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For a limited period

By arrangement with Messrs. MacMillan we are able to offer the above
book at a special low price to readers of RADIO & ELECTRONICS
CONSTRUCTOR.

Normal Price

Saving 85p
Both prices include postage and packing

{n this introduction to semiconductor devices, the author provides a
comprehensive survey of modern active and non-active semiconductor
technology. Without leaning too heavily on device physics, he explains
device functions and then illustrates their use with typical circuits and
applications.

Following a summary of the physical basis of semiconductor elements —
in non-mathematical terms — a study of bipolar and field-effect
transistors leads to considerations of monolithic integrated circuits.
More advanced charge-coupled devices, semiconductor memories
and optoelectronic devices are studied in some detail.

CONTENTS
1. Semiconductors
2. Basic Semiconductor Devices
3. Semiconductor Diodes and the Unijunction Transistor
4. Bipolar Junction Transistors, Amplifiers & Logic Gates
5. Field-Effect Transistors, Amplifiers and Logic Gates
6. Monolithic Integrated Circuits
7. Charge-coupled Devices
8. Semiconductor Memories
9. Thyristors and other Multilayer Devices
10. Optoelectronics

To: Data Publications Ltd., 57 Maida Vale, London W9 1SN
Please send me within 21 days copy/copies of
SEMICONDUCTOR DEVICES

| enclose Postal Order/Cheque for £. .. ... ... ...

(Block Letters Please)
(We regret this offer is only available to readers in the U.K.)
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SEMI-CONDUCTORS—COMPONENTS

PANEL METERS SUPER UNTESTED PAKS LINEAR PAKS
Pak N Order No Price o g o
4" RANGE MINIATURE uso }gg Germ. Gold bonded OA47 diodo 16130 £0.60 ot el e BT
. - - x erm. . —of-. . 1 .
Size 41" x 33" x 13" | BALANCE/ U22 100 Siiicon Diodes 200mA 04200 16132  £0.60 § ore classed as ‘aut-obspec from the mekers
ry 4 . . very rigld specifications, but are ideal for
TUNING METER U53 150 diodes 75mA 1N4148 16133 £0.60 learning about I.C.’s and experimental work.
Value Na. Price ) X U54 50 Sil Rect Top Hat 750mA 16134 £0.60 U721 go Assorted Linear Tvoes il
0-50UA 1302 £4.50 Size 23 x 22 x 26mm, US55 20 Sil Rect Stud Type 3 Amp 16135 £0.60 709-741-747-748-710-588 Etc.
. 1 4 PP US6 50 400mW Zeners DO7 Case 16136 £0.60 CE *
0-100UA 1303  £4.50 Sensitivity ORDER NO. 16227 PRICE *£1.50
U57 30 NPN Trans BC107/8 Plastic 16137 *£0.60
OMA . 1705 6.0 100/0/100MA Uss 50 AE T scyrn e 16155 1080 | 51T 70110 Eay. to MCTSTOP-MATEY.
B Sl !
0-50v 1306  £6.00 No. Price U0 25 PNP TO59 2N2906 silicon 16140 £0.60 Dm supplied with p ),
1318 £1.96 Hg; gg “l;“ ECF)¢203N706 silicon }g}ﬁ; gggg DER NO0 2029 > TPRLI'CE £1.60
Y U76A AUDIO POWER OUTPUT
2" RANGE U63 30 NPN Plastic 2N3906 silicon 16143 *£0.60 | AMPULIFIERS
. o o 64 30 PNP Plastic 2N 5 sili B *£0.
Size 2§ x 13" x 13" | BALANCE/TUNING [ U2 30 G Gor NP o> ieon 18138 "£0:80 | 8 Aseortad types S1403 76013 76003 enc
Value No Price | Size 45 x 22 x 34 U66 15 Plastic Power 2N3055 NPN 16146 120 D o e e CE eI
o80UA 1307 €350 T e L o e aactisas 16148 £0is0 :
0-100UA 1308 £350 | Sensitivity U89 30 {"amp StR'T03 : 74 SERIES PAKS
p SCR TO39 16149 £1.20
8:&0:A :g?g gg:g 100/0/100UA ggg N 8 3 amp S%R JOGG case 16k1150 h “'2‘: Manufacturers “Fall Outs® which Include
& N P e No's mentioned above are given as a guide to the type o F 1 g
0-50v 1311 £3.50 13(:9 £2'.|8(B) ?neavr‘bc: in the pak. The devices themselves are normally un- are cl:.ssad e;r;d OFE(E‘OfF-SDGCD"OmU("‘\I;:mZE:rs:
—_— very rigid speci tions, but deal fi
MR2P TYPE Co M Po N E NT PA KS Ie;rnlngg about Ilécas lgv?g ex;eri:rzzmaleiuor?(r
Size 42 x 42 x 30mm MIN. LEVEL METER ;3% 100 Gates assorted 7400-01-04-10
i Qmn ’ PACK ORDER 0 etc
Size 23 x 22 x 26mm § nNO aQTY Order No. 16224 £1.20
Value No. Price NO PRICE 0.
Ry Ct 200 Resistor mixed value 74F 60 Flip-Fl rted 7470-72-73-74
0-50UA 1313 £4.80 | Sensitivity 200UA (Courteiahi i~ 1 18164  0.60 [| 76.108-108 st T
0-1MA 1316 £3.20 No. Price C2 150 Capacitors mixed value approx. Order No. 16225 £1.20
L S 1320 £1.95 {Count by weight) 16165 *0.60 74aMm 30 M$! Assorted Types. 7441-47-90-
10! stors. X!
EDGEWIS g (&7 50 Precision resistors. Mixed 164
| VISE e values. 16166 0.60 [ Order No. 16226 £1.20
e 3%, x 137 x 23" vu METER ca 8 it'l\wresnstorsmitedpreferred . o
values 80 4
Cut out 23" x 1} Size 40 x 40 x 29m €5 5 Piaces assorted ferrite rods. 16168  *0.80 VEROBOARD PAKS
N o M Bice” 2 T W VHF 16169  *0.
Value No. Price Sensitivity 130UA & 3 F‘;g:&n\?vg:nosmetersassoned 60 \/181 Approx 30 sq. ins. various sizes, all
0-1mA 1316  £4.05 No. Price colours single strand. 16170 0.60 § o
o- A J rder No 16199 £0.80
500UA 1317 £4.05 1321 £2.00 §§0 :g Elleiggos%:}?che:s'. igi;% :§gg VBZ Approx 30 sa. ins. various sizes, .15"
ssorted pots. 617 *0.80
NEWNES TECHN|CA|. BOOKS c1n 5 gﬂe(al |agk 2001(7!!"3 x3 5mrn. e . Order No. 16200 £0.60
x standard swltch type: 0.80
No. 23 No. 238 C12 30 Paper condensers pre erred B l G VALU E
0. 229 BEGINNERS a 13 20 Pt mbied velues, 18175 060 § JUMBO COMPONENT PAKS
GUIDE TO TRANSISTOR ¢1a 1 p:;f';’s‘s'ﬁ,'ﬁif,",’,';f;,'v{gf:'_ ED Mixed Electronic Components
ELECTRONICS POCKET BOOK Nuts/bolts, gromets etc. 16177 0.80 |l Resistors, capacitors, pots, electroly-
PRICE £2.25t PRICE £3.90t C16 5 Mains slide switches ass 16178 *0.60 § &7 g B LT
; No. 225 €18 20 Assoriedtag stips andpanels 16179 0.g0 fj fics and coils plus many other useful
No. 230 BEGINNERS 3 C17 15 Assorted control knobs. 16180  *0.60 f§ items. Approximately 3lbs in weight.
GUIDE TO 110 THYRISTOR C18 4 Rotary wave change switches. 16181 *0.80
elays operating. *0.80 b - -
PROJECTS USING C19 2 Relays 6-28V i 16182 0. Order No. 16221. £1.50 + 85p p&p
IELREISION SCRS & TRIACS CaO 55'6 Copipe”am'"a‘e i 16183 0.60
6 .6
PRICE £2.25¢1 PRICE £2.50t c21 15 Assonedfuses‘lQOmA—Samp. 16184 0.60 czan CAPAC|TOH PAKs
No. 231 BEGINNERS No. 227 G2 e ?::::dpélo? slreevmg sy 16185 0.80 Zas:\gw\;";rgmc%ﬁ?xFcfgazcg?::'c?r?;at:awlsﬁ
. 1. lou 5 . -
GUIDE TO C23 60 - 4 watt resistors mixed preferred identification sheet.
110 COS/MQS
TRANSISTORS DIGITAL IC 26 25 LA onedtypeondvalue. 16109 -ieg b3
resets assorte e and value. .80
PRICE £2.25t PROJECTS FOR ¢25 30 Mflressqundedv‘y ossored CABLES Price
No. 233 BEGINNERS THE HOME e ' =4 pescri : More
ption Ordér No. ater
GUIDE TO CONSTRUCTOR SLIDER PAKS P1  Single Microphon 3126 0.07
RADIO PRICE £2.25t PACK e CP2 Twin Microphone .......3127 0.13
g CP3 Stereo Screened 3128 0.14
PRICE £2.25t No. 226 NORORY - - melun. i) o 4 NO+  PRICE W Zo) 7'coro Screned.. 3129 0.25
S 6 Slider potentiometers, mixed ¢Ps 4 29
o/ B34 BEGIRNERS | 110 orEnationar | o SERETIE o o | SR 4
GUIDE TO COLOUR AMPLIFIER ider potentiometers, all 470 5 N CP7 3core Mains (bampl 3132 0,03
TELEVISION PROJECTS FOR s3 6 S:Ider potentiometers, all 10k A o [(::PB9 % c?'reeSO;glk& 5amp)- 88;
161 *0. ' (o] peaker. i
PR INCOE 2£§52 5t CJ’Z‘SET:S(’;ATEOR sS4 6 Sllder potentiometers, all 22k 2 b E;:? k/(‘)vil'-Loss ['X i; F g;g
] 16193 *0.80 ulticore:  Bwi I
ELECTRONIC PRICE £2.50t S5 6 snder potentiometers, all 47k TeTasurisoracslllcP s dv:{?véav g?o
o b andar 0 .10
DIAGRAMS No. 242 s6 6 Sllder potentiometers, all 47% A
PRICE £1.80t ELECTRONICS 16195  ¢0.60 f§ Just a selection from our huge
No. 236 POCKET BOOK stocks
ELECTRONIC PRICE £3.75¢ CASSETTES MAMMOTH SEE OUR
gOMF’EON E%T? No. 239 BI-PAK LOW COST 1.C. PAK 11337 CATAtO(ipr
) 2 rder No. i S pac! it
No.R2|g7 gf!lN?EL) 9 ’::TOTQ‘-EFLECTR'C eo0 304 co3sfl APPROXIMATELY valfaalﬂz igforrgat\i,;n
RCUITS & 90 302 £0.45 200 PIECES
CIRCUIT ASSEMBLY SYSTEMS 03 £0. ORDER NOW ONLY 50p
PRICE £1.801 AGFA COLOUR COMPACT Assorted fall-out in- Jus 15p p&
: PRICE £1.80t c60 304 £0.68 T AR
¢a0 305 £0.95 tegrated circuits, in
Also a full ‘77 range of Technical and Data f§C129 STE%E noElizol) yeluding: Loaie i/ serics, WORLD SCOOP!
Books — See our Catalogue 60 HAR 29 b’l’:f" A;dé°d2“?’ DI’"‘(‘ JUMBO
I+ 22 308 £1.68 v coced ceroe ' FSEMICONDUCTOR PAK
C120 309 £2.22 —
GFA S.'F. D (S:r!'\de l:ir;;narkad you Transistors-Germ and Silicon Rectifiers
O R D E R l N G [of:Te] 310 £0.96 (eliy) o Diodes - Triacs - Thyristors - 1.C."s and Zeners.
E?(z)o g{% £1.23 Order No. 16223 g%'L NE\A{‘ & CODED. ’Appro? l:‘:)0 Ple::s
£1.8¢ flering the amateur a fantastic K
PLEASE WORD YOUR ORDERS wo  TOK SO i ?,:FCSEPS{:'Z’:,': and an enormous saving Kdentt Ston
i - 1 £0.96 ata sheet in every
EXACTLY AS PRINTED, NOT g0 Bt Order No. 16222 ©~ £225
FORGETTING TO INCLUDE K. E.D. :
OUR PART NUMBER. ] 30
£2.06
VA.T. gga " S A" e [/
ADD 121% TO PRICES MARKED* 0 - LE#ZR TAFE 0
ADD 8% TO OTHERS EXCEPTING Cqmpletehin_dmalllng box —16
mins each side.
THOSE MARKED?T, THESE ARE ZERO | Jis ach side.  orice £0.35 p_o_ BOX 6, WARE, HERTS.

SHOP 18 BALDOCK ST, WARE, HERTS.
AT OPEN 9 to 5.30 Mon/Sat. Tel: 61593
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PO BOX 6
WARE HERTS

. SEMICONDUCTORS SECOND

POSTAGE & PACKAGE
GREAT WINTER
SALE!

add extra for airmail
Minimum order £1.

