES 500W  AUTO  TRANS-
FORMERS,  100-110-150-200-220~240—
250V tepped input and output, step-up
or step-down faciiity, ex-new equip. £€6.

CURL E DS, 4 core telephone type,

PC bonvd wnhdrswal handies. mixed cols..
Sold-r s2‘3’SWG 80/40 alloy, approx. 8yds.

2$~w-y ISEP PLUGS AND SOCKETS, &ip
aet (1 plug + 1 skt).
M™ME CAs‘r BOXES (npprox size in inches)
5p

7
4-8x3|!x1 85p
4-8x3-8Bx2 £1-00
6-8x48x2 £1-45
lele'! £1-55%

B x4 £2-2%

lmA M!YERS 2in square, plastic fronis
{these have a paper scal- stuck over the
original, marked 0-1m, hich is essily
peeled off. and an lmom-l 18k resistor
which is easliy removed)}, £1-75 each, or
2 for £3.

1}in polythene chassis mounting fuse-
holders, 6 for 30p.

LES Lamps. 24V 1.2W, 10 for 46p.

3 Switch Push Button Units (3 x 2 poie,
2 way), min. push-push switches, }in
dia. buttons, Mounted on one unlt, 4.

Perspex coil formers, 1}in x tin dia., 5 for
25p.

ALL BELOW—ADD 8% VAT
WELLER SOLDERING IAONS
SP15D. 15w £2-52
$P250, 25W £2-52
Spare blts MTB (15W) £0-42

MT4 (25W) £0-35
Waeller Expert gun £8-80
Welter Expert kit £8-30
Weller Expert spare -bits (7135) £0-28
per pair.
S8.A.E. for list of soldering irons, elec-
tronics tools.
Turret tags, <yin dm 25p pack
Hoﬁlavy switches. min. 4 pote 2-w:ay 2 for

Telephone type earpiece insert, 5

Muilard tubular ceramic trimmers. 1~ 15pF
6 for 50p (as featured in Rad. mm.
Jan. p. 25).

1.C.’s, some coded, 14DIL type. untested,
mixed, 20 for 25p.

Mlnlslura slnder SW|tches 2 pole, Z-way,

TRANSISTOH HEATSINKS, to take 2 x
TO18 transistors, screw in clamps, biock
slze 1 X } x ;ln, with hotes for mount-
ing, 3 for 50p.

TO3 transistor insulator sets. 10 for 50p.

ALL BELOW—ADD 25% VAT
TV plugs. metal typs, § for 50n
TV sockets, metal type, 5 fo
TV jine connectars (back-to- b ck socket),
5 tor 50p.
QC200 transistors, 6 for §dp.
BSYQ5A tranaistors, 8 for S0p.
BFYS1 transistors. 4 tor 60p.
BCY72 transistors, 4 for 50p.
PNP audio type TO3 uanslstors 12 for 25p.
I cans <}m square. suitable for rewind,

DIN SPEAKER SOGKETS (Z-pln) 4 for 30p.

HIGH QUALITY SPEAKERS, 81 x 6in
elliptical. only 2in deep, Inverse magnaet,
4 ohms, rated up to 10W, £1-50 each, or
2 tar £2:75 (qty. discount availabie).

MERRY XMAS TO ALL OUR CUSTOMERS

TERMS OF BUSINESS: CASH WITH ORDER

{minimum order £1) POST FREE {UK ONLY),
N

PLEASE ADD VAT AS SHOW
Export enquiries welcome. Callers welcome. Tues. to Sat.

Please enclose S.A.E.

with ALL enquiries.
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FANE ‘SPECIALIST’ RANGE LouDSPEAKERS

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL .

Features include ROBUST CAST ALUMINIUM CHASSIS and 2 EXTRA HIGH POWER YOICE COILS
All models available in impedances of 8 ohm or 15 ohm. Guarantee: 2 years. Recommended Prices inc. VAT

12" ‘DISCO 60’ 60 watts R.M.S. 12" ‘PA 60’ 60 watts R.M.S.

Linen Cone Surround. Fitted extra  Rec. Retail Price  Plastifiex Cone Surround. Fitted A
large Tweeter Cone. Frequency ~ Tweeter Cone. Frequency Range 5
Range 50-15,000 Hz £ 4 50-15,00¢ Hz. Rec. Retail Price

"¢ ’ FOR GENERAL PURPOSE PUBLIC ADDRESS
.»l,ime, Eﬂls{ﬁnﬂhin_"o watts RMS. 15" ‘BASS 70’ 70 wates RMS. -

ium Centre Dome. Frequency . Linen Cone Surround. Freguency Rec. Retail Price
Range 50-9,000 Hz. 3 Range 40-7,000 Hz. Can be used A
singly but ideally TWO UNITS IN £35

DESIGNED FOR LEAD GUITAR singly but ideally TV
H .
12" ‘GUITAR 60B’ 0 watts R.M.S. RECOMMENDED FOR ALL BASS INSTRUMENTS

Range 45.5.000 1z, Ree. Rotant price .23 * 95 D40 50 WATT

FOR USE IN MULTIPLES FOR BASS GUITAR DISCO KIT

PISCO &0 HIGH FREQUENCY HORN UNITS Rec. Prices Consisting_ of 12" 13,000

MODEL 910 Mk Il. Rating 50W with rec. filcer £16-95 Gauss BASS UNIT, HPX{
(POP’ RANG E MODEL 912 with higher sensitivity £1%-50 HIGH POWER ‘Cross-over

MODEL 920 Mk H. Rating with rec filter i100W £47-50 and. PH50

FAST SELLING and HPXl High Power Cross-over unit for above £2-50 TWEETER.

RELIABLE UNITS - f— : All purpose.

POP IS 127 15w £7-70 AND for those who can afford the Full range:
very best there is our range of u Be:

POP 33T 12" 33w £10-99 ‘CRESCEN DO’ imp. 8-15

POP 50T 12 50w £14.95 - ohms. Bass
MODELS Rec. Retail Guitar

requires pair

POPSS/2 1 cow k1999 | TIFUNES  Fonlo

POP 60 15" 60w £22.95 from B8 inone cabinet 1
POP 70 15" 70w £24-50 Three models for specific purposes l,: - : .
POP 100 12~ 100w £38-95 e yerAteeail ; Gl £2 1.50

”
Available in impedances 15 UNEgm £60.95
of either 8(} or [5Q : Prices shown correct at, Oct. 8, 1975

Please send S.A.E. for leaflers  DiStributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
on any of above r.anges Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS.
Tk

NO HIDDEN EXTRAS!

ALL PRICES INCLUDE V.A.T.

Transistors | C-m THYRISTORS T LINEAR iC's,

ACIzm 2p CDWOOEAE 19p | CRI/OSIC 1ampS0v 68p | 7400 11p | CA090AQES-H BARGA;? PACK ARROW

AC176 26p|CDAOCIAE 183 | CRIMIIC 1 amp 400 v 39p | 7a02 11p | CAZ081D £6-37

AD181 S5tp|CD4002AE 19p | BTY79/400R 6 amp 400 v £2-48 | 7404 i | CA3123E E£%-82 | A generous for

AD162 Stp; CD400TAE 19p | BT106 1 amp 700 v £1-42 | 7405 i1p | CA0IE  85p rtment of

a8c1a7 120 CDAO0SAE 52p | IRC20 13 amp 200 v ®p | 7408 20p | MC1303L £3.07 | 255 Lls T @ OVERSEAS

BC108 12p| CD4010AE 52p | 2N3288  Samp 200v Mp | 7410 11p | MC1305P g£2-94 | Semiconductors

BGIRC  7in|CADZAE 136 | oneek  ampany’  SLE | ras S0 MClwie £ | and other ® EDUCATIONAL

BC148 14p | CDA0I3AE S2p | 2N44dd 5 amp 600 v £2-48% | 3 z’:’ Mc}mp E,za components GOVERNMENT

BG4 15p| CDAOIIAE  84p N d i o

BCIS8  1ep|COADISAE #4p cs T Sib | Mlinel Eisy | and Accessories

BC1og 16p|CDUIBAE 520 ' Tyop  gamp iy £114 | 74T St | MCISL £313

BC169C  17p | CD4OITAE $4p | 747008  15amp200v  £1.28 | 7476 40p | MC4024P £2-39 * IMPORTANT %

e SenCDIISAE Mo | Te70D  15amo4t0v  £1-48 | %0 55p | MC4044P £2-39 )

BCIT9  26p|CDANAES104 | T00D  Tamodoy £l | T Sah | MPCOXE 22 | OUR NEW TRADING POLICY

BDSIA  JDICDIOZIAE 10 | oNsis  25ampd0v  £1e2 s Go | MPCOMO £'8 | MEANS THE PRICE YOU SEE

BD23A  81pICDA0MAE 72p 7414 72p | MFC020 £2-03 | IS THE PRICE YOU PAY ot

BD24AA  83p{CD4025AE 18p | FET's UJT's 74154 £1-46 | 741/8DIL  23p L g

Sor 4 gnmﬁsﬂézs: Merios  4an | 2w ot gl M B AR L ~

(] 1]
S Eidimt. MmN @ o ORI L LS
5 MPF1{ >

ocs! 3p CDIOIAE 52p | PNISIS 3o |BRvas  75p |  OTHER POPULAR iTEMS cd .

gim  bCumtterts | IERA  Eelwmeo | 2200 T v | ARROW sERVICE EAa
Q £

2NT06 160 CDIMRAE TBb | oNoas7  42m| 1108 AP R ey et . e1.00 | PLUS TOP QUALITY & ‘-& I

il :;g A IAE :;'; ggmm sg BUMPER TATHA DIL OPAMP £1-10 | PRODUCTS BY ..o’ @ e

ON3053  21p|CDAOMGAE£1-24 | 3N128 wp| BUNDLES | 745705 oPAMP 5p | RETURN. FURTHER & & . & 7

9N3055 48p| CDAM4SAE 52p | 3N140 £1-04 | 11 xT41/8 DIL iC Pin Sockets (1000) £7-00 Gl - A s ]

2N3702 15p| CD4050AE  52p | 3Nia1 a3p £3 | ¢ Pin Sockets (100) £1.00 | DETALS — . & & e &

2N3704 15p| CD40SIAE  87p | 40468A 50p | T ———— | (& T Socels . | VAT Re & @ X P

23707 Sp|CD4056AE£1-22 | 40602 52pE4x2N3055 = w & ¥ w Carbon Resistors 1ip g. ..0 O -~ S 09

2N5777 51p{CD4060AE £2.50 | 40673 58p ' TYPE £1_ ' Metal Oxide Resistors 5p | 246 0626 712 o Q@ S g

.o*’ & oA V’o
DEPT. PW 17, 7 COPTFOLD ROAD R o‘t"\ o
BRENTWOOD, ESSEX CM14 48BN ¢ o7 & ¢ 00
Tel. 0277 219435 Telex 93443 & & .,‘-';,‘,%é Ol
I " & T SE RSP
[l[ﬂ RU"'ES l ﬂ .’... é ? .: ?¢ «b ﬁe 6 .
8 Co. Reg. No. 1062424 '
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LE-4 SPEAKERS

Superb performance and beautifully
finished in selected teak veneers. A
professional standard four-way speaker
system giving 25 watts RMS power
handling. Bass unit is 14”x 9" with
8°X§" unit for mid-range and twin 3~
high frequency units to give monitor type
quality and performance.

Specification — Size 33"x14"x 16"
approx. Impedance 8 ohms. Power
handling 25W RMS. (Peak 50 watts.}
Frequency range 35 Hz—20 KHaz.

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"
apprex. woofer with a 3" tweeter,
crossover compenents and  circuit
diag Frequency response: 20 Hz
to 20 KHz. Power handling 15 watts
RMS into 8 ohms. (Peak 30 watts.)

FOR SPEAKERS AT FANTASTIC
REDUGTIONS

THE GOMPACT’

EASY BUILD SPEAKER KIT

A compact bookshelf speaker system giving a high electro
accoustic efficiency for the fow powered amplifier.

The professional finish can be obtained with the minimum
of tools, the infinite baffle type enclosures come ready
mitred and professionally finished, simply apply glue,
fold up around baffle board, and fix together with
masking tape till giue dries.

The cabinet measures 12”x9”x5” deep approx finished in
simulated teak, incorporating a quality 7°x4” elliptical
speaker, power handling 4 watts, flux density 30,000
maxwells, impedance 8-15 ohms nominal, voice coil dia
3” magnet size 23" approx.

EASY TO BUILD SPEAKER KITS

These superb simulated teak-finished speaker kits have been specially designed by
RT-VC for the cost i 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, 31"
tweeter and matching crossover.

Easily put together with just a few basic toels.
Specification {each speaker); Impedance 8 ohms.
Power handling 15 watts RMS (30 watts peak).
Response 20--20,000 Hz Size 20" x 11" x 93"
approx. Comparable built units (EMI LE3) sold else-

£6.00

pair inclusive.P & P £1.70

where for over £45 pair. s

£22.00 pair complete .£520,58,.

Complete with er €

£7.25 .£100p85.

Complete with crossover Components
and tireuit diagram

s and circuit diag

VISGOUNT IV STERED SYSTEM

system 1a. £69.00

The new 20-+20 watt Steres Amplifier incarporating the latest silicon transistor safid state circuitry,
the RT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak-
finished cabinét, with anodised fascia to harmonise with any decor. Potished trim and kngbs,

The VISCOUNT IV has a comprehensive range of controls — volume, bags, treble, balance, mono/steréo,
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 ohms speakers. Total
distortion & 10 watts better than 0.2%. Six switched inputs: 1. Magnetic PU. — 3 millivolts @
47 K ohms (RIAA): 2. Crystalfceramic P.U. — 50 millivoits @ 50 K ohms (RIAA} 3, 4, 6. Tape
Tune/Aux. — 146 millivolts @ 56 K ohms {fiat f y }: 5. Microphone — 3 millivolts &
50 K ohms (flat frequency response).

CONTROLS: Push button ON/OFF, stereo/mano, 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 26 KHz @ full rated output. Signal to noise ratio: better than
—50 dB an ail inputs. Tane comtrof range: Bass + 15 dB @ 56 Hz; Treble +12 dB @ 10 KHz
Power requirements: 260-250V A.C. mains @ 60 watts. Approx. size: 158" x 3" x 10",

MP80 type deck with maguetic cartridge, de luxe plinth and cover.

Two Duo Type 1la matched speskers — tnciosure sze approx. 183" x 103" x 73" in simulated
- teak Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 3G watis peak.

Lomplete System with these speakers fsg 00 +FB650p & p.

System 2. £85.00

Viscount IV amplifier {As System 1a)

PRICES: SYSTEM 1a
Viscount IV R103

PRICES: SYSTEM 2
Viscount IV R103

MPG6G type deck {As System 1a) amplifies £2750+£190p&p. amplifier £27504£1.90p &p.

Two Duo Type 11l matched speakers 2 Duo Type ia 2 Duo Type 1Nl

- Em:losme' size approx. 27"A x 13" speakers £30.00+£650p & p. speakers £46.00+£750p & p.

X 115" Finished in teak Simulate.  MP5Otype deck with Mag.cartridge MPSO type deck with Ma. cartridge X

DBrive units 13” X §° bass driver, and de luxe plinth defuxe plinth

two 3" {approx} tweeters. 20 watts andcover £22.00+£330p&p. and cover £22.00+€3.30p&p. SYSTEM

RMS, 8 ohms lrequency range — Tutal i purchased Total if purchased

20 Hz t0 18,000 Hz. separately:  £79.50 separately:  £95.50

Complete System with these _ Availabla complete for onty:-£69 00 Avaitate complete for onty £85.00 Scotland and the Grkneys P & P Surcharge

speakers fas 00 +£760p&p. +£6.50p & p. +£760p&p. System 13 £i./D dysiem £ £5.0U
> il
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PUSH BUTTON CAR RADIO KIT— THE TOURIST TT*

: NOW BUILD YOUR OWN Contrals volume manual tuning and five push
gt g i PUSH BUTTON CAR RADID buttens for station selection, illuminated tuning
b . Easy to assemble canstruction kit comprising fully ~ Scale covering full. medium and long wave bands.

completed and tested printed circuit hoard on  Size chassis 77 wide 27 high
which no saldering is required. All-connections are  and 43" deep approx.  £9.50-+£105p & p.
simple push fit type making for easy assembly. Speaker including baffle and fixing strip £2.00
Fine tuning push button mechanism is fully buiit  +45p p & p. Car Aerial Recommended — fully
and tested to mate with printed circuit board. retractable £1.60+40pp & p.

TECHNICAL  SPECIFICATION: (1)} Output  The Tousist | Kit For the experienced constructor.
4 watts RMS output. For 12 volt operation on  If yout 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 Module. as Tourist TT. Price £3.20+€1.|]5p&p.

*énzne‘?'l QUALITY SOUND FOR | DISCO AMPLIFIER
4= LESS THAN £24.00

Steren 21, easy 1o assemble audio system kit. No soldering
required.

The unit is finished in white PV.C. and the acrylic top presents an
unusuaily inferesting variation on the modern deck plinth.

Includes — BSR 3 speed deck. automatic, | faciliti
together with stereo cartridge.

Twa speakers with cahinets.

Amplifier module. Ready built with control panal. speaker leads and
full. easy to follow assembly instructions.

Specifications — For the technically minded,

Input sensitivity S506mV. Aux. input sensitivity $20mV. Power
output 2.7 watts per channel. Output impedance 8—15 ohms. Stereo
headphone socket with automatic speaker cutout. Provision for
auxiliary inputs — radio. tape, etc.. and outputs for taping discs.
Qverall Dimensions. Speakers approx 153X 8" %4~ Complete deck
and cover in ciosed position approx. 15} 12" x 6" :

Complete only £23.20 .¢300p8,.

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.

Pl A'ER Elegant seff selector push butten playes
! § for use with your stereo system.

Compatible with Viscount v system, '
Unisound module and the Stereo 21.
Technical specification Mains input,
240V,  Output  sensitivity 125mV.

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

Inputs *4 electrically mixed inputs. *3 individual
mixing controls. * Separate bass and treble contrals
common to all 4 inputs. *Mixer empioying 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
sensitivity. AC Mains, 240V operation. Size approx:

163 £90.00 £135p 80,

BUILD YOUR OWN STEREQ AMPLIFIER®

For the man who wants to design his own stereo — here's
3 : your chance to start, with Unisound — pre-amp, power
" amplifier and control panel. No soldering — just simply

X - screw together. 4 watts per channel into § ohms. Inputs:
120mV (for ceramic cartridge}. The heart of Unisound is
high efficiency 1.C. monalithic power chips which ensure
ih very low distortion over the audio spectrum. 240V. AG only.

Also available with 2 speakers (7°x4”) £10 - £1.75 p & p. £8.98 + £105p 6 .
Alsa availzble with the ‘Compact’ (see opposite page) easybuild speaker kit £13.50+ £2p& p

Yours for onfy

£16.20 +£1705s5

= INCORPORATES: Pre-Amp with full mixing facilities, including switched input
for mic with volume control, switched input for auxiliary with volume controf,
bass and treble controls, volume control and blend control for turntables. Two
B.5.R. MPGU type single play professional series decks, fitted with crystal cartridges.

TECHNICAL SPECIFICATION: Caonsole size —

s,,:,mp — Output — 200mv.  Unit Closed —17§"x 13§ % 83" (app.}
wiliary inputs —  200mV  and (it Open —353"x13F % 43" (app)

750mV into 1 meg. Mic input — 6mV  This disco console is | eallyrman:hped

into 100K 240 volt_ opesation.  for the Reliant IV and Disco 50 or. any

Turntables capacity — 7", 10" o1 other quality amplifier.

12" records. Rumble, wow and flutter  The wnit is i ished in black PVC with

Rumble Better than —350B. Wow  contrasting simulated  teak edging,

Better than 0.2%. Flutter Better than  giamond spun control knabs with

0.06% (Gaumont kalee meter). matching control panel.

