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"~ An exciting hobby ..

..for everyone




ROAMER.10 WITH VHF INCLUDING AIRGRAFT

10 TRANSISTORS. 9 TUNABLE WAVEBANDS, MW1,
MW?2, LW, SW1, SW2, SW3, TRAWLER BAND, VHF
AND LOCAL STATIONS ALSO AIRCRAFT BAND

Built in Parrite Rod Aeclal for MW/LW. Retractable, chrome plated 7 section Tulueoyie
Aerial, can be angled and rotated for peak short wave and VHF listening. Push Pull

using 600mw Transistors. Cer Aerial and Tape Record Bockets, 10 Transigtors plnn 3
Dicdes. Fine toene moving coil speaker. Ganged Tuning Condcoser with VHE section.
Separate coil for Alreraft Band. Volume onfeff. Wnrr. Change and tone Control. Attractive

Total building cost

£9:35

P, P. & Ina &2p

Oas¢ in black with sllver blocking. Bize 9% x 7
and switched socket for private listening 53p sxtra.

x 4°. Easy to follow instructions and
diagrams. Parts price list and tasy build plans 301! (FPREE with parts). Earpiece with plug

Oversens P. & F. 8105}

NOW WITH
VARIAELE
TONE CONTROL

7 Tunablea Wavebandy: MW], MW2, LW, 81 BWzZ,
BW32 aud Tn;‘kr Baad. Built In Ferrlte Rod A!ﬂ-ll

mcopic acrisl for Short Waves. Puab pull antpnt n.l.ln:
$00mW transietors, Car aetial abd TADe record sockets.
Selecllvity switch. 8 Lranalstors plus 3 diodes. Fine tone
moving coll speaker Air xpaced ganged tuning con-
denser. Velurne/onfofl, tuning, wave change and tone
controla. Attractive case In rich chestnot shads with

7 Tuoable Wave-
bands: M1, MW2,
LW, 8W1, B8Ww32, ;
BW3 and Trawler
Band, Extre Mediom waveband providas exsler tuning
of Radio Luzembourg. etc. Bult in rod aerial
for MW and LW. Retractable 4 section 24in. ehrome

plated telescoplo acrial for BW. Bocket for Car Aerial.
Powerhl push-pull ontput. 7 traneistors and 2 dlodea
fine tone moving coil speaker. Alr spaced ganged
tuning condenser. Volumefonfof, tuning and wave
change controls. Attractive case with handls
Bize § X 7 X 4m. approx. Eaay to follow instructions

6 Tunable Wave-
bands: W,
EW1, 8w, BWS
Tn-ler bandplus
an sxira Medlum
wavaband for
easjer tuning
Loxemboury
etc. Senxitive fer-

for Short Waves.

3in. Speaker. B

stages—6 ftransistors and 3 dicdes. Attraciive black

case with red grille, dfa) and black knobs with poilshed
metal inserts. Biza 9 % 83 x 94in. approx. Easy boild

plans and parta price lst 28p (FREE with parts).

Total building costs £4-38 P.P. &

(Overseas P. & P. 41-05) Ins. 31p

sod diagtams. Pasts price st and essy build plany
25p (FREE with parts).

Rarpiece with plng and switched socket for privale
listaning $3p extra, T

e r iy £0'O8LIE,
TRANS
EIGHT

8 TRANSISTORS .@ :

TRANSONA :

£old blocking. Bize # x 7 x &in. approx. Essy to
follow iostructions and d Parts Price List
and Easy Build Placs 25p (FEEE with parts).
Earplecs with plug and switched socket for private
lstenmg 33p extra.

’ £768

Total building cost
(Oversens F. & P, £1-07)

PP &
Ins, 47p.

POCKET
FIVE

FIVE

4 Tunable Wave-
ban

de: MW, LW,
& Tunsble Wavabands: W1, 8W32, BW3
M, LW, Trawler Band AND 2 DIODES and Trawler Band.
with extended M.W.

Benaitive ferrite rod serial for M.W. and L.W. Tele-
band for easmler (u.nln¢ peaker. B impraved

scople serial for Short Waves 3in. &

of Luxembourg, L sTnuhle Wavebands: MW, LW and Trawler Band. type transistors plus 3 diodeg. Attrastive care in
7. stagas—5 uuuu!.nn and 2 diodes, 4 stage—5 transistors and 2 diodes, ferrite serial, bh.ek wu.hnd,n-ulg dial and black kuobs with polisbed
supersensitive ferrite rod aerial, fine 4 tuning condenser volume eontrol, fine tons metal inserts. Bize 8 x 51 x 2{in. approx. Push pull
tone moving coil . Attractive black and gold moving eoil speaker. Attractive cate with red speaker output. Battery economiser switch for dedbv.ury

case. Hize 5} x I} x 3jin. Easy bulld plans and
parts price lisi 10p (FREE with paris).

Total building costs £2 50

grille. Bluﬂ % 4} x 1}in. Easy build plans and
parts price list 10p (FREE with parts).

Total building costs £2|75

{Overseas P. & P. 65p)

lifs. Ampls power to drive & larger speaker.
orice Liat and ¢asy build plans 25p (FREE with Du'h)

Total building costs £4.95 P.P. &

Ng{q'u “EDU-KIT” RADIO EXCHANGE CO

0s,
f,ﬁ?,."'s E,f,g{ug,f,afﬁ,,ga.g;»‘:ﬁ,,‘l}'g | 612 HIGH ST., BEDFORD, MK40 1SA. Tel. omsz;sn

P.P. &
Inu 25p

P.P. &
Ins.24p 4

EONINCTe e, [N TR B SE
2 e
Tuoing Coodenmer: 3 Volume Coutrols: 2 Stdes | enclose &......... please sen tems marked. 1
e Raos v RN o M ERTE NS BIRSR U2 1 B S EM ENE ] o)
SR T b Uﬁ% | ROAMER EIGHT [J TRANS EIGHT 0o
e s &“ﬁ":?:“ngm);ﬁ | TRANSONA FIVE[] ROAMER SIX 1
s s i oo wern | POCKET FIVE [J  EDU-KIT ol
radio conetruction. I I
prccicetiniand cuyibaldiphas 200 Part s pricelll stiandi plansifors- s e emes - TS l
All parts including P.P. &
(Overstas P. & P £1:03, Case and Plans £6 05 Ins. 33p IName ... >

e IAddress. S

i
i |
I
1

FULL AFTERY * Callers side entrance * Lavells* Shop I R
SALES * ODpen 10-1, 2,30-4.30 Mon.-Fri. 12 Sat. l (Dept. E.E20)
SERVICE PLEASE NOTE: ALL PRICES NOW INCLUDE VAT e (Dept. E.




HOME RADIO {

Components) LTD, Dept. EE, 234-240 London Road. Mitcham,CR4 3HD.

* In addition to telling you about our Catalogue
each month we would like to bring to your
notice one or two items which we believe are
UNIQUE TO HOME RADIO (Components)
LTD.

To start off here is the

To our knowledge this remarkable
iron has been in use on the Continept
for over ten years. It has several

i unusual features:
We carry complete spares, right down

to the last nut and bolt, even spare

mazins leads. Our price for this desirable s
objectis only £3-98 plus I8 pencep & p. n Heats up in Io 'SecondS!
Essentially this is a tool for the field ¢

service engineer or the handyman and

experimenter wishing to make a few Welghs Only 5 ounces.

quick joints. A constructor building

something with a large number of joints Pal'tS can be 'changed in seconds

might find a conventional iron quicker.

B i Can be used on anything from a

Home Raoo transistor upwards.
<

(A friend of ours used one to repair his water tank. We
think this is asking too much!)

The “ERSA’’ SPRINT |RON is just one of the many exciting
things to be found in the famous 250-page Home Radio Com-
ponents Catalogue. No fess than 6,785 electronic components
are listed and indexed, and 1,750 items are illustrated. A free
bookmark with a useful list of technical abbreviations is included.
The catalogue costs 55p plus 22p post and packing. Every copy
contains |0 vouchers each worth 5 pence when used as directed.
Regularly updated price lists are supplied to you free.

* Send e T e SRR, S L

nnw fﬂ[‘ Please -wrile your Name and Address in block capilals

catalogue

A D D R E S S e e e et R s

POST THIS COUPON

withchequeorPO.for77p.

HOME RADIQ (Components) LTD. Regd. No.
Dept. EE 234-240 London Road, Mitcham CR4 3HD 1!275¢

The price of 77p applies oaly 1o catologues purchased by
customers in the U.K. and to BFFO oddresses

'-___q
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TERMS Retail mail order subject to £1-00 minimum order. Cash with order anly.
Trade and educational establishments M/AC on application (minimum £5-00).
Postage 10p inland. 25p. Europe.

GUARANTEE: All goods carry full manufacturer’s warranty. Get in touch

today for a complete run-down of devices available fram SCS (include SAE).

S§.C.S. Companents Ltd., P.O. Box No. 26, Wembley, Middlesex HAO 1YY
Registered in London No. 888454

Device of the Month NES40L

35Watt Amplifier
The Signetics 540
is a monolithic, -
class AB power
audic amplifier
designed
specifically to
. drivea pairof

~ cCOmplementary

output transistors.

This device features: internal current limiting; low
standby current; high output current capability;
wide power bandwidth; low distortion — features
which make this device ideal for use as
an audio power.amplifier.

Signetics power driver NES40L
Yours for just

including application notes.

Compatible device

s, MCI339P

From Motorola, a
monolithic dual
stereo preamplifier
foriow noise
preamplification of stereo
audio signals. Justlook atsome of these
features:

% Low audio noise
High channel separation
Single power supply
High inputimpedance
Built-in power supply filter
Emitter follower output

Motorola monolithic
duel stereo
preamplifier

including applications notes.

EX COMPUTER PC PANELS

2 x 4 in. packed with semiconductors and
top quality resiscors, capacitors, diodes etc.
Guaranteed min, 35 transistors plus data.
10 boards 50p (8p).

SPECIAL BARGAIN PACK

25 boards £1 (35p). Aun|ﬂ
Panels with 4 Power transistors sim. OC28

pa EFFEGTS
ELECTROLYTICS
10,000 75v, 68,000 lév, 4 x 2 in. dix.,

25,0004 ]Sv. 20,0001 30v, 5.000u 90v,
35,000 15v, 8.000u. 55v, 4% x%3 in. dia.,
50p (12p). 15, 000,.; I15v, IDOOOu. 35v, 41 x

A DEXTER

DIMMASWITGH

ALLOWS COMPLETE

SUPER "FUZZ" UNIT KIT. CONNECTS

2 in. dia., 30p (10p). 2,000 25v wire ends BETWEEN GUITAR & AMPUFIER. OPER-
] ; 15p (Sp). 12 for £1:50 (15p). ATES FROM 8v BATTERY (not supplied).
F : : 8 BLACK TOGGLES dpst 50p (8p) ALL COMPONENTS AND PRINTED CIRCUIT
e 250 MIXED CAPACITORS  40p (Bp) BOARD WITH FULL INSTRUCTIONS. KIT

3 250 MIXED RESISTORS 60p (8p) PRICE: £2-88 post paid-

I. HT'NG CONTROL 150 HI-STAB RESISTORS 60p (8p)

200 Si PLANAR DIODES 50p (S5p) CREATE ''PHASE' EFFECT ON YOUR
untested RECORDS, TAPES ETC.. UNIQUE CIRCULTRY

The DEXTER DIMMASWITCH is an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete “ready
to install” unit or “simple to assembia” ki, Two
models are available goptroliing up 1o 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
madels have built-in radio interfersnce suppres-
sion. 600 watt £3.52 Kit form £2.97
300 watt £2.97 Kit form £2.42
All plus 12p post and packing
Prices include VAT. Please send c.w.o. to

DEXTER & COMPANY
5 ULVER HOUSE R )

T0 H M. GOVERNMENT
CEPARTMEXTS, NOSPITALS,
LOCAL BUTHORITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 e

282
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Sub min co-ax plugs & skes 4 prs 50p (5p)
REED RELAYS MIXED !0 for 50p (5p}
MICROS MIXED 8 for 50p (8p)
ASSORTED RELAYS 8 for £! (I12p)
MIN GLASS NEONS 12 for 50p (5p)
10 WAY TERMINAL BLOCKS

10 for 55p (5p)
Q-H BULBS I2v 55w 50p (5p)
Postage and packing shown in brackets.

Please add 10% V.A.T. to prices.
{Maii Order only)

KEYTRONICS
(Mail Order only}
44 EARLS COURT ROAD
LONDON Ws.
01-478 8499

ENABLES YOU TO CREATE PHASE
EFFECT AT THE TURN OF A KNOB. OPER-
ATES FROM 9v BATTERY (not supplled)
COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS, KIT PRICE: £2-86 post pald.

MAIL ORDER ONLY.
S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

$8a, LICHFIELO STREET,
WALSALL, STAFFS. WS1 1U2
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS"! ALMOST UNEELIEVABLE! Think of
the year 1984 and what might be produced then—now get
the fantastic ASTRAD 17 and SEE for yourself that the
incredible Russians have done it all NOW! 1t’s ths radio
perfectionist’s dream come true! THIS ONE SUPER-
SEDES ALL EARLIER MODELS! It will probably make
your prasent radio scem like a "crystal set’’! Complete with
optional battery eliminator for both bateary and mains use! We're
almost giving them away at only £18-50—a mere fraction of
even today's Russian miracle prics! We challenze you to
compare performance and valye with €80 radios! * Send quickly,
after receiving goods tast 7 days, refund if not dalighted.
Elegant black & chrome finish facia, set in fabulous Cabinat
built case—constructed of fine Russian hardwood in beautiful
Teak Veneer finish—pravants vibratlon, ensures purer and
swaater tonc than ever! Yolume controlled from a whisper to a
roar that would fill 3 hsll! Much wider band spread, for absolute
“pin-paint’’ station selection! Plus “MAGIC EYE’ tuning
favel indicator for ultra perfect tuning sensitivity! Yes, the
Russians have surpassed themselves, proving again their fantastic
ability in the field of electronics and brilliancly reflecting their
advanced microcircuitry techniques, in tho ficld of space communi-
€ations. Yes, EVERY WAVEBAND jnstantly at your fingcrtips
including Standard Long, Medium, Short and Ultra Short
Waves to covar the four corners of the sarth during 24 hours
& day including all normal transmissions. VHF: FM/USW,
AM: LW, MW, SW, gets, locally, local and new stations
not yet operational, and messapes from nll over the world!
Expensive TURRET TUNER side control waveband selection
unic {ax used on expensive T.V.'s!) Every waveband clicks inte
position giving incredible ease of sration runing! Genuine push-
pull outpur! ON/OFF volume and scparate Treble and Ba:: tone
controls for utter perfection of reproduction and toncl Press-
button dial illumination! Take it anywhers—runs econamically
on standard batterics or direcc through bareery climinater from
2201240V AC mains supply. Internal ferrite rod aerial plus buile-in
“rotatable’™ telescopic 2erial extending to 39 ins approx. It's alsc
a fabulovs CAR RADIO. Can alsc ba used through extension
amplifier, mpe recorder or public address system. SIZE
l4ins x 10%ins x 4lins oversll approx. Magnificently desizncd,
made to give years of perfect service. {(U.X_ service facilities and
spares available for years and years to come, if ever necessaryf}.
With WRITTEN GUARANTEE manuai with simple operating
inscructions and cirduit diagram. PLUS ultra sensitive earphone
for parsonal listening. ONLY £18-50 {with mains/battery
eliminator £1-00 extr.). BOX, POST, ETC. 45p—NO MORE
TO PAY.®BUT WAIT, for oniy 75p extra you get the sensational
“COMPUTERISED” WORLD TUNING GUIDE (it enables
you to time. pinpoint & get transmissions the whole world over—
even a child can do it in a flash—it even lets you know when to
tuneintothe U.K.,whenabroad, (NO GUESSING! NO MESSINGY)
PLUS Standard 'longlife’ batteries {Sorry—-¥We cannot chanze those @ o~