£1.00 PER PAK®

16216 1/8th 100L-1M

T — -

FEBRUARY 1977

tweezers, marker pen, high
quality pump drill,

Suajfey el iy L Stanleyl orders exactly as
nife ades, 6 meta rinted not
gnlég:s s BUY ONE OF EACH rule. FUiLL easy to follow fg,'gm;ng to
D32 150 Special Price £1.60* the 4 b £ PEGLHERC AP v

Please word your

sae £5.50

_number

, AC128 10p OC44  12p Nl
Type Quantity Type Ouantitg Type Quantity AC153K 18p 0OC45 12p Add 8%
1 100 1 10 1 100 AC176 19p 0OC71 9p Add 12% to
! £p £p Ep €p €p £P AC176K 22p 0OC72 14p items
AC187K 22p 0OC81 14 marked
7400 0.09 0.08 7448 0.70 0.68 74122 0.5 0.42 P
7401 0.11 0:10 7450 0.12 0.10 74123 065 0.62 AC188 12p 7TX107 °* ép
7402 0.11 0.10 7451 0.12 010 74141 068 0.65 AC188Kk 22p z7x108 * 6p DIODES
7403 0.1 0.10 7453 0.12 0.10 74145 0.75 0.72 8C107 6p ZTX109 * 6p
7404 0.11 0.10 7454 0.12 0.10 74150 1.10 1.056 gC108 6p ZTX300 * 7p OA47 5p IN4004
7405 0.11 010 7460 0.12 0.10 74151 0.65 0.60 gC109 6p 2zTX301 * 7 0A81 5p IN4005
7406 028 0.25 7470 0.24 023 74153 0.70 0.68 o 1s 90 ¥ 99 0A85 6h INAGOS
7407 0.28 0.25 7472  0.20 0.19 74154 1.20 1.10 19 ZTX302 P p
7408 012 0.11 7473 026 022 74155 0.70 0.68 BC154 *16p 'ZTX500 *» 8p OA91 5p IN4007
7409 012 0.11 7474 024 023 74156 0.70 0.68 8C147 * 8p zTX501 *10p OA200/ IN5400
7410 0.09 0.08 7475 0.44 0.40 74157 0.70 0.68 BC148 * 8p zTX502 °*12p BAX13 5p IN5401
7411 0.22 0.20 7476 0.26 0.25 74160 0.95 0.85 BC149 * Bp 2N696 10p 0A202/ IN5402
7412 022 0.20 7480 045 042 74161 0.95 086 BC157 *10p 2N697 11p BAX16 5p IN5403
7413 0.26 0.25 7481 0.90 0.88 74162 0.95 085 pcipg e10p 2N706 7 INO14  4p INB404
7416 028 025 7482 075 0.73 74163 095 0.85 < .0 OP P \N2128 P
7417 0.26 025 7483 0.88 0.82 74164 1.20 1.10 BC159 *10p 2N706A 8p 148 4p IN5405
7420 - 0.11 0.10 7484 0.85 0.80 74165 1.20 1.10 BC169C *10p 2N708 8p 1N4001 3p IN5406
7422 0.19 0.18 7485 1.10 1.00 74166 1.20 1.10 BC170 * 6p 2N1613 15p IN4002 4p IN5407 18p
7423 0.21 0.20 7486 0.28 0.26 74174 1.10 1.00 BC171 * 6p 2N1711 15p 1N4003 5p IN5408 20p
Ti2% 032 073 7450 539 032 74178 110 10 G172 ¢ 6p 2n1893 18p
742 : ! 7490 : ! . y
7427 025 023 7491 065 062 74177 1.10 1.00 SS7 - 12p 2N2217 18p VOLTAGE REGULATORS
7428 0.36 0.34 7492 0.43 0.35 74180 1.10 1.00 2 P 2N2218 15p MVR 7805 85
7430 012 0.10 7493 0.38 0.35 74181 1.90 1.80 B8C179  12p 2N2218A 18p MVR 7812 85"
7432 0.20 0.19 7494 0.70 0.68 74182 0.80 0.78 BC182L & K 2N2219 15p P
I 0o i 80008 Jm 1R IE g o3 aamoars MO et
7437 : . 7496  0.70 0.68 - . BC183 °* 9
7438 026 0256 74100 095 0.90 74191 1.40 130 pcigy « g 2N2221 15p OPTOELECTRONICS
7440  0.12 010 74104 0.40 0.35 74192 1.10 1.00 o5, o 2N2221A16p SPLAYS Order N Price
7441  0.60 0.57 74105 0.30 0.25 74193 1.05 1.00 < 2N2222 15p LED DISP G LU N,
7442  0.60 0.52 74107 0.30 0.25 74194 1.05 1.00 10p 5052224 16p DL707 0.3° 1510 0.70
7443 095 0.90 74110 0.48 0.45 74195 080 0.75 BC213 *10p 5,°355" ¢, DL747 06" 1511 1.80
7444  0.95 0.90 74111 075 0.72 74196 0.90 0.85 8C214 °*10p 2N2369A12p )
7445 0.80 0.75 74118 0.85 0.82 74197 0.90 0.85 BgC251 ° 6p P LED's Order No.
7446 0.80 0.75 74119 1:30 1.20 74198 1.90 1.80 gc3p7 e12p 2N2904 14p Ty 209 RED .125" 1501
7447  0.70 0.68 74121 0.28 0.26 74199 1.80 1.70 (ca5g “12p gmggggAPp FLV117 RED 2" 1504
i 4p 5 of either 50p
. . ) BC337 *11p
Devices may be mixed to, qualify for quantity price. Data is 2N2905A 15p
available for the above series of IC's in booklet form BC338 ~ *11p 2N2906 12p PHOTO DEVICES b
Price 35p BF115  10p Order No. Price
B8F167 10p 2N2906A 14p ORP12 1516 38p
BF173  10p 2N2507 12p P71 PAK of 5 1520  £1
LINEAR IC's CAPACITOR PAKS  &riss « 95 2n2007a13p O
TBA 800 *75p : ; BF195 * 9p 2N2926G THYRISTORS
72709 14 pin DIL *20, 16201 18 Electrolytics 47 ufF-10 uf BF196 *12 « 8p
741P 8 ‘;in DIL .182 16202 18 Electrolytics 10 uF-100uF e ,12:‘ IN2926Y TO5 Order No. Price
72;22;3 S?,’} g:t :ggg 16203 18 Electrolytics 100uF-880u BF 198 125 .7 ]2//280"{,‘{\, R:R(( 12//280 ;gp
: BF199 *12p 2N3053 14p p
NE 555 Timer 38p
NE 556 Dual Timer 78p BUY ONE OF EACH BF257 26p 2N3055 38p 1A/600 PIV. THY 1A/600 38p
IC SOCKETS Special Price £1.20% the 3 27258 299 203702 1 7 LA PIV THY 5A/50  25p
L P
8PS 8 8pin 1611 9p BFX29 18p 2N3704 ¢ 6p 5A/400 PIV  THY 5A/400 40p
BPS 14 14 pin 161210p 16160 24 Ceramic Caps 22pf-82pt BFX84 15p 2N3705 * 6p 5A/600 PIv  THY 5A/600 50p
cre ls 1o S IETATIE iele 1 Coume i Lo, grias 2p anonoe T TOMS
TRIACS e s s S0 200 2003 i 10NE0 PV THY 10880 865
%)%2?%2.05 Price BFY51 12$ 2N3905 ’112 NI
TR12A/400 50p BUY OF OF EACH BFY52 12p° 2N3906 °*11p (] JUNCT'ON
8?‘¢e/fg%.PIESt|c o Spacial Price £1.60* the 4 BFY53 12p 2N5172 * 9p UT46/TIS 43 18p
TR110A/400P 80p D.1.Y. PRINTED FE.T
EoEongR PAKS RESISTOR PAKS ..CIRCUIT KIT 2N3819  15p
.9 ontains pleces copper.
PAK No: 1621351/ BhsTo0ohm B200hm laminate, box of etchgnt ORDERING
1 containing 20 3v-10v 16214 1/8th 1K-8 2K s 5061 Lo
2 containing 20 11v:33v 16215 1/8th 10K-8 2K edicd BRI eSS
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~ PRECISION PETITE LTD
119a High Street
Teddington, Middx.

Tel: 01-977 0878
(24hr. Tel: Enquiry Service)

Have pleasure in introducing
their Precision Tools from
France for all types of
electronic design and
development, professional
or amateur

Super 30 Kit shown with stand, flexible and
transformer added

THE ABOVE KIT IS AVAILABLE
AS SEPARATES

£ p pP&p
@ Kit Complete as above....... 33.48 1.15
® Mk.Il Drill Stand ................ 4.40 35
@® Mk.Il Drill Only ......c......... . 8.79 35
® Flexible Shaft................... ... 5.46 25
@® Transformer ..........cccceuenn.... 6.00 70
@ Variable speed Transformer. - 70
® S.30 Kit (Drill with 30 tools)17.62 85

Postage for spares (any quantity) 15p

Replacement accessories ....40p each
Circular Saw Blade Sets (4)....... £2.00
Spare Collets.........c.c...cvvuuene.e... £0.40
Spare Chuck & 3 Collets......... £2.50

ALL ABOVE PRICES INCLUDE V.A.T.

FOR ILLUSTRATED

S.A.E. 9 xs) LearLer

& ORDER FORM
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RETURN OF POST MAIL ORDER SERVICE

NEW BSR HI-FI AUTOCHANGER
STERED AND MONO

Plays 127, 10" or 7" records
Auto or Manual. A high
quality unit backed by BSR
reliability with 12 months’
uarantee. AC 200/250v.
giie 13} x 11}in.
Above motor board 3}in.
Below motor board 24in.

With STEREO/MONO CARTRIDGE £1 1 .95 Post 75p
50

Single player version with cueing device .

S i
.

ELAC 10in HI-FI UNIT

10 watt, 15 ohm full range unit, 35 to
16,000 c.p.s. Base resonance 40 c.p.s.
BARGAIN PRICE £4.50 post 45p

HEAVY METAL PLINTHS

With P.V.C. Cover. Cut ou. for most £6 50
.

B.S.R. or Grard decks. Siiver grey
finish. Size 12] x 143 x 7}in.

Size 16 x 133 x 7In. £7.50 Post £1.25
EXTRA LARGE PLINTH & COVER

Size: 20in. x 194in. x 9in. TEAK FINISH
CALLERS ONLY 18.50

TINTEO PLASTIC COVERS — ros o1
Sices: ‘A" 14%in.x 12}in.x4}in., £2.50.°8" - ZOyn
x 123in. x4 in. £3.°C 17§in.x 133in.x 3}in. £3.25
19in. x 143in. x 43in. £3.50; 164in. x 14in. x 4in. £3.50
ideal for record decks, tape decks, etc.

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE
Ideal for Mike, Tape P.U., Guitar. etc. Can be used with Battery
9-12v. or H.T. fine 200-300V. D.C. operation. Size 13" x 13" x
3", Response 25 cps. to 25 Ke/s, 26 db gain.
or use with valve or transistor equipment.

Post
Full instructions supplied. Details S.A.& £1.45 30p

NEW ELECTROLYTICS CONDENSERS

2350V 20p 250/25v 18p 75v 4
47350v 200 50075V 20p A8+1SH18275v 3%
8/350V  22p 100+100/275v 65 32+ 32/450V 75p
16/350V 30p  150+200/275v 700 100+ 504 50/350V 85p
32/500v 50p 8+8/450V ~ 50p 35135432/350 75p
25/25V  10p 8+16/450V  S50p 30,000/25V 95p
50/50V 10p 16+16/250V 500  2700/83v 95p
100/25V 10p 32+32/350V 50p  420/600V £1.50
LOW VOLTAGE ELECTROLYTICS CONDENSERS

22. 25, 50. 68, 150. 470, 500. 680, 1500, 2200, 3300,
mfd 1l 6 volt 10p ea.

2. 25, 68. 100. 150.'200. 220, 330. 470. 680, 1000,
1500, 2200 mfd all 10 volt 10p ea.

220, 330, 1000, 4700, mfd all 4v. 10b ea. -

1.2, 4,5 8 16 25, 30. 50, 100, 200mF 15V 10p.
500mF 12V 15p : 25V 20p ; 50V 30p.

1000mF 12V 20p . 25V 35p . 50V 47p ; 100V 70p.

2000mF 6V 25p : 25V 42p , 50V 57p . 4700/63V 95p.

2500mF S0V 62p ; 3000inF 25V 47p | 50V 65p.
5000mF 6V 25p; 12V 42p; 35V 35p; 50V 95p.

500V-0-001 10 0-1 10p; 0-25 12p; 0-47 25p

CERAMIC 1pF to 0-01imF, 5p. Silver Mica 2 to 5000pF, 5p.

PAPER 350V-0-1 7p: 0-5 18p; 1nF or 2mF 150V 15p.

MICRO SWITCH singte pole changeover 20p.

MICRO SWITCH sub min 25p. -

TWIN GANG. "0-0" 208pF + 176pF £2. TWIN 365pF 50p.

Slow motion drive 365pF + 365pF with 25pF + 25pF 65p.

5000F standard twin gang /bp. 120 Pt twin gang SUp.

ELAC 9« 5in_ HI-FI SPEAKER. TYPE 59RM.
THIS FAMOUS AND WIDELY USED UNIT

NOW AVAILABLE AT BARGAIN PRICE
10 WATT. 8 OHM. CERAMIC MAGNET.

COMPLETE STEREO SYSTEM

Two full size loudspeakers 133 x 10 x 33}in. Player
unit clips to lougispeakers making it extremely compact.
Overall size only 13} x 10 x B}in. 3 watts per channel,
plays all records
33 rpin 45 pm,
Separate vol-
ume & tone
controls 240v
JAC mains.