Finish — Satin black mainplate with

black turntable mat nlaid  with
brushed aluminium trim. Tonearm and Yours for unly

I i d
S, Deck o brushed  £40) OO +£6.50p& .

m All prices include VAT at current rates , :
= Mail orders to Acton. Terms C.W.0. All anquiries
PRGNS\ stamped addressed envelope. Gonds not despatched T v
: I/ outside U.K.
i ., Leaflets availabile for all items listed thus* Send
\\;’___J stamped adiressed envelope. All items subject 1o

DO NOT SEND CARD availability. Prices correct at 1st Oct 1975 and 21C HIGH STR EET, ACTON. LONDON W3 6NG

subject to change without notice.
WJust write your arder giving @ Mini der on ACCESS/BARCLAYCARD--£11 ?:23 2 ?gWAR E;‘ G?vAAE;; IEOD NQD'O N5V3VOZ Half day Thu.
i HRTRIM{QrIEHON 1 L ersona oppers : 9 a.m.~5.30p.m. Haif day Thurs
Jovraraitcan ngaer ACTON: 8.30a.m.—5p.m._Closed ali day Wed. 2
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ESSENTIAL BOOKS FOR RADIO AMATEURS

JUST PUBLISHED A GUIDE TO AMATEUR RADIO
(16th edition)

RSGB AMATEUR RADIO CALL by Pat Hawker, GIVA

BOOK 1976 Extensively revised and enlarged, this latest edition reflects
current interest in ssb, vhif, transistor and valve equipment,
Incorporates all new calisigns and amendments notified and Class A and Class B licences.

between August 1974 and August 1975. It describes how licences are obtained and provides guidance
Also mcludres valua_l;lg operating data such as band plans, on home-built and factory-made equipment.

beacons, prefix list, ) zone list, beam headings and QSL . .

Bureau sub-managérs. and lists of clubs and groups. 112 pages, fully illustrated Price £1-14 post paid

168 pages Price £1-47 post paid

RADIO AMATEUR’'S EXAMINATION
REVISION NOTES

RADIO DATA REFERENCE BOOK by G. L. Benbow, G3HB

by G. R. Jessop, CEng, MIERE, G6JP A pocket-size book containing facts and figures covering the

An invaluable source of essential radio data conveniently J| €xamination syllabus.
gathered into one hard-bound volume measuring 53in by 8in. Invaluable for reference and revision.

150 pages Price £1-32 post paid 62 pages Price 51p post paid
SRS S e e

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

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

RADIO SOCIETY OF GREAT BRITAIN

35 DOUGHTY STREET. LONDON. WC1N 2AE TEL: 01-837 8688

NO EXTRAS~VAT INCLUDED~FREE DELIVERY

CJL LTD.P.0. BOX 34.CANTERBURY,CT11YT

AERIALS CASSETTE WALLETS(HOLD 6)-Ref.33  £0.90 BATTERY ELIMINATORS
Telescopic, 15~120cm £1,50 CASSETTE HEAD DEMAGNETISERS Miniature AC adaptor-provides
Telescopic,H.& V Swivei, 15-80¢cm £2.25 Sheped pole piece-ssves time £3.6% 9V at 50mA DC output from mains £4.35
EARPHONES POWER SUPPLY UNITS
ﬁ?&fgﬁéméﬁiﬂfﬁi.ﬁ“ §§2§ (S:tetvzo?copn slylc.ﬁ :f;m :s;na:nlc gs .22 ::1‘ Slwltch:.blo b.tw;on 6 a; oV (200maA) = P
rystat earphone wi ea: piug » 6! deal-most small radios,etc. .
g:,::::::,':,‘,: ':::: ;ﬂm‘““ High resistance, 2000 ohm headphohe £3.20 :5 fm‘;’:‘;" to provide 6,7.5, .
0001,001,0022,01,022,047,0.01,0.22  £2,35 FOOT SWITCHES R ANSFORMERS
::;:i::z:?m rmalns. Built-in Push on-push off. Antl skid base £2.70 Malns (miniatuie),2 secondaries
piano switches,neon & 13A fuse £3.50 INTERCOMS 0-6V,0-6V RMS ,280mA £2.70
2-station, ideal for the home-baby 0-12V,0-12V RMS,, 150mA £2.70
MULTIMETERS alarm off'lce with cable & staples £6.35 Mains (sub minlature)
Vde-10,50,250,1,000.Vac-10,50,250, . g J 3 6-0-6V AMS, 100mA £1.45
1,000. Idc-100mA . R- 150k £4,95 Door-phone 'Answer door before 12-0-12V RMS, 50mA £1.45
PRINTED CIRCUIT MITS opening*® Completely weatherproof £9.95 PERSONAL RADIOS
Contein sl! items necesaary to MICROPHONES Phitips RLO77 with earphone & case £6.00
produce printed circuits £3.95 Dynamic,remote start/stop,200 Phiiips RLO20 with sarphone & case £7.50
SIGNAL INJECTORS ohrma, 100-10kHz,6mV output £2.185
Audlo through video signals, Ideal ::::IA:."E Tms'li':"" MODULES B e ot
-servicing amplifiers,radio & tv, £4.25 ophope preTamplilier ¢
TEST SWITCHES Power amplifier £2.70
S miniature-push to tost switches £1.00 (Each plug-in with mounting socket)
VERNIER DIALS STEREO HEADPHONES COMBINATION TRY & MITRE SQUARES
Positive logging to 1/10th of & Superb stereo listening in comfort Cabinet/Chasgsis/P.C.B.work.One
degree, 8: 1 ratlo,clear scales £2.45 a0c|pivacy/s 305 15kHz,8lohms £4:05 teol combining Try & Mitre Square, Depth,
VU METERS STEREO HEADPHONE JUNCTION BOXES Helght and Marking Guages.300mm/ 12In
Callbrated -20 to +3,0-100%, (deal Siway;switchiunitisslsctajpfiones Rule.Spirlt Level/Plumb & Steel Scriber £2.35
-recording level or power output £3.40 calysgeearerelogly oppboth £2.30 HAND DRILLS
L STEREOC PRE-AMPLIFIERS 1 o
1n:3-30mV , Equalise:RIAA. Out:200- ;fﬁ:';z:’;‘;’s 'ssj :sb.::"':;:- ears oo
% ; 800mYV flat,20-20kHz. Supply : PP3 £7.30 1 .
ruero monucrs; ::’:A:(E.:smm dla, 8 ohms £0.95 ::t:z:‘ll:",c)(;:?;:v,uw ioakage,
AUDIO LEADS ﬂ:,‘::é:, & CROSSOVERS . 1/8™ interchangesble long life bit £2.05
Sp din pig to 5p din plg.1.5m lead £1.20 s ' 8 oh e 3/32%,1/8",3/16" spare blts-each £0.47
2p din pig to 2p din skt. 10m lead £1.45 uper Tweeters, e z, X25 Elements £1.10
5 pin din plug to 2 phona plugs £1.20 T e Stands, T3, High grade base, spring,
818 HI-FI ACCESSORIES ConenTuasters; 3loimess 'SSkHz' £2.35 sponges , accomotiation-dpare bits €1.00
GROOV-KLEENS-Ref.42 £1.95 For aysterns up to 10W AM g 1
1" TAPE EDITING KITS-Ref.23 £1.50 Crosspvers, 8 ohma, c/f 800,3kHz, SOLDER -in handy Bib dispenser £0.43'
CASSETTE EDITING KITS-Ref.24 £1.65 ihiz=Forsystemsluplio MOWIAMS) £5:85 WIRE STRIPPERS & CUTTERS
CASSETTE HEAD CLEANERS-Ref.31  £0.65 Crossovers, 8 ohms, c/f 3kHz. : Bib 88, 8 guage selector ,automatic 2
HI-FI STEREO TEST CASSETTESRef.53  £2.15 For.aystemsiupltoNSW AMS £2.10 opening, easy rip handies £0.85
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2 s —
GIRO NO. 33d‘ EOSS-SCCGSIS a'l;d&%ﬂrzcgﬂ)‘ card PLEASE ADD AN EXTRA 15%, VAT EXCEPT ON TEST METERS, AND VEROBOARD
accepted. CW.O. only.P.&P. 25p of &

Discognt: £15-10%, (except net items) please total 8°; & 259% items separately ALL STOCK SUBJECT TO AVAILABILITY

Export Order enquiries welcome {min. £5) SPECIAL RESISTOR KITS
Official Orders accepted fraom 10E12 W KIT: 10 of each E|2 value, 22 oshms—IM, a total of 570 (CARBON FILM 5%,), £4-60 net
Educational & Government Departments 25E12 +W KIT: 25 of each E|2 value, 22 ohms—| M, a total of |425 (CARBON FILM 5%.), £10-99 net
ALL PRICES INCLUDE VAT AT 8% 10E12 W KIT: 10 of each El2 value, 22 ohms—IM, a total of 570 (CARBON FILM 59}, £4-60 net
E. & O. E. 25E12 IW KIT: 25 of each EI2 value. 22 ohms—IM, a total of 1425 (CARBON FILM 5%%), £10-99 net B

MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS
250V P.C. Mounting: 0-0IuF, 0-015uF, 0-022uF, 3ip, 0-033uF, 0-047uF, 4p. | CF_High Stab Carbon Film, 5% MF—High Stab Metal rélrg, 5%,
il

0-068uF, 0+ 1uF, 41p.0-I15uF, 5p. 0-22uF, 6p. 0-33uF, 8p. 0-47uF, 10p. 0-68uF, I3p W. Type Range 1) 100-499  500-999 0
[ uF, 17p. | -5uF, 26p. 2-2uF, 28p. + CF 22-IM ] 0-90 0-85 ‘80
MULLARD POLYESTER CAPACITORS C296 SERIES + CF 2-2M2 ! 0-90 0-85- 0-80
400V: 0-001uF, 0-0015uF, 0-0022uF, 0-0033uF, 0-0047uF, 0-0068uF, 0-0luF, + MF 10-2M7 2 1-7 1-4 - 12

0-0152F, 0-022uF, 0-033uF, 4p. 0-047uF, 0-068uF, 0-I1uF, 5p. 0-15uF, 8p + MF [0-2M2 2 1-6 -3 (]

0-22uF, 10p. 0-33uF, 15p. 0-47uF. ISr. I MF 10-10M 3 1:98 181 I-65
160V: 0:01uF, 0-I15uF, 0-022uF 0-047uF, 0-068uF, 4p, O-|uF, 5p. 0 I5uF, 6p. 2 MF 10-IoM 4-5 3-52 3-08 2:75

0-22uF, Tp. 0-33uF, Bp. 0-47uF, 10p. 0-68uF, 14p. 14F, 1 7p. (Price in pence each)

MINIATURE CERAMIC PLATE CAPACITORS ! il
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, | VALUES AVAILABLE—EI2 Series only.(Netpricesabove 100.)
560, 680, 820, 1K, IK5, 2K2, 3K3, 4K7, 6K8, (uF) 0-01, 0-015,0- 022, 0-033, 0-047,

2}p. each. 0-1, 30V, 5p. PRESET SKELETON POTENTIOMETERS
POLYSTYRENE CAPACITORS 160V 5%, MINIATURE 0-25W Vertical or horizontal 7p each ¥, 2K2,

(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300 4K7, 10K, ete. up to IM Q
4700, 6800, 10,000, 44p. SUB-MIN 0-05W Vertical, 100  to 220K Q 7p each.

{PW.)LEIGHTON ELECTRONICS CENTRE,
59 NORTH ST,, LEIGHTON BUZZARD, BEDS.
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253)

VEROBOARD 0-1 0-15 | POTENTIOMETERS

Miniat Multard Electrolytics ) . .
1 -tl)mpasl;'\‘/a l;p armo 3 25rv Y 7p | 25 x 57 45p 45p | Carbon Track 5K Q to2M Q, log or lin (and IK [in). Single, 17¥p Dual Gang 48p. Log single with
[ .5;':[: 63V 7p |00ﬁp 63V |7g 2% x 337 41p 30p | switch 28p, Slider Pots. 5K—500k, 60mm Log or Lin 45p. Dual 55p. Knob 10p.

224F 63V Tp ISOuF 6V Tp | 32 5ib iob | Diopes ELECTROLYTIC CAPACITORS. Tubufar & Large Cans

PLUGS
IN4001 64p | DIN 2 Pin 12p | (uF/V): 1/25, 2125, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,

PR B OBES Eonr i
Ou P P 6 p 7 (Plain) jacel IN4002 73p 3 pin 13p | 22/63,25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p, 50,50, Bp.
grubslyy I8 Ok oY e %i:?,w“:,'ﬂ’,?z,) _:%,‘,’ IN4003 9p | 5 Pin 180° 16p | 100130, 200]25, 10p. 25650, fgp, 50010, gp. 500725, 17p.
aF S % G ok DO D3R W ek oiE | s e ol i et (ol bl

1 P Amm jac| P P. N *10. P v ‘20, o
I0uF 63V 7p 330uF 16V Idp | Insertion cool  87p 87p |, ne (20 | G 7p | 38p. 2500/50, é8p. 5000,25, 69p. 5000/50, £ -20.

ISuF 6V 7p 330uF 63y 128p | Track Cutter $8p e8p | 0ol '7p | sOeKETS T
470uF 6:4 8p | Pins, Pkt. 50 25p 25p ; B - HI-YOLT: 4/350, 20p. 8/350, 23p. 100/100 27p. 16/350, 35p.
I6uF 40V 7p 470uF 40V 25p o 108 | PN 2 Bin 0P | 001100, 27p. 1007250, 40p.

BAI00 10p 3Pin I0p
i B Th AOuE L TR | el neaiaL 130 | OAS. 42b | 5 Pin 180° 12p | METALLISED PAPER CAPACITORS
oo v B SB0uF 0% 8P A P BC2I2L 13p | OA47 '9p [Std.Jack  18p | 250V: 0-OBuF, O ILF, 6p. 0-25, 8p, 0 5uF, T4p. 14F, 9p. 500V:
ﬁﬁp lgv 11'; |oooﬁ|= 52y zsg el f;-g gg:gt :g: OABI Mp |2.5mm jack 13p | 0-025, 0-05, 6p. g-l,ﬁp. -25, 74p. 05, %p. 1000V: 0-01,
33F 40V 7b IS00UF6-4V 170 | BEI0B  13b Dead T 1ob | ©A200 8p | Phono 7p | 12p. 0-022 13p. 0-047, 01, 19p. 0-22, 28n. 0-47, 36p.
47uF 10V 7p |500uF 16V 28p | BCI0S 13p OC7I 13p ' LEIGHTON ELECTRONICS CENTRE

47uF 25V 7p 2200uF 10V 28p | BCi48  13p OC8l  17p ) C 2 ;
47uF 63V 8p 3300uF6-4V 28p | BCI49 p OCI70 29p | OQur new Electronics Centre is now open in Leighton Buzzard and all callers are

13

68uF 16V P BCI82L {3p 2N2926 13p | welcome. As well as our normal stock of over 3000 product lines, we have a lar ge

14p BCIB3L :ip 2N3702 14p | range of surplus equipment, Bargains, Calculators, etc. OPEN 6 DAYS 9 to 5 {(shut
P

68uF 63V
100uF 10V Tp BC|84L‘ TI543 45p 12.30 to 1.30).
22!;\U LTIMIETE;/IFUSJZ?I TR MLIILTTIM ETER _IL_J434I ) ‘ . PAYS FOR ITSELF

. anges plus sciila- anges plus Transistor Tester. . . .
tor 20,0000 /Volt. 16,7000 [Volt. Overload protected. § ’ j WITH DISCOUNT .
Vdc=—0:5—1000V in 7 ranges Vde—0+3—900V in 8 ranges. . . .46 PAGES . VOUCHERS
Vac—2-5—1000V in 6 ranges Yac—I| -5—750V in 6 ranges. N - Y WORTH
lde—0:05—500mA in 5 ranges Id¢—-0 - 06—600mA in 5 ranges. B == ‘3000 TEMS - 20p

lac—0:3—300mA in 4 ranges.
Resistance—2K{1—2Mq} in 4 ranges.
Accuracy-—dc-—24%. ac—4%, of F.S5.D

Resistance—5Q0—IMQ in 4
ranges.
Accuracy—5% of F.5.D.

OSCILLATOR-~] KHz and 465 hfe—10—350 in 2 ranges. 600 PICTURES

KHz (A, M.) at approx. | Volt. Size—I115 % 215 x 90mm.

Size—160 x 97 x 40mm. Complete with steel carrying

Supplied complete with carrying case, test leads, and battery, .

::ase(f test |eads and battery, PRICE £11-88 net p & p 75p. g A )

PRICE £8-64 net p & p 75p. U4323 L4341 HAVE YOU sTores, # & DISCOUNTS.
MULTIMETER U4324 MULTIMETER U4313 GOT YOURS PAL /% ALL NEW STOCK

34 Ranges. High sensitivity. 33 ranges. Knife edge with mirror scale. - ORDER 4 . :

20,0004 /Volt. Overload protected. . 20,0008 /Volt. High accuracy. mVdc—75mV. CATALOG AND * SATISFACTION

Vde—0-6—1300V in 9.ranges. 1 Vedc—1 -5—600V in 9 ranges. ¥ UENO. 4A{0p GUARANTEE

Yac—3-—900V in 8 ranges. Vac—i-5—600V in 9 ranges. -H NEW CONVENIENT . .

ldc—0-06—3A in 6 ranges. lde—60—120 microamps in 2 : SIZE, AND FULLY % DEPENDABLE

Ide—0-6—1500mA . -

fac—0-6—I500mA in 6 ranges. ILLUSTRATED. < SERVICEH
Resistance—IK Q-~IMqQ in 4 ranges.

db scale 10 to + 12db CONTAINS MANY

Acecuracy—de—I[4%,, ac—249 1
Sheer 175 w 315 % grac 4% HARD TO GET

lac—0:3—3A in 5 ranges.

Resistance-—250—5MQ in 5 ranges.

Accuracy—de and R—24% of F.5.D.

] ac and db—4% of F.S.D.
Size—167 x 98 x §3mm.

Supplied complete with storage case,

test leads, spare diode, and battery. . Complete with steel carrying case, b ITEMS
PRICE £€10-64 net p & p 75p. test leads, and battery, — :
U4324 | PRICE £14°90 net p & p 75p. POST FREE Please send S.A.E.

for Supplement No. |

ASSORTED RESISTORS. Carbon and Carbon Film Types.
1 Watt to 3 Watts (25 different valves). 300 for only £1-50

8107, BAI0B, BOI0S | - each or 100 for £7:50 PLEASE MENTION

also
BC147, BC148, BCIi49, BC157, BCI58, BCI59, BF194, BF!95,

Nge proges ————2oor el  PRACTICAL WIRELESS

IN4148 Diodes 50 for only £1-25
A Amp Diodes. IN400I, IN4002, 1N4003, IN4004, 1N4005,

IN4006 6 h, 30 for £1-50 : ;
Assorted Polyester Camm? ;:ice, f&g.for 00 WH E N R E P LYI N G To
All prices include U.K. postage and appropriate V.:"}.iz@ 8

or 237%. Mail Order Only . ADVERTISEMENTS
XEROZA RADIO

I, EAST STREET, BISHOPS TAWTON, DEVON
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PREGISION PETITE

LTD.

| 119A HIGH STREET,
TEDDINGTON TW11 8HG

Tel. 01-977-0878

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

£7:00 p.p. 35p
£3-76 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
STAND
TRANSFORMER

FOR
S.A.E. peTans

£15-01 p.p. 75p
£3-76 p.p. 58p
£5-50 p.p. 75p

4-STATION INTERCOM

"F“"""

Solve your commnunica-
tion problems with this
4-Btation Transistor Intercom system (1 master and
2 Subs), in robust plastic cabinets for desk or wall
mounting, Callftalkflisten from Master to Suba and
Subs to Master. Ideally suitable for Business, Sur-
gery, Schools, Hospitals and Office. Operates
on one 9V battery, Onjoff switch. Volume control
Complete with 3 conuecting wires each 66ft. and
other accessories. P. & P, 75D.

MAINS INTERCOM NEW MODEL
No baiteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off gwitch and volume control. Price £31-24
per paic P. & P. 7571,

WEW ! AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

Latest jsed  Teleph Azmpl with
detached plug-in speaker. Placing the receiver on
to the cradle activates a awitch for immediate
¢ i ithout holding the

y
Many people can listen at a time. Increase efficiency
in office, shop, workshop. Perfect for ““conference’
calle: leavea the user’s hands free to @ notes,
consult files, No long waiting, eaves time with
long-distance calls, On/Off switch, volume. Direct
tape recording model at £1395 + VAT £1-12
P. & P. 70p, 10-day price refund guarantee.