SHRI

VHF AM/IM

RADIO and
CASSETTE

Shepertunities *"thunder’' ahead with an offer that's FANTASTIC (eyen
by our standards!), We've snapped up 500 magnificent machincs. Latest sensation
in the world of sound! First-class makers! Fabulous YHF, AM/FM Radio
AND Cassette Tape Recorder & Player combined and it also runs off
standard batteries or mains. (Simply plug in the 220/240V. AC line cord)
Record and play back anything, anywhere! RECOMMENDED RETAIL
PRICE GENUINELY £44' WE OFFER AT ALMOST HALF PRICE?
Wonderful features: ¢ Press-button Keybeard Control Pinel or latest
MASTER SWITCH CONTROL! & ‘'MAGIC EYE’® Visual Battery check/
recording level indicator or built-in automatic Leveller! % Separate
ON/OFF and HI-LO volume controls! & Heavy duty bui
J Earphone (for perzonal listening or "monitoring’) and extension speaker
sockets! % Remaoate control microphone! % Built-in swivel telescopic
extansion aerial (24in, approx.)! Magnificently made case with carry
handle. (DESIGNS YARY SLIGHTLY.) Takes standard 30, 60. 90 or 120-
minute Casscite Tzpes obtainable everywhere. AND the amazing built-in full
circuit YHF, AM/FM Radio eives you superb elarity of tene, incredible s@tion
selecti Unigue r. ing Seation Sel jal—gets, locally, city and regional
stations in every part of the country, plus B.B.C. National, VHF. Picks up dozens
of foreign stations. Fabulous in Your €ar! You could pay £ £ £ 5 more for a Car
Radic or Car Cassetie player ALONE! OUR FANTASTIC PRICE ONLY

-40, carr. otc, 39— NO MORE TO PAY! Complate with simple
ingtructions, remote contro! microphone with anfof switch and micro-
phone stand. WITH WRITTEN GUARANTEE, Send quickly, after
racciving goods—rest 7 days—refund i7 not delighted, BONUS: Batteries
and Cassette Tape 28p extra if req.

SHOPERTUNITIES. LTD.

H/lS’FA

il

MAINS/BATTERY
LI

-in speakerf |

THOUSANDS of MILES REDUCED to INGHES?

1973 RUSSIAN RADIO TECHNOLOGY

NKS THE WORLD!*COMPUTERISED?

antastics, saaone ASTRAD 17
Fin PORTABLE mn‘__maggmmumcnnous
B Recelver

INK T0 ONLY 32 x 10%%4%
IRches approx?—~"

NSISTORS
?:lAD DIODES!

WAVEBANDS:

STANDARD LONG znd MEDIUM
Plus 5SHORT WAVEBANDS
Plus ULTRA SHORT WAVES

(V.H.E A0

" FNOWAVAILABLE WITH
fabulous COMPUTERISED
WORLD TUNING GUIDE!
NO MORE GUESSWORK~
INSTANT DATA at your fingertips ~
enablesyou to HN.hN_AJ.A_SHIu

i ; i
2 extra _transmissions the world pver!

- raripe

na-

With remote
control

micraphone. NECOULD

CHARGE UPTD

{*All prices includa V.A_T.)

| THE ONE STEP FORWARD EVERYOMNE HAS WAITED FORI NOW 2 superb
de-luxe portable BATTERY/MAINS tipe recorder and player—and incredible
Shopertunities bring it to you for ONLY £11-76! Due to our cut price we cannot
namne first<class makers—but rest assurcd you're getting ona of the BEST!
| Expensive *'PIANDO KEYBECOARD'*CONTROL PANEL {or latest MASTER
SWITCH control) AND AUTOMATIC LEVEL CONTROEL. No fiddling
with awkward mapec and resls, just *‘siap-in’’ a cassatte and off you gol
| (Takas 30, 60, or i dard tapes q le everywhere)}.
i Amazing performance cnsures perfect tapings and superb reproduction! Remote
controf microphone. Rapid Rewind! Fast forward! Beautiful tone from 3 whisper
to a roarl Completely self contaijned—record anywhere, indvors or curt!
\ Runs on standard batterias AND 220/240v. AC mains. Separate jacks for
remote control microphone, etc. Size 93in. x 5in. x 2§in. approx. Decsign can vary
| slightly. With carry handle. WRITTEN GUARANTEE and full instructions.
| (Recommended selling price £26-97!) OUR PRICE ONLY £11-78, post ete.
ORE TO PAY! *Sand quickly, afrer racejving goods test
7 days—refund if not dalightad. BON US OFFER {onc per cuttomer)—
Cassette tape, set of standard batteries. AND microphone stand ail for

! 55p extra, if req.

COMMERCIAL TRAVELLERS Please note: Merchandising office
at _our Holborn Store, (PERSONAL SHOPPERS WELCOME

i AT BOTH STORES),

Dept. EE/20, 164 UXBRIDGE ROAD {facing Shepherds Bush Green),
LONDON W12 8AQ. (Thurs. |, Late night shopping Fri, 7).

Alsc at 37,39 HIGH HOLBORN (oppoute Chancery Lane), LONDO&, W.C.l, (Thurs. 7) BOTH OPEN MON. TO SAT. 5 until-6.
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THE MONEY SAVING
" CATALOGUE

96 pages (83 x 54) packed
with bargzains in mous
name transistors, re-
sfstors, capacitors, pots
4+ . circuits and
diagrams; components,
accessories, etc 1 valu-
able technical data, illus-
trations, etc, Everyching

No. &
4th printing

is brand new, to makers'
spec.—it’s all in aur
fascinatingly informative
catalogue. Yours for 25p.
post free (U.K. only) and
the voucher included
allows you 25p. off when
your order is for £5 or
more.

SEND FOR YOUR
COPY TO-DAY!

. DISCOUNTS
10°% on orders £5 or more.
15% on orders £15 or more.
except certain jtems charged nett
GUARA

@ POST/PACKING

WITH \2’5 P
Free in UK. on orders above £2.

REFUND YOUCHER 10p surcharge on orders under £2.

If you alrecdy hove No. & Cotalogpue send S.ALE, for fotest prices and information list

ELECTROVALUE LTD. Rep. No. 1047769

(Ev. 4) 28 ST. JUDES Rd., ENGLEFIELD Grn., EGHAM, SURREY, TW10 OHB-
Hours: 9—5.30: Sac_ | p.m. Tel: Egham 3603 Telex 264475

R.Q. 05 below

Make use of this vital passport
to every worthwhile career.

Guaranteed ICS coaching
brings you expert home tuition.

All books supplied.
Write for free prospectus to

I c (Dept. 231M), Intertext

House, London SW8
Scorpio
Electronic Ignition

Complete kit with comprehensive construction
and fault finding data. £10-95 inclusive of post--
age and VAT. Data_10p. Itemised prices. S.A E.
please.

AMCEL MAIL ORDER

160 DRAKE ST., ROCHDALE. Tel. 0708 46234

soldering equ

thechampionsof |
ipment}

PRINT NAME L=
PRINT ADDRESS. .

V.A.T. REGD.No0.235 6153 72

284

ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDDN, SW4 6LH .
‘REGD.No. 442762

SOLDER REEL § KILO
SOLDERREEL30OZ
SOLDER PACK
DE-SOLDERING BRAID
L686 SQOLDERING STATION
L700STAND

INVADER SOLDERING KIT
L706 INVADER
L646INVADER

L1076 INVADER

BLE46 BATTERY MODEL
BL1076 BATTERY MODEL
New Catalogue .

All pnccs include 10% V AT

rxe-IOTmMmMoco>|
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S$A25-SA35-SA100

LOW-PRICED AUDIO MODULES
FOR DOMESTIC & COMMERCIAL USE

New Vertions using 3A
‘Plastic Power' Driver
Transistors Now Avallable

THESE THREE MODULES HAVE ENJOYED UNFPARAL-
LELED SUCCESS DURING THE FIRST FEW MONTHS OF
THEIR BEING MADE AVAILAELE TO THE GENERAL
PUBLIC. WE ARE PLEASED TO ANNOUNGCE THAT WE
CAN NOW OFFER FAST DISPATCH ON MOST QF OUR
ADVER'IE'ISED ITEMS, INCLUDING THESE THREE
MODULES

SA25 £2'95 ~

25 WATTS RMS. 7 transistors 7 dicdes

SA35 £4-45

'35 WATTS RMS, 7

SA100 £10-90 ~

100 WATTS RMS. 11 transistors & diodes

transistors 7 diades

ALL THREE MODULES HAVE QPEN & SHORT CIRCUIT
PROTECTION, AND THE SA1(0 IS PROOF AGAINST
OVER-DISSIPATION & FAULTY INDUCTIVE LOADS. .
ONLY ADVANCED DESIGN TECHNIQUES MAKE THESE
EXTRA-ORDINARILY LOW PRICES POSSIBLE.

BRIEF SPEC. FOR ALL THREE MODULES
Freq. response 15-40,000 Hz + 14B

Distortlon Q255 at1 kHz
Loads 4 to 16 chms
Qulescent current 15 mA

Nolse Better than —75 dB

25-45 volts SA25[35

Suppfy voltage
40-70 volts SAT00

Size 44 x 4* x 1~ {SA100)
47 x 37 x 1~ (SAZ5/SA35)
Clreult: I ian and lication data are fed

free wlih all mcduies

ENTERTAINMENTS LTD.

STANDARD & CUSTOM-BUILT AUD!O & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS. malN
DISTRIBUTCRS FOR A.K.G. HIGH QUALITY MICROPHONES.

OTHER SAXON PRODUCTS ...

120 WATT HEAVY DUTY MODULE £13-90 + 20p carr. or with supply

£18-95 5.

Featuring a rugged class A driver stage, this module wilt
tun from all cur mixers, etc., and mast other makes of miret.
1t dellvers 120 watis into an eight ohm load and smploys 4 T3
can (115 watt} output transistors.

SPECIFICATION

Power output 120 watis into 8 ohms

freq. response  20-20,000 HZ =

Input sensitivity 200 mV Into 10K
Construction Flbraglasa board

Size 4° x 4° (5= with supply)
Low distortlon purlllol push-pull output stage.

l NEw ‘I:O’:;;ltyver:ion £27_§6 ;

SINGLE CHANNEL SOUND/LIGHT CONVERTER

This compact and reli&ble unit operates from amplifiers with”
outputs from 5-100 watts. Does not impose a heavy load on
the amplifter, or, |f connected In the wrong polarity, cause any
damage, as with some units.

Operation is simpliclty Itsalf and the unit s fully fused. The
unlt is supplled to function from bass notes but may caslly be
convened to raspond oniy to treble or mid-range nctes by the
fess than 5p.

£8-90 i

THREE CHANNEL SOUND TO LIGHT UNIT

Handling the total of 3000 watt (3kw) thls unit Is unlque iur Its pnca ln lhal nol only bass, middle and
treble but also master controls are p. he need for :plll leads,
etc. Supptlsd In Tough Steel case for iree moumlng ot panal fixing. carr.

Fully guarantesd. 1 30p .

MOND VERSION £8-30 carr. 20p (As iliustrated. S_A.E, detalis 5 volt operation) Outputs up to

£15-80 3

SAXON STEREO
CONTROL UNIT

Two decks, and full headphone monitoring. The unit is malns eperated and measutes 174" x 3” X 4° deep
arid [& finlshed with 2 mart white on black facla. The controls are: Lem ght deckl-der volume, bass,
treble, Headphone Seléctor and volume, Micraphon= volume, bass, treble, mains gnfoft

THIS IS A MUST FOR THE HOME BUILT HIGH QUALITY DISCdTHEQUE AND 1S COM-
PARABLE TO YNITS AT OVER TWICE THE PRICE, (N.B.—Stereo only has mic Input.)

COMPLETE AMPLIFIERS
The CSE 100. £34-30¢ carr. free

This versetiie unit !s now avallable in a black vynide
case and so represents even better value than ever

POWER SUPPLIES FOR
THE SA2535 & SA100 AUDIO MODULES

PU4S Unstabilized supply for 2 SA25/35 £4-%0
PUTO Unstabilized supply for one or two SAI00
£7-75 carr, 40p
PS4s Stabllized module tar 2 SA25'a or two SA3%'s
-50 carr. lroe
MT45 Teansformet tor above, heavy duty  £2-85 carr. 20p
MT30 Transformer for unstablilzed supply complete with
rectifler diodes mounted £3-50 carr. 20p
PST0 Stabllized supply module for one or twa SA100's

£4-50 carr. frae
MT70 Transformer tor PST0 £4-90 carr. 40p

ALL MODULES ARE BUILT ON
GLASS FIBRE P.C. BOARD
AND ARE SUPPLIED FULLY TESTED

dellverlng speeach and mush: powears of up ta 100
watts RMS and signal ts ot
70 watts. Two Individually controlled Inputs with
wide range bass and freble controls. Ideal lor small groups D.J.5., etc.
The SAXON 100 £48-50 carr. free  With an RMS output of 120 watts speech and music,

100 watte _continuous power, four mdlvfdually
<@ntrolled FET input stages and wide range bass

Sy el e S S . and treble contrals, this amplifiar has established
L L} ilse:f as a unit offering guality and reliability at low
= cost.

® & & SEAXON
- 500 Watt 3 colour Light

LOUDSPEAKERS British made bargains!! g"?@; S"'"*f Rexine
12° 25 watt 8/15 chrs £5-95 carz. 30p. 157 S0VY.3/15 ohm £14-50 carr. 50p. (L AR 230

12* 40 watt 15.000 gauss magnet system 8/15 chm £11-50 carr, 40p.

A.K.G. MICROPHONES suitablefordisco, group or general P.A. use.

D11 DHL IDEAL DISCQ MIKE ONLY £3-45 (rrp £11-00).

OUR
LIST. DISCOUNTS
ON ALL MICS.

All prices subject to VAT at standard rate

Mail Orders to Dept. P.E.7,

Telephone 01-684 6385

TERMS OF BUSINESS—C.W.D.: C.0.D. 35p extra: Cash by registered post, please.

SAXON ENTERTAINMENTS LTD., 327-331 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS.

Hours of Business 9.30 a.m.-5.30 p.m.

TRADE & EXPORT
ENQUIRIES INVITED
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| CHIP RADIO

Ferranti's latest device ZN41d—gives remlts
better than h pplicd with
technical notes and clrcaite. £1:806 cxch_ 10 for £12.

Hi-Q@ TUNER COMPONENTS

For experimcating with the ZN4{14.

EIT KO. 1. Plensey Alinialure Toning Condenser
with built in LW switch and 3 ferrit slab and
litz wound MW coil. 72p.

EIT NO. £. Air spaced turing condcoser 67 ferrita
rod litz wound MW and LW colly, 84p

EIT KO, 3. Alr spaced TC with slow motion
drive 8~ ferrit rod, with itz wound LW and MW
coils, #F1-10. .