Al'*"ﬂc‘is\llie ) Bargain Price
Jv.;:?;v!r T hibs _£22.50 85p carri gi_l
GARRARD f
MINICHANGER

Plays all size records, 3 spaed.
Size 12 x 84in. Complete with
stereo/mono cartridge.

£9.95 Post 750.

G

:\3 R.C.S. NEQN PANEL INDICATORS. 250V Red or Amber. 30p
7 RESISTORS, jw. jw. 1w 20%, 2p 2w. 8p. 10 to 10M.
oA Dlsco HIGH STABIL!TV,J w. 2% 10 ohms to 10 meq., 12p.
DECK ditto 5% Preterred values. 10 ohms to 10 meg.. 5p.
i WIRE-WOUND HRESISTORS, 5 watt, 10 watt, 15 watt,
L SINGLE 11_2 I)éméss'(? 1&(()#(@;2 oeIaLch. 2|w 0.5 ohg\sm 8.2 ohms 15p.
P! IL . Valve type 35p. .
RECORD FERRITE ROD 6" x }~ 30p: 6° x 3" 20p: 3" x §" 10p.
o —il _ TAG STRIP 28 way 1ap.
‘Fitted with auto stop. compatible cartridge. Base
plate. Sizzze_o1/'| IF':Q‘ 8jin. Twmablc. Size 7in. di & A/C
mains. 25QV motor has a separate winding volt ALL POST
gu |)nw‘|:r nlsmallua-npliﬁer. . MA'NS TRANSFORMERS 50p each
speeds plays all size records. £6 95 ost 0. ) 3
Two for €13, . 45p 250-0-250V 80mA. 6.3, 2A t2.95

250-0 250 80inA. 6-3v 3-5a4, 6-3v 1a or 5v 2a
350 0-350 80mA. 6-3v 3-5a, 6-3v 1a or 5v 2a. £5.80
300-0-300 120mA. 6-3v 4a C.T.. 6-3v 2a £7.00
220v 45mA. 6-3v 2a. £1.79
HFATER TRANS. 6-3v_3 amps. £1.45 lamp. 95p
GFNERAL PURPOSE LOW VOLTAGE. Tapped outputs
2 amp 3, 4,5 6.8, 9, 10, 12, 15, 18, 24, 30v £4.60

1amp 6.8. 10, 12, 16, 18, 20, 24, 30, 36, 40, 48. 60. £4.60

. 6.8, 12

12v 500mA £1.° 12v 750mA £1.
40v 2a tavped_10v or 30v £2.95. 20v 3a f2.
40v 7a £2 75 30v 5A and 34v 2A ct. £'3.50
20-0-20v 1a 2, 30v 1}a £1.75, 20v ia 1 1.75, 1a £2
1 amp Transformer, mounted on pane! with input and
"output fuses supplies 0.20v,.40v.60v ar 20-0-20v £3.50
AUTO TRANSFURMERS. 115v to 230v or 230v to' 1 15y
150w 5. 250w £6: 400w £7. 500w £8.

. CHARGER TRANSFORMERS. Input 200/250v
for 6 or 12v 11a £2.75 4a £4.60:

IFULL WAVE BRIDGE CHARGER RECTIFIERS:
16 or 12v outputs 1}a 40p; 2a 55p; 4a 85p.

R.C.S. STABILISEO POWER PACK KIT

All parts including printed circuit and instructions to
build this unit. Voltages available: 6v. 7-5v, 9v. 12v.
Upr 10 100mA output. Post

Plrase statn voltage required. £2.9 5 45p

CASSETTE RECORDER MOTOR ONLY. 6 Volt,
Will reeptaee ;many types. Ideal for inodals. £1.285

BLANK ALUMINIUM, CHASSIS, 18 s.w.g._2}in. sldes
6 x 4in. 70p: 8 x 6in. 90p; 10 x 7in. £1.15;
14 x 9in. £1.50: 16 x 6in. £1.46: 12 x 3in, 87p;
18 x 10in. £1,70. Ali boxes. many sizes in stock.

ALUMINIUM PANELS 18s.w.g. 6 x din. 15p; 8 x 6in. 26p;
10 x 7in. 30p: 12 x 5in. 30p; 12 x 8in. 40p: 16 x 6in.
45p; 14x 9in.50p; 12 x 12in. 55p; 16 x 10in. 75p.

ALUMINIUM ANGLE BRACKET 6in long x 3 x 3 16p.

J3inch DIAMETER WAVECHANGE SWITCHES 45p. EA.
2'p. 2:way, or 2 p. 6-way. or 3 p. 4-way.

T 1 2-way, or 4 p, 2-way. or 4 p, 3-way.

TOGGLE SWITCHES, sp. 20p. dp. 25p dp. dt. 30p.
DP.D.T. CENTRE OFF 65p, S.P.D.T. CENTRE OFF 45p.
Many types TOGGLE SWITCHES in stock

STERED FM/AM TUNER AMPLIFIER
CHASSIS BY KUBA

Thrs all transistor chassis has push button selection for long,
medium short and V.H.F. wave bands. Features A.F.C. on
V.H.F. band with automatic stereo beacon light. Volume tone
and Balance controls with push button mains on/foft switch.

Anapoil Vs Lt gt Carteitlge secared playts ok
socketefitterd Four watts per channet outpast
Choasis size 17 x 4 x Bin

£33.50 posT £1.50

E.M.I. 13} x 8 in.
SPEAKER SALE!

With tweeter

And ecrossover, 10 watt £595
Slgam 3 or 8 ohin Post45p
15 wall varsi
NRIT £8.50
20 watt version 1]
Bo;ﬂlsghmm £950
as illustrated
Bass units only 20W £7.50
Bass units only 15w EGSO
Bass units only 10w .. . £4.95
Post 65p
Bookshelf Cabinet £1.50
Teak Veneer. For above units................... .. Post £1.50

R.C.S. TOWATT
AMPLIFIER KIT

oo .-

This kit is suitable for record players, tape play back,
#mlars, electronic instruments or small P.A. systems.
WO versions are available. A mono kit or a sterec kit. The
mono kit uses 13 semiconductors. The stereo kit uses 22
semiconductors with printed front panel and volume,
bass antf treble controls. Spec. 10 watts output intg 8
ohm. 7 watts into 15 ohms. Response 20 cps to 30K/cs.
Input from 20mV high imp. Size 94in x 3in % 2in.

Manw klt £1 1 .25 Stereo kit £1 7-50 %%sp'

LOUDSPEAKERS P.M. 3 ohins, / x 4in. £1.25: 6}in. £1.5Q:
8 x 6in.l1.60; 8in. £1.756. 10 x 6in, £1.90; 10in. £2.50
sPECIAL OFFER LOUDSPEAKERS! All Brand New.
3 ubmy._21m, 23in‘ 3}in, 5in. 8 ohm,_ 2}in; 23in; 5.x 3in,
5in. 15 ohm. 3{in; 5in: 6 x din. 5 x 3in; 7 x 4in;
25 uhm. 2 fin. 3in, 5 x 3in. 7 x 4 in, 35 ohm. 3in_ 5in.
80 uhmi. 2 jin, 2§mn. 120 ohm, Sin.

£125 EACH
WEETER VOLUME CONTROL 15 ohm 10 watt
with  lin. Jony threaded bush for wood panel
mounting. Will suit all tweeters 750

RICHARD ALLAN TWIN CONE LOUDSPEAKERS, Bin.
digmeter 4W £2.50, 10in. diameter 5W £2.95- Post 25p.
2in. dliameter. 6W £3.50; 3 or 8 or 15 ohm models.
SPEAKER COVERING MATERIALS, Samples Large S.A.E.
Horn Tweaters 2.16Kc/s. 10W 8 ohm or 16 ohm £3.60.
Dr: Luxe Horn Tweeters 2-18 Kc/s, 15W. 8 ohm

WAY 3,000 cps CROSS OVERS 3, 8 or 15 ohm £'1.90
3 WAY CROSSOVER 850 cps and 3000 cps {25 watt) £2 20
100 WATT HORN TWEETER £10.95

GOOOMANS CONE TWEETER £3.25]

18,000 cps. 25 watts. 8 ohm.

5%in. Woofer 10 watt. Price £4.95.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v Lo operation over 250 hrs continuous on SP2 battery,
fully arjustable swing and speed. tdeal displays teaching
eliity magnetisin or for metronorme; strobe etc. 95p. Post 20p

WEYRAD TYPE COILS

PRO'1AC 60n [ RA2W  £1.20 | Twin Gang B2y
PHO2CC 400 | OPT1 85p | PrintedCirguit ~ 85p
PRO3CC 40p | LFDT4 85p

OQUTLET BOXES, SURFACE MOUNTING

BALANCED TWIN RIBBON FEEDER 300 ohms. 5p yd.
JAUK SUCKETD Std open-circuit 20p, closed circuit 25p;
Chronu: Liai] Sucket 45p. Phono Plugs 10p. Phono Socket 8p.
JACK PLUGS Std. Chroine 30p_ 3-5mm Chrome 15p. DIN
SOCKETS Chassis 3-pin 10p, 5-pin 10p, DIN SOCKETS
Lead 3-pin 18p; 5-pin 25p: DIN PLUGS 3-pin 18p: 5-pin
255 VALVE HOLDERS 5p. CERAMIC 10p; CANS 5p.

R.C.S. 100 WATT VALVE
AMPLIFIER CHASSIS

e e,

COAXIAL PLUG 10p. PANEL SOCKETSA'IOOD. LINE 18p,
(]

Profussionat model. Four inputs, Treble, Bass, Master
Volumie- Contrals. Ideal disco. P.A. or groups. 5 speaker

outputs. very robust job
S.AE for details £85 pus £2.50 carr.

NEW MIXER/AMP 150 WATT

PROFFSSIONAL TRANSISTOR AMPLIFIER  £68
4 mputs, 3 oulmits, separate volume treble * Carr. £1.50
andl bass rontenls ddeal disco or group, PA. amplifier

Send for leaflets on Disco Gear, Cabinets, etc.

RADIO COMPONENT SPECIALISTS

Minimum post 30p. Access and Barclaycard welcome Phone your Order Open 9-6 Wed. 9-1 Sat. 9-5 (Closed for lunch 1.15-2.30)

Components Lists 10p,

FEBRUARY 1977

Cash price includes VAT

Rail Selhurst

337 WHITEHORSE ROAD,
CROYDON, SURREY.

Tel..01-684 1665
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CORSTRUL

for
“Radio & Electronics
Constructor”

Available only from:—

Data Publications Ltd.

NEW STYLE

SELF-BINDER

The . "CORDEX"” Patent Self-Binding
Case will keep your issues in mint
condition. Copies can be inserted or
removed with the greatest of ease. Rich
maroon finish, gold lettering on spine.

Specially constructed Binding Cords are made
from Super Linen of great strength, very ‘hard
twisted and twice doubled. They are attached

including V.A.T.
P.&P.30p

to strong RUSTLESS Springs
under tension, and the method
adopted ensures PERMANENT
RESILIENCE of the Cords. Any
slack that may develop s
immediately compensated for
and the Cords will always
remain taut and strong. It is
impossible to overstretch the
springs, as. a safety check
device is fitted to each.

Owing to heavy demand please
allow 27 days for delivery.

57 Maida Vale London W9 ISN

l.Understand
electronics.

Step by step, we take you through
all the fundamentals of electronics
and show you how easily the sub-
ject can be mastered using our
- unique Lerna-Kit course.

circuit diagrams.

they work.

Brochure, without obligation to:

NAME

{1) Build an oscilloscope.
{2) Read, draw and understand

(3) Carry out over 40 experis
ments on basic electronic
circuits and see how

2.Become a
radio amateur.

Learn how to become a radio-

amateur in contact with the whole

world, We give skilled preparation =
for.the G.P.O. hcence ;

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.O. Box 156, Jersey, Channel Islands.

REC 27 ADDRESS
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MODULES

Stirling
Power and quality cost less!

Special introductory offer
to save you £1.95

$5.1100 POWER AMP., delivers 100 watts R.M.S. into 4 ohms

using a 70 volt/2A supply.. Input sensitivity 500 mV for full output. -

Response — 10Hz to 50KHz +1dB. S/N ratio better than 75dB. Distortion

at half power typically 0.1%. With heat sink mounting bracket. 5" x 33" x 15"
£9.45% Full size heatsink £1.00

S$S5.370 A new heavy duty power supply unit to deliver 70 volts/2 amps. Complete

with mains transformer and low-volt outlet (P/p £1.00) £12.50*

YOU PAY ONLY £21.00* FOR THE TWO TOGETHER

There is real power and reliability in this assembly. By buying them together you save nearly £2.00
on- these already competitively priced units. IDEAL FOR DISCO, P.A. and.such like applications.