WEST LONDON DRECT SUPPLIES (PW12)
169 KENSIRGTON HIGH STREET, LONDOX, W8

710

LENGTH 85"

WIDTH 16"

Availabte from your Local Retailer

www.americanradiohistorv.com

Everest Instruments Ltd.

34,

Shakespeare St., Nottingham.
Tei. (0602) 45466

All prices quoted include p. & p., & VAT. min. order
£1:50, CWQ only,

‘Transformers Silicone bridge
All 240v 50hz primaries | fectifiers wp
anlais 1A-'5"°§ 12..1; 2a 100v rms a7p
§-3 3-0 2.99 | Thyristors
90 1.0 1-83 § 12 100v piv 25p
12:9 05 1-83 | 1a 400v piv 31p
:gg :143 g.gg 3a 400v piv 46p
. +. 3. z
806 05 196 prmer sip
§-0-9 9-5 1-96 | 62 400v piv 9p
9-0-9 1-0 2:23 | 104 400v oi 107
10010 2.0 340 | [RJ0OV RV (3
12-0-12 1-0 2-23
12-0-12 2:0 3-13 | Linear 1.C's
12-0-12 30 4-32 p D.1.L. 2%
15-0-15 1-0 2-88 ] 741P 8p D.IL.L, 39p
:g:gjg go 3-;; 748!:[89 DAL ;ilp
-0 4 imer p
20-0-20 1.0 3-03 74 series T.T.L
20-0-20 2:9 432 series T.T.L.
20.030 1.0 432 | 7400 b4
0-10-12-14- Lovd] 4
1618 4-0 4-58 i
0-12-15-20- Le] Be
2430 2-0 445 ] 1408 14
L 654 | 7410 15p
o e
p
Butk tape eraser 3-53 | 7425 46p
15:8-3 ohm 12 watt 5] e
matching 7| 432 P
Trans|stor driver 7435 '5‘;
A:1+1 027 7441 85p
1 =
P.C. Board P
Single sided fibre- L i
glass . 80 89 ft | 4470 35p
Doubtle sided fibre- 7472 35p
class 1-10 sq ft | 7473 a7p
Cut_in multiples of 6” { 372 5 6ip
18, 86 %6 6x12,12 x12, | 745 “p
12 x 18, etc. 7490 00
Circult etchant 250mi 0-55 { 7400 © 13p
11b ferric chioride  4-50 7496 100p
i 2
[ p
Semiconductors 74148 123
iodes 74154 213p
N4001 6p | 74178 152p
‘N4002 e | 74177 152p
l“w i 1129 Sv reguiator  145p
IN400S 12: 7 segment led
IN4OO7 13p | numeral display,
QA0 &p | scommon anode
OAS81 +p | 16 pin DAL, 15p
OA90 8p
OAS1 44 gplh'; socCkets 150
A e | 14pin 15p
BA154 20 | 16 pin 16p
BA158 13p
INg14 4p | free data sheels supplied
IN4148 4p | on request with orders for
400mw zeners I.C.s, 129 or numeral
3v to 33v 10p | display.
Et'.tdd rolytics. Tubular with axla! leads except where
stated.
Mid. Volts Pence
47 4 7
330 4 7
83 6-3 7
470 63 9
1 8 . 1], single end p/c fitting
25 10
47 10 7
200 10 1
330 10 9
15 16 7
33 16 7
68 16 7
220 16 9
220 :g 12 single end pjc fitting
330 '
1000 18 20
10 25 7
22 25 7
47 25 7
100 25 7
150 25 8
200 25 1
1250 25 24 single end can
5000 25 55 single end can
100041000 30 32 single end can -
2 ::g 4(; single end can
68
16 40 7
100 40 9
1000 g Bg single end can
1
47 .6 7
10 63 7
32 63 7
83 32 singfe end can
4700 63 140 single end can
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J. BIRKETT

. Radio Component Suppliers
25 The Strait, Lincoln, LN2 1JF
' ' ‘Telephone: 20767

60@A§7SORTED WIRE WOUND RESISTORS 3 to 10 Watts
@ 57p.

2060 TUBULAR CERAMIC CAPACITORS for 57p.

18VOLT [ amp MAINS TRANSFORMERS 240 Volt Prim. @ 85p.
UHF TRANSISTOR TV TUNERS Brand New @ £1-10.

25 ASSORTED TRANSISTOR I.F. TRANSFORMERS @ 44p
2000uf. 30v.w. ELECTROLYTIC size 2§ x 17 @ 8p each.

20 “P** CHANNEL MOS FET’s with circuits @ 66p.

6 “N’’ CHANNEL VHF FET’'s for £I.

BF 224 600 MHz R.F. NPN TRANSISTORS 6 for 57p.
AUDIO AMPLIFIER L% Type TAA 611B with circuits @ 67p.

X BAND DETECTOR ODES [ike IN 23 @ 25p or §SIM2 @ 15p.
X BAND GUNN DIODES with data @ £1-65. -

FTUNING CAPACITORS with S. M. Drive. 500 -+ 500 + 17 4 17pf
or 250 + 250pf. Both 38p each. 365 -+ 365pf é6p.

DISC CERAMICS -0luf 50v.w., -02uf 50v.w., -05uf 30v.w., -47uf
3v.w., all at 16p doz.

BF 180 or BF 181 TRANSISTORS 5 for £1.
VHF TUNING VARACTOR DIODES untested 6 for 25p.

LOCKFIT TRANSISTORS BC 147, BC 148, BC 149, BC 157, BC 158,
BC 159, BF 194, BF 195, BF 196, BF 197. All at 6 for 57p.

200 ASSORTED POLYSTYRENE CAPACITORS @ 5Tp.

50 PLASTIC NPN TRANSISTORS 85% Good @ 57p.

50 PLASTIC PNP TRANSISTORS 85% Good @ 57p.

100 ASSORTED SILVER MICA CAPACITORS @ S57p.

200 ASSORTED DISC CERAMICS @ S7Tp.

ZTX 108 TRANSISTORS 6 for 50p.

SOCASS§ORTED TRANSISTOR ELECTROLYTIC CAPACITORS
@ 57p. .

Please add 10p for orders under £I.

ULTRON COMPONENTS

35 PARK AVENUE, POTTERS BAR, HERTS. 0]-882 4355

| MAIL ORDER ONLY | cASh A LS

DISCOUNTS :-15°%; offfor 12+ 20 offfor 50-- 25°/ offfor 100 -
COMPARE THESE PRICES- Add 20p p & p for
ALL INCLUSIVE OF V.A.T. orders under £2-00
ALLTOP BRANDED MAKES, AND GUARANTEED

ACI26  18p | BCY42  ®Yp[ 2N697  1dp , 9N2026  §p | R.C.A
ACi27  15p| BOY43  g5p ) 2N698 28 | ans0ss  18p | 40308’ s0p
ACI28  15p [ BCY58  18p | aNe99  30p { 2NB054 42p1 40310  dgp
ACl54 199 | BOYS9  16p] oN706A 1lp | 9N3055 4dp | 40311  aop
ACIET  12p [ BF154  16p | 2N708  13p | 2N3302 abpl 40312 sop
ACiss  1p [ BF177  27p | 2No14  16p|2N3525  80p | 0814 32p
ACY17  28p | BF182  33p [ 2N916 249 | 2N36i4  60p | 40315  35p
ACY20 195 [ BF1S3  33p | oN9ls 30 | oN3615  83p| 40316 45y
ACY21  20p{BFis5  20p | oN920 450 | 2N3ses 12p | 40317  amp
ACY22  15p| BFl95  20p | oND29  1gp | 2w3702  10p | 40819  3gp
ACY40  2lp| BF200  31p|2N96L  55p | 2N3703  10p | 40320  32p
ACY4l  35p| BF274  18p|2N1131  20p | 2N3704  1lp | TIP3C  Bop
ACY44  38p| BFWSs 18p ) an1132  20p | oN37T05  10p | TIP3 20.08
AD149  4bp | BEWSS 18p [ 2N1302 18p | 2N3707  10p | TIP38C 23.80
AD161  85p | BFW91 1%p | 2N1303  16p| oN3708  6p .
ADP162  85p | BFX29  25p | oniysos  18p | 283709 7 | Stad iodes
AF114  18p | BFX38  30p | 2NI3os 28p | 2N8710 1ip| 6 Amp  28p
AF117  13p| BFX8T 93p| 2N1306 23y | 2NS711  11p | 15 4mp  46p
Arlas g | BEXSS gg 2N1307 233 { 2N8730  BOp
AF1 p 2N13068 2% 1 2N37T1 10 .
AFITS  49p | BFY18  47p | 2N1309 371 | aNawvs ibae e
BCl07 ~ 10p | BEY1Y  58p | ONIGT1 800 | onurey zo.0p | Lociner® of
BCi07B 100 [ BFYS0  10p | ON16714 95 | 5nsily “aep f 54’ aoov sob
Boloy Lo BrYsl  19p|oN1671B £100 | SN3se6 700 | 4. 200v 66
PO, Mor|BFYS:  33p)oNoo17 21 fonsoos  idp | 64, 200V G5
BOWOYB Mo | BYY90 % lonsois 205 | anasos 140 | e
BC113 13p § BEW70  15p | aN29920 18p | aN3005  15p S.0R
BC114 14p § BSX2% 22p | aNo997 27p | on3006 150 1;05 8 s
BOUs  18p | BSX6T  26p | oN2303  75p | anaosr 195 0p
BC116 18p | BY 127 11p | oN2369 13p o
- BOIIGA  14p | BUIOS 4295 | oNasson 15p | ohoa® 27| 1/20  40p
BOLIZ  13p | MAFI0S 0481 15p | 16/400 80
p ¥ 35p | 2n2411  5op 3
BCI18 10p | MJT480 76 0C20 £1:00 | 16/600 #1.
D | MJ. D | oN2646  44p | oc2s 58
BC119 22p | MJ481 95p | oN2846  %0p 5 D .
BOI4 129 | MI490 88D | onoses a5y | ooy SUP | Triacs
BC136  16p | MIE371  60p 0 Pl 800D  #105

BC137 16p | MTEo801 2N2901A  46p | oC38 50p | 8C45D  £1-30
BCI38  16p £115§ 282005 2201 0CT1  g0p | BOSSE  £1-48
BC153 17 | MIE=955 2N2906  14p ] 0C83 20p | C50D  21-50
BOISA  17p £1.00% 7N2006A 16p [ OCP71 75 | 10,0

BC167B  12p | MIE3055 65p § 2N29007A 18D { ZTX 107 8p | 741 $5p

BC183L  10p | MPF102 380pJ 2N29026 14pl pracos  10p ' 1310 £2.00
Mullard Hi-Stab { watt resistors, 2{p each
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1@\ heiped thousands
6’\()- of ambitious men to
?\'A 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 figld
or already working in the industry, ICS can
provide you with the speciaiised training so essential
t0 success.

Personal Tuition and Guaranteed Success

The expert and personel guidance by fuily 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

Excefient 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 availabie including GCE.

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

To ICS, Dept. 831, Intertext House,
London SW3 4UJ
or telephone 01-622 9911 (all hours)

www.americanradiohistorv.com
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o Pra'étical Wireless Classified Ad_yertis'ements

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. Ali cheques, postal orders, etc., to be made

.payable to PRACTICAL WIRELESS and crossed ““Lloyds
be sent registered post. Advertisements,
vertisement Manager, PRACTICAL WIRELESS, IPC Maga
Street, London, EC4A 4AD for insertion in the next available

Bank Ltd.” Treasury notes should always
together with remittance, should be sent to the Classified Ad-
zines Ltd. Fleetway House, Farringdon
issue. (01-634 4451).

Receivers and Components

NICKEL CADMIUM Cylindrical Accu-

mulators. Sealed. Hig] wer/weight
ratio. All sizes: 1:2V, 1:2 (SPI1 size
£1-94 each.

approx.), weight 50gm,
I?eavy duty (U2 size api)rox.)y 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 duty, 6Ah, 1-2V (60 amps for -

5 mins.), £5-71 each. Special 9V tran-
sistor radio battery (PP3 size approx.),
£3-80 each. Current limiting chargers
from £8-09. Further information and
sales from Sandwell Plant Lid., I Den-
holm Road, Sution Coldfield, West
Midlands. 021 354 9764.

BETA DEVICES
MANUFACTURERS BRANDED PRODUCTS

5| = s I,
ACIE7/8 PR 040 IIN914 04 1A 100v W01 (-20

o
BCING/BI9  0-09 |IN414R 0-04] 14 200v W020-22
BCIOSC™  0-11!BYIo7 0-14{1A 600v W08 0-30
BC147/8/9  0-10/IN4001/2  ©0-05i25A 200v £9-00
BCY70/71/720-13 { IN4003/4/5 0-08| ZENERS
BFX8R 0-20| IN400/7  0-08| BZYESc 3-3-
BRYS50 018] IN5401 011} 33v5% 000
BEYS1/52 912, {1 watt 6-8-
2N1132 o25{301857 100 200v5%, 015
2N1711 0253 DL747 2-45}L.ED,
2N2648 6-3¢[{TBASOO - 0-80]209-RED 017
2N2905A  0-2Y}555 Timer 0-50]LED CLIP 002
2N3063 . 04 - OP. AMP, IC’s
AN2055 038/ D.LL. SOCKETS |709C T0s9 030
0C28 946} 8Pin 0-12{708€ D,T.L. 0-30
0035 © 085i14 Pin - 012 741C TO%S . 0-88
0028 048{16 Pin °  014/741C D.LL. 0-36
o0, 4% TR o8
TIP41A+. - 47C DAL, 0-
Tiriza 080§ ADD 7% VAT 74ec nirL. 088
7400N - - O-16] 74 SEBIES TTL J7H121N 050
AL R YR
T404N 0181 7447N - 1-00| 74123N 1-26

410N - - 0-18]7474N - “9-37{T4l4IN 113
T R i A s S
E 220F 47uF 100 ST00E 1,0004
16v 067 007 007. 10 .012 014 092
25vy_0-67 - 007 ¢-08 010 - 013 018 Q9K

#&3. PLUS PP, Lip
BETA DEVICES,
. _ 4, Highbridge Street,
Waitham -Abbey, -Essex.

BEAND NEW COMPONENTS BY
RETUEN:  Electrolytics—16V, 25V,

50V—0-47, 1-0, 22, 4.7, 10 mfds.—.
(50V—10p),’

_5p. 22, 47—3p,
Tp; (50V—8p),  220—S8p.
560—1lp, (50V—i6p),. 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, 10720V, '22/16V, 47/
6V, 100[3V.——'1161. Mylar Film 100V.—

. 0-001, 0-002, 0-005 0-0I, 0-02.—3p.
4, *05—3lpp. Mullard tubular
polyester 400V ES6 series .0-001-0-022—
32 p. 0-033-0-1——41“5. Mullard minia-
ture C333 ceramics 63V El2 series 2%,
. 1'8 pf.-47 pf.—3Fp. 56 pf.-330 f.—slzé).
Polystyrene 63V E12 series 10 pf.-1000
- pf.—3p. 1200 'pf.-10,000 pf-—4p. Minia-
ture Highstab. carbon film resistors

| bW E12 series. 5% 10:10MQ. (10% over -}

T IMQ) 1-2p. Postage 10p. Prices VAT
- Inclusive, The C.R. Slflhp ly Co., 127,
Chesterfield Road, Sheffield S8.

" UNBELIEVABLE SPEAKER BAR-
GAINS! 8Q Acoustic Suspension, teak/
sculptured foam front, 6 watt £5-30;
12 watt £6-50; 16 watt (8in woofer, 3in
tweeter) £7-90. (Lists 20p.) Satisfac-
tion guaranteed (10% p&p). Gregg
Iéllectronics, 105 Grange Road, London

712

. LOW PRICE ZE!

ELECTROLYTICS — 0-47/50v, 1/50v,
2-2/50v, 4-7/50v, 10/25v 5p. 10/50v,
22/25v, 47/25v 6p. 22/50v, 47/50v Tp.
. 220/25v 10p. 470/25v 12p.
1800/25v Sé)' Mylar Film 100v—0-001,
0-002, 0-00! 28. Polyester 250v—0-01,
0-015, . 0-022, 0-033, 0-047 3p. 0-068,
0-1 4p. 0-15, 0-22 6p. 0-33 7p. 0-47 Yp.
Polystyrene 3p. Tantalum 1lp. Zeners
10p. Resistors , w 1-5p. Iw 2-5p in-
clusive prices. P&P 10p. S.AE. full
‘list. D. Coulam, Thimbleby, Horn-
castle, Lincs.

Precision Polycarbonate Capacitors
All High Stability -- Extremsly Low Leakage
440V AC RANGE 837 DC RANGE
Value Dimen- Price j Axial or Radial leads
(uFy gions (mm) each | available:
L D ValvepuF £19% 229% 459,
49p 4%

0@ 97 127 §lp | 0-01uF 88p
O-15uF 27 127 01uf “66p  4Sp
0-22uf 16 0-22uF 87p 43p

0-5uF 33 87p | 1-0pF 8 52p
0-68uF 8 1 83p [ 1-5uF 89p 71p 58p
1-0uF 508 19 £1.03 [ 2-2uF 98p 75p 6lp
L5uF 508 26-4 £191 | sy f115 82
2:0uF 508 25-4 8144 [4-7uF  £1-62 £1-18
GRATED Circuits |6-8uF. 2198 £1-38 £1-18
NEB55 Timer P | 10uF £2-40 £1-95 £1-84
741C & Pin DIL-  32p | 164F £3-22 £278 £
ZN414 £1-15 [ 22uF 2428 £3-68 £3-08

TANTALUM BEAD'. CAPACITORS—Values avatlable:
01, 0-22, 0-47, 1-0, 22, 47, 6-8uF at 15V/26V or $3V;
10-0uF ut 16V/20V or 25V; 22-0uF at 6Y/10V or 16V;
'38-0u:F at 8V or 10V; 47-0uF at 3V or 6V; 100-0uF at 8V,
ALf at 10p éach. 10 for 85p, KO for £4.

TRANSISTORS: | BC183/183L 1lp |.BFY50 20p
BC167/8/9 Bp | BC184/184L 12p
BCl14 igp | BC212/212L 14p | BFY&y £0p

BCMI/8/0  10p | BCS47/5584 12p | AWIT8 .  $0p
BOLISS/7/8  12p | BFio4 . igplocry . 1%p
BCUs2/1a2L 11p | BFia7 18p { 2N3055 B0

POPULAR DIODES-INS14 8p, 8 tor 46p, 18 for 90p;
INO16 8p, 6 tor 45p, 14 for 80p; 1S44 Bp, 11 for 50p,
24 for 31-00, I1N4148 5p, 6 for 87p, 12 {or 48p; 1N4001
&ip; 002 6p; 003 &gﬁ; 004 7p: 005 7ip: 006 8p; 007 Sip.
DIODES—400mW, Tol. +5% &t
B A. Values available: 3V, 3-3V, $-6V, 47V, 5-1V, 5-6V,
§-2V, 6-8V, 7-8V, 8 2V, 9-1V, 10V, 11V, 12V, 13V, 13-5V,
15V, 18V, 18V, 20V, 22V, 24V, 27V, 30V, 33V. All at
7p each, 5 for 33p, 10 for 85p. SPECIAL OFFER: 100
Zeners {may be mixed) for £6-00,
RESISTORS—High atability, low noise carbon film 5%,
W at 40°C, IW st 70°C. E12 series only— from 220 to
2-2M Q. ALL at 1p each, 8p for 10 of any one value, 70p
for 100 of any one value. SPECIAL PACK: 10 of each

.value 2202 to 2-2M (2 (730 resistors) £5.