EIT N0. 4. Permcability tuner with fast and
slow mntion drive and LW loading colls, 50p.

12 VOLT 1} AMP
POWER PACK
This comprises  double-
wound  230/240V mains
transformer with full wave
rectifier and 2000 m/fjdf
Price £2:20 +

Hsavy Doty Mains Power Pack. Output voltage
adjustablc ffom 1540V in stcps—maximum
load 250%W—that in from 6 amp at 407 to 15amp
at 15V. This really i8 a high power heavy duty
unit with dezens of workshop mses. Output
voltage adj is very quick—simply inter-
ehange push on leada. Silicon rectifiers and
smouothing by 3.000mF. Price £6-33 plus 85p post.

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro-

phone, »o useful in iutercom or similar OOOO
circuits, 37p each. Ooo |

MUSIC ON TAPE
A further buy epables us tc offer these at an
even lower price—namely 72p each or § for
£2-50. Bend for st of titles. We can’t reveat
when sald oot.

FIRE ALARM BELL
Maios operated. Really loud ring §” gong. Size
approx. 127 x 67 x 4}”. Buitablt outslde or
inside. Heavy caat case with 3 conduit entry,
Made by AF.A. Oneratea off 200/240V AC.
£4-13 plus 60p.

5 AMF CHANGE OVER CONTACTS 9p each.
15 amp. OnfO3 10p cach. 16 amp. changc over
15p each. GLTRA eensitive 5 amp. change over
30p cach. 10% off i£ 10 of a type ordered.

FLEX CABLE SNIP

8 core heavy circular T.1.B. waterproof flex, ideal
for runsipg Jown the garden to paol or shed.
1<Smm cores (& amp) 100 yard coils £4-78 plos
carTiage 75p up to 200 miles. £1--300 miles
£1'50-- 500 miles.

20 WATT INVERTER

8mart and Brown—For van lighting or camplag
cte. Will light a 2ft. 20 watt standard fluorcscent
tube from a 12V car batiery, coorent appox. 24
Very well made unit using die csst charsia.
Bize 11§~ x 2¥ x 13”. Price £7-15 compiete
with lamp holders snd tube oflps.

MAINS RELAY
BARGAIN
Special this month arc some aingle,
dooble and treble polc ¢hangrover
rclays. Contacts rated at 150 amps.
Operating coll wound for 240¥. AC.
:ood Britizh Make. Unused. Blze
approx. 13 x 1”. Open conatruction.,
Single pole 28p each 10 for 22:50
Trecble pole 39D each 10 for $347

QUICK CUFPPA

Mini Immersion Heafer. 350W. 200f
240V. Boils full cup in about twe
minutce. Usc any socket or lamp
holder. Have at bedside for tew.
habys food, etc. #1-25, post ani
insurance 20p. 12V car model alw.
avsilable. Swme price. Jug heater
also availabls £1-50 plus P. & P. 20p.

DOOR INTERCOM
Knew who ia calling and speak ti:
them without ieaving bed, or chair.
Outfit compriscs miczopbone with
call push butten. connectors and |
master intercom. Simply pluge
together. Originally sold at £10.
Special snip price £8-65 plus 205
postage.

DIGITAL DISPLAY -
Panel mounting
measuring approx.
»® lin. x Jpin. deep.
Bize of the display aper-
ture is approx. 1iin. x
1fn. Light up to 0-2. Ex
i t but unused
and in perfect order.
Price #1°10 cach.

10 AMP. DIMMER CONTROLLER. For the
control of Hghting on stage or In studle or for
control of portable equlpment in workahops
cte. Thin hae two 13 amp. socket outlets. Each Is
controlled by a § amp. sclid state reguistor.
The overall langth is 17%, width 3}" and depth 13",
Tn the cnd is fitted a master onfoff switch indicator,
lamp and fese. Price £8-85.

ZPM—MODULATION MOTOR

Could alwo be nsed to open ventilators, doors, valve, damper
ete., particolarly suitable for remote coatrol XMade by
Ratchwell Easentially a reveraible geared motor flkted with
internat [fmit switches to atop it at the end of ita travel
Size approx. 67 x 6" x 3§ and weighing aPprox. 10 lbs.
This is extremely powcerfal and would Uft 2 heavy doot O
open a loug line of ventilatars. To operate this metor you
put the 50 cycic supply throngh a change over switch.
For instance a thermostat with changc-uver contacts could
aubomnatically regulsic the temperature Jn 2 growing honse,
chicken hatchery efe. An fndicator on the motor gradusted
0-10 shows Lhe state of open or closc. Alwo internally fitted is & vcriable reslstor,
wires from this to a volt mcter wonld give a remote indication of the open or
close position. A very expensive motor if direct from Satchwell, our price
complete with step down Transtormer is £18-15.

CENTRIFUGAL FAN

Mains opcrated turbo blower type. Pressed steel houslng
contains motor and slumicium impellér. Motor = [/10thh.p.
giving considerable air flow but virtually no noist. ADPIoX.
dimenstons 10}in. wide x 1Zios. dia. outlet into tzunking
103 * 41ip. £6:50 plus £1 poat and insurance.

FORTYLITE
Fluorescent lighting units witLh polycater choke snd fOnished white enamel.
40 ins mode!, ideal Kitchen, bedroom, ballway, porch. loft cte. With tube
sssembled ready to inetal, £2-20.

PROCESS TIME CONTROLLER

Made by Smithe. Motorived and mains driren in
motal cast with giasa fropt and chrome sarroand.
Covers a period of 18 hours. Duting this 18 hours
the coutrolled device can be made to switch on
for & period of 15 minutes to 3 hours. Probable
cost from Bmitha over £8. Special snip price
£1-78 plus 20p post and insurance.

THIS MONTH'S SNIP

PRESSURE SWITCH
Containing a 13 amp. change over
switch operated by a diaphragm
which in tam J3 operated by air
pressure through a mmall metal tabe,
The vperating pressure is adjustable
bt is set to operate in approx. 10 in. y
of water. These are quite low preamure deviees and
¢an in fact be operated simply by blowing into
the inlet tube. Original wec was for i
machines to turn off water when tub has reach
ocorrect level but no doubt has many other
spplications. £1-38, euch.

5 PUSH BUTTON SWITCHES
Mains, sultable for andio or R.F. Each switch
rated at 250v. 15 amps. 1t {black push button)
closes 2 circaits, 2nd (whitc push batton) operates
one change-over. 3rd {while bush buttan) operates
ont change-over, 4th {white push bution) opens
one circuit. Note: gll depressed buttons remain
down untll cleared by the 5th (r=d bution).
FPurtber note: 1t is a relatlvely sasy job to alter
the position of the tags thos making 1he switches
snit your circat. Fitted with 3 white. 1 red and
1 black button. 33p cach or 1n £2 87

5A 3-PIN SWITCHED

SOCKETS

An erxcellent opportanity lo
make that beach dis board rou
havc occded oF to stock up for
future jobs. This month w
affer & British made (Elerall:
bakelite flush mounting shut
tered switch sockets for oniy
56p plus 20D post and inmur-
(20 boxes post free.)

CAR ELECTRIC PLUG

Fite in place of clgarette lightsr
Ueetul wethod of making =
qulck conncction Ioto the car
cal systczm. 42p each or

EXIT SIGNS

KETTLE ELEMENTS
Made by the fampus A.E.JI. Co. Complete with washers and combined
fixing ring and phug shroud. Norinal 2 round pin and flat pin earth connection

One of cur customers has
pointed out how caslly our
box signs can be converted
to erit sj These are

and overload reset pnah hutton. 2 Models—liin. (spp )} for
G.E.C., Hotpoint, cte. All qulek bofl 2§ K. W. clecnts ot 240v. Price £1:38p.

24-HOUR TIME SWITCH
Made by Smiths, these are AC muins aperated NOT
CLOCKEWORK. IGeal for mounting on rack or ahclf
or can be hullt into box with 13A socket. 2 complately
adjustable time periods for 24 bours, 6 amp changeover
vontacts will switch circult on or off during thesc periods.
£2-75. post and Ina. 23p. Additional time contacts 50p
talr.

PAPST MOTORS

Est. 140tk h.p. 3ade for 110-120 volt working, but
two of these work ldeally together off our atandard
240 vold mains. A really beautiful motor, exiremely
quiet ruocing and reversible. £1-85 each. Postage
one 23p, two 33p. 230v model £3°30.

RADIO STETHOSCOPE -
Fasisst wey to lanl} And—traces sigual from aerial
to spesker—when algnal stops you'va found the
tault. Use it on Radio, TY
amplificr, anything — com-
pitte kit comprises two special
transistors and al! parts inciu-
ding probe lube and cryatal
earpiece. 22 -20—twin stetho-
set instead of emrplece 83p
axtra—post and ipe. 20p.

P laind

b BEBE

MULLARD AUDIO AMPLIFIERS
All In module form, ¢ach ready built complete with-heat sink< amd ronnection
tagr, data supplied.

Yodel 1153 600m watt power ontput 83p.
Model 1172 730m walt power cutput B4p.
oda] EPOOOD 4 walt power output £1-68.
EPSO0L Sterco preamp 22

109 discount if 10 per type or more ordered.

1 HOUR MINUTE TIMER

‘Made by fanous 8miths company, these have a large
clear dial, slze 4} x 33in., which ¢an be set in
minutes np to 1 hour. Affer preset period the bell
rings. Ideal for proccssing. 8 memory jogger or, by
adding simple Jever, would operate micro-switch. £1-2 8

DIGITAL COUNTER TIMER

Very stable and rellablc crystal con-
trolicd elrcoit. Capablc of work in excess
of 15 MH:. Construction rimplified by
use of 15 Integrated circuits, Complete
kit with case £43-50 or construetion
data and price list 50p.

TIME SWITCH
Smiths matns driven cdock with 19 amp switch, also notes
showing how you can wake @p with music playing, kettle
hoillng or comc home to 3 warm house, warn off burglars
keep pets warm, halve your heating bill, etc. £2-20.

— ied, having 3 20W

fluorescent lamp with aks0-

ciated contro) gear. The front §s very thick, clear

plastlc. Directly on to thia ¥on can stick down

the jetters availahle at most stationers. Thers s

room inside the box for a batters and low volt

lamp in the case of power izilure. 8ize of sign 15

2ft. high x 14in, wide x 5in. deep. Solidly made

from sheet eteel and hammer finished in ensmel.
Price £3-85 plus 30p carriage per 200 miles.

e, SPRING COIL LEADS
%,  As fitted to telephoncs, 4 core
E 17p each, 10 for £1-53. 3§ core
Hp each. 10 for £1.

LARGE PANEL MOUNTING
MOVING COIL METERS

Bize 5tn. X 4in. Centre zaro 200-0-200 micro amp.
Madle by Bangamo Weston. Xegular price prob-
ably £8. Ozr price £3-83.

A.C. AMMETER

-5 flush mounting —moving iron. Ex
cquiptncnt but guaranteed perfect Z1-85.
CIRCUIT BOARDS

Heavy copper on §/32 paxolin sheet, ideal for
making powcr packs ete. a5 «heet ia very strong
and thick enongh to allow copper to be cut away
with hacksaw blade. 5fn. x 6&in. Bp

15in. x 5in. 28p.
PHOTO-MULTIPLIER TUBE

Hakuto Co, Ltd., Ref. No. R.450. The regulir
price is understood to be between £14 and £16
cach. We offer thesc hrand new and perfect for
£4-50 cach.

RESISTANCE WIRE

Kanthal, Nlchrome ctc. Approx. 2 tons of this
coming in—muny sizex and grades. If you are a
user of this you can =ave yourself half the cost.
Send now for our lizt. Borry, not avafable oo
small size reels.

PP3 BATTERY CHARGER
Almost 3 times the life can be
obtaincd from LIP3 batters if
¥ou re-charge it from the mains
—this ready to use charger with
instructions only B55p.
SUB-MINIATURE MOVING
COIL MICRCPHONE
as used in behind the ear deaf aids
Acta also as earphonc, size only in.x Jin.x jin.
Re| price probably £3 or more. {ur price
£1.10. Note these are cx equipment but if oot In
pertect working order they will be exchanged.
PROTECT VALUABLE DEVICES
FROM TEERMAL BU’]’?;‘GW'AY OR OVER-_
&

Thytistors, rectificrs, transistors,
cte., whith wee heat-sinks can
easily be Drotected. Simply
make the contact thermostat
part of the heat-sink. Motors
and eqnipment generaily, cxn
also be adequately protecled
by having thermostats in rirate
egic spots on the casing, Qur

contact thermostat has a calibratel dml for
setting between 90dcg. to 150deg.¥. or with the
dizl removed range setting is between 80 to
800deg.F. Pricc 83p.

286

Everyday Electronics, June 1973




g

. —

il e
KITS FOR FREVIOUS PRQJECTS

Tnless otherwise ataled, kits contain electronic
parts . The cane and speclal Items can be
obtained Jocally. Also batteries are not Included.
Eits may be retumned for refund if construction
hus not been storted. We rescrve the right ta
sebetitute components should dellveriex be
protracted so ss to avoid nodue delay.

If reprint of dala ix required odd 10p.

BOQME SENTIREL

~ MINI-ORGAN
RAIN ALARM

To recelve parts for these and other proiects featured in this
Issae send quoted approximste amount any essh adjustment
can be made iater,

KITS FOR PREVIOUS PROJECTS
CONT. FROM LEFT HAND COL.

CASSETTE TAPE POWER SUFPFLIES

Two nonits 10 power s casscite tape player or
recorder one from tbe mama Price £8'50. Two
from the car battery—price 81-40.

REACTOMATIC
A reaction testing game thal can alee be 3 quiz
answering indicator. Kit £3-30.

ELMROK!G HOUSE TRAP
ches them -.li“ (13

“%ard off the unwanted intrude"—No ciabural
setting up or wiring reguired. Kit of pariy £4-85.

“gNAPY IRDICATOR

Preas your button first and your opponent is
blocked nlsa sultable for Qulz games and reaction
testing. Kit of parts #1 - 10

RECOBD PLAYER
Good quality at 2 ressonable price—good enough
for classical records and pop. Kit of paris £6-10.

WIFDECREEN WIPER CONTROL

Wet dirty road—Drizzle —Fog—Smeared acrevh—
Bcraping wipera—combat these wlth add-on
wiper control. Kit of parts £2-50.

FUZZBOX

Add welrd and interesting effects to guitar
phylnl with this aolid stale Furz box. Kit of
parta22-50.

EEO‘I'OGRAPEG COLOUR TEMPERATURE

Mmst for ¢olour pholomllhel‘ get the oolnurx
right gives quick f fitarn

for correction in any light. (An be used vm.b
aatural or Studio llghllng Kit of parts £3-58.

ASTRON M.W._RADIO
A mimple MW, reflex en-cu:l Teceiver- eany tn
baiid. £3-30.

REMOTE TEMPERATURE COMPARATOR
Measures amall temperature charges in Hiquida of
gasace—fiah tank, pbotographle solution—thermo-
statically controlled rooms ete. Kit £5-25.

mwmmemxl
Keep washing dry wlth thix actomatic
alarm amcexme &0.

WAA WAA PEDAL
Add excitement and sound vibration to your
music. KIt £3-50.

ELECTROLAUGH
Laughtcr simulator alwr weeful electronic alarm.
Kits of Dart £2-20.