§$8.1100
100w. AMPLIFIER

§$8.370

Send only £21.00* {plus £1 p/p) for SS.1100H (with full size heatsink) and Power Unit $S.370). < 70V. POWER SUPPLY
i MORE Q.V. MODULES FOR COST-CONSCIOUS CONSTRUCTORS A )
* L .) | : | I
Mf‘ - 47

POWER AMPLIFIERS
3 to 4 watts R.M.S.
$S.103 5 watt r.m.s. mono. |.C. short

circuit protection £1.75
S$S5.103-3 Stereo version of above
using two |.C.s £3.25
S$$.105 5 watts rm.s. into 4 ‘ohms;
using 12V £2.25

$S$.110 10 watts r.m.s, using 24V
and 4 ohm load £2.75
§S.120 20 watts r.m.s. using 4 ohms,
‘using 34V £3.25
SS$.140 40 watts rm.s. into 4 ohms
using 45V. Ideal for small
discos. Size 4" x 3" x 2" £3.95*
Suitable power units are to be found in the
Stirling Sound range for the above. If

ordered with Modules $S.103 to SS.120,
V.A.T. becomes 124%

TONE CONTROLS/PRE-AMPS
SS.100 Active tone control, stereo.
+15dB on bass and on treble
—£1.60
S$S.101 Pre-amp for ceramic cartridges
etc. Stereo. Passive tone control

UNIT ONE

Combined pre-amp with active tone-
control circuits. +15dB at 10Khz treble
and 30Hz bass. Stereo. Vol./halance/
treble/bass. 200mV out for 50mV .in.
Operates from 10-16V. £7,80

FM TUNING MODULES
$S.201 Front end tuner, two gang,
slow geared drive. A.F.C.
facility. - Tunes 88-108 MHz
—£5.00
$S.202 I.F. amplifier. Metering and
A.F.C: facilities £2.65
S§S.203 Stereo Decoder for use with
the above or any other standard
type FM mono tuners. A LED
may be fitted £3.85

WHAY Q.V MEANS TO YOU

It means Stirling Sound QUALITY and
VALUE from modules made in our
own Essex factory. They are all tested,
guaranteed and offer unbeatable
value. Designed by highly specialised

POWER SUPPLY UNITS
8 models to choose from

Complete with mains transformers and
low volt take-off points (except $5.312).
All at 8% V.AT. rate. Add 50p for p/p
any model {except $S.300).

§S8.312 12V/1A £3.75°
§8.318 18V/1A £4.15*
$8.324 24V/1A £4.60*
§5.334 34V/2A £5.20*
§5.3456 45V/2A £6.25°
§5.350 50V/2A £6.75°
SS.370 70V/2A £12.50*

S$S.310/50 Complete stabilised power
supply with variable output
from 10 to 50V/2A. Built-in
protection against shorting

—£11.95*

$S.300 Power stabilising unit 10-50V

adjustable for adding to un-
stabilised supplies. Built in
rotection against shorting
p/p 35p) £3A25’)

details supplied £1.60
S$S.102 Stereo pre-amp for low output
magnetic P.Us. R.LAA. cor-
k rected £2.65

electronic engineers with wide experi-
ence of the constructor and experi-
menter market. WATCH HOW THE
STIRLING SOUND RANGE GROWS/

WHEN ORDERING add 35p for p/p unless stated otherwise. V.AT.
add 121% to total value of order unless price shows * when VAT, is
8%. Maf(e cheques, etc. fayable to Bi-Pre-Pak Ltd. Every effort is made
to ensure. correctness of information at time of going to press. Prices
subject to alteration without notice. f )

Stirling Sound

A GOOD START FOR MOTORISTS!

7 with a STIRLING SOUND ""SUPER

_ SPARK™ Mk. 5 Electronic Ignition Unit.
. Over 10,000 Super Spark Units have |
. . been sold by us. Adjustable for +.or —
2 &» earth; simple rev. limiting control; on-off
1 immobilising switch; switch for instant

i

b, g 200 revert to car's own ignition; neon indi-
cator; in strong enclosed metal box A membear company of the Bi-Pre-Pak group established 195
= 61" x 43" x 4i". Inc. transformer. (P/P DEPT. RC2, 220-224 WEST ROAD, .
add 50p either model plus 8% V.A.T.) WES‘_I;CIUFF-OSN-SEA, EO§§ZE)§6§SO SDF
KIT £8.95 READY BUILT £10.95 S S e

FEBRUARY 1977 0 391
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[TRADE
COMPONENTS

=

JUST A FEW BARGAINS ARE LISTED - SEND STAMPED ADDRESSED
ENVELOPE FOR A QUOTE ON OTHER REQUIREMENTS. PAY A VISIT.
OVER 90% OF STOCK BELOW QUANTITY WHOLESALE PRICE.

RETURN POSTAL SERVICE UNLESS CHEQUE. ALL PRICES INCLUDE THE
ADDITIONAL DISCOUNT IN LIEU OF GUARANTEE.

post) or compensation fee (parce! post) included.

Goods sent at customer s nisk, unless suficient payment for registration (1st ciass letter

JAP 4 gang min. sealed tuning condensers 20p

VALVE BASES
Printed circuit B9A-B7G . 3P
Chassis B7-B7G LIS - . +9p
Shrouded chassis B7G-B9A-BSA = ... 10p
B12A tube ... 9p

Car type panel lock
and key
18 volt 4 amp charger,
bridge rectifier 79p
GC10/48 £3.00

Speaker 6” x 4" 5 ohm ideal for car radio 70p

TAG STRIP — 6 way 3p| 5 x 50pF or 2 x 220pF
9 way 5p Single 1p{trimmers 20p:

Telescopic aerial
Closed 91”, open 381"
Fitted right angle TV

plug, 50p

black 70p; 109 x 185 x 60mm black £1.10
ALUMINIUM

37 x2"x1" 3% 4"x 2%” x 2" 44p
23" x 5;'x13°45p 4" x 51" x 13"54p

BOXES — Grey polystyrene 61 x 112 x 31mm, top secured by 4
1 self tapping screws 324p

Clear perspex sliding lid, 46 x 39 x 24mm 10p
ABS, ribbed inside 5mm centres for P.C.B.. brass corner inserts,
screw down lid, 50 x 100 x 256mm orange 48p; 80 x 15C x 50mm

10" x 43 x 3" £1.02
12" x 5" x 3 £1.20

40p

ELECTROLYTICS MFD/VOLT. Many others
in stock 70— 200- 300- 450—
Up to 10V 25V 50V 75V 100V 250V 350V 500V
MFD

10 4p 5p 6p 8p 10p 12p 16p 20p

25 4p 5p 6p 8p 10p 15p 18p 20p

50 4p 5p 6p 9p 13p 18p 25p —
100 5p 6p 10p 12p 19p 20p — —
250 9p 10p 11p 17p 28p — 85p £1
500 10p 11p 17p 24p 45p — —_
1000 13p 22p 40p 75p — f£1.50 ——
2000 23p 37p 45p — — @— . __

As total values are too numerous to list, use this
price guide to work out your actual reqisirements
8/20. 10/20, 12/20 Tubular tantalum 20p each
16-32/275V. 100-100/150V. 100-100/275V 30p:;
50-50/385V. 12,000/12V, 32-32-50/300V, 20-

12 bank, multi-pole/way push-button

(4 interlocking) 30p
S.PS.T. 10 amp 240v. white rocker switch
with-neon. 1" square flush panel fitting 20p
S.P.S.T. dot 13 amp, oblong, push-fit, rocker15p

= I AUDIO LEADS

5 pin din plug 180° both ends 11 Mtr., 80p
3 pin din to open end, 1} yd twin screened 35p
Phono to Phono plug, 6ft. 35p

COMPUTER AND AUDIO BOARDS
VARYING PANELS WITH ZENER, GOLD BOND,
SILICON, GERMANIUM, LOW AND HiGH POWER
TRANSISTORS AND DIODES, HI STAB ‘RESISTORS,
CAPACITORS, ELECTROLYTICS, TRIMPOTS, POT
CORES, CHOKESETC.

3lb for 85p + B5p post and packing

71b for £1.95 + £1.20 post and packing

3" Tape Spools 3p,
1" Terry Clips 4p
12 Volt Solenoid 30p

. TV KNOB
Dark grey plastic for recessed shaft (quarter
inch) with free .shaft extension 5p
ENM Ltd. cased 7-digit counter 23 x 13 x 13"
approx. 12V d.c. (48 a.c.) or mains 75p

ZM1162A INDICATOR TUBE
0-9 Infine End View. Rectangular Envelope 170V

1k horizontal preset
with knob 3p

2:5M/A £1
REGULATED TAPE MOTOR
9v d.c. nominal approx 14" diameter 60p

12v 8 amp Transformer
IF

£2.50 (p&p 85p)
erric Chloride, Anhydrous mil. spec. 1ib bag 40p

pitch edge connector20p

Semiconductor Data
Book 263 pages. Covers
2N21 through to
2N5558 plus some
3N's. Type/connection/
parameter details £1.50

No VAT

POTS
Log or Lin, single or dual,
switched carbon or wire-
wound, rotary or slider. All
types 16p

1.5m Edgetype ....... 3p,

Skeleton Presets ‘

Slider, horizontal or verti-
calstandard or submin. 5p

THERMISTORS
VA1008, VA1034,
VA1039, VA1040,
VA1055, VA1066,
VA1082, VA1100
VA1077,

VA1005, VA1026 } 15

10p

RELAYS

12 volt S.P.C.0 octal
mercury wetted high
speed 40p
P.O. 3010 type, 1,000
OHM coil, 4 pole c/o

40p
Mains or 12v d.p.c.o
heavy duty octal 50p

3.5mm metal stereo
plug 20p

THE RADIO SHACK

161 ST. JOHNS HILL, BATTERSEA, LONDON S.W.11
Open 10 a.m. till 7 p.m. Tuesday to Saturday. VAT receipts on request.

Terms: Payment with order

392

Telephone: 01-223 5016

4" x4"x1}" 45p 7" x5 23" 790 10"x7"x3" £1.22 20-20/350V '60p; 700 mfd/200V £1.00; 100-100-
4"x23"x 13" 45p 8 x6"x3° £1.02 12"x8" x3" £1.50 100-150-150/320V £2.00. :
SWITCHES RESISTORS RS 100—0:10(3_'micrao"amp null indicator

Pole Way Type -1 watt . 1p |Approx. 2" x 3" x 3" . ... ... ... ..

4 2 Sub. Min. Slide 18p{! watt ...... 2p| INDICATORS

6 2 Slide 20p|Up to 15 watt wire|Byigin D676 red, takes M.E.S. bulb 30p
1 3 13 amp rotary 6p | wound ) 6P 112 volt or Mains neon, red pushfit .. .. 18p
2 2 Locking with 2 to 3 keys { ' ©F 2% five times|R.S. Scale Print, pressure transfer shest .10p

£1.50 | 2% CAPACITOR GUIDE - maximum 500V
2 1 2 Amp 250V A.C. rotary 20p Cinch 8 way std 0.15 a

Up to .01 ceramic 3p. Up to .01 poly 4p.
{013 up to .1 poly etc. 5p. .12 up to .68 poly
etc. 6p. Silver mica up to 360pF 8p, then to
2,200pF 11p, then to .01 mfd 18p.

8p. .1/600: 12p. .01/1000, 1/350, 8/20, .1/900,
.22/900, 4/16. .25/250 AC (600vDC) .1/1500
“40p. 5/150, 2'275AC, 10/150, 40/150.

Many others and high voltage .in stock.

FORDYCE DELAY UNIT
240 volt A.C/D.C. Will hold relay, etc., for approx.
15 secs after power off. ideal for alarm circuits,
etc. ) £1
CONNECTOR STRIP
Belling Lee L1469, 4 way polythene. Bp each
1% glass fuses 250 m/a or 3 amp (box of 12) 6p
Bulgin, 5mm Jack plug and switched socket {pair) 30p .
Reed Switch 28mm. body length 5p
MAINS DROPPERS 1
36+79 ohm op
66664158 ohm, 66-4-66+137 ohm
1741446 ohm, 266-+14-+-193 ohm 5p
50+4+40-+1k5 ohm
2854+5754+1484+35 ohm } 5p.
254354+ 974+594 30 ohm
5%” x 23“ Speaker, ex-equipment 3 ohm 30p
2 Amp Suppression Choke .. .. .. .. .. 8p
3x24x 4" PAXOLINE 2! 4p
43 x 3 x 47, - : 1p
PCV or metal clip on MES bulb Holder 4p
VALVE RETAINER CLIP, adjustable 2p
OUTPUT TRANSFORMERS

Sub-miniature Transistor Type 25p
“Valve type, 40p
Transformers 6 volt A ... ... .. 25p
Whiteley Stentorian 3 ohm constant impe-
dance volume control way below trade at 80p
RS Yellow Wander Plug Box of 12 25p