SILICON PLASTIC RECTIFIERS-—1-5 amp, brand new

P
- wireended DO27: 100 P.LV. 7p (4 for £3p); 400 P.1.V. 8p

{4 for 80p). .
?H‘.)!‘l')%% RECTIFIERS -2} amp: 200V 40p; 350V 4bp;

0f D,
SUBMINIATURE VERTICAL PRESETS—01W only:
ALL at Bp ench; 50Q, 1000, 220£. ¢70Q, 68002,
1xQ, 22k Q, 47k Q, 6-8k O, 10k Q. 15k .22k Q, 47k Q,
100k €2, 250k, 680kQ), 1MQ, 2-5MQ, 5M Q.
PLEASE ADD 15p POST AND PACKING ON ALL
ORDERS BELOW £5. ALL EXPORT ORDERS ADD
COST OF BRA/ATRMAIL,
PLEASE ADD 25% V.A.T- TO ORDERS.
Send S.A.E. for lista of gdditional ex.stock itema.
Wholesale price lista avallabls to bona fide companles.
MARCO TRADING (Dept. W!2),
The ©1d School. Kdstaston, Nr. Wem, Shropshire.
©. ° ‘Tol: Whixall 464/ D 872)

)
{Proprs. Minlcost Trading Ltd.)

COMPONENTS GALORE, pack of 500
assorted BRadio, TV and Electronic
components, a real bargain at a real-
istic price. Send only £1-50 c.w.o. 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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ENTHUSIASTS OF RADIO 1920 to
1945! For, components, valves, service
sheets & complete receivers, contact
us. Monthly newsheet available upon
receipt of S.A.E. Tudor Rees, 64,
Broad St., Staple Hill, Bristol, BSI16
5NL. 0272 565472. i

VALVES, RADIO-TV-TRANSMITTING-
INDUSTRIAL 1930 to 1975. 2200 types
stocked. Many ohsolete. SAE for quo-
fation. List ‘Z(¥p Postal Export Service.
We purchase new and boxed valves.
Cox Radio (Sussex) Ltd., The Parade,
East Wittering, Sussex. West Witter-
ing 2023.

HIGH STABILITY |

4z 1e 105mm:
QUARTZ 7| custom pesianep o

PRODUCED 1N A FULL
RANGE OF INDUSTRIAL

CRYSTALS | | i mosie seecs |

WRITE OR TELEPRE

TRISDENE LTD.

46 CHANR RQAD, WTILLINGE, 'Illl., ANES, WKS 762
ENGLAND. Tel: Bilinge [0744] 894295

SCOOP! CAPACITORS/RECTIFIERS.
10mfd/12V 80mfd/150V 10/20p. 100/£1.
10mfd/70V  22mfd/50V 10/25p.
+25.  100mfd/16V  1000mfd/6
10/30p. 50/75p. 1N4002 10/30p. 1N4004
10/40p. 1N4007 10/50p. Bridges 1A/200V
2/50p. 2A/200V 2/65p. P&P 20p. Audio-
Opties, 19, Middleway, Chinnor, Oxon.

NEW AND TESTED DEVICES

¥ dreds of Items itabl
10 BC183L Type~-T09275p 3 Jack Schkis 3-5mm  45p
10 BC213L Type T09275p ZN414 IC Radio ea. £1-36
10 BC108 Type-T018 75p Zeners, 2-33V'sea. 9p
10 BC262 Type-T018 75p TTL, 7400/1/2/3/4 17p
15 IN914 Diodes 5D IN40Ot 50V 1A ea. 6p
7-2N2926 Mixed Gain 75p IN4002 100VIA ea. Tp
5 BC107 New marked 75p IN4006 800VIA ea. 13p
6 Led"s TiL 209 75p 1N4148 Signal Diode 6p
No extras, satisfaction guaranteed, sae for lists.
Al i ) O deduct 8% VAT.

RELTRAN LTD. (Dept PW)
PO Box 18, Camberley, Surrey.

MULTIBAND RADIOS. Grundig Satel-
lit, 13 band, £158. BF8 Unit, £15. Koyo
marine, aircraft, B, FM, SWI1/2,
MW, LW, £55. Multi § (MW, FM, SW,
aircraft, PSB), £17. Sharp (MW/air-
craft), £13.. Langtons, High Street,
Rocester, Staffs. Sae lists.

BRAND NEW, Inclusive Prices, SAE
for lists. 562 PLL £2-90, 5001 12 digit
calc. £4-10, 5314 6 digit clock- £6:15,
MAN7 7 seg. LED £1-00, Mail order,
MELLOW ELECTRONICS, 5 Sheepcot
Drive, Watford, Herts.
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Service Sheets

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 1139 OXFORD ST., LONDON W1R 1PA
MAIL ORDER ONLY
SERVICE SHEETS SERVICE

For Black and White TV, Radios, Record Players and Tape Recorders 56p
Please send largs Stamped Addressed Envelope.

COLOUR MANUALS
We can supply manuals for most makes of Colour Television Receivers
B.R.C. PYE EKCO PHILIPS !TT/KB SONY G.E.C. HITACH! BAIRD ULTRA INVICTA etc.
Please send a Stamped Addressed Envelope for a prompt reply.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 58p EACH
*“ PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "'
Otherwise cannot be attended to

{Uncrossed P.0Q.s please, original
returned If service sheets not available.)

PLEASE NOTE
We operate a “‘by return of post’’ service. Any
claims for non-delivery should bs made within
T-days of posting your order.

C. CARANNA

71 BEAUFORT PARK

LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number aiternative.

Free TV fault tracing chart or TV list on
requesti with order.

Mail order or phone 01-458 4882
NO OVERSEAS MAIL PLEASE

For Sale

MICROPHONES: AKG D202EI, £45-00;
AKG DI180C or E, £20-00; AKG D224,
£60-00; Sennheiser MD21IN, £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.
COPPER CLAD LAMINATE
OR

F
PRINTED CIRCUITS

Single sided 1/18” paper base—1-5p/sq. Inch.
Single sided 1/16” glass-epoxy—2:0p/sq. inch.
Any rectanguiar sizes cut to your regulrements.
Please send cash with order. ,
Price includes postage and packing.
From: SIMTECH ENGINEERING LTD

Dedham Road, Ardleigh, Colchester,

Essex, C07T TQA

Telephone 0206 230133

LAMINATE OFF-CUTS FOR PRINTED
CIRCUITS. Copper clad 1/16in single/
double sided EPOXY GLASS IN_ AS-
SORTED SIZES (average 5in x 10in)
£1-00 per 1b (approx 200 sq.in) Mini-
mum order £1-00. Cash with order
please to:— Midland Circuits Limited,
76 Cato Street North, Birmingham BTY
5AN.

DISCOLIGHTS. Best! Cheapest! Re-
liable! Bumper catalogue: Aarvak
Electronics, 12a(P) Bruce Greve, NiT
6RA. 01-808 8923.
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SERVICE SHEETS for Radio, TV,
Tape Recorders, Stereo, etc., with free
fault-finding guide, 50p and SAE,
Hamilton Radio, 47 Bohemia Road, St
Leonards, Sussex.

BELL’S TELEVISION SERVICES for
service sheets, manuals & books on
radio/TV etc. Service sheets 50p %us
SAE. Service sheet catalogue D.
Back jssues of magazines from April
74 onwards cover price plus 12p post.
Free booklists on request. SAE with
enquiries please to B.T.S., 190 Kings
Road, Harrogate, Yorkshire. Tele-
phone Harrogate (code 0423) 55885,

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with orders, enquiries. Telray, 154
Brook Street, Preston PR1 7THP.

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 8JZ. ’

TELEVISION

TRAINING

16 MONTHS" fuil-time practical
and theoretical training course
in Radio and TV Servicing
(Mono and Colotr) for beginners
with GCE (or equivalent) in Maths,
and English.

13 WEEKS' full-time Colour TV
Servicing course. Includes 100
hours practical training. Mono
revision if necessary. Good
electronics background essential.

NEXT SESSION commences on
January 5th.

Prospectus from: London
Electronics Coifege, Depart-
ment B12, 20 Penywern Road,
London SW5 9SU. Tel. 01-373

8721.

Books and Publications

‘UNDERSTANDING SOLID-STATE ELEC.
TRONICS" is the simplest, easiest-to-follow
book vet on the subject. Includes 12-lesson self-
teaching course with “qulzzes™. 242 pages,
technical glossary with each chapter. And only
£1-20 pest pald. Send a cheque/P.O. for your
copy now to: MS21/PW1, Book Sales, Texas
instruments Ltd.,, Manton Lane, Bedford
MK41 TPA.
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UFO CHARTS: Wave Prediction 56p;
Daily Flight Pattern 50p; TV Doppler
Detection, 66p; Propulsion Theory 57p;
“Antl-GI‘aYlty' 57ps Map 52p. Numer-
ous circuits: Detection, Radiometers,
Multidigit Testers, Clocks, SAE Lists
4 10p. R & E, Highlands, Needham
Market, Suffolk.

Technical Books -
RadioiElectronics

World's Radio & TV Stations {internationat Edit}. £0—70

Audio Amplifiers .. ... ... ... oo £0-76
BoVs Book of Crystaf Sets ., . ..... ..,....... £0—38
Teievision Timebase Circuits. .. ........ e £1-20

Radio TV and industrial Tube & Valve Equiv . .. £0~70
How to get the best out of veur Tape Recorder .. £1-70

Practical Electronic Science Projects, . .. ...... £0~85
Jack Darr's Service Clinic. .., ....... P £1—60
Transistor Circuits for Modern Test Equidment. ., £0~70
Modern Tape Recording Handbook .. ........ . £0—85
1st Book of Transistor Equiv. and Substitutes , . . £0—50
Hi Fi, PA & Disco Amplifier Design Hrhdbk. .. ... £0—-87
Radio Servicing Problems . ... ... ... ..vuvuun, £0-756
Electranic Circuits for the Amat Photographer .. £0-70
52 Projects using IC 74t or Equivs. ... ... ...... £0-85
TV 'Fault Finding . .......... i aiaaaeaea £1-15
Transis Circuits for Rad. Control’d Models ... .. . £0-50
Practicaf Stereo & Quadrophony Handbook . .. .. £0-85
Radio Amateur Operator’s Handbook .. ........ £0—-86
Coil Design & Construction Manual ... ,..0..., £0--60
Radio TV & Electronics Data Book , .. ........ £0-70
79 Electronic Novelty Circuits ... ...vnuseeen . £0--85
The Complete Car Radio Manual . ............ £0-85
Radio Technicians Bench Mapual . ,,,......... £3-40
Servicing Transistor Radio Receivers. . ... ... ... £0-9%
tst Book of Hi Fi Loudspeaker Enclosures. . . ... £0-70

2nd Book of Hi Fi Loudpeaker Enclosures. ... .. £0-70
Manua! of Electronic Circuits for the Horme 5

Modern Crystat $et Circuits for Beginners.
Electronic Nowelties for the Motorist. . ...
2nd Book of Transistor Equiv.& Substitutes
Handbook of Electronic Musical Novelties, ..

Transistorised Novelties far Hi Fi Enthusiast. . . . . £0-45
Fault'Location Exercises in Rad.& TV Vol.1... .. £1-00
Fault Location Exercises in Rad.& TV vot.2.... £1-80
Colour TV Picture Faults. . v ..o veeierne.n.. £2-80
Practical Transistor Novelty Circuits ..., ....... £0-50
Bovs Book of Practical Radio & Electronics. .. .. £0-70

Radio Receiver Construction using |Cs & Transis. £0-—-70
1Cs & Transistor Gadgets Construction Handb’k , . £0—70

Integrated Circuits Equiv. & Substitutes Hbk. . . . . £0—86

Audio Technicians Bench Manual . ............ £3--40

tmproving your Hi-Fi ... ... ... .......... £3—40

Guide to Printed Circuits . .................. £2-90

Diode Characteristics Equiv & Substitutes , . , . ., £1-10

WORLD RADIO TV HANDBOOK 1975 ..., ... £3-80
All prices include Postage & Packing

RADIOBOOK SERVICE

A0 Elwal Fwry. Beckenharm B3 217

Situations Vacant

' Egn i3, WAL

can be yours

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 £99 p.w.

After training, our executive ap-
pointments burcau—one of the
world’'s leaders of its kind—-intro-
duces you FREE to world-wide
opportunities. Wtrite or ‘phone
TODAY, without obligation.

London Computer Operators
Training Centre

Y38. Oxford Hse.,
9-15 Oxford St. W1. Tel: 01-734 2874

Ladders

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.
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Aerials
GENUINE FULL SIZE . ..
I8 element TV aerial _#%. c3n

= Guaranteed
as used hy-.lead'“g Perfect Pictures
v companies Save £E£s. We supply

this genuine U.H.F. aeria!
for only £2-85 can be fitted
outside or inside, Quality made
e technically advanced design. Precis-
 jongrid reflactor eliminates ghosting,
Complete with tlamp, instructions, advice.
Money Back Refund. Wall/Caravan Bracket
265p. Best Cable 12P per yard. Plug 10P&
FREE with ordar maps & channel reference of
Radio & T¥ Transmitters. Send direct to
Dept. PW12 218 Mansfield Rd, Nottingham

FOR OHLY

Wanted

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return.  WALTON’S, ~ 55 Worcester
Street, Wolverhampton.

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V. and Radio types.

KENSINGTON SUPPLIES (C).
367 Kensington Street, Bradford 8,
Yorkshire. .

RADIO & TELEVISION SERVICING
books wanted from 1963-64 edition
" onwards. £2-00 paid per ocopy by
return of post. Bell’s Television Ser-
vices, . 190 Kings Road, Harrogate,
N. Yorks. Tel: Harrogate 55885.

Miscellaneous

PRINTED piRCUIT BOARDS, ali
e\x,'xces inclusive of P&P etc. No extras.
¢ offer: “P.W.” Easybuild Organ (2

PCB’s) £5-70. Tele-tennis (6 PCB’s)

£3:66—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
plus 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 Mk2
£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. We also
sell direct Art/%;'aphic aids_and sup-
lies. Cat: 45p. Production Estimates;
y return or Phone: W.XJF. FElec-
tronics, Welbeck St.,, Whitwell, Work-
sop, Notts, S0 4TW. Tei: Whitwell
(Derbys) 695, STD 090974. Callers seen
by appeintment only at Station Rd.

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
dgzen. W.K.F. Electronics. Address
above.

TEXAN AMPLIFIER 20 + 20 Watt
Complete Kit.£32_'00 (Tax extra)

Pack t. Res. 80p. Pack 2/3. Capacitors £3-65.
Pack 5. Switches £1-50. Pack 6. Pots. Pack 7.
Semt Cond. £8-25. Pack 9 P.C.B. £3-00. Pack 10,
Chassis £3-00 Case £3-50.

Toroldal Transf, £6-68 P.P. 4+ Tax extra £2.
(Toroidal Transi. for 28W £6-10 + tax & post £2)

TELERADIO ELECTRORICS
325 Fore St., Edmonton, London N9

JAYBEE FoRrR
KITS

AMTRON, JOSTYKIT, ETC.
Send S.A.E. for full information

JAYBEE ELECTRONICS, Sarum Farm Est,
SARUM ROAD, WINCHESTER, HANTS
Telephone 0962-61806

GLASS FIBRE P.C.B.s.
master and 30p per board plus 7p
per square in tinned or plus 9p
per square inch drilled and tinned.
Discount for quantity. PROTO
DESIGN, 4, Highcliffe Way, Wickford,
Essex. 5511 8LA. -

Send 1:1

FELSTEAD ELECTRONICS (PW94)

Longley Lane, Gatley, Cheadle, Ches. SK3 4EE
Our new complete llst with jllus, stylus chart
and best values in cartridges, cassettes, tape,
audio leads, microphones, meters and multl-
testers, phones, piugs, sockets and many useful
accessories for radio, recording and hi-fl. Yours
FREE for S.A.E. Usual trustworthy service.

Most items available to callers in Manchester.
at Trionix, 177 School Lane, Kingsway Cnr. 19

GRIMSBY ELECTRONICS Lambert
Road, Humberside, for ocomponents,
relays, surplus equipment. List 9p.
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GIEGER COUNTER TUBES CV2247,
ex-equipment (unused) complete with
socket £1-50p, 50 wuA 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 £2:00p), 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 1mA 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.

ALUMINIUM PROJECT BOXES
lids and screws inciuded

Box No. Length ¥ Width ” Height” Price
7 5% 2; ‘li 4ip
8 4. 4 4 43p
] 4 2% 14 48p

10 sf 4 14 p

11 4 2% 2 46p

12 3 2 1 Isp

13 & 4 2 88p

A

16 10 %

7 3 £1-14
Prices Include VAT (at 8%) but 18p should be added
to the total order value for postage and packing.
8 WATT 12 VOLT FLUQRESCENT I.IGH‘I? KiT
Complete Kit including ajl components, heatsink,
channel. fube, etc.
ONLY £3-48 inc. VAT p & p
Ready Bulit £4-10 inc. VAT, p & p
Diftuser 59p extra Inc. VAT, p & p -
Send Cheque or P.O's with your order direct éo o
ELECTRONICS DESIGN ASSOCIATE!
(Dept. PW12), 82 Bath Street, Walsall WS1 3DE
Phone: Walsall 33652

ORGAN CONSTRUCTORS. Teach your-
self chords with the Instachord. Stili-
only £1:-60 complete. Send s.ae, for
illustrated details. Hawkins Associates,
P.0. Box 8, Newbury, Berks RG13 4QJ.

o8 TREASURE TRACER
MH III Hl!h!.riur.siur

"‘-.Varicap tuning
| Britain's best selling matal
tocator
® Welghs only 220z, Fitted with
Faraday shield.
@ Speaker and earphone cperation
@® Knocks down fo only 17in.
@ Prabullt search coll assem!.:ln
@ Thoroughly professional finis|
@ As seen on BBC1 and BBC2 TV
@ You only need soldering iron,
screwdriver, pliers and snips
Five transistor circuit
Send stamped, addressed
envelope for leafiet

BMINIKITS FLECTROMICS
&3 CLEVELAND ROAD, \
LOWHDON,. E13 TAN (Mail order anlyl

LOW-COST IC MOUNTING for any size
DIL package. 100 pin sockets, 50p.
7 and 8 hole plastic supports, 5p/pair.
Quantity rates. SAE ~ details and
sample, Trial _pack, 50p. (P&P 10p/
order.) PKG_Electronics, Qak Lodge,
Tansley, Derbyshire DE4 SFE,

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires. |

Enamelled » Silk ~ Cotton - Tinned Coverings.’
"Nomi b or i
* Trade and Exporl enquiries welcome.
: 8.AE, Brings List.

P.0. BOX 30, LONDON, E4 8BW

Synthesiser
Sounds
Supreme

extra.)

Famous kits, e.g. waa-waa complete
kit £4-50; Fuzz kit £8-50 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. Lid., 254
Ringwood Road, Ferndown, Dorset.

by Dewtron 5% VAt
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RADIO. Learn from the beginning. 16
vintage circuit diagrams; receivers and
transmitters with notes, £1-50, Allister,
58 Wavell Road, Maidenhead, Berks,
SL6 5AD.

GRUNDIG SATELLIT 2000
13 BAND COMMUNICATIONS RECEIVER

List Price £209 SAVE £50
Our Special Ane.
Price £1 59- 90 ‘.4,‘,‘,"
Large Stocks of Grundig equipment at
Discount Prices.

Send S.A.E. for Catalogue
GORSE PHOTOGRAPHIC LTD.
42-4¢, Church St., Blackbum, Lancs.

Tel: Blackburn 51682

77, THEMALL, BURNLEY, Lancs.
Tel: Burnley 35229
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‘F_'MINI ACCUMULATORS
2 volt MULTI - USE
: Sealed Lead Acid Re-
chargeable Cells.
Size L450—14" x 117
x 44”7, 3 for £2'15
inc. P.& P.
8ize GA2—1-7 x 1-3”
x -57. 3 for E265
inc. P. & P,
Suits Fi-Cord
GARFIELDS, 295 Rye Lane, London,
S.E.15

STAMFORD ELECTRONICS Co Ltd

121 Stamford Street, Old Trafford,

M16 SLT
Full range of electronic components. Send us
your listforpricing, Some items e.9. 40673 mosfets
40p ea. MK50250n Clock chip £5-50. Fibre glass
board d. sided ¥p per sq In any size, all inc, VAT
and postage. We are open to 8 p.m. most nights.