S0IL MOISTURE METER

Many plants are kilied through over-watering—

this meter measares soll molsture at rook depth—

prvbed cap be Ieft permanently beaide'the plant-
indicator r:mouly housed could menitor acveral

plants. Kit £3-90.

FIGNAL INJECTOR
A useful pocket instrument for faull Gnding in
radics and amplifiera. Kit £1-10.

BABY ALARM
Keep a check on the kids—this device will glve
you peace of miud as you watch T.¥, Kit £5-40.

SIMPLE CALCULATOR
Teaching aid for multiplicatinn—can be used for
quick checks. Kit £3-10.

FOWER SUPPLY UNIT

Juzt right for testing [ow voltage circults—a
simple stabilised supply providing 0-15 volia
. (. continuounsiy variable. Kit £5-20.

METAL LOCATOR

A simple easy to construct self-contained metal

’1‘2‘,"".‘3' golvinx a meter Indication of baried mctal.
t $8-00.

AUDIO TOXE GEKERATOR

Makes electronio music—oovers range from 50—
2000 he. Specifically designed for use with tape
recorder. Eit. £3-25.

LIGHT TO SOUND CONVERTER
Produces an audle tone—the irequency of which
1z dependent on the light level. Kit £2-15.

EHAYER INVERTER

Provides 240v 50hz from 12 volt car batlery—
givea approx 13 walts which le enough for most
ahavers. Kit £4-35.

ELECTRONONME
Eilectronic Metronome with pulse frequency
eontinuously wvariable from 4£0—225 beats per
minute. Kit £2-15.

TEROUGH LENE LIGET METER
A aimple light meter for usa with single lene
refiex camers. Kit £4-35.

MFEDIUM AND LONG WAVE RADIO TUSER
A sionle radio foner for mse with almoet any
amplificr. Kit £3-25.

INFRA RED BURGLAR ALARM

Tees an invisible, reflected beam to detect In-
trudera when beam I3 intercepted—a power
output iz ewitched on for up to one minnte.
Kit £4-36.

THYRISTOR LIGHT DIMMER

Domestic model for any lamp up to 250 watt. Mounted on
switch plate to fit in place of standard switch. Virlually no
radio inteferences, Price £295. Industrial model 5 amp
module with control knob £8-30.

DISTRIBUTION PANELS

Just what you need for work bench o lab,
4 % 13 amp zocketes in metal box to take
stagdard 13 amp fused ploga and onfoff switchwith neon warning light. Bqu]Jed
complete with & fect of flex cable. Wired np ready fo worlc. #2-50 plus 23p P. &

PORTABLE ELECTRIC
DRILL

N

Very superior quality made by 3
Dutch tooimaker, Mode]

key, also separate side handle and
bammer facility for dealing with
concrete, ete, An equiralent Britich
made drill would cost 21600,
210-80—¢imilar model] but without the hammer attachment £7-35. Eave
¢ither model ¢o approval for 7 days.

HORTSMAN 24 HOUR TIME SWITCH
With 6 position programmer. When fitted to hot water
«yatems this conid programine aa foliows:»
Programme

3 Hot W:ur Gen!:)al Heating
1 Tvlu dally on

2 All day ot

3 Twice daily Twice dally

< All day Al day

5 Contl

Su:t.:b!e of course, to wognmme other than ceatral heating
hot water, for Inatance, programme ubatalrz and
dnmmn electrie heating or heating and cooling or taped
Ribgic and radio. ¥n Lu:l. there in no umu to the vematility
of this Py Mal 3”3 3% % 27 deep
umum-md but less cue Price £3-30 each.

CD CAR IGNITION

Thia aystem which bas proved to be amazingly
efficlent. We offer kit of parls as P.W. Cirenit
#2855 plus 20p p. & p Deloxe model with pre-
pared oircuit board £7-95. When ¢rdering please
state whether for po-nﬂve or negative systems.

CENTRIFUGAL BLOWER

Miniature mains driven blower ¢¢ntritugal type blower
anit by Woods. Powerinl but speclally built for guliet
tunning—driven by cushioned inductlon motor with
apech!.ly built low nolse bearings. Ovarall size 437 x &4~
x 4%, When moun! by flange. air is blown into the
equlpment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical cquipment or
fitting inte a cooker hood, film drying cabinet or for
ramoving flax e when acldering eie. stc. A
bargain at £2-05.

INTEGRATED CIRCUIT BARGAIN

A parcel of integrated circuits fnade-by the famons Plessey Company. A once-
in-s-lifetime offer of Micro-slectronic devices well below cost of manufacture.
The parcel contains § ICs all new and perfect, first-grade déviec, definitely not
sab-standard or n:eondn. 4 of the ICs are -lnlle sfllcon chip GP ampl

The 5thina li tehed pair. lar price of parcel well over 45.
Full clrcoit detafls of the ICs are included and in addition you will reccive a
I:.ﬂ of many dxﬂ:nnt ICs svallable at bargain pﬁcu 25p upwards with clrcults

tecnnlcal d { each. Complete parcel only £1 post pald.
DOﬂ'T MISS TEIS TERRIFIC’ BAKGAIN.

GOOD COMPANION

W¢ can now offer thene again in fe. veryion using Ferranti
ZN414 and Muollard AP Modules 1172, Excellent tone
wood cablnet. Cabinet pize approx. 1lin wide x 8in. high
X 8in. deep. Complete assembly lnstructious £5-76 plus
25p post and Ins.

MIGHTY MIDGET
Probahly the tinjeat possible radio, n deserlbéd in Practical Wireleas, January
°73. All electronlc parts £2 20 poat pa

DRILL

CONTROLLER

NEW IKW MODEL

Electronically changes speed from approximately 10 revs.
to maximum. Full power st all speeds by finger-tip control.
Kit Includes alk parts, case, everything and full instructions.
£1-65 plus 13p post and insurance. Afade up model also
available. £8-50 plus 13p post & p.

TERMS:—10% discount if ten of aa item
ordered, send postage whers quoted —iher
terms, post tres if order for thess over £8-00
otherwise add 20p.

J. BULL (ELEGTRICAL) LTD.

{Dept. E.E.), 7 Park Street, Croydon CRO YD
Caliers to: 102/3 Tamworth Rofd, cr_tovn‘on.r

trap—cat:
thz'. ybunnrdmcthcmln!he park_ Kit £3

TRANRSISTOR TESTER

A mapid tester for cbecking most transistors—
Lests tranaistors in an oscillator clrcuit and gives
andiblc indication of goodness, Kit £2-15.

RADIO CONTROL TRANSMITTER

A elmple ringle channel transmitter for the radlo
control of boats, Aeroplanes and other models
Kit 26-15.

RADIO COXTROL RECEIVER
A single channe] super régenerative receiver to
work in with above iransmitter. Kit £3:30.

BIT SAVER
Prolongs life of soldering iron hit—prevents
pittm‘ Eit £1-95.

ICE WARNING DEVICE
A device that can be st to indicatetice’ conditlons
or similar temperatnre levels. Kié 21-55.

AUDIO COLOUR UNI?

Add a colour dimension to your audio equipment.
This unit will modulate three lampe in accord
with Baas—middle and treble notes of ADY music.
Kit of parta 47-20.

U.HY.T.V. ARRIAL

A nimple serial for YLH. F. o reception on your
band could improve your reception immensely.
Kit £1°85.

DAMP LOCATOR
Easily carried In your pocket this l|ule wnit gives
visibie Indication of damp. Kit 21

ENLARGER & EXPOSURE METER
For D.IY. photographer £5-00.

TIMER
Simple timer with andible warning. 2415

XERON NOVELTY
Interesting modero ornamantal device 31-85.

CONXECTING WIRE
500m. coils—7 stranded fex eopper P.V.C.
coversd. Available in popular colours:—E2-£0
per coil. plus 40p post.

" x5"P.M.SPEAKER

15 ohm —£1-50. This is 2 good quality speaker by
a famous maker. High flux ideal for nre with our
Mullard 4 watt amplifier.

3 GANG TUNING CONDERSERS.
500p? each eection ideal for transmitier or com-
mupications receivers. B1p.

RECTIFIER PAKELS

Contrin 4 of IN4D (4007) wire ended rectiflers. &
glazs encased fuse, fusing current not known bnt
belleved low. Also { smail wattage resistors at
onty 18p each, which is leas than many shops
charge for one of the rectiftera.

18 TRACK TAPE HEAD

for 17 ar 17 tape. This Is a brass encased tape
head and meascres approx. 3”7 x ¥ x ¥”. Realst-
ance ia approx. 20-0-20 ohms. These heads are
beautifally made but we have no technical data.
also have only s limlted quantits. Price 2550 tach
or 10 for £50.

RECORD PLAYBACK HEADS
(TRUYOX)

Tedividual prices of these are:—

2 track record playback heads §7p un:h

4 track neord playback beads 72p eacl

Erase arc also available -cpmuir—
1 track 17p-—4 track 28p.

AC CONDENSERS
In addition to the normal uses 3z motor starters,
power factor correction etc. These make very
good voltage droppers for working low voltage
appHances from maink. The voltage working|
quoted is AC and condensers are urualiy sultahle
for working on DC at 2} times the quoted AC
woltage.
1-5mid 400v 28p 5mid 570+ 68p 12 mid 260v T7p

< mid 440+ 33p 6-25mid 260v 15 mfd 2307 BSp
3£ mfd d40v fdp £5p 20 mid 275+ 09D
3-3mfd 2507 33p 8 mid 230+ 5bip

8mtd 440+ $3p

YTNTEST ATDIO UNIT
ARthough only the sanie size 85 30 0x0 cobe these
are oompkmly self con!a!nzd and comprise
i3t with volume
control and b-ttary ¢compartment and finally a
dynamic esrplece. All in a Dlastic case. Made by
Ardent {8old, we believe at over £50 each). These
are really hearing aids complete exospt for the
ear tube but we are pot sclling these ap hearing
aids only for the micro midget parts they contaln.
Belleved to be in perfect working order but Dot

ested, Pice 28-80 each.
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QUALITY STEREO AT BUDGET PRICES!

The STEREO 20

The ‘Sterec 20' amplifier [s mounted, ready wired and
tested on a one-plece ¢hassis measuring 20 cm x 14 ¢cm
x 5-5 cm. This compact unit comes complete with onf
off switch, volume contrel, balancae, bass and tehls
controls, Aurnctivery printed front panel and matching
control knobe, The *Sterec 20° has been deslgned to ft
fnto most turntable plinths without Interfering with
the mechanism or, aliernatively, Info a separate cabinet,
Output power 20w peak Input 1 (Cer.} 300mV into 1M
Fren, rea. 25Hz-25kHz  Input 2(Awx) 4mV Into 30K
Harmonle dlstortion Basgs control =+ 12dB at 60Hz

typically 0-25% at 1 watt Treble con. & 14dB at 14 kHz

STABILISED POWER

MODULE SPM80 £3:25

APEY eweclally deslaned to power: 2 of the AL5S0 Ampiifiers, up to 15 watt
{r.m.s) p latest elrcult technlques
In:omquhng complete short clrcult Drohction With the additlon of the
Mains Transtormes MTE0, will provide outputs of up to 1:5 amps at 35 volts.
Size: 63 mm x 165 mm x 20 mm. Thase units enable you to bulld Audic
Systems of the hlghest quallty at a hitherto unobuiuble ptice. ideal for
many other Disco Public Address,
Unlh. et¢. Handbook avaitabie. 10p.

£13-48 free p. & p.

TRANSFORMER BMT80 £2'15 p. & p. 27p.

AL50 HI-FI AUDIO AMP

S50W pk 25 (Rus)

0'1% DISTORTION

@ Frequency Response 15Hz to 100,000—1dB.
@® Load—3, 4, 8 or 16 ohnis,

@ Supply voitage 10-35 Volts.

@ Distortion—better than 0-1% at 1kHz

STEREQO PRE-AMPLIFIER
TYPE PA100

Bullt to a specification and NOT a pnce. and yat still thn greateat value on the
marke?, the PA100 31ereo pr has ived from the latest clrcult
techniques. Deslgned for use with the ALSO powor amplifier ayatam, this quatity
mada unlt incorporates no less than éight sllicon planar transistors, two of these
are speclally selected low nolse PNP devices for use in the Input stages.
Three switched sterec lnputs. and rumble and scrateh flitars ara faatures of the
PA100, which also has @ STEREQ/MONC switch, valume, balance and con-
tinuously variable bass and treble controls.

SPECIFICATION:

20Hz—20kHz x1dB Bess control +15dB at 20Hz

Fraquency response
better than 0-1% Treble cantrol £154B at 20kHr

@ Signal to noise ratio 80dB.
Harmonic distortion

@ Overall size 63 mm x 105 mm x 13 mm. inputs: 1. Tape head 1:25mV into 50kQ  Fliters: Rumble (high pass)  100Hz
Tailor madeto the most stringent specifications using lon  quallty com- 2. Radio, Tuner  35mY¥ Into S0k02 Scratch (low pass) BkHz
panents and Incarporating the latest 3olld stats clreuitry the ALS0 was 3. Magnetic P.U. 1-5mV into S0KQ Signal{noise ratio bettar than 48548
concelved io fill the need {or all your A F, amplification needs. Ail input voltages are for an oulput of 250mV. Input overload BI
+35 volts at 20mA

1o - Tape and P.U, Inputs equalised to RIAA curve Supply
e SE e D CUARANTEED. within £1dB from 20Hz to 20kHz. Dimensions 292 x 82 X 35 mm,
only £1315

BRITISH MADE only £3°58 each | §osua Gaes £ M onty s Factn o,
Giro ¥o. 388-7006

I K’m Please send alf orders @ recl to warehouse and despaich depariment

BI-PAK, P.O. BOX 6, WARE, HERTS

Guaranteed Satisfaction or Money Back

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. licence

Free! =
g BRITISH NATIONAL RADIO & i
1
|
i

Brochure. without obligation to:

ELEGTRONIGS SGHOOL P.0.Box 156, JERSEY
J NAME: £ = e S
I ADDRESS : e, e

: —— BLOCK CaPS pleagel
-------------------
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ELECTROKIT

DRILL SPEED CONTROLLER (EE. Aug. 1972)
Complete kitincludes MK box, plate and socket £2-30

BIT SAVER (E.E. Dec. 1972)
Kit includes all the parts less the Microswitch lever
£1-70

MIGHTY MIDGET (P.W. Jan. 1973)
Kit includes all parts less the Battery, the Box or
Knob £2-25

“SCORPIO’* CAPACITOR DISCHARGE

IGNITION SYSTEM (P.E. Nov. 1971)
Complete kit with construction data £9-50

LIGHT DIMMER:

Complete kit including MK plate and full construction
data £2-10

Prices shown do not cliow for Y.A.T.
PLEASE ADD 109 TO ORDER.

We are offering various other kits published in
most other popular Electronics magazines and will
be pleased to forward derails on receipt of a
stamped addressed envelope.

FREE POST AND PACKING WITHIN U.K.

ELECTROKIT

12 Lauderdale Road, London, W.9
Telephone 01-286 00{1

MON.-FRI. 9.30-5.30 THURS, 9.30-6.30
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againstthem. Where p.& p. i3 not shown the charge is 13p lor any selection

When both clasies of goods dre ardered the charge is 13p pius any p. & p. DEPTFORD JROADWJQV, tOIIDOII, SES ¢aN

charges shown. {Overseas extra). Telephone 81-627 4412,

J-BEAM FM4S AERIAL PLASTIC BOXES

for constructional

PLINTH
te suit Garrard 2025, SP2S

SWITCHES

Saiarg topete swicches o pour. || ot Teak fnish, complesa [| Spclement o) projects.  White,

2%ip. with Perspex cover. Very || for stereo \mth lid and screws.