18 SWG multicore solder 21p foot

RADIO & ELECTRONICS CONSTRUCTOR



SEMICONDUCTORS SRy OTHER DIODES
 Full spec. marked bv Mullard. etc. Manv other tvoes in stock IN2483 230 :“2:28 : 2;;
! %mgggg/s/eﬁ/m }2,; BA145 14p
AC107 16p | BC557/9/9 BFW10/11 F.ET. P i i
AC128/176 8p | BCX32 36 12p | BFW30 £UIRENERRS REA. 500 | SIVETIBA 14 1238
ACY28 1% | BCvag 50p | BFW57/58 17p | 5N3133 20p | BB103/110 Varicap 15p
AD149 p | BCY70/1/2 12p,| BFX12/29/30 20p | SN3133 2 | BB113 Trivl P
; AD161/2 33p | 8D112/3 50p'| BFX84/88/89 1701 IN5036 (Plastic 283055) 7 Helig
‘ AF116 16}p | BD115/6 31p | BFY50/51/52 13p L Varicap .37
B AF124/6/7 26p | 8D131/2/3 35p 90 50P | 9cA141/2/360 31" BA182 ... ...13p
AF139 20p | BD135/7/9 300 | BR101 30p | 23A121/2/360 3% | oAs/2/10 ¢ . 15p
AF178/80/81 30p | BD142 30p | BRY39/56 26p | 75750 30p BZY88 Up to 33 volt 7p
AE239 30p | BD201/2/3/4 80p | BSV64 30p (2N3054) P | BZX61 11 volt  “16p
ASY27, 30p | BD232/4/5 49p | BSV79/80 FETs  80p X L
BC107/8/9 + A/B/C  6p | BDX77 £1 | BSV91 Mosfet 90p| NEW B.V.A. VALVES 1AGE, BRI
BC147/8/9 + A/B/C/S 6p | BF115/167/173 15p | BSX20/21 14p| gy’ VA 60p | INTEGRATED CIRCUITS
BC157/8/9 + A/B/C 6p | BF178/9 20p | BSY40 27p | ERo1 S T AATOD e
BC178A/B, 1798  12p | BF180/1/2/3/4/5 15p | ‘BSYQ5A 120| EcRat =i a2
BC184C/LC 9p | BF194/5/6/7 6p [ BU105-01 50p | ECLeo 3eh | 723 reg (TO99)  45p
BC186/7 20p | BF194A, 195C & | Cv7042 (0C41/44 £F80 Y 741 8 pin d.il. op.
BC213L/214B 10p | BF200, 258 20p ASY63 5P | EF183 34, Op
BC2618 8p | BF202/3 30p { GET111 40p | Eyge/7 343 TAD‘&; AMRF £1
BC327/8, 337/8 8p | BF336 27p | oc3s 45p | a2 53p | CA3001 R.F. Amp 50p
BCB4 7/8/8A Op | BFS28 Dual Mosfet  £1 | ON222 20p | peag 235 | ¢ba013 cmos " 36
; TIP30/3055 a5p P p
= TIS88A FET 23 ch:’ 36p | TAA300 1wt Amp £1
Amp Voiu BRIDGE RECTIFIERS ZTX300/341 73 I;gtégg ggp NE555v Timer 35p
3 1,600 BYX10 300 2N393 (MA393) 30p| pécing ach | TAAS50 Y or G 22p
i 140 OSHO1-200 26p 2N456A 50p | pcFao aan | TAA263 Amp  ...65p
o8 Yo Bass kS SNo87 dop | PCF82 3ap | 7400/10 S
5 400 Texas 90p 2N1507/2219 15p| HEFSO o M 30 égg
PL81 35 )
RECTIFIERS OPTO ELECTRONICS PY500A 800 7438/74/86 %‘;"
BPX40 50p Photo transistor | PY81/800 38p LM300, 2-20 vol fp
Amp volt BPX42 80p | BPX29 80p | R20/U26 BORN g e 4 volt 90;
IN4004/5/6 1 4/6/800 5p | BPY10 80p | OCP71 34p amp. Vi RIS ONS =
'N‘“Z)O”BYXS’“ ! ‘258 o (VOLTIAC) BIGLE.D. 02" |1 240 BTX18-200 e M 30p
Buic 1B alitens 17}:: Beved 2v 50m/A max. |1 400 BTX18-300 35p
SR400 15 400 -+ 8p | BPY63,  80p [ ORANGE 17p )1 210, BIX30:200 3%
REC63A 15 1,250 14p | BPY77) GREEN . 14p 25 =
L7102 2 30 10p Diodes YELLOW 14p |2 308 BT109-500R e
BYX38-300R 2.5 300 40p | TIL209 Red10p CLIP 2 g'o sgg grvesz GOOORM cs'go
BYX38-600 25 600  45° | PHGTO SILICON CONTROLLED X95-800R Pulse Modulated .00
X38-900 25 900 50p 15 800 BT Of ulse Modulate £8.
VY38 1200 a5 1909  SoP | SWITCH BPX66 PNPN 10 amp £1.00 [ 30 1000 28T10 (Less Nut) . £3.00
2 . ! 3" red 7 segment L.E.D. 14 Push-to-Break or
%YY))((ig.ggoOR %g ggg . ggs D..L. 0-9+D.P. display 1.9v PAPER BLOCK CONDENSER Push- |o-Make Panel
BYX49-900 25 900 40p 10m/a segment, common | 0.25MFD 800 volt 30p | Switch ................... 24
BYX49-1200 25 1,200 52p | enole .. Il LA 1R 150 | ENAM, COPPER WIRE
4 volt 20p
BYX48-300R 6 300 40p | minitron 3" 3015F filament 4MFD 250 volt 20p [ SWG. PER YD.
BYX48-500 6 600  50p £1.1 P120-24 3p
BYRKAE1200R & 1300 s0p SRR boor - el el SRR 2t A
BYX72-150R 10 '150 35p Infra red tr.ansminer £1 GARRARD
BYX72-300R 10 300 . 45p One fifth of trade CHASSIS SOCKETS GCS23T  Crystal St%rgo
; 7 : i in | Cartria
BYX72-600R 10 500  55p | pjastic, Transistor or Diode ?gBoAg"al 59')'r goa? 3294050 3,': Ma(;nr:: ?Setereo compatible')J
BYX42-300 10 300 30p | yoi 1 0 TS Ceramic or crystal _ 60p
BYX42-600 10 600 65p older . P | 6p. -speaker din switched ‘5p, eramicareehys g
BYX42-900 10 900 8op | IransistororDiode Pad 1p | 3.5 mm switched S5p, stereo HANDLES
BYX42-1200 10 1200 95p | Holdersorpads50pper100 | 3" jack enclosed 10p. Rigid light blue nylon
46-300° g e
Bd 1 IR BO | e iememn e CRAZYOREERS (ol wih st iy
BYX46-500¢ 15 500 £1.75 | McMurdo PP108 8 way edge plug 10p 2’;88 2:3 :8: ggp : P
BYX46-600* 15 600 £2.00 TO3 HEATSINK 8 mid.  500v 6p :38"_'"9 L::e Wh';:x
L st SR 200 292 | Europlec HP1 TO3B individual ‘ourly 400 mid. 1o R clasto S
BYX52-1200 40 11200 ,62e50)'f BesTqlan=ianiE=TReadigdilied )20 A mfd,  1500v 3gp Miniature BxiaMioat
Tested unmarked, or marked 2200 mfd. 25v 30p 4
*Avalanche type ] e Y[ e e o Ga BT ent 1(2)588 m;g. ?gv ?gp Ferrite Choke form;rs
aiE) ol - SITRIACS ACY17-20 8p | OC71/2  Sp | 550 Ty 33y 10p g
6 800 Plastic BRCA £1.20 | ASZ20 8p ?CZC‘iO 5 ng- 6800 mfd. 10v gp RS 10 Turn Pot 1%
25 900  BTX94-900 £4.00 | ASZ21 30 IC4 p| 32+32 mid.  275v 8p Q
25 1200  BTX94-1200 £6.00 | poigs 11 | 2G240 €1 18432 mid  350v 12p ggg 500 Q, 1'211
Mullard Data Book ... 40p | BCY30-34 8p | 2G302 5p 150 mid.  35v 13 """"""
RS Smm Terminals BCY70/1/2 8p | 2G401 5p 100 mfd. 70v 4%p |Copper coated board
Blue & Black 5 for 40p | BF115 10p | 2N711 25p | 1 mfd. non-polar35uv 3p 10" x 9" approx 25p
- - BY126/7 4p | 2N2926 4p 680 mfd. 100v 10p TIE CLIPS
Chrome Car Radio facia 15p HG1005 10p | 2N598/9 6p 16 mfd.  160v 3p :
Rubber Car Radio gasket 50 | HGs5009 3p | 2N1097 8p | 4700 pf.sub min 500v 14p | Nylon self locking 7”
DLI Pal Delayline 50p | HG5079  3p | 2N1302 8D} puins electionic engineer | O 52 2p
Relay socket 10p | L78/9 3p | 2N1907 5'31 kits ‘add on senies E1004 Geared Knob
Take miniature 2PCO relay _ M3 10p 85%128'8&’8123 75p sach' | g 1. ratio 11" diam,
B7G or BAA valve can Sp 822‘; gg in 1" sq. qesat GEC. 5% Hi-stab black 70p
0-30, or 0-15, black pvc, 360° stnk o S RES LGl 0T S o1
dial, SI|VrOI' digitsa:elfp:ghesive pasels 3p | GET872 12 8251)%%% g '0275' 'Oah' o0 3s chiiiod
41” dia. 10p 0c23 20p | 253230 30p P each | speaker 60p

SMALL ORDERS,

POSTAGE,

UL METYYRY MAIL ORDER CUSTOMERS ONLY ADD

8% VAT-1 PAY BALANCE ON121%ITEMS.
ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED BY A

STAMPED ADDRESSED ENVELOPE
LARGE ORDERS, ADD SUFFICIENT FOR
INSURANCE, ETC..
TOTAL GOODS PLUS CARRIAGE, ADD V.A.T.

FEBRUARY 1977

STAMPED ADDRESSED ENVELOPE
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PRECISION POLYCARBONATE CAPACITORS
ALL HIGH STABILITY - EXTREMELY LOW LEAKAGE

440V AC (+-10%) 63V DC Range +-1% +-2% +-5%|
0.47uF 32

0AuF (15"x3}") 68p £1. 77p B1p.

0.22uF (13“x§”) 86p 1.0uF £1.56 91 60p

0.25uF (13"x3") 92p 2.2F £1.98 £1.3 76,

serhnal gk mmooE of -
05uF (13"x3") 68 , c t

0684F (2P £125  400hF £4.98 £332 £2.01 onstruction
1.0pF (2"x3") £1.37 15.0F £7.14 £4.76 £2.88

2.0pF (27x17) £1.95 22.0uF £9.66 £6.44 £3.90

*TANTALUM BEAD CAPACITORS - Values available: 0.1, 0.22,
0.47, 1.0, 2.2, 4.7, 6.8uF at 15V/25V or 35V; 10.0uF at 16V/20V or 25V;
22.0uF at 6V/10V or 16V; 33.0uF at 6V or 10V;.47.0uF at 3V or 6V;
100.0uF at 3V, ALL AT 12p EACH: 10 for £1.10; 50 for £6.00.
TRANSISTORS:

BC107/8/9 9p °BC183/183L 11p °*BF194 12p BFY51 20p
«BC114 12p +'BC184/184L 12p *BF196 13p BFY52 20p
«BC147/8/9 10p *BC212/212L 12p *BF197 13p OC71 20p
*BC157/8/9 12p *BC547 12p AF178 10p 2N3055 S50p.
+8C182/182L. 11p - *BC558A 12p BFYSO 20p "2N3702/41tp

1N914 ép; 8 for 45p; 18 for 90p. 1N916 8p; 6 for 45p; 14 for 90p.

1S44 S5p; 11 for 59p; 26 for £1.00, IN4148 S5p; 6 for 27p; 12 for 48p,

LOW PRICE ZENER DIODES: 400mW ; Tol. +-5% at 5mA. Value:

wailable; 3V; 3.6V; 4.7V; 5.1V; 5.6V; 6.2V; 6.8V; 7.5V; 8.2V; 9.1V,

10V; 11V; 12V; 13V; 13.5V; 15V, 16V; 18V, 20V; 22V; 24V; 27V; 30V,

AH at 7p each; S for 33p; 10 for 65p. SPECIAL: 100 Zeners for £6.00.
#RESISTORS: High stability low noise carbon film 5%, 1 W at 40°C;

W at 70°C. E12 series only — from 2.20) to 2.2MQ ALL AT 1p EACH; 8p

or 10 of any one value; 70p for 100 of any one value. SPECIAL PACK:

10 of each value 2.20) to 2.2MQ (730 resistors) £5.00.

SILICON PLASTIC RECTIFIERS - 1.5 Amp - Brand new wire
anded D027: 100 P.I.V. - Tp (4/26p); 400 P.L.V. - 8p (4/30p).

BRIDGE RECTIFIGRS: 2} Amp. 200V - 40p; 350V - 45p; 600V - 55p,
SUBMINIATURE VERTICAL PRESETS - 0.1W only: ALL AT Sp

Announcement

Kits for 1376/77

Mixer

Pre-amplifier . o

3 Watt audio amplifier
Power amplifier oh

40 watt AF power amplifier

»N
wh
=)

each; 500, 10010}, 22000, 470Q), 680() 1K, 2.2K, 4.7K, 6.8K, 10K, 15K, 22K,
47K, 100K, 220K; 680K, 1M, 2.5M.'& 5M.

PLEASE ADD 8% VAT TO ALL ITEMS EXCEPT THOSE MARKED
WITH * WHICH ARE 12{%. PLEASE ADD 20p POST AND
PACKING ON ALL ORDERS.

Send 5.A.E. for lists of additional ex-stock items. Wholesale Pprice lists
available to bona-fide companies. ALL EXPORT OROERS PLEASE Claht ohow

2 Watt IC universal amplifier
Automatic light control
Photo-cell amplifier ..

Triac AC requlator up {o 440W
Triac AC requlator up to 2200W
All-round AC/DC regulator
Interval and flasher unit
Electronic Roulette ..