ETCH YOUR OWN CIRCUIT BOARD.
Printed circuit board, 10inX5in, com-
plete with etching compound and in-
structions, 85p. P&P 15p. Ferric
Chloride etching compound in 11b
packs complete with instructions, 40p.
P&P 25p. Lancashire Mail Order, 6
William Street, Stubbins, Ramsbot-
tom, Bury, Lancs.

PHOTOTECH (EUROPE)

NEW OPTOELECTRONIC DETECTORS
Type 1: Photodiode, 2 pin Configuration: Photo-

sensitive area 0-85 x 102 square inches.
Type 2: Photoswitch, 4 pin configuration, 20v—30v

supply. Switching threshold set by external R-C.
Type 3: Photoswilch with automatic thresheld

adjustment, 6 pin configuration 20v-30v supply.
I.Edn :dGn!Iium Arsenide Phosphide red emitting

jode.

Data and operating notes sent with each order.
Prices: (including VAT, packaging and
carriage)—

Type 1: 75p each

Type 2: £1-00 each

Type 3: £1-50 each

LED: 17p each, or free with each optoelectronic

detector ordered,

Piease send CWO or SAE for data only lo:

PHOTOTECH (EUROPE)

23a Upper Elmers End Rd, Beckenham, Kent

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of people
and industrial users are choosing the
cases they require from our vast
range, competitive prices start at a
low 75p. 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 Tin, £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 ILane, Halton, Lan-
caster LA2 6LT.

—

HARDWARE, Comﬁrehensive 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 engraving in
metals and plastics, contour milling.
Send 2 x 4l,p stamps for catalogue.
Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,
CV37 9NF.

OVAL DIGITAL CLOCK CASES

Attractive stoneware pottery cases; ‘oatmeal’
glazed; suitable for most digital clock circuits
that use 4 or 6 digit L.E.D. displays.

ONLY £3:60 inclusive

Send S.A.E. for full details of above and many
others, to:

J. BARRIE-SMITH

56 Conifer Rd., Coxford, Southampton, Hants.

BUILD YOUR OWN

You are invited to send S.A.E. for lists of our
very extensive range of high quality emplifier,
pre-amps, F.M. tuners, Instruments. RadiocConiro|
lgnition units and many other kits. Please state
requitements.

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N2

12 VOLT 217 12 Watt Fluorescent Lighting
- {by Thorr/AED with diffuser & on/off switch. Ideal
caravan, boa., emergency lighting,etc. Guaranteed.

SALOP ELECTRONICS 23 wyle Cop,
Shrewsbury, Shropshire Tel. 53208

GADGETS GALORE!!

% READY BUILT + TESTED %
Slgnal Injector £2-25 Signal Tracer  £3-25
Logic Probe  £4-45 Noise Generator £6-95
Metronome £3-95 Continuity Tester £3-95

Now available from our new shop!i

Prices include U.K. Postage and Batteries
Please call or write (SAE iist) to:
G.K. SERYICES, (G2)

3% High St., St. Mary Cray, Orpington

BRS 3NJ

THE SPACE-AGE GADGET FOR
THE ELECTRONICS ENGINEER

LITEPROBE—Bends Light Round Corners

P
; :%i?

%

Throw light on those dark, inaccessible places.
Find that dropped part, see that connection
clearly. Liteprobe is fast, accurate—and flexible!
Small hand torch with extension lead of glass
fibres protected by plastic siceve. High concen-
tration of light at fip. No external bulb. Retiuires
two HP7 batteries.

£1-99, post free, from

‘LITEPROSBE’ MAIL ORDER (Dept PW 1)
304 Edgware Road, London W2

Money refunded in seven days if not completely
satisfied.

UHF TO VHF CONVERTER

As most high level transmissions are now moving
to UHF this unit enables their reception without the
necessity of an expensive receiver.

The unit will receive frequencies in the range
420-470 MHZ or to customers requirements and allows
any VHF radio to receive UHF transmissions.

To operate: Connect crocodile clip to any VHF radio
aerial, in the down position, switch converter on,
tune VHF radio to 100-108 MHZ on dial and receive
UHF communications band.

Power supply is from an internal @ volt battery.

Unit dimensions: App. 6” x 3” x 1”; aerial 6",

An interesting feature is that the converter can be
used to feed several VHF radios enabling a number
of UHF channels to be regeived simultaneously.

CONVERTER, ready to use — £25-50

Crystal controlled converters available on any
frequency. 5 mc/s bandwidth operates same as above.
Ready to use £40.

MAIL ORDER. C.0.D. {Reg., P. & P., 45p) .
The illustration features a converter in use, with
crocadile lead connected.

MULHALL ELECTRONICS

ARDGLASS, Co. Down, U.K. Tel. 039 684 461
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ELEGTRO SPARES

ARE STILL SUPPLYING BOTH THE

P.E. VARICAP STEREOQ
PUSH BUTTON F.M. TUNER KIT
Easy to construct, highest quality reproduction.
£33'50 INC. VAT & POSTAGE. SAE for FREE
BROCHURE,

AND
P.E. ‘GEMINI* STEREO AMP.
all components available. Send 55p+9p. p. & p-
for full constructional Booklet containing per-
formance detalis, specification assembly instruc-
tion and fault finding guide ETC. ETC.

CAR OWNERS! DON'T FORGET
THE '"MANTA' ELECTRONIC
IGNITION SYSTEM
‘or reduced petrol consumption and smoother -

running, Kit £15-50 inci VAT. P & P. Assembled
£17-15.

ELECTROSPARES DEPT. PWI.
288, ECCLESHALL ROAD, SHEFFIELD
’ S113PE.

BLUEPCBIN

mp g (ETCH ~ RESIST)
USE WITH ANY
PEN!

(30 cc)
In UK VAT & Post FREE
CWO Please to-
JFH SUPPLIES,30 BAKER ST, LONDON W1M

| See close-up work with
less eye strain & faiigue.
Lightweight adjustable
headband. Powerful op-
tically ground lenses
from Continental glass.
1 works. Can be worn

over normal glasses. An

essential aid in indusiry,

Home, Workshop, Col-

£8.50

lecting, Modeliing, Jewellery, Watchmakers. Any
fine work, 24x mag. £8-50 | 40p p. & p. 3x mag.
£8-50 + 40D p. & p. Also DE LUXE 2 and 2x models
with superior quality lenses PLUS hinged lems
mount £1-50 extra. Twin~Beam .spec. Lamp. Two
powerful gpotlamps jlluminate working area. Batt.

oberafed. £2-76 + 25p. Access aecepted.

JOHN DUDLEY & (O. LTD., Depi. WPS5,

801 @ricklewood Eane, Finchley Road, London,

NW2. Tel. 01-458 5917. (Callers welcome)
ro—

TRANSMIT!

% Unigue TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting., Send
£7-95 for yours now!

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’s & parties. 'Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £3:50 now!

(all prices include V.A.T., 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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FANTASTIC NEW
MICROTEST 8

MEASURES
ONLY

Amazing Yalue at £11-95
8 fields of measurement
and 40 ranges

PRINTED CIRCUIT BOARD iS
REMOVABLE WITHOUT SOLDERING

Voits D.C, § un?n: 100mV - 2V, - 10V, - 50V, -
200V.~1000V. (20kQ/V) 12% nprecislon on
DC and AC :

Volta A.C.5ranges: 1-5V. - 10V, - 50V. - 250V. ~
1000V. (4kQ/V)

Amp. D.C. § ranges: 50:A ~ 500uA - 5mA -
50mA - 500mA - SA

Amp. A.C. 5 ranges: 250;:A - 2-5mA - 25mA ~
250mA - 2-5A

Ohma 4 ranges: LowDR -0 x1-0 x10-£ x100
from1/10 dI Q until 5 Mega £}

V%u(pu( 5 ranges: 1-5V. - 10V. - 50V, - 250V, -

00

V.
Decibels 5 ranges: + 6dB, +22dB, +36dB,
+50d8, +62dB
Capacity 4 ranges: 25uF ~ 250uF - 2500uF -

25,000, F

SUPERTESTER 680R ICE
20,000 Ohm per Volt/sensi-
tivity ‘0 Fully scroenzd

externa

flelds ® Scale width and
small case dimensions (128
x 85 x 32mm) @ Accurecy
and stabitity 1% In D.C,,
4 2% In A.C) of Indicated

reading ® Simplicity and
ense of use and readibllity ® Full ranges of
accessories ® 1000 times overload @ Printed
c{rﬁrll board Isnl;amovubleh without de-soldering
® More ranges than any other
meter. Ask for free catalogue £18 'so
Accessorles (extra) avallable to convert Microtest
80 & Supertester 680R Into following: LIGHT-
METER GAUSS METER, ELECTRONIC
VOLTMETER, AMPERCLAMP. TRANSISTOR
TESTER, TEMPERATURE PROBE. PHASE
SEQUENCE INDICATOR, Q x 100K Multipller,
SIGNAL INJECTOR—Send for detalls.

MORE RANGES FOR

LESS MONEY!
AC/DC Muitimeter type U4324
A-DC 0-08-3A - 6 Ranges.
A-AC 0-3-3A - 5 Ranges.

V-DC 0-8-1200 V - 8 Ranges.
V-AC 3-900 V - 8 Ranges.

Fruq.: Inthe range of 45 to 20kHz.
Resistance: 500 Ohm to 5 MOhm-
8 Ranges. Declbel: —10 to + 12dB.
Accuracy: 4 2:5% DC. + 4% AC
Dimenslons: 167 x 98 x 63 mm.

only £9°25

ALPHANUMERIC NIXIE TUBES BTITY
The Alpha-

tube has the
abllity to display
all the letters of ||
the alphabet. °
numerats 0 thru
9 eand speclal
characters in »
:_Inula tube. ... N
rom the stand- oS
polnt of both Sir e
readabl!ity and . ‘
electrical  characieristics, the Alphanumenc
NIXIE tubs provides many unique benefits
including + 170v-21mA % "All d.c. operation
% Uniform, continuous Hne characters of equal
helght % Memory with simple solld state drive
clrcuits % Readabllity In high amblentlight . ..
200 footlamberts brightness % Long life with no
loss of brightness - Character height 251n.

Price only 99P each plus 16p P/P.
Bases for above 80p each.

SPEAKERS
Baker Group 25 3, 8 or 15 ohm £8-64
Baker Group 35 3, 8 or 15 ohm £10-25
Baker Group 50/12 8 or 15 ohm £14-00
Baker Deluxe 12” d/cone £13-75
Baker Major ,, - £11-87
Baker Regent £10-00
Baker Superb £18-12
Baker Audltorlum 12 £18:25
Celestlon MH{000 horn, 8 or 15 ohm £13-50
Celestlon PS8 for Unifex £3-75
Celestion G12M 8 or 15 0hm £12-95
Celestlon G12H 8 or 15 ohm £15-95
Celeation G15C & or 15 ohm £26-95
Celestion G18C 8 or 15 ohim - €£34-50
EMI 13 x8” 150 d/c 8 ohm £2-94
EMI 13 x 8” type 350 8 or 15 ohm £9'56
EM! 13 x 8" 25 watt base £9-00
EMI 61" 93850 4 or B ohm £4-37
EMI 8 x 5 d/cone, roll Surr 10 watt £3-44
EMI 23" tweeter 97402AT 9
Eagle DT33 30 watt tweeter £68-31
Eagle HT15 horn tweeter £4-40
Eagle CT5 cone tweeter £2-06
Eagle CT10 tweeter 8 or 16 ohm £3-00
Eagle MHT10 horn tweeter £4-44 -
Eagle crossover CN23, CN23, CN21§ £1-75
Eagle FR4 £6-12
Eagle FRE5 £9-62
Eagie FR8 £12-31
Elac 9 x 5, 59RM109 15 ohm,

59RM114 8 ohm £3-44
Elac 63 6RM171 d/c roll surr. £4-0%
Elac Si»” 6RM220 dfcone £3-12
Elac 4” tweeter TW4 £1-715
Efac 8” BCS175 3 ohm £2-87
Fane Pop 15 watt 12” £5-25
Fane Pop 25/2 25 watt 127 £7-
Fane Pop 50 watt 12” £12-00
Fane Pop 55 60 watt 127 £13-95
Fane Pop 60 watt 15” £14-75
Fane Pop 100 watt 18” £25-95
Fane Creacendo 12A 100 watt 12” £34-50
Fane Crescendo 128 bass £36-50
Fane Crescendo 100 watt 15” EAT-50
Fane Crescendo 150 watt 187 £62-95
Fane 801T 8” d/c rolf surr, £8-50
Fane 807T 8” d/c roll surr. £5-75
Fane 808T 8” d/c £3-95
Fane 10 harn £14-95
Fana 920 horn £33-95
Goodmans 8P 8” or 15 ohm £5-50
Goodmans 10P 8 or 15 ohm £5-80
Goodmans 12P 8 or 15 ohm £13-95
Goodmans 12P-D 8 or 15 ohm £16-95

Prices correct at 25.9.75.

WILMSLOW
~ AUDIO

THE Firm for speakers !

Goodmans 12P-G B or 15 ohm £15-95
Goodmana Audiomax 12AX 100 watt £36-50
Goodmans Audlomax 15AX £40°25
Goodmans 15P 8 or 15 ohm £21-00

d 18P 8 or 15 ohm £36-00
Goodmans Hifax 750 £16-00
Goodmans Axent 100 tweeter £8-44
Goodmans Audlom 100 127 £13-90
Goodmans Axlem 402 127 £20-00
Goodmans Twinaxiom 8 £10-14
Goodmans Twinaxiom 10 £10-75
Kef T27 £8-06
Kef T15 £6-94
Kef B110 £8-37
Kef B200 £9-5¢
Kef B139 £16-95
Ket DN8 £2-31
Kef DNt2 £5-99
Kef DN13 . £4°50
STC4001G super tweeter £6-56
Richard Allan CGBT 8”d/c r/surr. - ETS0
21" 64 ohm, 70mm 80 ohm, 70mm 8 ohm 7
24" 75 ohm - 5§
7”7 x 4” 3 or B ohm £1-65
8” x 5”3 0or8 chm £1-75
10” x 6”7 3, 8 or 15 ohm £2-69

SPEAKER KITS

Baker Major Module -each £13-44
Goodmans Mezzo Twinkit palr £47-19
* Goodmans DIN 20 each £14-75
Helme XLK 25 palr £25-44
Helme XLK 30 palr £17-19
Helme XLK 50 palr £46-25
Keffit 1 pair £48-44
Keffit 3 : each £42-50
Richard Allan Twinklt each £10-95
Richard Allan Triple 8 each £16-50
Richard Allan Triple 12 each £23-95
Richard Allan Super Triple each £28-75
Wharfedale Linton 2 kit palr £23-12
Wharfedale Glendale 3 kIt pair £40-62
Wharfedale Dovedale 3 kit pair £63-12

PA/DISCO AMPLIFIERS
{carr. and Ins. £1)

Baker Malor 100 watt £57-25
Linear 30/40 £30-00
Linear 40/60 £35-00
LInear 80/100 £58-93
Linear 100 watt slave £44-00

Eagle PA range in $tock—ask for catalogue.

Free with speaker orders over £7—
“Hi.Fi Loudspeaker Enclosures’” book. All units guaranteed new and
perfect. Prompt despatch. Carriage and packing: speakers 50p each,
12” and up 75p each. Speaker kits 80p each (£1-60 pair) tweeters and

crossovers 30p.

Including V.A.T. 25% on Hi Fi, 8% on PRO and PA

WILMSLOW AUDIO (Dept. PW)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmsiow

Send stamp for free booklet **Choosing a Speaker”

JUST ARRIVED 11

NUMERIC INDICATOR TUBES
Ultra-long 1ife, high quality, 0-9 and 2 Indepen-
dent decimal points. Supply vollage 200V D.C.
Current 14mA, Pulse duration 100:s. Character
helght 0-51, overall slze -4,

Brand new, guaranteed. Surplus to manufacturers
requirements. Type B5853st
1-25 £1- 25+ %0p 100+ 80p
1000+ price on appllication
8%, VAT to all items + 35p P& P |

ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel: 01-837 7781

The Ultimate Radio !

GRUNDIG SATELLIT 2000

You've got your yacht, private aircraft, Rolls Corniche?—then all you need for
a full set of status symbols is this latest model Grundig Satellit, Germany's top
radio! Radio performance, appearance and sound quality are all superb. VHF/FM,

MW, LW, 10 SW bands pius band-
spread, 27 transistors and 22 diodes,
Battery/Mains (110/240v) 2 speakers,
57" telescopic aerial.

eur price £149-95 inc, carr,, ins. and
Big discounts on Grundig, ITT, Koyo,
etc. Send stamp for list,

WILMSLOW AUDIO
DEPT. (PW),

10 Swan Street,
Wilmslow, Cheshire.
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Ls 482 10p P. . VOLTAGE REGULATORS PLASTIC) [ A P | - 2N3Us5s
7400 13p | 7483 *30{A  Ext. Comp. 8 pin DIL 38p +ve( — Ve AC128  11p | MJE3055 &5p | oN3442 mg
ot o [ et sep s B Compotipmbn 3 f ipin i aspf 50" 7as dare 5 an | A 1o MESAT ub [annas He

p . . 14 pin 12 p 5 5
1403 16: 7486 *741 Int. Comp. 8/14 %n DiL  ¥5p DataSheetson 15v 7815 uo: 7915 zoo: AC187  12p |*M "'JDG 2p [*2N3706 “:
04 16p | 7489 270p |*747 Dual 741 14 pin 78p | Vol. Regs. i8¢ 7818 140p 7918 200p | ACI3R - 11p |*MPSUS6 T8p |*2N3707  1ip
405 ;:p ;::10 4p ‘;;g g‘rf{gc%“ﬁ’hﬁ’;;"%s 'g: 16p’eac 24v’ 7826 140p D24 mp ﬁggglz gp ggg 55p "E-r’t:;gnog/u 9
M7 36p | Moz 45p | 31 COSMOS 8 pin DIL 100p | OPTO-ELECTRONICS AFIl4fs 16p [*Ocki2 160 | onases 2-?';
7408 16p | 7483  40p |* Quad Op. Amp 14 DIL 20p | OCP70 38p Seven Segment Displays | AF116/7 16p [*OCA4/5 16p {*2N3903/4 18p
7409 7484  75p {*MC1458 Dual Op. Amp.8 pin DIL J0p | OCP7Y 3015F 0:3in AP139 33p :ocn 16p |*2N3005/6 13p
Ty Hp |l T | ooy TETORAme TOR e | GRPe s BCiors ‘op [*0Cm 7w |aniok  1p
43 32p | 74107 30 | LINEAR I.Cs, ORP61 C109/C 10p | TiPRoss :.3 *2N4RE zog
744  O0p | 74121  30p [*CA3028  Difl. Cascade Amp. TO5 %0p | 2N5777 _d8g  DL747 0-6in. DIL 225p |*BC147/8  7p |*TiP20A  aep | d03st asp
15 33 74122 48p :C 3046  Transistor Arnyﬂ DIL 50p | LEDS: TiL 204 Red #4p; TIL211 Green 35p ‘BC1 Sp 1*TIP30A  43p | 40362 40p
iR ol oA Spgloeeam. . |Seumivestons omaen T [mGE, 4| TewA Bo )M
23 Mp | 74151  72p |*CA0B9E FM IF System 16 pin DiL208p | 1A 50 49p | BT106  Stud igp [*BCIESC 120 § TIPZIA %0p | 40411 225p
425  30p ]| 74153 #5p [*CA3090 _FM Stereo Dec, 16 DIL  150p s2p [ C108D  Prastic BC177 1p | TIP34A 115p 5p
127 3ip | 24154 150p | \CLBO3BCCFun. Gen. 14 pin DIL  275p BCt 16p | TIP3SA 290p | 40595  #5p
M0 14p | 74155 Tep {*LM38B0  2W Audio Amp. 14 DIL 80p | aaunv Sig 44 BC179  13p | TIP36A 370p
7432  25p | 74156 76p }*lMm381 Steteo Preamp, 14 B:li 19'051 TA400V TO54 HS $op 1BCig2r3 -0 | TIP4IA  €Sp ,gg'&
W1 Bo | e M ['MCISR FM Storeo Dec. 14 P | 16A400V Plastic 180p [2 BClsy b lnipea 0 |+merioe 4
M4 &5p | 74182 “MC1314 § SQ Quad. Dec. 14 DIL 950p SA *BC212  11p 1*ZTX300 13p |MPF193 3tp
T442 74163 89p |*MC1315 4BC213  10p [*ZTX500 15p |IMPFio4 30p
7447 T5p | 74164 120p {*MFCA00CB iW Audio Amp. PCB  20p *BC2i4 1 * ‘Mppws 0p
448 0p | 74166 MFC6040 Electronic Attenuator  98p BCY70 13p | oNes7  13p 1 2NB19  25p
7450 15p | 74175  85p } NE555 Timer 8 pln DIL. 45p BCY  22p | o2N&%8 30p |*2N3820  S7p
7451  16p | 74180 100p | NE536  Dual 55514 pin DIL  100p BD123  100p | ZN706 12D |, s0p
7453 1 74181 2-88p | NES61 PLL with AM Demod. 325p BD124  65p | 2N708 18p *2N5457 30p
454  16p | 74182 82p | NES62  PLL with VCO 16 DIL  325p BD131  36p 930 9N5458  30p
HD Bh|Tu% e |Nems  BiCiemnDiC. e BOi M| DM me e N
P