Hlnnaturc toggle switches: g‘f;“"" “’P‘”‘“’i"' radio. £6-10 BPl 4fins x 3ins x

SYV18—5. ‘P 5lp; SWI9—D.P.D.T. 5 plus 55p p. & p. pius 50p b. & p. u';;sr_np

&4ap. BP2 6ing x 4ins x

Slider switches, SW3—D.P.D.T. i5}p. 2#ins—3Tp. 3

?lafer)_s:vzlﬁtchu i —=

P e &

o Lo =) [~ BATTERY HOLDERS EQUIPMENT CASES _

SW5—2 pole, 6§ way. in plain aluminium with sloping front

SWé6—3 pole, 4 way. for 4x HPT. panci. .

SW7—4 bole. 2 R Long or short—22p. Type H. W. D. Prica f“ p-

SVWB——4 pole, 3 way. Press studs, ready SEl  2in  Sin 24in 50p ip
wired PP3  sizge— SF2  2in  T#in in  o6p 1724p
1Cp; PPS size—13p. @ SF3  2in  S3in 4in 83 2W0p

7
MINIATURE SPEAKERS S
PNy VAT S
C AN in L o
\;.a;_;) AL S AT B CONSOLE CASES ‘ :
1 = == in plain aluminium, ideal for mixers,

PRICES IN Instruments, etc. ALUMINIUM BOXES

GROOV-KLEEN g
4 H with lids and screws
da’luxe modal 42 £1-83. d THIS Type l‘;’- A 5‘ ﬁl Dn Price p. & p. Em ‘IS; !}‘, ID*. 2;3:0 7‘6& 5
GB20 8 9 2 3 £1-56 33p tin  2%in in ) ™
GBB* 4 4in I4in # l6p
ADVERTISEMENT GB2f 10 9 2 3 é: ;33333: S 4:: liin Hin 1p 5

INCLUDE V.A.T. [©32'2 7 3 GRIO*siin 4in' Il 450 19m
VAT SR el I el
GBi2 3in 2‘5n lin 36p iS5p

| d l GEI3 &in 4in 2in 57p 20p

STEREO HEADPHONES | !° W“A"'Li'ﬁt‘fg‘o;:y",::; Calg7n Sin Lin & p
> b n p 29

Esale S5 50 5 o for 1OW. x [y e |[eid it 7in 3 02
i —_— -—

Completa with cabla Outpu: 3-8-160 s e O
and stereo jack plug. Power Supply 12V Ciardal

£3-43 Plus 24p p.. &p £4.70 plus 24p = vercboards
ey e o 2! p. and p. et =
DYNAMIC MICROPHONE MICROPHONE MINIATURE VEROEOARD .
UD130HL FLOOR STAND | ELECTROLYTICS . Ll Sy
Size Matrix Matrix

This sensicive, quality microphonc is 1'0uF 63V Ip 150.F 25V 8p gj-p 184p
uni-directional and i3 complete with 1-5uF &3V Ip 150F 40V 2}in x Sin P mp
mute switch and 20 feac of cable and || Professional, 22uF 63V Tp 1S0uF 63V 34in x 33in 284p p
plug. 100-12,000Hz. Dual impedance || heavy uality 3-3uF &3Y Tp 220uF 4V 3%in % Sin Izp 5p
€002 and S0kQ. with, folding. 4-TuF &3V Ip 220zF 10V 17in x 24in 87p 6p

tripod base. 6-BuF 40V Tp 2204F 16Y  38p | 17in x 34in £1-18 S4p
£6-60 plus 24p p. & p. Telascopic &-BuF 63V Tp 220uF 25V Spot face cutter—44p

- e, {| stem d llg“: =Y ;D %gNF :g¥ Pins, either size, pa:k of 36—2lp
59ins. e P il

MICROPHONE HOLDER Chrome IsaF 16V To  3louE 4 : 3 way, 0-148ip
Tk e o supelicd areh she mic | 86755 it v B Rk v Spfj2iwan o soime IS e
al . Fits most tubular mics. and = —
sands. 57p. S Tur 1N 75 30uf &3v “to| BONDED ACRYLIC FIBRE

B.A.F. wadding. 18in wide, lin thick. The ideat
lining for speaker enclosures. 31p per b
P. & p. 1yd 14p; each extra yard 4p

T o GHE CONTROLS
Y Log: or Lin.
Single, less switch, (5p
Pt SR ST I | Dpoen i
: [h
saut *ig 7° i (s 523 Sk, 10k}, 25k{}, SOkQ 100k, 250k 02, 500%L2.

F
ELF €3V (p  15004F o M0, 2M0
EATTERY ELIMINATORS |

p  2200uF OV suitable for transnsu:r rad:zo‘s‘o;nd s:mllar lighe
B current équipment. Input

L e O SR S Outpur: P66V D.C.; PPI—9V Des

1504F 16V 7p Price £1-65 plus ISp p, & p.

e L CATALOGIE

tape in seconds. 240V,
A.C. Full instructions.
£2-20 plus 22p p. & p. 15p

POST FREE

SCREENED CABLES

Single for mics, audio leads, etc. Sip Vd
Twin, a3 above, common screen 10p
Stereo, two cores, individually ureened lip yd,
Four core with common scraen 23p yd.

Four cors, individually screened 30p yd.
Colled screcned Ieads. 20 feer long £| -05 cach,

PLUGS
S 154p : 3 CASSETTE OWNERS!
Co-axial ]
D..N. 2 pin {spasker) |1= TRANSFORMERS For Philips and similar cassetts recorders.
B.IN. 3 pin 15p : gt PU12 power unit for connection to 12V 4 or —E
DN, 4 pin 151p all wich 0-250 Velt primaries. cars, giving T4V stabilised ourpur—£3-55416p
SIN 5 pin, 180° T43p Miniature B P
LN, 5 pin, 240° 164p MME 6V, 500mA 46V, 500mA, PP75 mains power supply, output 74V D.C.—
D.LN. 6 pin 16ip MMI2 12V, 250mA + 13V, 250mA. n!s+| P p. & b
+ Zymm unscreencd i0p MM20 20V, I50mA+20V 150mA.. Both units are complete with cabies and 5 pin
ack, 2imm 1creened ilp I£1 -42 plus 14p p. D..N. plug. )
}:ig mm ununee::d Igp LT T =
» 34mm screene. 2 2
Jack, }in unscraensd 133 H"i 2-;3 ;ASA%D PI pl%lop i £ CASSEJTE ZHCROP%ONE
ack. $in sereened Yp SOCKETS y plus Lew impedance dynamic wi remote
ack; stéreo, unscreened 2dp n LT3 12V, 1 -5A—96p plus 28p p. & °. control switch. Fitted 2{mm and 3ymm
zck: :r.ereo,' e 38p 8‘0.";?""“ xx :P LT4 12V, 2A—£( -45 plus 33p p. & p. plugs. £2-20 plus 15p p. & p. -
mhesmasr M Sine 3 SNBSS, —
Phone, plated meml 130 [N, 2'pin (speaker) e St i plus e p.5P { I ECTROLYTICS
Wander redor black 3P DN 3 pin 10p {| Hulti-tapped IiE 450V 2Mp  1000F SOV 46p
m, red or black P : ot 27 5
Benana 4m DN, 5 Bin, 180° 10p || MT3072 0-12-15-20-2430V, 2A— 218 uF 450V 22p 2000uF 25V 43p
D.I.N. 5 pin, 10p ‘?‘1!%23319 p. & P s e ST 44F, 350V 154p 20004F SOV
LINE SOCKETS }-ek. 2fmm {1p | MTEQL - 10-30-40-6 o SuF' 450V 1Bjp  25004F 25V
ack 1ip g!"’ P St v, 2A—£3-25 16uF 450V IS 2500uF 50V é&4p
ESip 1‘“ unswltched 18ip 37 0—40-60V, L 25uF 25V Tip 3000uF 25V  33p
ck, 1in switch !;zp 9'“5 P p. & p. 25:F 50v  lip 5000uF
164p ar_k‘ sterao, Mtched -3 450V 30p 5000uF 50V £1-21
173p Phono, single P CI’}OI IA—£I +16plus 28p p. & p. 5QuF S50V 1lp .88, 450
174p Phono, 2 ona !tl’lp Ti0 £1-43 plus 33p p. & p. 100F 50V 12p _B-16uF 450V
174p Phono, 3 on a strip 10p CI'I()3 4A—£1-76 plus 33pp. & p._ 250zF 25V 1Sp 16-16uF 450V  30p
» 3 163p Phono, 4 on a strip Ip || Secondaries 0-5-11-17V, 250aF 50V | 16-32uF &9p
hck 1in screened p  Wander, single, red or bhr.kS*p p-nk.r Hltchmg 1—6—]6(} 500xF 25V 20p 32-32uF 450V S4p
lack, stereo, scresned 3Tp  Wander, twin strip 1602 to 802 lifier. 5004F 50V 27ip  50-50uF 350V 42p
Phono, plated matal 15tp Banana 4mm red, or black Qp 99p plus 22p p. & p. 1000xF 25¥  30p

e
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CRESCENT wuo

11 & 40 MAYES ROAD. LONDON N22 BTL sea 3206

MAIL ORDER

DEPT.
No_ 11
‘MAYES RD.
LONDON

COMPONENTS AND HI FI
FOR THE HOME CONSTRUCTOR

OUR SHOPS ARE OPEN ALL DAY
FRCM & AM. TO 6 PM. 630 P.M. ON FRIDAY

N12 (WE CLOSE ALL DAY THURSDAY)

7% & LOUDSPEAKER “CRESCENT!
¢ A top quality .-. DIGITAL
LT CLOCK KIT

speaker ideal Where
small gize {8 Impozt-
ant, Manuiactured
by EALL tora well-
known hi-fi set
maker. Size: 7ln. X

Impadance: 8§ ohma. Flux:
saooo Max, Free range: 80Hs to
12¥Hz. Power handilng: 5W.
Unbeatable. Price: £1-60. Frec
postagc on this item.

e —
ADD LUXURY TO YOUR CAR
WITH A MOTOE DRIVEN
CAR AERIAL

Kit We Surply:

follow Instructions

give & orofessional Onish.

ponents. #28-50,+50p. P. & P.
Pleags send

& Bection

Extended Length 100cm

-/ Langth nnder Fender 40c:

Cable Length 120cm

;ﬂmpl:h ;-ith Fixing (e

racket and - Dlus 25p

Conieor manen £6°75 BUa°F 40P jeisprar

8. 4. BROWN “DIFLOMAT” MOXO/STEEEO HEADSET

TRinest quality British made Lightweight Headphones,

I.noorpwntc cewnla plezo electric tranaducers.
20-17.600

Imped 1 Itive, st -00LMFD

per earploce can be regarded aa 150K at lkos

‘Waight—3-50z. (98 grams]
H;%emdudel(uppuutl’?. A Bargain at £l 50 cach act

8 velt 70 obhm.
Bingle Pole Changeovar.

24 Hnu:r lmn Digital ek

¢ A completeset of components
Y A complcte set of casy to

* Printed circuits made to
4 construction as simple

pn-l.'b
* A cabipet and front panal to
ATl for the prioe of the com-
8.A.B. for more

Joiformation. -
MINIATURE RELAY

ZADPIOX. siza ~ 13 x 17 x §°.

£

for

oL 13 SOUTH MALL, EDMONTON, N-9 803 1685

TRI-VOLT BATTERY ELINIEATOR
Enables you to work your tranasistor
tadlo, amplifier, or casseé:f’ ete. from

TRI-VOLT CAR
CONVERTER

Enables you to work
yonr Radio,

A.C. mains
Just by moving a plug

you can salect the vo}.uge you require — €v, T§¥
or ? volts. This means all your transistor power
wklppuntlom can be handled by this one¢ uait,

= zg-x 33°. OUR PRICE —

lifier or Caseetie eto.
trom the 13 volt car
supply positive or neg.
earth.

Thu converter gupplics
8, 7} or 9 wolta and is

;275)4'109 P. & P. Bame model suitabl
the s Cazse

wired
tte — £3-00 + 10p. . & P.

Ap-
prox. size 23" X 33" % 27

LOW VOI.TAGE AMPLIFIER Few culy at
plus 18p P- & P.

£1-75

w!th volnmée control, is

for BV d.c. and s.c. supplies.

‘Will glve about 1W at 8 chm LOUDEFEAEER BARGAING

E.LT. 450 sct 2. 8. 16 chm
38-75 plus 38p. P. & P.

With high IMP input this
. o ol | E2LY. 350 set 8 chm.

plfier will work as a record

:hm. baby sizrm, etc., ampli-
er.

23° (57mm)

2} (87mm) 80ohm —

anlnEBBp T, BP

Bohm 50p each
2} (57mm) d40chm -- 50p esch

50p ssch
Pleags inclnde 5p. P. x P.up to 3
Mint-Londspeskers ‘

Made from 18 gaoge
chassis with corner brackets. Al are 23"

8 6—53p
10x7—83%p
Please send 10p per chamis P. & P.

INTEGRATED CIRCUIT SOCKETS
A mu-l. for the erp:rl- produces 3 psychedelie light

interested
l C (N 14 pio. 16p eu:h
18 pin, 16p each
;lme lnf-lude EpP. &

ALUMINTUM CHASSIS
aluminium 4 sided

14x S—odp

12x 3-—68p
18 x8 —$8n

16 x10—1-08p :

Very casy to ot and &
real money saving device
for $2.50 + 10p_ P. & P.

Urit. This
spprox.

. per 3 eockels,

Bingle Channe! Sound io
fantastic little box
4* x $" X 2}" when

connected to the cutput of a
sound sourcs trom 1 to 100 watta | C2x Lol =
display of up to 1000 watts. EFLAYS
Complete with 8 sensitive leval Brand new
control the unit is fused sad can 4 xﬁ“ of

e 5 8

not harm your amplifier.
ABargainat £7-50plu=10p P. & F.

1. 1oo§ 12pea, 100K 40

CRESCENT 250K Double 250K P-

BEAT BRITE” | 500K pgle 00K each

t gsﬁtd\ ;H
24pea,

Up to 3 Pots. Pleast »dd

Bize—14" x 1° x 3*
All two changeovers with
and

AL20 § WATT AUDIO AMPLIFIER

A low cost high quality § watt amplifier
dealgned for use in stereo
players and other aundio equipment.
Bupply Voltage = 9 towso volts.

Overall Bize
Fall technical

systems, record

25 khz.
- s' x 2§ x 1" approx.

dats and dizgrams with each module.
Mlgumtee-lmdsbugmna&.ﬂﬂppimap?&?.

250¥. 1-5A contacls
- agltable for ftting on -im
Vetoboard.

Typs Valts Current Ohms.

ench.
Please include 5p P & P up to
Snnhy:.

P
g\:\ 2*}1:

S
i

A st

perience.

_The series
will be ot ex-
<ceptional value In
training mechanlca and
ltehmci.lns in Electriciy,
Radlc and Electronica.