NNBUoONWwALERE AN

- 1
RBAARNACENNANANEDLANNDGE - &G

-

ADD COST OF SEA/AIR MAIL. Low-cost Ilghlll;éal cc’rr.mol
MARCO TRADING | el T
Superlite
Dept. P1, The Old School, Edstaston, WEM, Salop. Tel: WHIXALL {Salop) gg:(‘;:?o';:'ec
464/5 (STD 094872) (Props: Minicost Trading Ltd.). Main circult unit
: Hi=Fi pre-amplifier
Hi-Fi pre-amplifier
gyi:jar trean.olo . A ™
iode medium wave reciever . o A
A AREER I FM transmitter/Signal Test Generator .. o
éﬂ\atkur band 2 metre VHF 144 MHZ converter
.. . . tuner ' ' ., 5, £ ol
Start training today and make sure you are qualified to take FM tuner module
advantage of the many opportunities open to the trained S culdaod
B} P Mini FM receiver p.
person. ICS can further your technical knowledge and VHF/UHF aenal amplifier
provide the specialist training so essential to success. fd'f;'f'(,',zg‘_""ﬁ""_’“‘”'r__
ICS, the world’s most experienced home study college, glere:: vu n;oldule B
rat . -meter modulefamplifier
h'as helpe.d Fhousands of ambitious men to move up into Multivibratorfsignal genarator.
higher paid jobs — they can do the same for you. eiljd m%dtlale((mfter nt‘:{infh;dn‘;;i)
. . 0 1 module (meter not include .
Fill in the coupon below and find out how! Balance moduie (meter not included)
There is a wide range of courses to choose from, in- Tuning module (meter not included) . -
cluding: L T R T
g mer not tnciude: Ve
CITY & GUILDS CERTIFICATES TECHNICAL TRAINING VeltageicomititerlEL WS g e
\. . £ . Voltage converter
Telecommunications Technicians B A M Power pack
Radio TV Electronics Technicians’ GepEgIceIchoice|alinonsexar) Power pack .. A e
. q .S courses deslgned to equip you for a = o
\Electrical Installations Technicians’  better job in'gour .anigu!apr Branch of 3333 f::;’l';' {ransiotmagnot inclutod)y
:I;s;it:ti:vjlar:zt:s:i?(|on Work ‘é'.z:c}i‘(_’,';'i?’g;’;?',:‘e.;ﬁ?\é & Power supply {Iransformer not included) |
aintenance L
MPT Radio Communications Cert.  Computer g‘ng{r;gieéinnﬂwgﬁg\ming Please enclose 25p for p & p with order.
U
EXAMINATION STUDENTS — 4 Sawiong o :
GUARANTEED COACHING «Electrical Engineering, Installations
UNTIL SUCCESSFUL & Coprracing

Send for free Gatalogue to:
JOSTYKIT (UK) LTD., Mail Order Division
P.0. Box 68, Middleshorough,
Cleveland, TS 506

COLOUR TV SERVICING
Technicians trained in TV Servicing are In constant demand. Learn afl the
techniques you need to service Colour and Mono TV sets through' new home

study course app by leading 2

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

.1 am interested in
Name ex
Address

To:

Occupation
Accredited
Iﬂs by CACC International Correspondence Schools,

Member of Dept 789C. Intertext House. LONDON
ABCC SW8 4UJ or phone 01-622 9911 (all hours)

L [ R [ TR N
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SPEAKERS
Baker Group 25, 3, 8 or 15 ohms £13.0C
Baker Group 35, 3, 8 or 15 ohms £14,50
Baker Group 50/12 8 or 15 ohms £21.00
|Baker Group 50/15 8 or 15 ohms £25.75
Baker Deluxe 12 8 or 15 ohms £17.50
Baker Major 3, 8 or 15 ohms £15.00
Baker Superb 8 or 15 ohms £22.50
Baker Regent 12” 8 or 15 ohms £12.50
Baker Audlitorium 12 8 or 15'ohms £21.00
Baker Auditorium 15" 8 or 15 ohms £25.75
Castle BRS/DD 4/8 ohms £9.95
Celestion G12M 8 or 15 ohms £12.95
Celestion G12H 8 or 15 ohms £15.95
Celestion G12/50 8 or 15 ohms £18.00
Celestion G12/50TC 8 or 15 ohms £20.00
Celestion G15C 8 or 15 ohms £26.95
Celestion G18C 8 or 15 ohms £€39.95
Celestion HF1300 8 or 15 ohms £7.50
Celestion HF2000 8 ohms £8.55
Celestion MH1000 8 or 15 ohms £12.50
Coles 4001 G&K £€5.90
Decca London ribbon horn £31.50
Decca London CO/1000/8 Xover €6.95
Decca DK30 ribbon horn £20.50
Decca CO/1/8 Xover (DK30) €4.75
EMI 14x 9 Bass 8 onms 14A770 €12.50
EMI 8x 5, 10 watt, d/cone, roli surr. £3.95
EMI 63" d/cone, roll surr. 8 ohms £3.95
Elac 59RM109 (15) 89RM 114 (8) £3.95
Elac 64" d/cone, roll surr. 8 ohms £€3.95
Elac 10" 10RM239 8 ohms £3.95
Eagle FR4 £6.75
Eagle FR65 £€11.95
Eadleiens £14.95
Eagle FR1
Eagle HT15 cégzgg
Eagle HT21 £5.50
Eagle MHT10 £5.25
Eagle FF28 multicell, hom €7‘_50
Fane Pop 15, 8 or 16 ohms £5.75
Fane Pop 33T, 8 or 16 ohms £9.95
Fane Pop 50, 8 or 16 ohms £12.50
Fane Pop 55, 8 or 16 ohms £16.76
Fane Pop 60, 8 or 16 ohms £19.95
Fane Pop 70, 8 or 16 ohms £21.75
Fane Pop 100. 8 or 16 ohms £33.95
Fane Crescendo 12A, 8 or 16 ohms £42.95
Fane Crescendo 12BL, 8 or 16 ohms £44.95

Fane Crescendo 15/100A, 8 or 16 ohms £54.95
Fane Crescendo 15/125, 8 or 16 ohms £64.95

SPEAKERS

Fane Crescendo 18, 8 or 16 ohms
Fane 910 Mk.Il horn

Fane 920 Mk.Il horn

Fane HPX1 crossover 200 watt

Fane 13 x 8, 15 watt dual cone

Fane 801T 8" d/c, roll surr,

Goodmans Axent 100

Goodmans Audiom 200 8 ohms
Gnodmans Axiom 402 8 or 15 ochms
Goodmans Twinaxiom 8 8 or 15 ohms

Goodmans 8P 8 or 15 ohms
Gaodmans 10P 8 or 15 ohms
Goodmans 12P 8 or 15 ohms
Goodmans 12PG 8 or 15 chms
Goodmans 12PD 8 or 15 ohms
Goodmans 12AX 8 or 15 ohms
Goodmans 15AX 8 or 15 ohms
Goodmans 15P 8 or 15 ohms
Goodmans 18P 8 or 15 ohms
Goodmans Hifax 750P
Gnodmans 5° midrange 8 ohms
Gauss 12"

Gauss 15~

Gauss 18"

Jordan Watts Module, 4, 8 or 15 ohms

Kef T27

Kef T15

Kef B110

Kef 8200

Kef B139

Kef DN8

Kef DN12

Kef DN13 SP1016 or SP1017

Lowther PM6

Lowther PM6 Mk.|

Lowther PM7

Peerless KO10DT 4 or & cinms
Peerless DT10HFC 8 ohms
Pgerless KO4OMRF 8 ohms

Peerless MT225HFC 8 ohms
Richard Allan CA12 12" bass
Richard Allan HP8B

Richard Allan LP8B

Richard Allan DT20

Richard Allan CN8280
Richard Allan CN820

Richard Allan Super Disco 60W 12"
Coles 4001 G&K

Tannoy 10 Monitor HPD
Tannoy 12 Monitor HPD
Tannoy 15° Monitor HPD

WILMSLOW AUDIO

THE Firm for speakers!

SPEAKER KITS

COMPLETE KITS IN STOCK FOR

RADFORD STUDIO 270,

POPULAR HIFI

““Hi-Fi Loudspeaker

RADFORD STUDIO 90, RADFORD MONITOR 180,

RADFORD STUDIO 360,

HIFI ANSWERS MONITOR (Rogers), HIFI NEWS NO
COMPROMISE (Frisby), HI FlI NEWS STATE OF THE
ART, WIRELESS WORLD TRANSMISSION LINE
{Bailey), PRACTICAL HIFI & AUDIO MONITOR (Giles),

- PRACTICAL HIFI & AUDIO TRIANGLE (Giles),

{Colloms) ETC.

On Dem. Answers Monitor, State of Art, etc.
Construction leaflets for Radford, Kef, Jordan Watts,
Tannoy, HiFi Answers Monitor, Free on request
PA Amplifiers, microphones etc. by
Linear, Shure, Eagle, Bayer, AKG etc.

FREE with orders over £10

Enclosures’’ Book

£75.95 Baker Major Module 3, 8 or 15 ohms each £18.00
£15.75 Goodmans DIN 20 4 or 8 ohms each £15.75
£45.95 Goodmans Mezzo Twin kit pair £51.95
£2 50 Helme XLK 20 pair £17.50)
£5.50 Helme XLK 30 pair £21.95
9.50 Helme XLK 35 pair £28.75
8.50 Helm9 XLK 40 pair, £38.501
ela 90 KEFkit 1 pair £59.60
£22.00 KEFkit I each £56.00
£10.60 Peerless 1060 pair £61.50]
Pearless 1070 each £54.95,
£6.50 paeriess 1120 each £61.00
£6.95 paerless 2050 pair £43.95
£16.50 Peerless 2060 pair £68.50
£17.75 Richard Allan Twin assembly each £13.95
£18.75 Richard Allan Triple 8 each £20.75
£44.00 Richard Atlan Triple 12 each £25.95
£49.0Q Richard Allan Super Triple each £29.50
£24.0C Richard Allan RA8 Kit pair £37.80
£39.95 Richard Allan RA82 Kit pair £69.401
£16.95 Richard Allan RA82L Kit pair 6570
£4.25 ponton 2XP Kit pair £23.25,
£132.00 wharfedale Linton 3XP Kit pair £34.25
£139.00 \\parfedale Glendale 3XP Kit pair £49.50
£140.00 HI-FI ;
€16.25 ON DEMONSTRATION
£€8.50 In our showrooms:
£10.75 Akai, Armstrong, Bowers & Wilkins, Castle,
£10.95 Celestion, Dual, Goodmans, Kef, Leak, Pionaer,
£11.95 Radford, Richard Allan, Rotel, Tandbera, Trio,
£24.95 Videotone, Wharfedale, etc.
£2.75 —Ask for our HiFi price list—
£7.25
£4.95 THIS MONTH’S SPECIALS (Carr. £2.50)
SANSUI 331 £114.00
ggggg PIONEER 7070 £€199.00
£48.00 TRIO KR 2600 £109.00
£825 SUGDEN A21 £130.00
£9.50 SANSUI SC 2000/2002 £160.00
£10.50 MINIMAX Mk Il £46.95
€3.75 Wae stock the complete Radford range of
£19.80.  amplifiers, preamplifiers, power amplifiers,
mg-sg tuners etc., and also Radford Audio Laboratory
EG?S equipment, low distortion oscillator, distortion
£16.95 measuring set, audio noise meter etc.
£3.15 ALL PRICES INCLUDE VAT
£17.95 (Prices correct at 12/1/77)
£5.90 Send stamp for free 38-page booklet
£79.26 “Choosing a Speaker™
£87.00 All units guaranteed new and perfect
£103.25 Carriage and Insurance
Speakers up to 12" 60p; 12" £1.00; 15" £1.75;
18" £2.50; Kits £1,00 each {£2.00 {

ger pair);
Tweeters & Crossovers 33p each.

WILMSLOW
AUDIO

DEPT REC
LOUDSPEAKERS, MAIL ORDER AND EXPORT
SWAN WORKS, BANK SQUARE, WILMSLOVJ
HIFI, RADIO & TV: SWIFT OF WILMSLOW, b
SWAN STREET, WILMSLOW CHESHIRE
PA, HIFl & ACCESSORIES: WILMSLOW
AUDIO, 10 SWAN STREET, WILMSLOW
CHESHIRE
TELEPHONE: LOUDSPEAKERS, MAIL ORDER
AND EXPORT WILMSLOW 29599
HIFI, RADIO ETC.. WILMSLOW 26213

Access & Barclaycard Orders
accepted by phone

FEBRUARY 1977
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" Spaihrilz mha

Capacitive discharge
electronic ig

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds
Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete.‘ {1 can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb design of the Sparkrite circuit it completely

*

eliminates problems of the contact breaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50t:: of the norm. 11 wilt 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 eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up 10 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed stee! case coated in matt black epoxy resin, ready
drilled base and heat-sink, top quaiity 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts.
bolts, stican grease, full instructions 10 make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from “Sparkrite’ ignition to conventional
ignition for performance comparisons. static timing etc., and wiil

also switch the ignition off completely as a security devige, includes I
switch connectors, mounting bracket and instructions. Cables excluded.
Also avaitable RPM limiting control for dashboard mounting

{fitted in case on ready built unit).

CALLERS WELCOME. For Crypton tuning and fitting service
phone {0922) 33008 J

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

il
Electronics Design Associates, Dept., REC/1
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652
Name
Address

S z
ME. 2 DIV Ass. Kit @ £11.80 Cod T g | enclose cheque/PO’s

1or£
Mk, 2 Ready Built Negative Earth @ £14.97

MK, 2 Ready Built Positive Earth @ £14.87 | | Cheque No,

Ignition Changsaver switches @ £4.30

Send SAE if brochure
onty required.

A.P.M. Limit systems in above units @ £2.42

\ T 1 I 1 1 1 )
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NOW AVAILABLE ...

LATEST
BOUND VOLUME
No. 29

“Radie & Electronics
Constructor”’

¥
|
b

B

AUGUST 1975 tb JULY 1976

Comprising

776 pages PRICE £3.10 P&P 75p

inc. index

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

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

PRICES
VOL. 27

£2.40 per volume P&P 75p

; VOL. 28
£2.75 per volume P&P 75p

Limited number of these
volumes still available.