7472 25p | 74191 144p | NESG6  PLL Fun. Gen.8DIL  280p TRIAcs ‘B3 S5p 306 28p gggg"“',s
13 4182 120p | NES67  PilToneDec.3DIL 208p | 100V *BD140  6op | onte1s 200 | SNI22 T3P
7474 30p | 74193 1208 § 2567 Dual 567 14 pin DIL__ 3T0p mn P BFI1s  22p | aNtTiT  20p § SNT49 350
7415 a5p | 794 1080 [*SN72733  Video Amp. 14 pin DIL 120n {Samp a0 2. 139 95p | BFi67  23p | N1393  38p L]
7476 30p | 74195 JTBASI0  AM/FM Radio Regelver 160 | 10 Amp 180 14n 1850  BRIO | 2tp | BEITS  25p | onnie  z0p | 40003 330
7480 50p | 74198 198p |*TBAS00 5W Audio Amp. QIL 80p mp 145p 13 P D P | BF257  32p | sheitnj2 20p P
7481 95p | 74190 180p [*TBASIO 7W Audio Amp. QIL 1000 | goiDeE DIODES | IN4O0T  Sp |*BFR39/40 30p | 2MZHMs  14p | ugts
T-MOS I-Cs_ 4020AEI40p xm“ﬁ" ?,‘ﬁg‘\‘.‘r‘?;:eﬁggmg;'; 3%” RECTIFIERS [*BY100 15p | IN400¢  6p |*BFR79/80 30p m 30 pTISe 210
AJDAE 190 | J020AEIED 1aZNa14  TRF Radio Receiver mS *MASV  22p [BY126 12p{ iNAGO7  ép [*BFRES Zizis, 20 | onzieo sop
wotas 130 | svsoagamn |ENES | TR Radle Receiver 08 AtV pe [BVIZT 10 [Weus & | prxas e ohoaget 8D [vohagr] 300
4002A gp m;ﬁgigp oo (1 ~8ﬁ% b} P Fxg;/s T | o | 2eTt P
WIAE 21p | 4o4AE1Sen O DL et/ QAT o | S3Viessv | BEXsE 24p | Mmmn Culp [ PUJT
johe 88 [dmmpcims | Bl + SRE fonav spfioAt eV e e e d

TAE162p AE229p ‘l.ow PROFILE DIL SOGKETS By |2A100V 350 [*0A% &g | Tunnet BFY52  16p

8A 40T AE 28p XAS 8 pin 13p, 14 pin 14p, 16 pin *2A 400V  45p :OA91 Ep | AEYH1  S0p gg’Y“B 22» VAT RATES
i | At 2 | oSl o Ay wnfoAn, YA o, |SE | s o
402¢AE116p | 4511AE250p | INS ULATORS Mica + 2 Bushes for [*4A 100V 55v *0A2 Tp| Noise Bum 258 | EXCEPT where marked *
4027AE Stp | 4528AET20p | TO3 & TO6 S 6A 100V 63p I*iNSI4__ae lez10 5o | MUE240 45D § which are at 25%
Minimum order £2. P & P 20p. MAIL ORDER ONLY TEC HNOMATIC LTD. i‘osnf;on#uhfvsv.r ROAD
Please add VAT as shown Govt., Colleges, etc, ordars welcome Tel. 01204 433

Alad

SPECIAL OFFER
20, YES 20 PLASTIC
BC108 FOR £1-20

PC ETCHING KIT MK Il
Containing 1lb Ferric Chloride, 100
$q ins copper ciad board, DALO etch
resist pen, abrasive cieaner efchin
dish, 2 miniature drill bits and ful
instructions. £3-65.

b BARGAIN PARCELS

15t ‘." N

+
PC boards wlth transistors and
diodes, also loads of odds and ends.
Amazing value at only £3-25.
COMPUTER PANELS
Large guantity always avullable 3lb
assorted £1-75; 5; 561b £186.
Pack with about 500 components inc,
at least 50 transistors £1-00. Pack
with 12 high quallty paneis, inc.
rowsr transistors, multiturn trimpots,
's, zeners, and stacks of small
signal transnstors. resistors and
capacitors. Only £2-75.

FERRIC CHLORIDE °
Anhydrous technical quality in 1lb
double sealed bags 1lb 85p; 3lbs
£1-90; 10ibs £4-80; 100lbs £36:00.

RMERS

TRANSFO! :

Al have mams pnmanas o-o-sv_
100mA 9-0-9 00mA  95p
12.0-12v SOmA B0p; 12-0-12V 100mA
£1:00; 24-0-24V 500mA £2-05; Multl-
tappbd transformer to give 3, 4, 5,
6, 8, 9, 10, 12, 15, 18, 20, 24 or 30V, or
12-0-12, or 15-0-15V. 1A version
£3 15; 2A verslon £4-45; 30-0-30V

£3: V 11A £1- 55. 12 0-12V
1A £215. 25v 1A £2:00.

VEROBQARD
About 8 pleces. £1-20,

Al prlces quoted Include VAT at SA
or a Dropnate, and UK
Postaqe SAE st, enquiries. Send
10p for Multimeter brochurs Surplus
and ~wanted

for cash.

100 sq ins assorted sizes and pitches.

BARGAIH PACKS
12 BC107 £
£1 20

£1-20
£5-20
£1-20
£1-20
£1-20
£1

-20
2 2N2645 £1-20
10 BC328 £1-20
12 BF194 £1-20
7 BF173 £1-20
5 BF181 £1-20 25 {QuF25V PC
12 BF195 £1-20 £1-20
1 SN76013 £1-20

All items full spec and marked.

8 PIN DIL 741's
10+ 26p; 25+ 239: 1004 2fp.
MERS
3+ Sip: 10+ 45p. 25+ 40p.

RESISTOR AND
CAPACITOR PACKS -

20
~20
20
-20
<20
20
<20
<20

<20
-26
14 100uF40V£1 20

400 asstd. carbon resistors £1-50
250 Hi-stabs, 1,2, 5% +1W £5-40
100 Wirewounds, 2-15W -00
200 Pcly, mica, ceramic, etc. £1-10
100 C280 Palyesters -01--47  £1-30
200 Min electroiytics, but mainly
unmarked, so only -49

15 Airspaced

trimmers up to 1
200 Miniature resistors, 4, 4 & v;-W
mostly carbon film 1¢
JUMBO PACK: 1 each of the above

and comnressuon
2500F

TRANSISTOR PACKS
Unmarked out-of-spec transistors—
NPN PNP Ge. Si Small signat and
TO3 power types About 75% usable
devices. 200 for £1-50,

Qut-of-spéc 2N3055 's—now 10 for £1
25 untested BFYS! 12N3053 type £1
40 untested BC108 £1, 100 £2.
dlqolf 24V Re-settable Counter only
S

GREENWELD cw:

$1 Shirdey Park Road
Southampton, SO1 4FX.

Tel: (8703) 722501

Also caliers welcome et 21 Deptford
Bdy SE3 01-692 2009, 38 . Lower
Addiscombe Rd croydon 01-638 2950

& packs. £10-90 value for £8-50! |

YOUR GAREER in
RADIO &
ELEGTRONIGS

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world.- We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians' Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T E.B. Servicing Certificates;  etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematlcs and Practical Translstor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only. .
Fullest details ‘will be gladly sent without any obligation.

To: British National Radio & Electronics School, Dept W.C, 125
P.O. Box 156, Jersey, C.1.
Piease send FREE BROCHURE to

. Block

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

Practical Wireless, December 1975
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WATFORD ELECTRONICS

33/35 CARDIFF ROA D, WATFORD; HERTS, ENGLAND
MAIL ORDER, CALLERS WELCOME,

ALL DEVICES BRAND NEW AND FULLY GUARANTEED.
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF
BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS DRAFT

WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS OFFIC!AL ORDERS ACCEFTED.

AND EXPORT INQUIRY WELCOME. P & P ADD 25p% TO

ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE

TRANSISTORS (less 10% far 25+ of one lype) ATl COST'AI:L';LS:,:::‘:,AUCS' T Ryl W R
1 115 22 C 1 ZTX304 22 29260 AN e_ 's only. prices are exclusive o
SC1es; I | BF177 z;: ZTX311 10p g“zszsR :: VAT VAT. Please add 8% to devices marked * To the rest add 257%,
BFt78 12p | ZTX341 19p | 2N2926Y 8p | Callers welcome to our New Shop at 33, Cardiff Road, behind Watford Foot-
8;1;3 12p { ZTX500 :2" 2#28?2 ‘lp ball Ground. Monday to Saturday. Ample Free Car Parking space availabie,
8F1 ZTX501 13p { 2 2p
BF181 ZTX502 18p | 2N3055 45p | POLYESTER CAPACITORS : Axial lead type. (Values are In uf),
BF184 ZTX504 42p | 2N3614 85p | 400V': 0-001, 0-0012, 0-0015, 00018, 0-0022, 0-0033 3p; 0-0047, 0-0068, 0-01, 0-015,
BF185 ZTX531 23p | 2N3815 85p | 0-022 4p: 0033, 0-047, 0-068 Sp; 0-1, 0-15, 0-22, 7p; 0-33, 13p; 0-47, 17p; 160V 0-1'
ZTX550 :;p §"§’$ 10 0-15 4p; 0-22 5p; 0-33 6p; 0-47 9p; 0-68 13p; 1-0 18p; 2-2 24p; 0-14F/1000V 20p.
2N896  15p | 2N3703 12p ~ -
2N6a7 13p [ 2N3704 10p | POLYESTER RADIAL LEAD P.C. TYPE (Values are In uf). | FEED THROUGH
2N698  30p | 2N3708 12p | 250V: 0-01, 0-015, 0-022, 0-033 3p; 0-047, 0-068, 01 4p; 015 6p; | CAPACITORS
zN7og 1o z“g;/gg i 022, 0-33 7p; 0-47 9p; 068 10p; 10 14p; 1-522p; 2.2 24p. 1000pF/350V  8p
2N70 p |2 p -
2N918  40p | 2N3708 8p | ELECTROLYTIC CAPACITORS. Axlal lead type (Values ate In uf)
2N930 18p { 2N3700 8p | 63V:0-47,1-0,1:5,2-2,3:3,4-7, 6-5, 10, 15, 20, 22, 47, 6p; 68, 10p; 10012p; 50V : 220 15p;
2N1131 20D | 2N3710  9p | 1000, 42p; 40V : 100 6p; 470, 22p; 30V ; 3500, 41p; 25V : 10, 68, 150, 6p; 520 11p; 470 1319,
2N1132 20p | 2N3771 140p | 840, 18p; 1000, z4g;22uo. 34p. 3000, 39p; 4700, 47p; 16V : 40, 125, 250, Gp; 1000, 15
TIP328 80p | 2N1301 20p | 2N3772160p | 18p; 10V : ¢, 100, 5p; 640, 10p ; 1000, 14p: 2200, 18p.
TiP32C 99p | 2N1302 17p | 2N3773 240p
TIP33  95p | 2N1303 20p | 2N3819 22p | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACGITORS
TIPS3B 112p [ 2N1304 24p § 2N3B20 47p | Track, 0-25W Log & 0-5W Linear values | 35V': 0-14F, 0-22, 0-33, 0-47, 0-68, 1-0,
MJE370 63p | TIP33C 2N1305 24p | 2N3823 809 | 4k oM Q2 single gang t6p | 2:24F, 33, '4-7, 6-8. 25V: 1.5, 10, 16V +
MJESH T8p | 1900 | ZN1300 24D | 2NS024 300 | 5k oM Q single gang DIP switch 32p | 104F, 22. 10V 13uF, 33, 6V: 4TuF.
MFP102 30p B 5 b | 2K Q-2MQ dual gang sterco 45p | 3V 100uF.
MpFics son | TEES 250 | 2ses 305 | s 176 [ ol P | Price o o
AF127 5 p » d d
AF139 *MPF104 300 330p [ 2N2160 62p | 2N4037 35p | SLIDER PDTENTIOMETERS MYLAR FILM CAPACITORS
AF181 P Y! MPF105 30p | TIP41A 64p | 2N2217 23p | 2N4058 15p | 0-25W log and linear values 60mm h .
AF186 48p | BCY50 18p [ 0C23 144; { TIP41B 68p | 2N2213 20p | 2N4061 13p { 5K Q-500K Q single gang 3sp | toov: 0-001, 0-002, 0-005, 0-01uF - 4p
S o scvi in| oo | ben v mn| g B | o mciiowize e | oW ocoes ctmroul 5o
8 Y7 18p 2 P ’B T4p P P 0-15, 0-2 50V: 0-47uF [
BC108 93 Sy 12p 8835 5;‘, T|g43‘ i’%" 2{‘.2232 ﬁp gng:gg gzn 50KQ Lin 150mm WS 150 250p 5,0 [} P
BC108B 12p | BD124 75p 36 52p | TIS44 17p p P | PRESET POTENTIOMETERS CERAMIC CAPACITORS
Bc:ggc 'SB B;g; :g: 8825 1?,‘2 %;ﬂgg }8: ';’#%;23 gg: §N?23° ag: 0-1W 50Q-2-5M Q Vertical only Sp | 60V d.c. Piaauette body 25mm ieads.
BC1098 12p | BD137 45p | OC44 12p | ZTX108 12p { 2N2904 20p | 3N141  85p | 0-25W 1000Q-2-2MQ Horizontal 6p | Range: 0-5pF to 10,000pF p
BC109C 12p | BD145 55p | OC45 12p | ZTX300 12p [ 2N2906 15p | 40361  48p | 0-25W 200 Q1M Q Verticai 8p  0-015uf, 0-022uf, 0-0334f, 0-047uf  3p
BC117 20p | BDY60 75p { OC70 11p | ZTX301 14p | 2N2907 18p [ 40362 dop
BC147 7p | BDYS1 8sp LOCT1 119 | ZTX302 18p ! 2N2026G10p ) 40673 580 | RESISTORS _Erie make JACKSONS VARIABLE
TTL 74% Less 5% for 15+ mixed | PIODES PANEL METERS % Carbon, Miniature, High Stability, Low Nolse gez&ggons L .
Lase 10% for 354 mixed | By1oo $8p] 60mm x 46mm x 35mm | POWER Tol. RANGE  val. 198 100+ T
?45)%”‘1"3;“143:5 Lt m;:n BYior 11p | reaulres 14 hole 0-25W 5% 220-47M E4 1p o-8p [ 100 3| oo 2008
P . . . . 2
401  13p § 7432 25p | 7478 32p | OA5 38p| FULL SCALE 08w 5% 2:214 ;II'M E:g z';p _g 80 | s00pF 95p 0-208/175 2400
7402 14p | 7433 - 36p | 7480  44p | OA9  9p| ME & o0-S0mA W 5% 2:2Q10 D 2p Dileminy 0804-259‘; dgHs
7403 15p | 7437 © 21p | 7481  99p | OA10 36p| ME 7 0-100uA 100 off price per value not mixed. SOOBF 1952 =20
HG R uw | oam sl MEs oo |
7408 38p | 7601 eap | 1483 Spjoa Bl mME 9 0-imaA JACK PLUGS | SOCKETS SERAMIC TRIMMER
OA75 8p}! ME10 0-5mA
7408 ?gp T4 1233 7,‘“’2 1201 oast  sp MEH 0-10mA Screened | Plastic| Open | Moulded | 2-7F; 4-15pF; 6-26pF;
709 1sp | 7e4d qosp | 7480 Ton | oass ) Lol TN chrome | body | metal | with | 8-30PF 17p cach
7410 13p { 7445  86p | 749 80p gﬁg? Gp ME 13  0-100mA 2-5mm 10p 8p 8p break MINIATURE
;ﬁ; g:p ;ﬁg 132: 7492 48p OAS5p a: ME 14  0-500mA 3-5mm 14p 10p 8p contacts § >-10PF: 3-30pF; 10'“;;
7413 35p | 7448 70p .7,:3‘5’ ggp 0A200 6p| ME15 0-1amp . Standard Mono 13p 13p | 13p 170 COMPRESSION
7414 60p ;25? 15p | 2400 12: ?NAQ%gz 2;: ME16 0-50V DC Standard Stereo 32p 18p 15p 22p TRIN;MERS =
7416 35p 5 150 P -300V A -40p 1
77 e |7 agp | 74121 300 f Naoozge | MR DIOVAC | rRiacs DIN | s | Seckers | s teonF 27p
1420 f5p | 7454 8p | 74122 Sp | iN40O3 5p MERS, Vo™ Mt 34 400V 100p| 2Pin L p L 100-500pF 32p
7422 24p | 7460 15p 23 230 | 1N4004/5 Ep oA 400V 1200f 3 4 5 (180° & 240%) DAU TRIMMERS
7423 2Ip | 7470  30p | 741 P | 1N4006/7 6p | prjce £2-75, p & p 10p Pl6pin Audlo type 12p 8p minlature 5-25pF  20p
Jie oo ¥e | 155 | 15a1s8 o5 | — Y et corarat o 10 8 EARPHONES
7428 38p | 77a _ app | 74191 145n ! 15051 p | DALO PEN 78p each | 10A 500V 165p o g d With Cord and Jack
x P 5p (sgl.) ug Magnetic
LINEARIC'S BRIDGE S_&R* tors) | TERMINAL | ossorted colours 7P 70 (dbl) | 25 mm plug 15p
708C 14 pin 29p } LM301 38p | SN76033  150p) RECTIFIERS | (Thyristors) | TERMINAL | ycia) screencd 12p | 10p (trpi) | 3-5 mm plug 15p
710 6p [ LM304H  170p | SN76115  200p](plastic case}{1A 50v  38p Crystal
74 C 22p | LM305 170p TAD1gg 13&;9 ;ﬁfg&lv 22',’, }ﬁ;£¥ :_2’: 20p each i{BANANA 6p ] 3-5mm plug 30p
741C tp | L 95p | TBAS .
748C z’va: ngﬁ? 160p | TBAB10  150p|1A200V 26p |1A 400V 52p | SWITCRES % PUSH BUTTON: DIL SOCKETS *
Av-1-0212 5-50p | LM35900 G5p { ZN414 99p | 1A400V  27p|1A 600V 70p TOGGLE: SPST20p Pysh on/Push off, spring loaded 44p | Low profile
AV5i1224 1 960 | MCT2UP  Bon B Rn(IR Ty Wb | 90T oodin | Mintrepisn tocking 150 | $40in 1
-5~ p SUB-MIN TOGGLE
AVESm e R 0 mec” " en iAoy uan|3Ad0n, o | SEvenacnr 0 | nBCKR SR, on gy 0| LoD 1
AY-5.4007 * 733p | MC1310P 2308 | 7305 (TO3) 150p | 2A00v 486 3A 800V 3P SEET eyl #b| SP changeover centre off S OmENE
CAgOlB 7 mc;;m o '50p | 7815(T03) 1s0p [2AS00V  54p|SA 40V 900 | Gopr conle off Bop | ROGKER: (black) onfoff 10A 250V 20p TO/18F 44
CA3020  145p { MC1710C. P | Lmaosk  185p[4A100V  S3p( AN s5p | SLIDE: ROCKER: iliuminated (white) 66/TV2  15p
CA3036 135p | MFC4000B  65p 4A400V  60p 250V 10 Hghts when on. 3A 240V p | TO3/TV3 15p
€ FCo0d0  99p | MVRIZ  158p MCRi01 29p | 1A DP p
A iR e SABOOV 80P 75y 90p | 1A DP 250V C/O 12p | ROTARY :1p/2w, 2p/6w, 2p/2w, 2p/dw, | Insulation Kit 8p
R 223p o 45P z‘,g.‘,’és eﬁ%)’/ ga: 2N4444 191p | A DP 250V 9p | 3p/3w 3p/aw, 4p/2w, 4p/3w 24p | (Mica & 2 washers)
* D
EAzont 1500 | NESoe ™ 3545 | Ranue EVI%2  #P|crysTaL | TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS
CA3089E _ 195p | NEB62 270p | 2-7V-33V . | MICRO- Primary 220-240V LES HOLDER Dome shaped, Red,/Blue,
CA3090AQ 250p | NES6T 249p | 400mwW 9% DIAC P!}'ONES 6-0-6 (minfature  100mA 80P | Green, Yellow. White 14p
CA3123E  140p | SL403D  176p | 3-3v_33V with cable | g 0 0 (miniature) 100mA 90 | re BULBS B and 12v 7
LM30oH  170p ) St414A  176p | 1-3W 17pl5T2 2001 & pius 560 § .45 0 12 (minlature) 100mA 90p R
DENCO coILs OPTO ELECTRONICS ¥ ALUM, BOXES | 2¢-0-24v 500mA 220p | MES HOLDERS CGhrome cover, Red or
Miniature Dual purpose | LED TIL 209 (red) with socket 14p | with lid 30-26-20-15-12-0 (MTT9AT) 1A% 285p | Amber, Jewe'“e'.j mpv 12V 7p
‘DP’ Type LED Larger 0'2” dlam. Red 15p | 21x5ix13” 50p | 30-24-20-15-12-0 . 2A * 40p | MES BUI:,BSS 5V 6 P
Rng. 1-5B,Y,R,W 6p | LED LasrgerD(';re?n, Yellow, Amber 19p | 4xxi}* 50p | ITT Pulse Transformer £1-10 | NEON: }” square top, red, greezni,
- 67B,Y.R  58p | Seven Seg Displays 2x1§* 50 & Cathode Short £330 { Req. I” hole [
15Green  ep | Mintondotsr - t100 oce 1o 4o | LiRE S | VLIRISEIORReANS | S8
Trapsistor Tuning coils Mﬁ“aao 170 ORP 12 608 | 4x23x2°  50p | L T700 Mini. Outbut, Prl 1-2K Sec 5 54p | KNOBS % (fits ” shatt, with orub screw,
'T' Type LIT 704 (Cmn. Cath.) 125p ORP 61 50p | 3x2x1” 44p except K2 (push fity & K8 (for siiders).
Rng. 15B.Y.RW o | 1T /03 (E0 Anode) 125p 2N 5777.36p | Gudxz”  18p | VEROBOAROX  ~ Pich = . |KI Black or White pointer type 90
IFT 1314115 €5p each [ {7747 (Cmn. Anode) 215p TxEx2s”  8dp (copper oiad) (plainy | K2 Stim sltvered atuminium 1op
IFT 18/465 5p 8x6x3”  106p | pixay” 32p .  24p 45p | K3 Black 13” with chrome rim . 15p
IFT 18/1:6 MHZ 5p 10x7x3”  122p | 2ix5” 35p 35p 18p | K4 Black serrated, Melal top with
TOC 1 70p | FUSES AND HOLDERS % 10x4$x3” t1op | 3$x33” ' 35p 35p — line indlcator 33m dlam. 2
MW F.R. Aerial  70p | 20mm150mA-5A 3p 17 Mains, 2A, 3A, 12x6x3” 120p { 33%5” 40p 41p 29p | KS Biack fluted metal top and skirt
PW EASY BUILD | 14" 500mA-15A 3p SAJAM0AM3A.5p 1 L T | 24x17n 05p  78p  60p calibrated 0-10, 37mm dia. 22p
PW EASY BUILD Anti-surge 20mm  HOLDERS R L 33x177 145p  115p 750 | 6 PK2 as K5 with pointer on skirt 22p
ELECTRONIC - Panel Single  6p 42x17 185p = i10p Metal 1
ORGAN 100,250, 500, 800m A, | le 8 SPEAKERS | 4L o0 he 22p | K7 Black, knurled, tapered. Metal top
s 1A, 16, 2,25 315, oanel Double 8p | “g076. 5 A 52 top & skirt, Calib. 0-10, 3omm  22p
end SAE for + 1'6,2,25,315, 20mm Chassis18p | o1v g 37 62p | Spot face cutter p K8 Black or sitvered for slider pot 7
complete list SA 1p each 13" Chassis 22p 7 Pin insertion toof T2p 1 K8 Black or silv
718 Practical Wireless, December 1975
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SYSTEM |