WHAT READERS SAY

I am now an Electrical Inspector with an
Electronics firm and I owe my success to
your excelient manuals. P.S. Mill Hill

Your simplificd technique is really a
stepping stone learning for the technieian.
P.A. Hoddesden

I am well pleased with Basic Electronics
which are a great help in my appreciation
of circuit fufictions. T.L. Southampton

290
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BASIC

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
that acquiring knowledge can be an enjoyable ex- &

Please find enclosed P.O.{Cheque value £............

Tick Set(s) required.

=, = = L2 Z

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES,

BASIC ELECTRICITY

BASIC ELECTRONICS 6 parts £5-40 []
BASIC TELEVISION 3 parts £3:60 [1
Prices include Postage and Packing:
YOUR 100%, GUARANTEE. If aftor 10 days examination you decide to
return the Manuals your meney will be refunded i_n full.

NAME ..... g o 39080500 e e RN DpwadAECTTIoLa S S g e

BLOCK LETTERS

FULL POSTAL..

ELECTRICITY5vols)
ELECTRONICS(6vols)
TELEVISION@Gvols)

o
GUARANTEE

Should you be,in
any way dissatis-
fiad withthe
MANUALS your
money willbe re-
funded by retuen
_of post.

BROMLEY, KENT. BR2 7THP

5 parts £4-50 []

---;---—-——---------—--J
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- > ~; : 3 3 b Te
IN$I4 £7257s1 | VOR's § Thermistors Potentiometers Capacitors
The I.C. Radle In & TO18 can. Supplisd . 3 o
complata with data sheat No. 10 which AIGR 75p GL23 £100 VAI005 15p d;aan;mm |‘fr:°“luﬂ
containg speclfication, clreuit and detalls Tzl 15p RS3 £1-32 VAI026 13p G H S
and prices of components such as ferrte cz4 13p RS54 £146 VA10ZZ 13p 002,.F 18¢ Sp 0-2uF & p
rods, compresslon trimmers etc. €Z13a 13p v:lcao ‘:Dp 'c:""»;iici';m. 3p gﬁ»F I
E298 ED/A258 18p VA1053 op
’.c. fockef S £298 22/06 1&p VAL055S 10p 000pf ‘:nov :;mpi 4 }tgp
Dusl-is-line or Zig-Zag (Quil), 14 sad 16 pin GLis £1 VA1034  10p P ,000p “10p
Qur Price g per ein 25mr zsomh (&z“m - 3
Tog or lin less switel L) 12p
) J
[
Slider Pots Resistors N I IS WA -
Singke Duaal log . i‘ vg:tt 5% Carbon Film - iow noiss dua] “”‘h switch 10K, 100K & 1M 525 1+ 3p'm ¥ g 2pf 33pf 120pf
10K ' 3 -
2% ;2:1% & Al 24 values 1p sach pius p. & p. Tpforup 5 Iog + 10K antifog less switch A0p g_gg: }% 33:5 ;ggg;
SOK e 10 50 Resisiors*and & further 2p for each ' 3 3.9pf 1501 56pt 220pt
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PROJECTS...
THEORY.....

PRINTED CIRCUITS

The so-called “printed” circuit board has for
long been the standard method of assembly used
in industry for large quantity production of
electronic equipments. Each printed circuit
board is unique, for it comprises a wiring pattern
created exclusively for one particular circuit
design. Once the master has been proved and
tested, mass production is an easy process
without any possibility of errors creeping into
individual boards. Thus the chance of sub-
standard products emerging from a production
line is reduced to the very minimum.

Ideal for mass production, yes. But does the
printed circuit technique have any special advan-
tages to offer to the private constructor? On the
face of it it might well seem that the initial
preparatory work is hardly warranted in the
case of one single item of equipment, and the
average constructor is normally concerned with
building just “one off”. A high productivity rate
is certainly not one of the needs that have to
be met.

Yet many private constructors do use this
technique on occasions in preference to a stan-
dard breadboard or wiring board.

PRACTICAL—AND ATTRACTIVE

Without a doubt the p.c.h. has an increasing
value as the size and complexity of the circuitry
increases. The danger of wiring errors is con-
siderably reduced, and components are more
readily mounted in position since their indi-
vidual locations are precise and are easily
recognised.

Qur July issue will be published on Friday, June 15

Yet there are also other considerations. The
finished p.c.b. has a stamp of individuality about
it and an appearance which is usually more
pleasing to the eye than the regimented pattern
of a general purpose wiring board. Though just
how important such aesthetic effects are is, of
course, a matter for each individual to decide.

One undeniable fact is that a knowledge of the
printed circuit technique and some practice in
its application are useful and valuable acquisi-
tions for any constructor.

REAL AND IMAGINARY

From an essentially practical matter to some-
thing more “in the mind”. When one tries to
envisage electrons—to say nothing of “holes’’—
the imagination is indeed put to quite a severe
test.

It is not at all essential to understand the
principles underlying the operation of a tran-
sistor or other semiconductor device in order
to use it in an applied circuit. But as likely as
not, the newcomer to electronics will eventually
find his curiosity getting the better of him, and
will begin wondering what makes these tiny
devices tick.

Well it is not an easy subject, certainly not
at the first encounter. But we feel the sSeries
commencing this month will provide a good
basic insight into the semiconduction phenome-
non—the mechanism which is the real hidden
“works” of solid state electronics:

B. W. Terrell B.5c.
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WANT an electric organ” said my six-year-old
daughter. Visions of Wurlitzer and Ham-
mond conscles crossed my sight.
- “Would you like to play a guitar?” I asked,
thinking of two old guitars in the attic.

“Aunty has an eleciric organ”
accusingly.

In conversation with a friend it transpired that
his son also aspired to ownership of an “electric
organ”. The result of these desires is contained
in this article in the hope that it may save some-
one from having to purchase an expensive organ.

BASIC OSCILLATOR

The basis of the Mini Organ, it was decided,
should be as simple as possible. One of the
simplest oscillators can be made using a unijunc-
tion transistor; it has the attraction that the
frequency can be altered over a fairly wide
range merely by varying the value of one
resistor.

The basic oscillator and its waveforms are
shown in Figs. 1 and 2. An extensive coverage of

she said

‘the unijunction transistor is not within the scope

Fig. 1. (left) The basic
unijunction oscillator cir-
cuit.

Fig. 2 (right) Waveforms
associated with the oscil-
lator.

294

A three octave ‘‘probe’ operated
portable instrument by D. B. Stiles

Approximate cost
of components
including VAT

" £4-75 plus case
and battery |

of this article; suffice it to say that a capacitor -
charges via R. until the “pinch” voltage is
reached. At this point the capacitor discharges
rapidly through the emitter/base 1 junction of
the device. The rising edge of the emitter saw-
tooth waveform (a) is determined by the value of
R. and €. and the trailing edge is dependent
upon the value of C. and the emitter/base 1
resistance.

Short pulses are produced at bl(b) and b2(c)

‘when the capaeitor voltage rises to the value of

the “pinch” voltage. It was decided not to use

S

oo | oo o
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Fig. 3. Circuit diagram of the Mini Organ. Various values for R, and VR, for corresponding notes are

given in Table 1.

these outputs as the sound was thought to be tco
staccato due to the short duration of the pulses.
The emitter waveform seemed teo be more
promising, but for reasons explained later it was
desirable to have a ‘“square’” waveshape rather
than a sawtooth: TR2 (Fig. 3) accomplishes this.

FREQUENCY

The frequency of a unijunction oscillator is
almost a linear function of the CR product. From
the formula for the inter-semitone step for the
standardised “concert pitch”, the value of timing
resistors for the circuit were calculated. A value
of 15 kilohms was used as a starting point for
the higher end of the scale.

As is probably known, the frequency of a note
doubles for a complete octave step; thus it was
to be expected that the value of timing resistor
would halve, since the product of CR gives a
time, and time is the inverse of frequency. This
is shown in the formulae:

1
f=-—t- t=CxRxK

where f is the frequency, t is time, C and R are

the timing elements, and K is the constant for
the oscillator under given conditions.

The results of the calculations are shown in
Table 1. In practice it is easier to “tune” an
oscillator using trimmer resistors rather than
with fixed resistors due to the large tolerances
involved. It is not sufficient to say that a 5 per
cent error in the pitch would not be noticed by
the average child or, indeed, adult.

The values obtained for Table 1 were used to
determine the values of fixed and variable resis-
tors shown. The instrument may be tuned “by
ear’ against any convenient piano, guitar, etc,
simply by adjusting the trimmers, starting with
VRs and working down the scale.

A rather more accurate method of tuning the
organ is the method I chose; being rather tone
deaf, and with a fairly large stock of resistors to
hand I fed the output of the organ into a con-
venient frequency counter and replaced the
trimmers with fixed resistors until the counter
read the correct frequency. For those with access
to a frequency counter I can recommend this
method of calibration, particularly if you, too,
are tone deaf.

MULTI-OCTAVE VERSION

It is possible, by altering the value of base 2
voltage to the unijunction transistor whilst keep-

Table 1: Resistor Valuﬂes For Various Notes

o ——

Note : G D D%

FF G Gf A Af B C

" Frequency

2616 2772 2837 311-2 3997 3492 3700 302-0 4154 4400 4662 493-0 5233

Resistance Value (kQ) 300 283 268 252 238 225 212 200 189 178 168 159 150

Fixed Resistor (kQ) 27 27 24 24
Trimmer(kn) 47 47 4T 47

20 20 18 18 16 16 15 15
GETLY SLaTE LR SPRS | bk b

" The resistor and ffimmer associated with each note take their designations from that note, e_.g.rﬁx_evd
resistor(_fm" D is 24kQ and its designation is Rp, similai’ly the trimmer will be 4-7kQ and VRp.

R

b
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Photograph of the prototype Mini
Organ.

Fig. 4 (right) The layout of the printed
circuit panel underside, shown full
size.

ing the emitter supply voltage constant, to
change the basic frequency of the oscillator
shown in Fig. 1.

Initially it was proposed to utilise this fact
to tune the one-octave organ to the octave start-
ing at “middle C”. It was found, however, that
it was possible to alter the frequency over such
a wide range that it would be feasible to provide

‘a full octave above and below this range merely

by switching in different values of base 2 voltage.

To provide the full three octaves -the com-
ponents VRI, VR2, VR3, Rl, and the switches.
S1, and S2 were added to the basic circuit of
Fig. 1 (see Fig. 3). The trimmers are used to
tune the three octaves to standard pitch (and to
each other). In the normal positions of S1 and
52 the centre range is selected; with S1
depressed a lower octave is selected and with S2
depressed a higher one Depression of both
switches simultaneously results in the higher
octave being selected.

KEYBOARD

As was stated at the beginping, the original
design concept of the organ was that it should be
both simple and inexpensive. A full set of keys,
it was found, would be too expensive for such a
simple design; making the keys was too complex.

A simple solution to the problem was to etch
the key-pattern onto the printed circuit com-
ponent board. The resulting layout is shown in.

296

Fig. 4; if necessary the keyboard and oscillator/
amplifier sections may be transferred to
different relative positions or divorced from each
other completely. The probe used on the keys
can be of any suitable insulated metal object
from a wander plug to a piece of brass rod in
an old ball-pen case.

OUTPUT AMPLIFIER *

Transistor TR2 (Fig. 3) is an overdriven ampli-
fier, and is used to convert the sawtooth wave-
shape from the emitter of TR1 to a reasonable
facsimile of a square wave. It was decided that

Everyday Eleclronics, June 1973




VRe; 4-7k( VRg . 4-7k0
" VRcz 4-ThQ VRg: 2-2kQ

normal amplifier techniques were unnecessarily
complicated, and a direct coupling was made
from the output of TR2 to the base of TR3.

With no note keyed the current supplied by
R4 holds TR2 “on”, or conducting heavily. This
in turn holds TR3 non-conducting, so that no
current flows through the speaker coil. This
serves two purposes, first that of conserving
power from the battery, and second, preventing
the possible overheating of the speaker coil due
to a continual power supply to it.

When the oscillator is “keyed”, TR2 is momen-
tarily turned off by each pulse, causing current
to be supplied to the base of TR3 by R5. This
turns TR3 on, allowing a current pulse of about
120 milliamps to fow through the speaker coil.
This causes the speaker to emit strange noises
which children appear to enjoy.

Adults, on the other hand, may object to the
weird noises produced by the device, and shout
phrases like *Turn it down!” or worse. To this
end a volume control (VR4) has been provided.

The pulse amplitude at the collector of TR3
does not diminish, but the power available to the
speaker coil does. In fact, the output power
diminishes to somewhat less than 30 milliwatts
r.m.s with adjustment of VR4.

For masochists who enjo, noisy children pro-
vision has been made for the unit to be plugged
into the family hi-fi via SK1. It must be stressed
that the amplifier input “low” terminal must be
connected to the amplifier chassis, and that the
chassis must be connected to earth, because of
the open keyboard and probe used.

The collector of TR3 is disconnected from the
speaker system by S3 and reconnected to the net
work of R6, R7 and VR5. Resistor R6 provides

the collector load, whilst ‘R7 and VRS drop the
voitage output to about 0 to 0-5 volt r.m.s. If this
output is too high to be easily adjusted by VR5
then R7 may be increased.

POWER SUPPLY

Because of the low quiescent current of the
organ it is eminently suitable for battery opera-
tion. Due to the open contact type of keyboard
it is inadvisable to operate the instrument from
a mains derived source! Under no circumstances
can the wunit be operated from a “battery
eliminater” type of device, since most of these
are not isolated from the mains supply in any
way, and a fatal shock could result.

The frequency of the oscillator is somewhat:
voltage-sensitive. To ensure that the basic note
does not alter too much with battery voltage
changes, the oscitlator supply voltage is stabilised
by means of a Zener diode D1.

The 120mA current pulses when the oscillator
is keyed originally caused the battery voltage to
drop by about 700 miilivolts. Despite the Zener
stabilizer this change was acting on the oscillator
to cause false operation. To overcome this the
value of Cl was increased to its present value,
but it should be noted that only the larger
battery types should be used.

CONSTRUCTION

Commence construction of the unit by cutting
and -making the printed circuit board to the
design shown in Fig. 4. This should be carried
out with reference to the Making P.C. Boards
article in this issue (page 300).

Having completed the board, checked it and

S N S = -
Components.... s :
Resistors : SII('l VR, 2-2kQ VRg  2-2kQ
R1 1k Rps  24ke) 'I‘I‘LI( VRy- 2:2kQ
R2 27Q Rg  22k0 | All horizontal p.c. mounting, miniature skele-
R3 6800 RF 20k ton presets, except where stated.
R4 8-2kQ) Rp- 20k Switches
RS 2-2k( Rg 18k S1, S2 d.p.dt. pushbuttons (Radiospares
R6  1kQ Rgz 18kQ miniature type or similar—2 off)
R? 10kQ Ra  16kQ S3 s.p.d-t. toggle switch.
Rci 27k Raz  16k(2 S4 s.p.s.t. toggle switch.
Re 2 27k} Ry 15k ;
q Semiconductors
Rp 24kQ2 Rc 15k} .
Ca it D1 4-7V 400mW Zener diode
pacitors _ = ; -
TR1 TIS43 unijunction transistor
C1  100u«F elect. 12V S
; TR2 BC184L silicon npn
C2 0-1uF Y51 sili
C3 10pF elect. 12V TR3 BFY51 silicon npn
Variable Resistors Miscellaneous
VR1 2200 VRp 4-Tk LS1 750 or 80Ll, . approximately 300mW
I VR2 2200 VRpz 4-7kQ miniature loudspeaker
VR3 2200 VRE  4-Tk(2 B1 9V battery—see text
VR4 1kQ TV type SK1 coaxial socket and plug to suit
preset VRE  4-7k Single sided copper clad paxelin or fibreglass
VRS 1kQ2 VRg= 4-7kQ2 panel 63 inches by 33 inches, Materials for

case (see text) 6BA fixings, wire, connectors

for B1, bannana plug or similar for probe. y
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Fig. 6. (left) Wiring of the components
mounted in the case and connections tg
the circuit board.
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drilled the holes, the components and flying
leads can be attached as shown in Fig. 5. Note
that the copper areas on the back of the board
are shown tinted (as if looking through the
board) in Fig. 5. Solder the transistors in after
all other connections have been made, using a
heat shunt on each lead as it is soldered.