We regret all earlier volumes are now
completely sold out.

Available only from

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

RADIO COMMUNICATION HANDBOOK

VOL. 1 —R.S.G.B.

ELECTRONIC CALCULATOR USERS HANDBOOK
5 PRICE: £1.20

by M. H. Babani

PROJECT PLANNING & BUILDING
by M. A. Colwell

SIMPLE CIRCUIT BUILDING
‘5 P. C. Graham

PRACTICAL ELECTRONIC PROJECT BUILDING

by A, C. Ainslie PRICE: £2.256

PAL SYSTEM
w:NgsHTibobner:ocxsT BOOK PRICE: £a.qg DY G- N Patchett PRICE: £5.40
110 OPERATIONAL AMPLIFIER PROJECTS 53,503’“3({,;Yn;a';'°7”“ EpLTs PRICE: £2.76
FOR THE HOME CONSTRUCTOR L -
by R. M. Marston PRICE: £2.76 :’E"L:g'E':)LESSYgTFEmL COLOUR T.V. &
STEREO F.M. RADIO HANDBOOK by H. V. Sims PRICE: £2.60
by P. Harvey PRICE: £3.00 Sk e
RADIO SERVICING PROBLEMS I:‘.E g_sg:,LC.LS,SCOPE EES PRICE: £2.80
by W. A. L. Smith PRICE: 86p etecitan it & AADIO
THE HANDBOOK OF ELECTRONIC TABLES by M. Nelkon PRICE: £3.10

by M. Clifford

TEST INSTRUMENTS FOR ELECTRONICS
by M. Clifford

PRICE: £2.25

PRICE: £1.70

PRICE: £2.10

PRICES INCLUDE POSTAGE
We have the Finest Selection of English and American Radio Books in the Country

19-21 PRAED STREET (Dept RC) LONDGN W2 INP
Telephone 07-723 4185

THE MODERN BOOK CO

110 ELECTRONIC ALARM PROJECTS FOR THE

HOM
by R.

PRICE: £2.26 THE

by G.
PRIN
by S.

ELECTRONIC SYSTEMS FOR RADIO, T.V.

& EL
by R.

COLOUR T.V. WITH PART. REF. TO THE

NEW FIFTH EDITION

PRICE £8.10

E CONSTRUCTOR

M. Marston PRICE: £3.20
CATHODE-RAY OSCILLOSCOPE & ITS USE

N. Patchett PRICE: £4.00

CIPLES OF TRANSISTOR CIRCUITS
W. Amos PRICE: £4.46

ECTRONICS MECHANICS
Lewis

PRICE: £3.45

The Home Radio Components catalogue has 200 pages fill-
ed with over 5,000 items, well over a thousand of them
illustrated. With every catalague comes a free bargain list
showing many items at such give-away prices that the
savings can pay for the catalogue several times over. The
catalogue costs just £1 plus 4'0p for post and packing. Send
for one today!

W i
_“;cm

h

— its electraonic.

't with components
w HoME RADI0 /

HOME

Please write your Name and Address in block capitals

Although the gear worn by today's electronic enthusiasts
may differ from that sported by our friends in the photo,
similar conversations can be heard any day of the week in
this fair land of ours. Of course, the subjects under dis-
cussion are by no means limited to musical instruments —
they are as varied as the skill and ingenuity of modern man
can devise.

The components incorporated in them are even more varied,
and thousands of them are to be tound in the famous Home
Radio Components catalogue. No matter what project you
wish to tackle it will pay you to purchase this superb cata-
logue and then, for quick and helpful service, to.order your
actual components from Home Radio.

____——__._—__——-I

RADIO (Components) LTD.. Dept. RC |

i 434-240 London Road. Mitcham, Surrey CR4 3HD
Regd No 912966 London

__________ —_————d
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NEWS .

.  AND .

NEW NOISE CANCELLING MICROPHONE

The new noise cancelling microphones from

Selsound — Type 3500 (right),
Type 4500 (left)

From Selsound Limited comes the news that the
Company’s Engineers have developed a new noise
cancelling microphone. This unit follows the Selsound
tyg{g 2500, over 10,000 of which have been sold.

he microphone — of which there are two
variations, the 3500 and 4500 — is a miniature,
pressure gradient,moving coil transducer which offers
marked improvement in the quality of reproduction.
It is for close talking applications and the Company

has’developed a new principle — for which a Patent
has been applied — wﬁich makes it possible to utilise
the special characteristics and the' high magnetic
energy of recently available rare earth materials. By
utilising these materials, Selsound have found it
possible to achieve small size while retaining good
sensitivity.

The design of Selsound types 3500 and 4500 com-
bines high reliability allowing use under rough con-
ditions and a large degree of shielding from external
magnetic fields. %‘he a%ility to discriminate between
speech in close proximity and very high levels.of en-
vironmental noise, even approaching the threshold of
pain, is claimed to be remarkable.

'The new module, designed to facilitate mounting, is
available as a basic insert for inclusion in customer’s
own housings. alternatively, Selsound have produced
an attractively styled, switched hand-held arrange-
ment, and a boom mounting is available.

Selsound is located in Victory Close Industrial
Estate,Chandlers Ford, Eastleigh, Hants.

Many constructors pursue their hobby
without meeting fellow enthusiasts, either by
choice or through force of circumstances. We
always encourage readers to join radio clubs
or organisations such as The Radio Society of
Great Britain or The British Amateur Elec-
tronics Club, as enthusiasts can then co-
operate to mutual advantage.

Electronics could not have developed to its
importance in our everyday lives had not large
numbers of people worked together as scien-
tists, designers, manufacturers or indeed as
amateurs — the latter having made a great

contribution to radio communication in par- °

ticular.

Therefore in this and other features we give
news of activities and developments outside
the scope of the individual shack or workshop.
Such news can only be fragmentary in view of
the enormous volume of activity. In this issue,
for example, there is a brief report on some
items of interest exhibited at Electronica 76, the
great German electronics exhibition held last
December.

We feel that these short news items can add
much of interest to your enjoyment of the hob-
by and who knows you may discover, by acci-
dent or design, some aspect of electronics
previously overlooked which can be reported
in these pages.

AGFA CARAT CASSETTES — FERUM + CHROM NOW AVAILAB‘LE

The advanced dual coating in AGFA
CARAT cassettes produces a tape of
maximum sensitivity for both high
and low frequencies and at the same
time offers a minimal degree of distor-
tion.

The upper coating of chromium
dioxide has optimum properties for
recording high frequencies, whereas
the lower layer of iron oxide ensures
first class reproduction of the low fre-
quencies. The result is a new type of
cassette which gives genuine hi-fi per-
formance, which previously might
only have been expected from reel-to-
reel tape.

AGPPA claim the following im-
provements over low-noise iron oxide
cassettes and chromium dioxide
cassettes (optimal bias setting in each
case): Noise level — 4.5 dB better than
iron oxide. Frequency response — 3
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.dB better than chromium dioxide.

Max. output level — 4 dB better than
iron oxide, 1.5 dB better than
chromium dioxide. Dynamic range —
8.5 dB better than iron oxide.

Ideally, a new setting Fe-Cr on the
recorder is desirable to achieve the
most from these new cassettes, but the
improved dynamics still offer a con-
siderable advantage in sound quality
over other cassettes when used on con-
ventional machines. On recorders with a
manual Fe or Cr change-over system,
the qualities of the new cassette will be
turned to the best account when recor-
ding is carried out in Fe mode and
reproduction in Cr mode.

Further information from: Agfa-
Gevaert Limited, 27, Great West
Road, Brentford, Middlesex.

EA80

QINERT
st R KT

ferum+Chiom

ARAT
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12th APPLETON LECTURE

Sir Edward Appleton’s pioneering work in the
1920’s and 1930’s on wave propagation in the
ionosphere has helped broadcasters and other com-
municators considerably in understanding the
medium they use: In the 12th Appleton Lecture given
to the Institution of Electrical Engineers (IEE),
James Redmond, Director of Engineering of the
BBC, described the nature of the various ionospheric
effects first brought to liiht by Appleton’s work and
discussed the possible broadcasting developments
based on an understanding of these effects.

Appleton’s research led to the discovery of the up-

er reflection layer of the ionosphere (the Appleton
ayer) and made possible the calculation of
transmitter ranges on the MF band and the levels of
interference from distant stations. As a result of this
and subsequent work by others, the broadcaster has
been able to predict the sometimes beneficial and
sometimes harmful effects of ionospheric and other
reflections on transmissions in bands which now
range from a few hundred kiloherz to many gigaherz.

‘TELEVISION AND RADIO 1977°

The first twenty-one years of Independent Broad-
casting, including the development of the Indepen-
dent Television and Independent Local -Radio
transmitter networks, are reviewed in the Indepen-
dent Broadcasting Authority’s annual handbook,
“Television and %{adio 1977, published on 4th
January.

A new television relay station is opened by the IBA
almost every week and at the end of 1976 some 250
UHF transmitting stations were in operation, bringing
39 people out of 40 in the United Kingdom within
range of colour television. Many more stations re-
.main to be built, however, in order to provide im-
proved reception for outlying districts.

An important section of the handbook, “Better
‘Viewing and Listening”, is devoted specifically to
technical operations. It describes how to get the best
reception of television and radio programmes, ives
details about the transmitting stations and looks at
the latest technical achievements of the IBA.

In 1976 the colour service reached the Channel
Islands, new areas of the Highlands and Islands of
Scotland and other remote parts of the United
Kingdom. “Bringing the Pictures to You” describes
some of the problems involved in extending the ser-
vice. :

“Technical Developments in Broadcasting” looks
at the practical application of new developments and
at the IBA’s role in the engineering field, and
describes the IBA’s long-term plans for streamlining
the running of its UHF transmitter network. “The
Sound of ILR” examines the technical requirements
of local radio, and “Good Listening to ILR” and
“Good Viewing of ITV’" explains how to get the best
reception.

“Television and Radio 1977”, is a comprehénsive
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COMMENT

FM INTERCOM

This new F.M. Intercom provides very clear two
way communication which can'be up to a distance of
three-quarters of a mile, but both stations must be
plugged into the same side of power line distribution
normally on one side of the street.

‘The frequency of the unit is pre-set at 145 kHz and
should not be adjusted.

Model FN1113S comprising two stations costs £60
and additional stations cost £30 each.

Model FN116S comprising three stations costs
£105 and additional stations cost £35 each. An addi-
tion of 124% for V.A.T. must be added to all costs.

“The units are obtainable from Hadley Sales Ser-
vices, 112 Gilbert Road, Smethwick, Warley, West
Midlands B66 4PZ.

and detailed guide to the wc')rkin%f of Independent
Television and Independent Local Radio. It
describes the work of the IBA and the programme
companies.

“Television and Radio 1977, 224 pages, 9in x 7}in,
over 300 illustrations (many in colour). Price £1.40,
available from newsagents and booksellers.

"Have you got a bent hairpin by any chance?”
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INTEGRATED
CIRCUIT

T.R.F. TUNER

by F. G. Rayer

This is a simple medium and long wave tuner incorporating
the integrated circuit type ZN414, Although primarily intended
to be employed with an amplifier which was described in an
earlier issue, the circuit can be readily modified to adapt it for
use with most other amplifiers or with high impedance head-

phones.

In the July 1976 issue of this journal the author
described a ‘General Purpose 1.C. Amplifier,’ this
having its own a.c. mains supEly and internal
speaker, and incorporating an LM380ON a.f. in-
tegrated circuit. In a second shart article, ‘General
Purpose ‘Pre-Amplifier’ which appeared in the
November 1976 issue, details were given of a single
transistor pre-amplifier which could be added to the
main LM380N amplifier. The present article

describes a ZN414 t.r.f. tuner which may also be

employed with the LM380N amplifier (either with or
without the pre-amplifier) to give loudspeaker recep-
tion of medium and long wave signals. The tuner is
capable of receiving local and some Continental
signals on medium waves and, in areas of reasonable
signal strength, the Radio 2 long wave signal on 1,500
metres. .

Construction of the tuner should raise few problems
and the only item of test equipment required is a mul-
timeter having a sensitivity of 10,0000 per volt or
better on its voltage ranges.

CIRCUIT DIAGRAM

The circuit of the.t.r.f. tuner appears in Fig. 1, and
it will be noted that this is based on the integrated cir-
cuit type ZN414. This i.c. provides a high level of r.f.
amplification and includes a transistor detector.

L1 and L2 are the medium wave and long wave sec-
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tions of the ferrite rod aerial, L2 being short-circuited
by S1 for medium wave reception. The ferrite aerial is
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Fig. 1. The circuit of the t.r.f. tuner. This incor-
porates a ZN414 .c.
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COMPONENTS

Resistors

(All fixed values i watt 5%)

R1 100ka

R2 680Q

R3 3300

‘R4 5.6kQ

R5 4702 or 500Q pre-set potentiometer,
0.1 watt skeleton, horizontal

Capacitors
1 0.01 «F type C280 (Mullard)
C2 0.1 F type C280 (Mullard)
C3 0.1 uF type C280 (Mullard)
C4 4.7u'F or 5uF electrolytic, 6 V. Wkg.
VC1 208pF variable (see text)

Inductors
L1, L2 medium and long wave ferrite
aernal type MW/LW.5FR (Denco)

Integrated Circuit
IC1 ZN414

Switch
S1 s.p.s.t., miniature slide (see text)

Socket
SK1 3.5mm. jack socket

Miscellaneous
Case and front panel (see text).
Control knob
Veroboard, 0.15in. matrix
Aluminium sheet (for brackets)
S.R.B.P. strip
Wander plug and socket (see text)
Bolts, nuts, wire, etc.

a ready-wound Denco component, and if difficulty is
experienced in purchasing this through retail sources
it may be obtained direct from the manufacturer,
Denco (Clacton) Ltd., 357/9 Old Road, Clacton-on-
Sea, Essex, CO15 3RH. The tuning capacitor
recommended should have a maximum capacitance
of 208pF, and this can consist of one section of a
Jackson type ‘00’ 208 +176pF 2-gang capacitor, no
connection being made to the 176pF section. Alter-
natively, a Jackson type ‘01’ single gang 208pF
capacitor may be employed, this being available from
Home Radio.