SYSTEM 1i

GAPACITOR DISCHARGE
- IGNITION

B MAXIMUM PERFORMANCE
B MAXIMUM ECONOMY
B EASY COLD START

Professional photoelectric ignition system using
L.E.D. light source and reflective disc. This machined
aluminium disc-gives a timing accuracy unequalled
by other methods and is easily fitted. A small red
light (LED) in the control box indicates the correct
timing position suitable for 4 or — earth.

UNIT AS ABOVE £18-80* (kit of parts £16-80%)
state car & model when ordering.

Less photoelectric unit-~this using your existing C.B.~
points. Price £12-80* (kit of parts £10-80%) *Post free
UK only. Twin unit for Mjcycles £15-00%

FOR FULL SPECIFICATION SEND S.A.E.

All units Ex stock.

C.D.l. ELECTRONIC SYSTEMS LTD.
MAIL ORDER
275 VALE RD, ASH VALE, ALDERSHOT
HANTS.
Caillers to Hillside Motors, 202 Carshalton Rd,
Carshalton Surrey. Phone 642 9973,

DIGITAL CLOCK

KITS

MHI-—-A modulnr approach to digital clock
bunding. An MHI kit uses an MHi clock
kit plus an MH1 display kit. Any of the ciock
kits will interface with any of the dnsBayki\s or
with any othier common-anode LED disnlay.
Each clock kit 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, guartz time source, brightness control,
etc. D! splay is switcheble with ignition for

ower savin
MM5378. sacket, CA3081, 2MH5 XTAL
and tnmmers, PCH. £15-

MHI-5024, The MHI-5024 kit will act as a € or 4
d:gnt stop watch ¢hip with readouts down to

Clock will count up or down ard can

(wlth ‘additional components) aiso act as a .

caiculator,

Kit: MK5024, sochet, CA3081, PCB £14-08
MHI-5314. Six digit basic clock, 12/24 hour,

MM5314 chip. £6-60
MHI 5025 Six digitalarm clock, Snooze, MK5025

hip.

MHI-70M Six digit T:me/Date/AlarmlT:mer. can
be used. as electronic :ime-switch in addn to
other functions. 000

MHI-D707. Four or six digit dispiay kit, 0- 3" dlqlts
. 4 Dig—£8°

60
Supplied with PCB. 6 Dig—&9-50
MHI-D727. Four or six digits, 0-5” htgh ?Sqltzi o

Suppiied with & digit PCB.. 6 Din—£|2 00
MHI-D747. Four or six digits, 6-6” hlgh dlq“s

2-80

Suppited with PCB for 6 digils. 6 Dlg—ﬂ( 70
TERMS: CWO, Access, Barclaycard {simply
quotg your number and‘sikgn-); Credit facilities to

VAT: Ali prices

nxcludo VAT «%
PIP

Byl

€8 Ebberns Road,
Hemel Hempst
Herts HP.’l QRDA

www.americanradiohistorv.com

INDEX To ADVERT'SERS Electroni-Kit . . 643 Partridge Electronics Lcd oo .. 692
Electronic Brokers . . ... 715 Phototech (Europe) ™ ... .. 715
E:ectromcspll)elsngn ¢iAsst(:rates . 664,714 Precision Petite ... . 710
) o ]
Elecuonic Ml Order Led. 886 | pagio Book Sevies o) 70
Electrovalue Ltd. ... R 642 gaglo E°Tlp°“";_t3p“'a"s“ - 832, 632
Elvin 634 adio Exchange Ltd, v 6
. Ellilotsc Blunt Audio ” 700 Radio Society of G.B. ... .. 708
Adcola Products ... cover iv Everest Instruments Ltd. .. 710 :s:;r:tl‘nt::!uments" Z;%
ﬁ:"::':’lé‘f:;tf’:?;‘l %‘5’ Felstead Electronics 714 Rownsgem ) o 686
PSP Lid, . o643 Foulsham-Tab Led. 628 R.5.C. (Hi-Fi) Centres Led, 626, 627
Astro Electronics Ltd. . 686 | G.K. Services 715 Q&ZT Z‘.}."f, rg:‘" Order C°L o ;07
Bamb 7 g‘l"'.rTledchmr.al Information Service 7;% io & T.V. Components Ltd. d
amber, o 4 arfields ... 00 7
Barrie E'lectrnmcs o ... 704 Gorse's Fhotoxraphc: Led. 714 g:;z: ‘Eel::;rgrr;‘l:s e Zgg
Barrie-Smith, ], ... - 715 Greenbank Electronics ... 688 | Sovon Entertainments Led. ... 643, 660
Bentley Acoustic Ltd. 634 Greenweld Electronics ... 718 Selroay Book Co. R ' 640
oG e SH| IR En e = 0| SR e =
arverso co . X . Electronics Ltd.
g??::&j.o'de“ Led. .. 638. é39, 680 nem;l; (G‘{o:ceslfte;) Led. i gg glmtalch Engineering Ltd. '71‘;(3)
Bi-Pre-Pak Ltd. .. ... 703 e/ LERED g inzeUBNEV @ ox
Birkett,]. .. .. .. .. .. 711 | LLP.Electronics Ltd. 637 | Southern vaive Co. o
Boffin Projects ... - 715 | imperial Tradin 714 | Bever Seyles Ereceronics 1. 688
Brms!h Institute of Engineering Tech-s' 700 Intzrtext-—l C Sg 711 S:r:'l'e:tc.{-o:icsenmmcs €96
Brnsn:h INauonal Radm ‘& Electroms%s‘ - iF:’“ SEIPP“ES . ;:i ST E'ec"omcs. 696
chool ... .. h aybee Electronics Technomatic Led. e e e TVT
BSR (McDonald) ... o ... 663 Kensington Supplies L. Ti4 Teleradio Electronics 714,715
J. Bull (Electrical) Led. ... . 641 Texas Instruments Ltd. .. 743
Bywood Electronics .. 719 lL.aslq"sR L‘t’d 645, 646, g;g Tonér Electronics.. 660
ewis Radio Trampus Electromcs 684
C. Caranna 713 Linear Products ... 705
C.D.\ Electronic Systems Led. 719 Liteprobe Mail Order ... 715 ULEEIORES n2
Chromasonic Electronics Cover ii London Computer Operators Trammg Ultron Electronics e THE
CJil. N .- 708 Centre .- 713
Codar Radio Co. ... 644 London Electronic College 713 Venusound - 642
Colomor (Electrnmcs} Led. 23% Manor Supplies 660 Vero Electronics ... 710
aig P Macks Electronics... 687 | watford Electronics 7i8
Crescent Radio L!"d' - 631 Maplin Electronic SUPPHGS 683 West London Dlrect Supplles 710
Crofton Electronics €96 Marco Trading ... 712 Wilmslow Audio . 716
C.T. Electronics ... cnver iii n"sll‘“" ElA' & Sons ﬁi Wireless World ... 720
inikits Electronics Wrights, S.G. 704
goE -W. EL'“’ % Z;,; Mulhall Electronics ... .. 715 riEnes, 5.
ram Electronics Ltd. ... 5= Xeroza Radio 709
Dziubas, M. ... 634 Newmart Electronics 680
Dudley, Joh#  «. . w. o .. 715 1 Nixon’s Electronies - ... .. 688 b Z,&1. Acro Serices ... 720
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Head Office and Warehouse . g ’ Retail Shop
. 44A WESTBOURNE GROVE LTD 85 TOTYENHAM COURT ROAD
= LONDON W1

LONDON W2 5SF

Tel: 580 8403

Tel: 727 5641/2/3 Please send alf correspondence and Mail-Orders to Head Office Open all day Saturday
0A2 ‘45| 6AJ5  0-65 6CB6 050/ 6SG7  0-50 ECH8: 0-50) EL84  0-35/PCC83  0-55 -
0A3 -55: GAKE  0-45| BCDBGA 1:60/ 657 _ 0-60 FULLY GUARANTEED ECH83 0-50/EL88  0-50{ PCCi89 0-65 3%1 8-3‘5’
oB2 -45| 6AK6  0-76[ 6CG7  0.70| 6SLIGT 0-55 ECHB4 0-50 EL0  0-50| PCFBC 0-40|U2at  0-68
S balma il pnauees g L

R . . .o ECL80 040 E -65| U3 0-55
143 -85/ 6AQ5 050/ 6CS7  0-85|6SR7°  8-60 ECLB? " 0.43| ELoo4  9.80| porao o.99| U403 078
1A7 ‘60| 6ARS  0-70/6CU5  1-00/6SS7  0-40 ECLE3 075\ ELBO3  2-20| porasy o.90| Ud0s  0-75
e rmes el Lmaes tw o |k SHLE iiem gum bR

: i . : ECL85 0-65{ EM30  0-55| PCF802 ¢-55| UABCS0 0-
1R4 -50! 6 0-60| 6CY7  1-00] 6X4 -45 : : : .
1RS -35| GATSA _ 0-90|6DK6  0-80| 6XSGT 0.5 ECLsB ¢35 EMbi 0.0 Pcrise 8.8 o0 ey
184 ‘40| GAU4GTA _ [6DQBB 100/ 8X8 80 VALVES ECLL500 4-00 UBCS1 0-50
155 -40 0-75{ 6DTGA  0-80, 12ABS  0-80 EF9 0-90| EM84  0-40 PCL81  0-55 UBF30 050
1T4 -40| BAUSGT 1-50)6DT8 0-80) 12AC6  0-80} 3543 0-70.6146B 4-00 E}BM 1-00 EF?A 1-00| EM85 1-00 PCLe2  0-40 BF89 -50
1U4 70| 6AUG _ 0-40|BEA8  0-75/12AD8  0-80| 3585  0.70 6360 1.0 EBC233 070 F' 0TI EMar 100\ PCLEs 0701 (ETST 098
1U8 -80| GAVSGT 1-00| 6ES5  0-85|12AE6  0-75| 35C5  0-70|6870 3-50|EBC#1  0-75 Ego 0-40) Ever:  0-45/PCla4  0-50) HLS -50
1v2 -70| 6AVE -50| GEW6  0-80| 12AL5 *© 0-65| 3505  0.8016939 3-50|EBC81  ¢-40 | EF38 1-50 Eve4  2-60) PCLB5  0-60| UCH
128 0-75) GAWBA 0-75) 6F1 -85 12AQ5 05| s5.0GT 0-80|7360  4-00|£BFso  o.s0 | EFS0 033 Ever  0-50 PClss  0-60)ucced 673
2021 .55| GAXSGT 1-00| 6F6GB  0-80| 12AT6  0-45| 35w 0-60|7551 2.50|EBFga  0.50 | EFE3  1-25/ EY8 PCL200 6-75| UCC!
2x2  -0-75|6B4A  1-20/6F11 065/ 12AT7 045/ 35X4  0-.60|7586  3-00|EBFss Q.40 [EF8E  9-45/EZ41  0-75) PC 9360{|LCESOREN,TS
3A8 -30| 688 -60| 6F13  0-7512AUB 050 3573 0-80|7587  3-00/EBL1  1.00 |EFS6  0-401EZ80  0-30| PD 1.70 Uchat  0-70
3A4 -60| 6BC8 -801 6F15 0-70| 12AU7  0-38| 36Z4GT 0-78{7591A 1-20{EBL21 1-00 | EF89  0-35 EZ8 0-35/ PFL200  0-70 ugmz ;g
3A5 -00| 6BEB 45| 6F18  0-60 12AV6  0-80| 3575GT 0-80|7895 3.00|EBL31  3.00 | EF91  6-60|EZS0  0-45| PL33  0-d0 uc'ﬁ'ﬁ' 28
3A8GT 0-85| 6BFS 00/ 6F23 090 1pAV7  0-90| 50B5S = 0-85(8056  1-50 ECg6 0 75| EF92  0-50/ GUSO  6-00 P 0-60
3B4 -90| 6BF6 -75] 6F24 ¢-881 12AX7  0-38| 50C5 0-70 198002 8-55|EC88 0-75 | EFB3 038 GZ30 0-65) PL81 0-55. UCL82 -40
306 -49| 6BHS -75|6F25  1-00| 42B4A  0-80| KOCDSG 1-20(9003 0-70{ECe1  2-60 | EF94 ~ 040/GZ33  2-00| pLe2  0-50|UCL83 0-70
3Q4 -75| 6848 -5/ 6F28  0-75/12BA6  9-50| S0EHS_ 9-85{DK92  1-00/ECC34 0-60 ) EF95 038/ Gzas .75/ PLE3  0-50) UF 70
398 -60) 6BK4B  1-40| 6GHBA ¢-75(12BE6  0-60' SOL6GT 1-00/DKgs  0-75/ECC40 0-80 | EF95  0-35| HBECat 9-50|PLE4  8-50 YEl i
3s4 0-50| GBK7TB ©-75| 6GKS  9-70| 12BH7  0-60| 807 0-65,DL66  1-25/ECC81 0-45(EF87  0-70) HL4 0-75 ,';'E9g4 “j;g ) ke
avé -80/ 6BN6  0-80| 6GK6 - 0-65/12BLG  0-70] 866A  1-50{DL91  0-40{ECCg2 0-33{ EF98  0-80( KT33C 1-20/ PLS 0 UEse ]
5R4GY 1-00{6BN8  0-65|6J5GT 0-55/12BYTA 0-70/ 884 1.00(DL92  0-50{ECC83 0-38 |EF183  0-35/ KTa4  0-80! p 0-90
5046 -58{6BQ7  0-85|5J6 0-35/12CU6  0-80| 985 0-50/DL93  0-60|ECC84 0-33 | EFi84  0-40) KT66  3:-00| PLEOS  1-30 UFs5  0-50
508 -75| 6BR?7  1-20( 647 8-65| 12E1 3-75| 2050  1-20/DLo4  @-80|ECCBS ©-45 | EF800  2-00| KT88  3-23| PT4 1-00{ UFB9 050
5V4G -85| 6BR8 00| 6JS6B  1-30| 12FSGT 0-55| 6642 1.50|DLe5s  0-75(ECC86 1-25 | EFL200 0-75! KTW61 1-50/ PY31  0-50! UL41 0-70
SWAGT 0-65] 6BS7 -481 6K/ 0-60] 12F8 0-70] 5654 0-55/Dig6  0-65/ECCs8 0-50 |EHSO  0-60| PC86  0-65 PY33  0-63 ULe4 050
5X4G ‘80| 6BUBA  0-85|6K5GT 0-75(12H6 _  0-40| 5670 1-00|DM70  0-70/ECC189 0-80 [EKe0  0-45|PCBE8  ¢-65 PYS8t  @.45| UM30 050
SY3GT  0-65| 6BWE 00| 6K6GT  D-80} 1245GT 0-40| B751 0-80/DM160  1-20|ECC807 1-00 |EL32  0-60| PCO2  0-65| Pys2  ¢-45| UMe1  0-75
524 S| BBW7  1-00! 6K8GT 0-55|1247GT 0-70| 5763 1-50|DYS1  0-65/ECF80 0-45 EL34  0-70{ PC35 0-70/ PYB3  0-50| UMs4  0-40
§/30L2 6BX7GT 1-20| 6L6GT 0-60} 12K7GT 0-60| §814A  0-80(DY86  0-42{ECF82  0-45 | E 0-60| PCS6  0-50/ PYS3  0-50| UYIN  0-60
A - 5 ‘5516118 0-60/12K8  0-70| 5842 2:50/DY802  0-47|ECF86. 0-75|EL41  6-80| PCO7T  0-55/ PYS00A 4-10iUYH  1-00
8ACT  0-80 6BZ7 -70/6LD20  0-69112Q76T 0-58f 5886  4-00|EABCS0 0-40|ECF801 0-75| EL42  1-20| PCS00 . 6-55 PY80O 0-50| UY41  0-55
SAG5  0-33/6C4 -49| 6Q7 0-60|128C7  0-55| 5963 0-75|EAC91  0-55/ECF02 0-75 |EL&1  0-80( PCCs4 ' 0-45| PY8O1 0-55| uYa2  0-55
AG7  0-60!6C5GT 0-60(634A  0-85125F7  0-65| 5965 -75|EAF42  ©-70.ECH21 1-00 | E182  0-60| PCC85 0-45| U25 . ;
6 60 60 5| 125F7  0-65 0-75|EAF EC u 1-00| UYs2  0-60
6AH6  0-70/ 6CB5A 1-75/65A7  0-55!12SG7 0-55! 6146A 23-75|EAF301 0-65/ECH42 0-85/ELs3  @-80! PC a-65/ U26 0-85/ UYs5 050

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 £0-15IN £ FOR
HANDLING AND POSTAGE SUBJECT TO A MINIMUM CHARGE OF £0-20.