Check the board and components against Fig.

9 paying particular attention to the transistor:

lead connections, diode polarity and capacitor
polarities as shown. This is easily done by hold-
ing the board in front of a light so that the
components can be checked and the image of
the copper can be seen through the bhoard.
Finally wire up the complete unit as shown in
Fig. 6 construct the case (Fig. 7) and install the
electronics.

To test the unit switch on and place the probe
on one of the key positions, check that all the
notes are operable—including the upper and
lower octaves and finally tune the organ by
adjustroent of the presets as mentioned earlier.

]
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When drilling the component locating holes in a smalt,
home made printed circuif, secure the board to the
smooth side of a larger piece of hardboard using double-
sided Selfotape.

The hardboard will support the brittle Paxolin and you
can drilt quickly and smoothly through it into the hard-
board, making ciean holes_with less risk of breaking the
fragile twist drill. Afterwards prise the eircuit board and
hardboard apart with a thin blade or a tab of tape left
projecting from the **sandwich™. Double-sided tape proves
useful in many situations and a reel of 1 inch w;dth is a
handy addition to the hobbyist's toolkit.

E. Mullis
Dunmow, Essex.

The problem of overheating, oxidising, and eroding of
soldering iren bits has always caused me concern, and
annoyance. After brying various methods, including
switched reduced voltage, | eventually devised a simple,

_long lasting, and foolproof method which kept the iron

hot, but not too hot, and served the additional purpose of
an iron bench stand and heat shunt.

Manufacture and construction; a length of heavy duty
conduit is sawn to the desired length, and compressed
near ane end in the wice to produce a consfriction in
which the iron bit will rest. Secure the fube to the bench
in a convenient place by means of two conduit clamps
{the stand off type) and you have an almost everlasting,
convenient iron stand and shunt; | used the same one
for 30 years.

Incidentally | reqularly notice in "radio books” djfferent
methods of heat shunts when soldering transistors, no
doubt all the metheds have some merif, but the one t use
is to hold the transistor wire with a pair of small medical
forceps of the self locking type, with these you can safely
wave the transistor around and then present it accurately
to any pinpoint, the forceps can usuzlly be cbiained as
“throw. outs" once personal contact has been established.

J. Hardman
Thornton-Cleveleys,
Lancashife.

Instead of using long nosed pliers as a heat shunt
use a hair grip “the type with a spring in". This gives a
free hand for holding the solder.

P. Ransey
Berks.
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Easy step by step instructions.
by J. A. Nekrews

HE printed or etched circuit is used in vir-

tually every piece of commercial electronic
equipment produced these days. In fact projects
detailed in this and other technical journals
sometimes provide a ready designed layout to
assist the amateur comstructor in the production
of his own printed circuit board.

Not all constructors are familiar with the tech-
pigues involved, especially the relative new-
comer to solid-state circuitry, so if you are one
of the many constructors who would like to
attempt this most satisfying branch of our
hobby, but you are not too sure where to start,
read on.

300

REQUIREMENTS

The complete newcomer to this field may be
well advised to start with one of the proprietary
“printed circuit Kkits” currently available from
suppliers who advertise in the techrical journals
from time to time.

These kits usually provide everything neces-
sary to complete an etched circuit, including an
instruction leaflet detailing the wuse of the
etchant supplied.

Hewever, all the “ingredients” are available
separately and you will need;

(a) copper clad s.r.b.p. or fibreglass board

{b) resist

{c) solvent

(d) etchant

The copper clad board is available from the
larger component retailers as well as several
smaller firms who specialize in printed circuits.
The board is generally sold in “stock size” pieces.

For the resist there are two main choices:
small jars or tins of plastic enamel paint used by
model makers or the special printed circuit pens
available such as the Dalo Marker and the
GSPXK. PC. pen. 3
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Photograph of the Dalo Marker pen used in this
article.

Turpentine or white spirit-makes an excellent
solvent for removal of the paint and this also
is readily available. Special solutions are avail-
able to remove the pen type resist or alterna-
tively a light abrasive paste can be used such
as Solvol Autosol—sold in garages.

There are several chemical agents used as
etchants for printed circuits, one of the most
common being ferric chloride.

The author has found this etchant to be reli-
able and efficient as well as relatively easy to
obtain. Your local chemist should be able to
supply this, if not then you must resort once
more to mail order component suppliers.

Ferric chloride is normally supplied in powder
or crystallinre form for dissolution in water. A
suitable etching solution for a board size 3in. by
2Lin. can be made by adding about four heaped
teaspoonfuls of ferric chloride powder to a
guarter pint of luke warm water. For these
conditions the etching time will be about 45
minutes.

A point worth mentioning here is to always
add the chemical to the water, never add the
water to the chemical.

Ferric chloride should be treated with some
care as it will burn the skin and clothing if con-
tact is prolonged. When using ferric chloride
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make sure that it does not come in contact with
the eyes. If some is spilt on clothing or comes
in contact with the skin it should be washed off
under running cold water as quickly as possible.

LAYOUT DESIGN

It is preferable, in fact almost a necessity to
have all the components on hand and to design
your circuit to suit the components, rather than
have to shop around to find components to suit
your design.

The author’s experience has proved standard
0-1 inch graph paper to be an ideal medium on
which to formulate a design. :

Now to get to the actual design, the method
is best described using a simple example such
as the circuit of the Beta Fuzz as described in
E.E. January 1973, see Fig, 1.

First of all decide on an approximate size for
the completed board, and here you must be
realistic; if you are striving for microminiaturiza-
tion with discrete components then this system
is not for you.

Getting back to the drawing board, first of all
draw the outline of the board on the graph paper
leaving the right-hand side blank just in case it
is not possible to fit the complete circuit on the
size of board originally desired. Conversely it
may be found that the board could be made
smaller if required.

Next, working from left to right on the circuit
diagram and using the actual components as
templates, mark the positions of all the com-
ponents and connections using penci until a
satisfactory layout is produced.

Then, using coloured crayon or befter still a
felt-tip pen, shade in the interconnections to
form a pattern similar to that shown in Fig. 2.
It is common practice to have the “live’” supply
line along the top and an earth or zero volt line
at the bottom just as in conventional circuit
diagrams, see Fig. 2.

vR2
100k

v

o 3

Fig. 1. The circuit diagram of the Béta Fuzz to be
put on to the printed circuit board.
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Remember that you are working from the top-
side i.e. the unclad side of the board, therefore
all components and connections are to be viewed
from the topside. This is of particular import-
ance with transistors and integrated circuits.

The resulting drawing should Iook semething
like Fig. 2. In this case, space was of no import-
ance so a neat functional laycut was obtained.

VR2 +9v
L L (D44 rrﬂ\k r"n}—r
R IR
P H A A PaPECar S o
H E TTr l[ r — b =
| BRI It it il
o e e ExEE ] T . EEEEEY VHEED
. ! e 1 |8 s IR 1D
Lot RS ERRRES I SRE ) SIORAT
Ceee e e o e T ) P ¢ I IIJ-I“ i
ISEES S eSS E ] nlllrt'_. J IPAPIPE = 5 E|r srer .7 8
FER IR AL RENY.EREZAP £P i i
i t "7‘,1‘,’1‘“{(“'] I I~ g
4 ui T it \fl" Pt IUL;‘: 4 II?H
it amur. AP A A AN ¥ AT
e g
&Y 41 ZEpER i 7 &y 4 : ‘i
I L‘# (7. SRERST N AT v AP 4 P 4RY & € L =
L —- 4o e SnTaus J’l)’ T _-r,- .
= T IV AR T a§ 7
T T [ F) T i 7 & &
EEEEESERES B ‘ HY 4 AT H “f'j’r :ﬁ“* : jm‘z7
T WE P47 67 &7 ACAT BRNE 7 GBI AW e s #2888 7
L any o i i1 T4 (5 ap 7R § RPN 7 a8 ail v 4
] 4/ T ‘T( fl-_' = i 74 '\i 73 Jlf
A =t 2 an mi A A
e, w74y o7 du, NE W PN A
[ 2‘4}1 4P 4 ‘,jlvi B .S VAW Ty
Rni e etetfInetatates,ssig AR
j‘[‘ 747 apd 1 j* : v, 1 £
r?‘ 1 "Iy_l l?( 7. dY. ("1 v 7,01 >
Ay 4 Z ¥ )’.( wﬁ 2 v Vi T /ff/"‘, v
\ , |
INPUT VR VRI WIPER OV

Fig. 2. The final design of printed eircuit layout
on graph paper.

CLEAN BOARD

A piece of copper clad board should now be
cut to the required size, a fretsaw or hacksaw is
very handy for this, and the edges carefully filed
smooth. The board should then be thoroughly and
scrupulously cleaned. Ordinary household scour-
ing powder such as Vim or Ajax makes an excel-
lent job of -this, after which be careful not to
touch the copper surface as fingerprints leave
greasy marks which could impair the etfching
action.

TRANSFER

Using the pattern of Fig. 2 we shall make
the master drawing of the printed circuit—this
is the pattern given with most printed circuit
articles and which is usually full sized so that a
direct transfer can be made to the board. The
areas shown in black are the areas of copper
strip to remain on after the etching process.

Place a piece of carbon paper (face side upj
on the bench and then place your pattern of
Fig. 2 on top of it. Run a soft pencil over the
outline of the pattern so that a mirror image
of the latter is produced on the reverse side.
This “mirror image” is the master drawing.
Shade in the areas of copper to be left on after
etching, this will be helpful later. See Fig. 3.
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A. The carbon paper tracing from the master
drawing on the copper side of the board.

B. Using a printed circuit marker pen to fill in
the areas of copper to remain after etching.

e completed board.

C..The board dry and ready for etching:
302 y

F. The underside of th
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Fig. 3. The master drawing of the printed circuit
hoard (full size).

Now place the carbon paper face side down
on the copper clad side of the board (cut to size)
and then place the master on top of this and
align correctly with the board. Secure this in
position with paper clips or Sellotape and then
run a pencil over the outline of the master to
preduce the same on the copper. The result of
this is shown in photograph A.

If using paint, such as Airfix or Humbrol (as
used for painting models), paint in the areas of
copper to remain (with reference to the master
drawing) with a fine artists brush and leave to
dry. Make sure there are no uncevered spots or
“pin pricks”, if there are, cover in.

If using one of the printed circuit pens, fill in
the appropriate areas of the board according to
the master drawing using the nib of the pen as
shown in photograph B.

In both cases, ensure the edges of the- resist
are sharp and clean ctherwise a ragged and
diffuse type edge will result which looks unpro-
fessional; allow the paint or pen resist to dry
completely; photegraph C shows the board ready
for etching. ‘

ETCHING

The following method of etching was selected
for its simplicity and reliability. A Pyrex or
photographic developing dish, large enough to
allow the board to lie fiat inside, is filled approxi-
mately half an inch deep with the ferric chloride
solution, and the board is placed copper side
upwards in the solution. This must then be con-
stantly agitated. The etching process is complete
after about 45 minutes.

The need for constant agitation cannot be
overstressed as failure to do this results in the
ferric chloride molecules combining with the
copper forming an inactive coating on the sur-
face of the board and halting the etching action.
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If the board is left in the solution too long the
etchant may start to undercut the painted areas,
so be warned.

Once the etching process is finished, the board
should be removed from the solution, well rinsed
in fresh water and dried. The resist can now be
removed using the solvent or light abrasive,
leaving a neat and professicnal looking printed
circuit board (see photograph D).

DRILLING AND COATING

-~ Once the board is etched there remains the job
of drilling the holes. This process needs to be
carried cut with care, otherwise the copper may
be lifted from the board and then a new board
has to be made.

With reference to the master drawing, mark
the positions of all holes to be drilled on to the
copper clad side of the board, and then carefully
drill these with a 1/32in. diameter drill.

Drill slowly and apply minimum pressure to
ensure that the drill breaks through the board
cleaniy; this will help to give the board a profes-
sional appearance; don’t forget to drill the
mounting holes before component assembly.

At this stage, if desired, the remaining copper
on the board, thoroughly cleaned, can be coated
with a thin layer of solder to protect the copper
from oxidation. This also gives a neater appear-
ance to the back of the board.

As an alternative to this, a coating of varnish
may be applied to the back of the board after
the components are soldered in position.

MOUNTING COMPONENTS

All component: wires should be bent at right
angles to the component body so that their bent
leads exactly span the distance between the
holes that have been allocated them. They should
then be inserted in these holes such that the
body of the component clears the board by about
1/16in. and then the leads cut off so they pro-
trude only about 1/16in. beyond the copper.
They should then be soldered in this position.
See photographs E and F.

it is important to carry out the soldering of
each component swiftly, as prolonged heat on
the beard (from the soldering iron) may cause
the copper lamination to come adrift.

Transistors and other semiconductors should,
as usual, be left until last, and when being
soldered in position a heat shunt should be used.

CONCLUSION

In cases where several boards of the same
design are required, special light-sensitive laquer
is available. This process requires the design to
be painted on a piece of thin acetate sheet. With
this method an unlimited number of boards of
the same design may be produced. ]
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FREE!

This fantastic Viscount Audio System can be yours—free! It's the first prize in
this exciting competition, open only to Everyoay ErecTrOnics readers. The
system comprises the new RTVC Viscount lll P102 stereo amplifier, two duo
type 1l speakers and a Garrard SP25 Mk ||l turntable mounted on a perspex
covered plinth. It's selling for around £70!

The competition is all about soldering and so, appropriately, are the rest of

our prizes, Just take a look at this list of soidering goods making up the 100

runner-up awards:
From Adcola Products Ltd. Soldering kits, soldering irons and iron stands.
From Antex (Electronics) Ltd. Soldering kits and soldering irons,

From Multicore Soiders Ltd. Soldering handbooks, wire strippers and solder

dispensers.

HOW TO ENTER

Listed below are eight points which make for successful and efficient soldering. All you
thave to do is place them in what you consider to be their order of Importance In contributing to
a perfect soldered connection. For example, if you consider that “'Use non-corrosive flux cored
solder' is most important of all, write C in the box marked 1st on your entry coupon. The key
letter of your second choice goes into the box marked 2nd, and so on for all elght

Complete the coupon, all in ink or ball-point, with your full name and address, then postitina
sealed envelope to:

EVERYDAY ELECTRONICS SOLDERING COMPETITION,
16 GARRICK STREET,
LONDON, WC2E 9PR.

IMPORTANT

Another free entry coupon for this competifion will appear in the July EVERYDAY

ELECTRONICS.

The closing date for entnes—Fnday. July 27th, 1973—gives you ample time to wait for our
next issue and then post two different attempts together in one envelope.