In ZN414 circuits the tuning capacitor is usually
connected directly across the ferrite aerial coils, but
in this circuit it couples to the aerial coils via the
bypass capacitor C1. This method of connection
causes no difference in circuit operation, and it allows
the tuning capacitor to be directly mounted, without
finsulation, on a metal front panel which is common
with the 'negative supply rail. R1 is the usual input
bias resistor and R2 the output load for the ZN414.
C2 bypasses the r.f. content of the output signal whilst
C3 1i:ouples the detected a.f. signal to the output jack
socket.

When used with the General Purpose I.C.
Amplifier, the tuner receives its positive supply from
the rectified supply in that amplifier. A single in-
sulated red wander plug socket is added at the back of
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the amplifer, this being connected to the positive side
of the 2,500uF reservoir capacitor inside the
amplifier. A flexible lead from the tuner terminated
in a matching wander plug is then connected to this
socket, whereupon the positive supply is applied to
R4 of Fig. 1. The current drawn by the tuner is very
low and it can be used with the amplifier when the
latter incorporates a mains transformer having a
secondary rated at 100mA.

The supply voltage required by the ZN414 is in the
range of 1.2 to 1.6 volts maximum, the manufac-
turer’s recommended_voltage being 1.3 volts. This
voltage is that across C4 and is applied to the i.c. out-
put load resistor, R2. The supply voltage from the
amplifier is dropped to the required level by means of
the potential divider given by R4, R3 and R5. R6 is a
pre-set potentiometer and is set up so that the desired
voltage may be obtained. It is adjusted after the tuner
has been assembled and connected up to the
amplifier. R5 is initially set to insert minimum
resistance into circuit, i.e. its slider is at the lower end
of its track as depicted in Fig. 1. A voltmeter having a
sensitivity of 10,000 0 per volt or better and switched
to a suitable low voltage range is connected across C4,
after which the resistance inserted by R5 is slowly in-
creased until the voltmeter indicates 1.3 volts. The
voltmeter is then removed. After some experience
with the tuner has been obtained and the two. ferrite
aerial coils are correctly positioned on the ferrite rod
R5 may be readjusted, with the voltmeter once more
connected across C4. It will be found that at higher
voltages below the maximum of 1.6 volts there are
whistles at part or all of the tuning range. In general,
it will be found that best reception is given when the
voltage across C4 is just below the-level at which the
whistles appear. The voltage across C4 must not be
allowed to exceed 1.6 volts.

The tuner output is coupled to the amplifier input
by way of a screened lead having a 3.5mm. jack plug

.at each end. The screened lead braiding connects to

the sleeve contact of each plug, and the centre wire to
the tip contact. If the amplifier has the pre-amplifier
incorporated, the plug from the tuner is fitted into the
socket which couples to the LM380N input and not to
the socket which couples to the pre-amplifier. The
screened lead braiding also carries the negative supp-
ly from the amplifier to the tuner.

DIFFERENT VOLTAGES

If the tuner is to be employed with an alternative
amplifier from which a different supply voltage is
available, the value of R4 may be changed according-
ly. Fig. 2 shows the values required in R4 for supply
voltages of 3, 4.5, 6 and 9 volts. With these different
volta%es, R5 is adjusted for the requisite ZN414 supp-

ly voltage across C4 in the manner just described.
Supply voltage Value of Rgq
3v 820n
45V |-5kn
6V 2:2kn
9V - 3%9kn

Fig. 2. Table showing alternative values for R4
at different supply voltages
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6BA clear

Fig. 3. The copper side of the Veroboard hanel.
The components appear on the other side of
this panel

If it is' desired that the tuner be a self-
contained tuner with its own supply, C4, R3, R4 and
R5 can be omitted. A single 1.5 volt dry cell type HP7
or similar is then used for the ZN414 supply. Its
negative side is connected to the negative supply rail
and its positive terminal via an on-off switch to R2.
The circuit may then also be employed as a receiver
in its own right by plugging a pair of sensitive high
resistance headphones (2,000 per phone) into the
output socket. Incidentally, a single high impedance
earphone will not normally have sufficient sensitivity
for satisfactory operation’in this manner.

CONSTRUCTION

The small components are assembled on a piece of
Veroboard of 0.15in. matrix having 18 holes by 10
copper strips. The underside of this board is shown in
Fig. 3. Note that a jumper consisting of bare tinned
copper wire connects to seven of the strips. This wire
is on the copper side of the board. So, also is the short
Jjumper wire under R5.

The author’s tuner was assembled in a plastic case
measuring approximately 6 by 4 by 4in. and having a
metal front panel. Any plastic case of similar sjze
which is capable of taking the components, and which
has a plastic or metal front panel may be-employed. A

The parts of the receiver are secured to the

front panel. The disc ceramic capacitors visible

in the C1, C2 and C3 positions were later
replaced by plastic foil components
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possible case is given by a small plastic ‘lunch box’
with the lid used as the front panel. These boxes are
quite strong but the material of which they are made
is rather brittle and care is needed when drilling
holes; the drill used should be sharp and only light
pressure should be applied. A good appearance can be
given with lunch boxes by painting them on the inside.
The paint must be absolutely dry before the lid is
finally fitted. ]
A small bracket cut out from aluminium sheet is
secured with 6BA screws and nuts to the 6BA clear
holes in the Veroboard panel. This bracket is on the
component side of the board. The bracket extends so
that it is clamped between the front plate of the tun-
ing capacitor and the front panel, as indicated in Fig.
4. Both the front panel ams) the bracket will require
three 4BA clear holes to allow screws to pass into 4BA
tapped holes 'in the tuning capacitor front plate.
These screws need to be short, as their ends must not
pass more than fractionally inside the capacitor front
plate or the capacitor vanes will be damaged. Either a

L2 L
@
| (21 C
C | |
Vil i / A /
/ —/'r::r—-'
/ =7
Si N
e @ U ol
SK
. / Ve,
Front panel S.R.B.P. strip Bracket Bracket
(5/8'% 2"

Fig. 4. Final wiring details, The lead from SK1

marked ‘MC" is not needed if a metal front pan-

el is used and the socket has an open construc-
tion

large central hole for the spindle and the ball race
may be provided, or a smaller hole can be drilled and
metal spacing washers fitted over the 4BA screws
between the bracket and the capacitor front plate.
The bracket provides the connection between the
Veroboard panel and the capacitor moving vanes.

If the front panel is plastic, or if the output jack
socket is of insulated construction, a solder tag should
be fitted on the component side of the board at the
point marked ‘MC’ in Fig. 3. The sleeve contact of the
socket is then connected to this tag. With a metal pan-
el and an output socket of open construction the
sleeve contact is connected to the negative rail via its
mounting nut and bush.

R5 is an 0.1 watt horizontal skeleton potentiometer
with 0.2in. spacing between track tags and 0.4in.
spacing between track and slider tags. Its tags fit com-
fortably into the Veroboard holes indicated in Fig. 3.
Unnecessary stray capacitive coupling between lead-
outs 1 and 2 of the i.c. tends to cause Instability and so
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only lead-outs 1 and 3 are soldered to the Veroboard
panel. An extension wire is soldered to lead-out 2 of
the ZN414 and this is taken directly to the fixed vanes
tag of the tuning capacitor.

A small right angle bracket is secured to the front
panel and a strip of s.r.b.p. is bolted to this, as in Fig.
4. A band of stout card or flexible plastic is arranged
to go round the ferrite aerial rod at its centre, and its
ends are secured to the end of the s.r.b.p. strip with a
6BA bolt and nut. The bolts and nuts at the small
metal bracket are 6BA also.

The Denco ferrite aerial has a base coupling win-
ding on the medium wave coil and a tap in the long
wave coil. These are ignored and the appropriate
leads are rolled up out of the way. If necessary, they
can be secured with adhesive to ensure that they do
not make contact with component connections. L1
and L2 are connected in series, as in Fig. 4, with their
junction soldered at S1. Fit L2 so that the direction of
the winding is the same as that of L.1. This can be seen
gy examining the coils or by following the maker’s

ata.

The layout on the front panel is not critical. The
tuning capacitor is mounted to the right and switch S1
to the left, both being centrally positioned between
the top and bottom of the panel. The output jack
socket is mounted near the bottom left-hand corner of
the panel. The author covered the panel with self-
adhesive decorative plastic, this having a wood grain
appearance to match the sides and top of the
amplifier. A simple scale can be fitted behind the
knob for the tuning capacitor. S1 will normally be
availjlble as d.p.d.t. The unused contact tags are ig-
nored.

Another view of the parts fitted behind the
front panel

When construction is complete and the wiring has
been carefully checked, the tuner is coupled to the
amplifier with which it is to be used. R5 is next set up,
as already described, for a voltage of 1.3. volts across
C4. L1 is then moved along the ferrite rod until cor-
rect medium wave coverage is given. After this, L2 is
moved along the rod such that Radio 2 on 1,500
metres is received at approximately the centre of the
tuning range. ;

R5 1s later given its final adjustment and the tuner
is then ready for use. n

CITIZENS' BAND ANNOUNCEMENT
BY R.S.G.B.

‘The Society is aware of the numerous items that have
appeared on this subject in various journals both as cor-
respondence and as feature articles, It is apparent that much
of this material has been generated by those who will profit
financially from the introduction of the facility rather than
potential users. L ] .

The Society is often asked to state its policy on a citizens’
band. It is somewhat difficult to offer an informed opinion
on a matter concerning which nothing definite is known.
Understandably no guide lines are available from the ad-
ministration regarding the various possibilities and it is in
this context that the following statement is made.

The matter of a citizens’ band is under continual con-
sideration by the Society’s Telecoms Liaison Committee and
the Council approves its present views which are:

(a) The RSGB exists to safeguard the interests of its mem-
members and of the Amateur Service in the UK. The
Amateur Service is a defined service in the Radio
Regulations (Geneva 1976) and is accorded world wide
status in the same way as the professional services. A
citizens’ band facility exists only where a national ad-
ministration is prepared to set aside spectrum space for
this use. g ; g

(b) While the RSGB may have no direct interest in a citi-
zens’ band facility by its present articles of association it
must, in the interests of its members, take heed of
developments likely to affect the Amateur Service.

(c) The major consideration affecting the introduction of
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any new facility is the ability of the administration to ex-
ercise complete and effective control. Anything less is not
acceptable.

(d) The RSGB is not opposed to the introduction of a short
range personal communications facility provided that its
location in the spectrum and the equipment used are
suitable. The 27MHz band as used in the USA and some
European countries is probably one of the most unsuitable
trequency bands.that could be envisaged. There are three
main reasons:

(i) its proximity to the amateur 28MHz band and the
consequent availability of high power equipment
{,)oge(tiher with the ease of illegal operation in this

and,

(ii) the existence of long distance propagation during

___part of the sunspot cycle, and

(iii) the interference to tefevision receivers, particularly
those operating in Band 1.

Having regard to equipment now available it would

appear that a vhf or uhf fm service with power limitation,

crystal control and type approved apparatus could be

suitable. ,

(e) Location of a citizens’ band within an existing amateur
amateur service allocation is not acceptable to the RSGB.
Further, if this facility is eventually allowed it ought to be
located in a part of the spectrum remote from any
amateur allocation to prevent illegal operation in an
amateur band such as is now experienced in the USA.
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TURNING
TRANSISTORS
ON

by J. M. Carstairs

A useful short-cut in finding the max-
imum base bias resistance value which
will turn a transistor fully on.

In electronic switching applications we frequently
encounter the situation illustrated in Fig. 1. A tran-
sistor is required to apply almost the full supply
potential across a load in its collector circuit, the tran-
sistor being turned hard on b%: the current flowing

through the base bias resistor. This resistor is return. ¢
ed (either directly or effectively) to the same supply
rail as the load. A typical load can be a relay coil.

The basic circuit of Fig. 1 appears twice in the
astable multivibrator of Fig. 2. The multivibrator
goes not necessarily require that each transistor turns : -
ard on during the period in the multivibrator cycle : S : = 5
when it is conducting, but it is normally preferable fg./2. 7:;2;;;?::2{;;’,% ,:,j‘:,%?:,’:t;‘:"ce -
that this should happen. In consequence, the
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available bias current for each transistor in the mul-
+ tivibrator should be sufficiently high to turn the tran-
sistor fully on.

Base bias J E“E

resistor =

YYvY

BIAS RESISTOR VALUE

-Fig. 3(a) repeats the circuit of Fig. 1 with a 9 volt
supply and the collector current value added. The
transistor employed has an hFE range of 100 to 500

= with the result that, if we are unlucky enough to pick
a transistor which is right at the bottom of the current

Fig. 1. A commonly encountered circuit in gain spread, it 