Forjust£t the
world is yours!

The world of electronics, television, radio/audio is on parade
in the second great Wireless World annual. Constructional
articles include making a photographic timer. Surveys cover
video, magnetic tape compatability, electronip ighition and
radio astronomy in schools. 'How to . . .” features range from
using oscilloscopes to making printed circuit boards. And
there's a reference section listing standard frequency
transmissions and much, much more. Al written with the
clarity, authority and expertise you'd expect from

Wireless World.

*£1 from newsagents or £1.35 inclusive by post from
the publishers.

h———--————-_——————
Order Coupon
' To General Sales Dept., Room 11, Dorset House, Stamford St.,

London SE18LU.

Please send me.. ... copy/copies of Wireless World Annual 1976 at l
' £1.35 inclusive.

| enclose remittance value £. . ... (Cheques payable to IPC Business |
l Press Ltd).

&
gy B A oty L
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B ‘r»?ﬁz‘b&'%«iﬁ'
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w
3
i

I Name (please print) ... [
l Address....

Company regd. in England No. 677128
I Regd. office: Dorset House, Stamford St., l
London SE19LU. 1
—r - r- 3 r _§ R __B8 K __4& _§ _F _§J & ¥ _§ _E_ }

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers

Dunstable, Beds. Bole Agents for Australia and New Gordor and Gotch (Asia) Itd.; South Africa—Central News Agency Ltd, PrAcTican WimELxss s sold sublect

to the following conditions, namely that it shall not, withont the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at

mora than the recommendad selline price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be Iens, resold, hired out or otherwise disposed
H A B o h hat 3
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ALL MAIL ORDER BY

G.T.ELEGTRONICS

V.A.T.
Uniess otherwise stated all prices are

RET“RN- G.G.D.SER\"GE exciusive of VAT, Please check
WELCOME “’"eg's‘;' thg;%"s you are ordering
0 - are 237% or8%. Carriage orders under
Tel- 01 994 6275 £§stplfe:se_ az'inKaap.lor_:li_ﬁr otverb£1o
H H = = p ree in UK. only, is to be at
All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5D6 |5,y onlv
"
SEMICONDUCTORS |53 322 st S.C.R.5 TRIACS
TiP30B  60p | 2N2477  30p | cRrs1/05 40p | TXL228B 8A 400V
AAZI2 f'"*chL 14p Ig}g‘g :gp ;Igg;g -‘)-51: guggzg 515('1'90 cas1:1o sss . ;1“4'5 **SPEGIAL OFFERS**
AC107 Sp | BC214 15p P : .
ACios  2%p | BC  1Sp| M0  Sp | TIPSR 105 aNasO4 “asp | CRSUZD 600 igcee  £185 | Maltew mre o oy TANSFORMER,
AC126  25p | BC239  15p | MJ481  95p | TIP34B £1-62 7 2N2905 30p | CRS1/40 65p | SC45D £1-70 1 S50 36 x 45 x 40mm. F.C. saanut: Hinchley
AC127  25p | BC300  30p | MJ2so £1-25 | TIP35B £2-71 | 2N2006  25p ] cRs1/60 90p | SC43E £2-10 ¥ price 1-65p. 100 60p ea. 1,000 50p ea, 10,000
AC128  25p | BC301 30p ; MJ2901 £9-05 | TIP36B £3-50 | 2N2907  25p CRS3/10 62p | SC50D £2-42 | 49p ca 8°/.VAT T no
AC176  25p | BC302  30p ; MJE340 5Sep | TIP4IB  78p: 2N2926  13p CRS3/20 62q | SCS0E £2-70 r o o
AC187 27p | BC303  35p | MJE370 75p | TIP42B  95p | oN3053  25p RS3/. P I DIAC 25p | MINIATURE MAINS TRANSFORMER,
AC188 27p | BCY31  35p | MJE371 90p : TIP29C 68p  2N3055 S0p | CRS3/40 90p | e | Primary 115/240v Sec. 18v/250 Ma at 80p ea,
ACY17 25p| BCY32 95p| MJESz0 65p | TIP30OC  72p | 2N3232 £1-35 | CRS7/400 £1-00| LINEAR I.C.s + VAT & postage 33p, 8% VAT.
ACY18 26p | BCY33 60p | MJ2855 £1-20 | TIP3IC  80p | 2N3525 £1-10 | crs16/100 85p | LM304Neg Voltage | MULLARD POT CORE TYPE FX2241 at
ACY19  25p | BCY34  65p | MJESSS 755 | 1IP32C £1-00 | oN3552 £1-40 | cocigmoo 99 Reg. £2:10 | 60p ea. + 33p p.p. 8% VAT,
ACY20 25p | BCY38  65p | MM1613  45p | TIP33C £1-20 | 2N3s43 30p P 1 M309K 5V, 1A.
ACY21 25p | BCY3g 95p | MMi7iz 6ep | TIP34C £1-80 | 2N3702  12p § CRS16/600  £1:60 | “oiage  Req. gg, |c%'s§:' SOLENOID by MAGNETIC
AD140  60p | BCYS5 £1-50 | MPF102 45p | TIP35C £3.00 [ DN3703  12p [| C106B 45p . AT 60p each. 2} long x # x %in. +
AD142  6op | BCY70 ~ 20p | MPFi03 TIP38C £3-74 | 2N3704  12p J C108D T0p | LM723C 237V, % -
AD161 45p | BCYT1 20p | (2N5457) 35p | TiP41C  90p | 2N3705  12p [ 40869 9%0p 150mA 240V, A.C. SOLENOID. Reversible opera-
ADi62 45p | BCY72 20p | MPF104 TIP42C £1-00 | 2N3706 12p TIC44 35p Voitage Reg. tion; twin coil. Size approx. 2% x 14 x 1iin.
AF114  25p | BD121  75p . (2N5458) 35p | TISS0  dep | 2N3707  12p | | PR £1-80 75p { %6p.
AF115  25p | BD123  85p | MPF105 ZTX107 15p | 2N3708  14p [ 2N 1 MFC4000 250mW 30 unmarked OCT! transistors £1-00
AF116  25p | BD124  70p | (2N5459) 40p | ZTX300 15p | 2N3709 44p § BTI0/500A  90p| Audio 750 | 25 Unmarked 250mW Zener diodes, 4.7V
AF117 25p | BD131 40p | OA47 10p | ZTX500 16p | 2N3771 £1-50 TBASB0 5 Watt 5-1V, 6-2V, 7-5V, 9-1V, 10V Measu'red an&
AF118  50p | BD132 S0p | OA70 10p | ZTX501 20p | 2N3772 £1-60 BRIDGE Audio 98p | iy , ' 10V, 4 and
AF124  30p | BD135 50p | OA79  16p | ZTX504 50p | 2N3792 £1-8o RECTIFIERS | 709C Op Amp Please state voltage requlred
AF238  60p! BD136  50p | OAS1 10p ZTX531 20, | 2N37ad 30p § "0 oo o, D.IL/TOBS 45p | 00 o OALT n .
BA102 30p| BD139  75p | OAQ0 10p | ZTX550 250 | 2N3ate  35p | VSL A 2X mvp 741C Op Amp 8/14 poce eqguivalent. £1-00
BA112  50p | BD140  87p | OAY1 10p | IN659 8p | 2N3820  S5p o D.L.L./TOS0 3%p § 8uF 600V WKG PAPER CAPACITORS,
BA114  16p | BD153 80p | OA200 10p ; IN914 8p | 2N3823  T0p MDAD52/2 6A P | 747C Dual Op ideal for Strobe Constructors £1-50 each
BA1S5 16p ' BD156 80p | OA202  10p | IN91§ 8p | 2N3866  85p 100V s0p | L, ATD £1:20 { + 8% VAT + 33p'post,
BA156  15p | BDY17 £1-50 | OA210  35p | IN4GOI 8p | 2N3904  22p 748C Op Amp Many other values of PAPER CAPACI-
BC107  13p | BDY18 £1-75 gé2;1 ggp :m% gp gugggg §§" R ENERIGICEE ZNDﬁ'iLh gi ”‘:lp TORY in stock. Phone for detalls.
BCi108  12p | BDY1S £1-90 1 p p adio L.C.
BC109 14: BDY20 £1-20| OC19 85p | IN4004  10p | 2N4014  80p [ BZY8S Series £1-35 Zlokgllgsi_ﬂ?“ s?:gn'x‘dsl;Acm CAPACITORS
S iR BE Btk mr NS b M o Jow| RS | RN s var
: P p § 3-3v-33V, . : §
BG4 130 Bri7s  350| OCZa  60p | IN4OY  1en | 2Ndvss 14p | 1-5W range 25p | CA3014  £1.55 | 500PF Two Gang at 75p + 25% VAT
BC115  15p | BF180 35p | OC35 60p | IN4148 7p | 2N4058  14p § 10W range  45p | CA3018 £1-90 | MULLARD TUBULAR CERAMIC UHF
BC116  15p | BF194  16p | OC36 €5p | 2N696  25p : 2N4060  12p CA3028 £1-20 § TRIMMERS (PROFESSIONAL)
BCi117  20p | BFIS5  16p | OC42 40p | ON697  25p | 2N4061  12p LED. CA3036 £1.00 § Tino0e0  g-8.2.9p
BC118  15p | BF1%  16p | OC44  20p) Ng9s  25p | 2N4062  12p [ 141000 agp | CA3046 95p 801  0-8-2-2p Price 10p ea
BC119  30p BF1o7  16p OC45  25p | 2NT06  12p | 2Ne126  18p § TEZ38 28 | CA30ds £2-35 91 0.5.1.88 J .
BC143  25p | BF. 35p | OC70 15p | 2N706A 1dp | 2N4286  25p § MESER 20n | CAs0Ts £1-60
BC147 12p | BF224 18p | OCT1 12p | 2N708 15p | 2N4287  25p P| CA3089E  £1-90 | QUANTITY DISCOUNTS PLEASE TELE-
BCid48  12p | BF244J 18p | OC72 20p [ ZN929  22p | 2N4288  27p CA3090Q £4-85 | PHONE
BC148  12p, BF245 45p( OC75  25p | 2N930  20p | 2N4289  30p P 2-'i‘-Rr MC1303L  £2-20 § 1000pF Feedthrough capacitor 5p ea.
BCi49c 14p| BF250  55p | OC76  25p 1 2N1132  25p | 2N4200  25p | ORP1 60p | MC1310P_ £2:80 § Miniature tubular P.C. trimmers
BC157  14p | BFX29 3gp | OC77 46p | 2N1302  3op | 2N4291  32p SN76660 EQ 3-5-13pF
BC158  14p | BFX34 30p | OC81 25p | 2N1303  30p | 2N4302  45p ] NE555 Timer 80p TBA120 65p 6-30pF 10D ea.
BC159 15p | BFX85 3op | OC83 25p | 2N1304  30p | 2N4ddd £1-90 § vo3 VOLTAGE REGULATORS 4p cjo Varley 700Q relay 50p ea.
BC167 14p | BFX86  30p | OC84 25p | 2N1305  30p | 2N4871 350 1005 SV ssomA Gold Flashed professional TRANSISTOR
BCi68  14p | BFX88 30p [ OC139  30p | 2N1306  3op | 2N4903 £1-30 F (035 12V goomA SOCKETS. To suit small signal TO18,
Bg169 :gp g;mg ggp 88};‘1) ggg gmgg; ggn 2N4819 519(:?; L037 15V 450mA £1:60 ea. | efc. 30 for £1-00 4 8% VAT.
BC169¢c p p D | 2N506S £1: bt
BC172  13p | BFY50  25p | OC200  &0p | 2N1309  30p 2N5191  98p VEROBOARD ‘c“f;w","r?ﬁ!:‘? FOTS 1t‘l2 ’ﬁ“%?"#ﬁ?““
BCia2  12p | BFYS1  25p | OC201  60p | 2N1613  30p | 2NS192 £1-20 q . ALELED Sl J
BC182L f2p | BFY52 25p  OC202  75p | 2N1711  30p | aNSt94 £1-10 253 3‘2 02;5 VERO EDGE CONNECTOR 24 way -1”
8C183  12p | BFY53  25p | TIP29A 45p | 2N1880  60p | oNsto5 £1-40 21" 5* Hi b | piteh 30p each + 83% VAT. All the other
BC183L 12p | BFY90 65p | TIP3D 55p « 2N2146 15p 2N5245 45p 3}:3-* gip ;5D sizes in stock.
BCi84  12p BSVES  T0p | TIPSIA 57p|2N2147 900 | 5Nsogs  55p L gie 350 | SIEMENS VARLEY RELAY 4P /o
BEibs Shp | Bowes Bon | Tbasa £t ab] sNgziy  fan | 2N seo | 7o £1-03 79p | 1000 26V 500 each.
P B . ; : 4 .
BC18s  27p ‘l BSX1S 15p| TIPS4A £1-dp) 2N2218  a2sp | 2NZ4ST 390 JUEES £1-4 £112 } PLESSEY RELAY 2 P C/O 6V operation
BC212  12p BSX20  15p | TIP3sA £3-20 [ IN2219  25p | 5ndese  4pp § pik s vl =, 755 | 40P each.
BC212L  14p | BSX21 28 | TIPseA £3.50 | 22022  20p | puidns  Ssp [ SR E ST oA 52p 52n | MODERKR DpISC CERAMICS £1-00 a
BC213  12p | BY127 20D | TIP4IA ~ 70p | 2N2222A 25p | oNSsa0 .55 | 300 PINS Sk 3 305 | hundred, £8-00 a thousand + 25% VAT.
BC213L  12p ' BY164 65p ' TIP42A  85p ! ZN2306  70p | yNgs555 65p 1 100 PINS DS 30": 3“3 Phone or write for list.
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+20% 2N5777  40p J 500 PINS SS £1-55 £1.55 | ACCESSORIES
500 PINS DS £1:55 £1:55 § DIL SOCKETS, & pin 14p, 14 pin 14p, 16 pin
TTL f ” t k 'I bl SN7447 £1-50 | SN7481 £1-25 148. Mica Washers + 2 Bushes (TO3 or
Uil STOGKS avanatle SN1ats 21,78 N1z 870 | GG pLUGS, at 35p pach TO%6) 4p.
SNT400 18p | SN7411  23p | SN7430 20p | SN7451 20p | SN74a4 90 § UHF (N) PLUGS at 50p each.
SN7401  18p | SN7412  22p | SN7432 42p | SN4753 20p | SN7486 45p | U.H.F. V.S.W.R. probes ex U.H.F. METAL BOXES
SN7402 20p | SN7413  40p | SN7433 70p | SN7456 20p | SN7480 75p [ transmitters £5 each + 8% VAT ALUMINIUM BOXES IDEAL FOR VERO-
SN7403  20p | SN7416  30p | SN7437 50p ' SN7460 29p | SN7481AN Allthe above are new in original packets. E =
SN7404  20p SN7417 30p | SN7438 S0p | SN747D  30p £1:00 | Please add 8% VAT P & P 30p. BOARD WITH BASE & P.K. SCREW
SN7405 20p | SN7420 20p | SN7440 20p | SN7472  30p | SNT4S2  75p ABT 23” Long 53" Wide 14" High $5p
SN7406 30p | SN7422 38p | SNT441ANT5p | SN7473  40p | SN7493 Tsp POTENTIOMETERS AB8 & 4 1+ 55p
SN7407  30p | SN7423 38p | SN7442  75p | SN7474 40p | SN7484 B0p Linear or Log Single  Double ABS e 937 147 s5p
SN7408  20p | SN7425 38p | SN7443 £1-00 ' SN7475 55p | SN7485 80p ot o pr) AB10 e 517 13 p
SN7409  40p | SN7427  42p | SN7445 £1-70 SN7476  45p | SN7496 £1-gp § Rotary Pots P p . X b p
SN7410  18p | SN7428 50p | SN7446 £2-00 SN7480 BOp | SN7487 £2-25 J Rotary Switched 25p — :g:; ; :% . s::
AB13 8" ' 2 1o
* * SPECIAL OFFERS % % ABC T & 2w
. ABI1S 8” §” 3" £1-18
MULTICORE CABLE. 20 way 14/0076 + Screen at 70p KOKUSAI MECHANICAL FILTER. 455 Kc/S, 6 K¢/S | apig 10" 77 a £1-32
per yard+postage by weight. overall. ldeal for A.M. £5 each INC VAT. Postage 33p each. AB17 107 4 3 £1-10
MULTICORE 'CABLE. 25-way, individually _screened, o AB18 12" 5% 3”7 £1-32
14/0076. £1-00 per yard+V.A.T. Postage by weight. TRANSFORMER 240V A.C. Primary 1185-0-1185V at | AB1§ 127 8" 3 Em
3 CORE PVC INSULATED MAINS CABLE. GREY 380Ma Secondary £12-+8% VAT+£1-50 postage. ALUMINIUM BOXES WITH SLOPING

2&3%60650. 3x7/0-2mm. Price 100m-£4-50. 1,000m-£35. 10,000m-

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

10 TURN TRIMPOTS by Bourns, Mec, Paintcn, etc, All
vafues in stock. 50p each. Discount or quantity

OMRON OCTAL RELAY 240V A.C. 3P ¢/o 75p each+

8% VAT.

SLEEVING 2000 pieces approx. size 3" x 2mm. Price £1- 00
+33p P&P+VAT 8%

TOP PANEL—IDEAL FOR PRE:AMPS,
ETC., USING SLIDER CONTROLS
AB208” Long 9” Wide 34" High atback £2-20
2” High at front 6” Slope to front
With P.K. Screws
£2:20

AB2{ As above but 10” long
AB22 As above but 12” 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. Official orders welcome to Government establishments,

01-994-6275

Education Authorities, etc.

721
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DESOLDERING

. MADE SIMPLE
~ ®0NE HAND
OPERATION

eNO ELECTRICS AH

N ~———” N\
PLUS THE RENOWN INVADER
SOLDERING IRON
NORMAL " SpEclAL OFFER PRICE £6-97 |

If you order the L646 Soldering lron and de-soldering

De-Soldering is no longer a problem when you use the
gun, this offer saves you 25% off the manufacturer’s

— 'l '3 & | ®TROUBLE
de-soldering gun and Adcola Invader soldering iron.
recommended list price for these top quality tools. : i = =

A L646. One of the most famous soldering irons in the
world, 23 watt, %" diameter hit. 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, §” 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 5ift 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 £13.686.

F FM27. A slightly heavier version of the FM28 stripper
but without wire cutter. Capacity 0.2mm —3.756mm.
Weight 243gms. Price £13.66.

G FM29. Wire Stripper/Cutter. An inexpensive quality
taol for cutting and stripping wires. The tool has
moulded handies, 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 AT THESE PRICES

| -NOoW/!
SEND CHEQUE OR POSTAL ORDER NOW TO: ADCOLA PRODUCTS LIMITED , GAUDEN ROAD,LONDON SW.4. 6LH
722
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