RCOMEENITEOIN

v Win this VISCOUNT Audio System/!
700 other prizes for Runners-up ~

An Antex thermostatically
controlled soldering iron

" COMPETITION RULES

There is no entry fee. but each attempt must ba
fully completed In Ink on the proper printed coupon
cut from Everyday Electronics, and bear the entrant's
own full name and address.

Every accepted entry wlll be examined and the flrst *
prize, as described, wlll be awarded to the entrant
who, in the opinion of an expert panel of Judges,
and in any ona aftempt, has shown the most skill
and Judgement in listing the eight features In order
af Importance. The other prizes will be awarded te
the senders of the 100 next best aitempts in order
of merit. No entrant may win more than one prize.

In the event of a tie or tles tor any of lhe prnzes. a
turther eli
post between the lylns: comnetltors to determine
such winnerfs or winning order.

Any entry whlch does nat comply with ths pngled

A Parts to be soldered shouid be cleaned and tinned.
B Use soldering iron of correct size and weight.
C Use non-corrosive flux cored solder.
D Use soldering iron with tip of correct size.
i E Maintain heat on joint until soider flows evenly over it entirely.
J Keep tip of iron *wet' with solder.
K Use soldering iron of correct temperature and wattage.

L Make good mechanical contact prior to soidering.
T P EREEENTRY, COURON, o™= el Sy
Please post to: 1
1 EVERYDAY ELECTRONICS 1
i SOLDERING COMPETITION, I
[ 16 GARRICK STREET, LONDON WC2E bPR l |

1st
I My order of importance for the eight e l
| features is listed on the right In 2nd | |
I entering the competition, | agree to gl =% l
the rules as final and legally binding. LS
| 4th | ]
[ NAME oo ey T A e Rt s ol e ]
| (Mr./Mrs. /Mlss) 5th {
| ADDRESS oo A B T S © o e Chontitls 6th i
| {Block letters) " I
7th
z - |
' Cilosing date for eniries: Friday, July 27, 1973 l
e e e CUT ALONG THIS LINE = e e o i
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ng d after the
wiil be dlsnuallﬁed as will any received mutllated
or illegible. Incomplete, bearing alterations, or
with moers than one key letter In each space. Na
respnnﬂibility will be accepted for entries lost or
doluycd in the post or otherwise,

he fudges' decislon, and that of the Editor of
Everydal' Electronics in all other matters affectind
the competition, is final and legally binding. No
correspondence can be entered into.

The competition is open to all readers In Great
Britain, Northern Ireland. &nd the Channel isles
except employees (and their families) of IPC
Magazines, the printers of Everyday Electronics or
any company associated with the prizes.

The winners wili be notifled, and the result
announced in the earilest passlble jssue of this
magazine.
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FOR THOSE WHU 00!

// ¢ty AUDIO MIXER
s‘@ For use with a tape recorder or for p.a. systems

o ﬁ‘%‘a&‘" AUTOFAN

L\_b | f CAOOt:}ggmfc;tatlc control for an electric, engine
REPLICA CRYSTAL SET

Span the ages with this replica of an original, complete with “crystal” and “cats whisker”

AND THOSE WHO MAY
O e

AUTOMATION

A look at electronics at work

SEMICONDUCTORS

Second part of our new series intrpduces the diode
Our experts offer straightforward
answers to technical problems

PLUS Second and final chance to enter the EE soldering competition

BON!T BE nISAPPoINTBn Your newsagent will be pleased
to take your order

veryday
e ec romcs

July issue on sale Friday June 15
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His series has been written to provide a very
simple explanation of how common semi-
conductor devices function. No knowledge of
mathematics or of the details of chemical bond-
ing will be reguired in order to understand any
part of the series. It is only necessary to know
that, when a voltage is applied across a material,
the electrons in the material are attracted to-
wards the positive electrode and the positive
charges towards the negative electrode.

This first part of the series introduces the
basic principles of the semiconductor and semi-
conductor materials but later in the series it will
be orientated more towards understanding the
functioning of the various devices.

Simple ways of testing the various devices will
be described in later articles, partly because the
carrying out of such tests is very instructive
for the beginner. The only equipment which will
be required for the tests is a suitable meter, a
battery and a few resistors.

CONDUCTION

All' materials contain negative charges—
electrons—and an approximately egual number
of positive charges. The number of these charges
in a small amount of matter is enormous (about
one million million million million [10*] in one
gram_of a substance).

A material will conduct electricity if it con-
tains electric charges which are free to move
under the inflnence of an applied voltage. The
moving charges “carry” the current, since an
electric current is merely a movement of electric
charge.

Current flow in a material may consist entirely
of electrons moving towards the positive
electrode (anode) of the applied voltage and in
some cases it consists only of positive charges
moving towards the negative electrode (cathode)
of the applied voltage, whilst in other cir¢um-
stances both the electrons move to the cathede
and the positive charges move to the anode at
the same time. Any charges which are free to
move will do so.

Metals are very good conductors of electricity
because they contain very large numbers of free
electrons, the word “free” implying that the
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ELECTRONS, NEGATIVE CHARGE
CARRIERS MOVING TOWARDS THE
ANODE OF THE APPLIED RD.

Z
CATHODE @

——— \

ANGDE, SLAB OF METAL

e

BATTERY
(SOURCE OF
POTENTIAL
DIFFERENCE)

AMMETER IN CIRCUIT
REGISIERS LARGE
CURRENT FLOW

fig. 1.1a. Schematic of conduction in a metal,
movement of electrons.

electrons are able to move. Conduction in a
metaj is illustrated in Fig. 1.1a.

Solutions of acids, alkalies and salts are also
good conductors of electricity, since they con-
tain very large numbers of positive and negative
charged particles (or ions as they are called)
which are free to move. Conduction in such a
soluticn is depicted in Fig. 1.1b.

A similar type of conduction occurs in the
familiar yellow street lamps where an electric
current passes through a gas which contains
large numbers of electrons and positively
charged sodium ions.

Insulators, such as glass, Perspex, air, etc,
contain electrons and positive charges, but
virtually all of these charges are firmly bonded
to the atoms of the material and are not free to
move when a voltage is applied across the sub-
stance. Insulators will not therefore conduct
electricity unless an exiremely high voltage is
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SOLUTION OF AN ACID,
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Fig. 1.1b. Electrical conduction in a solution,
ionic movement.

applied acress a very thin layer of the materia}
so that some electrons are wrenched from their
bonds.

SEMICONDUCTORS

Semiconductors form a class of substances
mtermediate between metals and insulators. The
best kmown semiconductor materials are the
hard grey brittle elements, germanium and
silicon.

Such materials contain some elecirons which
are free to move, but the number of these
mobile electrons is far far less than in a metal.
Semiconductor materials will therefore pass a
small current when a potential difference is
applied across them, as depicted in Fig. 1.1c.

For example, metallic copper conducts about
a million times better than germanium and
about a thousand million times better than
silicon.

The number of free electrons in a pure semi-
conductor material increases very rapidly as the
temperature rtises. At higher temperatures
there is more energy in the material and this
enables more electrons to break away from the
bonds which secure them to a particular atom.
As a “rule of thumb”, it can be stated that the
number of free electrons in a pure semicon-
ductor material is doubled for each 10 degree
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Fig. 1.1c. Schematic of electrical conduction if
a semiconductor.

centigrade rise in temperature.

Electrons which are at some time free, become
bonded to atoms, and other electrons break
their bonds and becaome free so that the total
number of free electrons in a piece of material
remains fairly constant with time.

Pure germanium contains many more free
electrons per unit volume than pure silicon at
the same temperature. In general germanium
devices cannot operate at temperatures.much
above 90 degrees centigrade, since at higher
temperatures the number of electrons in the
material becomes so great that the current
cannot be controlled.

Silicon devices can operate at temperatures
up to about 180 degrees centigrade. Some semi-
conductor materials, such as gallium arsenide,
contain fewer free electrons than silicon at a
given temperature and can therefore be used
at even higher temperatures.

Conduction in a pure semiconductor material
is known as intrinisic condmction, the word
intrinsic merely showing that the conduction is
taking place in the pure material itself.

IMPURITIES

Most chemicals are regarded as being pure
if the total impurity content is less than one
part in a thousand or even one part in a hundred.

However, the material used in semicondirctor
devices must contain a far smaller impurity
conceniration than this. Typically, the pure
germanium and silicon used for manufacturing

- semiconductor devices contains less than one
part of impurity in ten thousand million parts
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of the material.
The preparation of materials in such extreme
degrees of purity cannot be achieved by normal

chemical methods, special technigues have been

perfected to enable the required materials to
be prepared.at a suitable ievel of purity.

It is useless preparing such a pure material
unless it is kept pure throughout the life of the
device. Semiconductor devices are therefore
sealed in metal (with insulated leads), glass or a
suitable plastic material so that no impurities
can reach the semiconductor material itself.

SINGLE CRYSTALS

Most semiconductor devices not only require
materials of extreme purity, but also require
that the material shall be present as a single
crystal. A crystal contains an orderly pattern of
atoms in three dimensions extending throughout
its volume, whilst non-crystalline materials do
not have such an orderly pattern extending over
an appreciable distance. Impurity atoms or
atoms which are in such a position that they
spoil the pattern, constitute defects in the
crystal.

N-TYPE MATERIAL

A semiconductor material contains few free
electrons. If certain impurities (such as arsenic
or antimony) are introduced into the crystal in
extremely minute concentrations (typically one
impurity atom in many millions of atoms of the
semiconductor material), the number of free
electrons (and hence the conductivity) is greatly
increased.

Each atom of the impurity material can
release an electron relatively easily. At normal
temperatures almost all of these electrons are
free to move in the crystal.

Semiconductor materials .containing such im-
purity atoms are known as n-type or negative
carrier materials, since conduction takes place
by means of negative charge carriers, that is,
electrons.

The atoms of arsenic, antimony or a similar
element which donate the electrons are known
as denor atoms.

P-TYPE

Certain other types of impurity atom such as
aluminium, indium and phospherous, also have
a profound effect on the conductivity of a‘semi-
conductor material when they are added to it in
minute amounts. These atoms are known as
acceptor atoms, since each atom of such an
element can readily accept one electron from a
neighbouring atom of the semiconductor
material.

HOLES

1et us consider how conduction takes place in
a material contairing acceptor atoms. In Fig. 1.2
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Fig. 1.2. Conduction in p-type germanium.

a single row of atoms is comsidered for: sim-
plicity.

An indium atom is next to the positive
electrode, whilst the other atoms in the row are
germanium. Under the influence of the applied
electric field, the indium atom readily accepis
an electron from the neighbouring germanium
atom.

This leaves a vacancy or a hole in this germ-
anium atom which can be filled by an electron.
Under the influence of the electric field, an
electron moves from the adjacent germanium
atom to fill the vacancy as shown by the arrow.
Similarly the new hole thus formed is in turn
filled by an electron from the next atom.

Finally, an electron moves from the negative
plate to fill the hole formed in the last germ-
anium atom, and the electron which first moved
into the indium atom now moves into the positive
electrode. This whole process can be repeated
indefinitely.

HOLE CONDUCTION

We have seen that conduction in a semi-
conducter material containing acceptor atoms
actually consists of a movement of electrons
from the cathode to the anode.

However, it is- often easier to consider that
one hole is moving from the anode to the
cathode rather than to consider that the process
consists of the movement of a large number of
electrons in the opposite direction. This type of
conduction ‘is- therefore known as hole
conduction. ;

-Holes behave as if they are positive charges.
In Fig. 1.2 the holes move to the right, that is
from the anode to the cathode, in the same
direction as a positive charge would move.

Materials containing acceptor atoms are
therefore called p-type materials, since con-
duction occurs by a movement of the hypothe-
tical positive charge carriers known as holes.

In case any reader is in doubt about the
matter, perhaps it should be made quite clear
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that the hole is not eguivalent to the positron
(which is the antiparticle of the electron).

ANALOGY FOR HOLE CONDUCTION

The analogy shown in Fig. 1.3 may make the
process of hole conduction clearer. Let us
imagine a bookshelf containing five books,
ABCD and E.

Book A is removed (by an external force) for
reference, thus leaving an empty space or hole
at the left hand end of the shelf.

Rook B is moved into this space, and then the
rest of the books, one at a time, are moved to
the left.

Although each of the books have been moved,
the net effect is the same as if a hole (that is, a
book space) had moved from the left hand side
to the right hand side in the opposite direction
to the movement of the books.

Fig:1.3. An anaiogy showing movement of a hole,

DOPING

The addition of donor or acceptor impurities
‘to a semiconductor material is known as doping.
A material is said to be lightly doped if it con-
tains few impurity atoms per unit volume and
heavily doped if it contains a relatively large
number of impurity atoms.

BOTH TYPES OF IMPURITY

If a semiconductor material contains both
donor and acceptor atoms, electrons frofh the
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donor atoms will fill holes in the acceptor atoms.
If the donor atoms are more numerous than the
acceptor: atoms, there will be more electrons
than there are holes to be filled. The material
will therefore be n-type.

Similarly, if there are more acceptor than
donor atoms, there will not be enough elecirons
to fill all of the holes. The material will there-
fore be p-type.

As electrons tend to fill any holes they may
meet as they pass through the semiconductor
crystal, the number of holes in an n-type
material will be less than the number of holes
in the same volume of the pure semiconductor
material.

Similarly, the number of electrons in a p-type
material is less than in the pure semiconductor
material, since the electrons keep tumbling into
the more numerous holes where they are no
longer free to move.

SUMMARY

As shown in Fig. 14, an n-type material con-
tains mobile electrons. As the material is norm-
ally electrically neutral, there must be an equal
number of positive charges to balance the
charges of the electrons. However, these positive
charges are fixed in position, as indicated by the
broken circles around them.
 In the case of p-iype material, the positive
holes are free to move, whilst the negative

‘charges are fixed in position.

The very small number of holes in an n-type
material and the free electrons in a p-type
material are not shown in Fig. 1.4 since their

numbers are so small. These charges are known

as minority carriers because their numbers are
far smaller than that of the carriers of opposite
charge.

Thus the electrons in n-type material and the
holes in piype material may be referred to as
majority carriers.

@ @@} e e ¢ ©
@'f}‘j@@ © S ¢
e ¥ o S g 6 &

P-TYPE MATERIAL
HOLES CAN MOVE

(©) ELECTRONS

&} HoLES

N—-TYPE MATERIAL
ELECTRONS CAM MOVE

Fig. 1.4. N and p-type semiconductor materials.

The broken circles show “fixed’ charges.

The vast numbers of neutral atoms in any
crystal are not shown in Fig. 1.4 since they play
no part in the conduction process.

Suitably doped semiconductor materials em-
ployed in carefully designed devices have made
modern miniature electronics possible.

Next month: Semicanductor diodes.
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A very useful device for
the busy housewife.

REAT BRITAIN is well known for its bad
weather, and when the busy housewife
hangs out her washing to dry, she often has to
dash out and bring her washing in again as the
rain starts to fall.

Sometimes she is busy in another part of the
house, and by the time she realises that it is
raining, the washing is quite wet again.

- One answer to this problem is to install an
electronic device which attracts the attention of
the housewife before it is too late.

The Rain Alarm described here sounds an
audible alarm as soon as the first few drops fall.

THE CIRCUIT

The complete circuit diagram of the Rain
Alarm is shown in Fig. 1.

The circuit consists of a Veroboard sensor, a
trigger circuit loaded with a relay, and a two
transistor oscillator.

When rain falls on the sensor, the rain drop in
effect connects the free end of R1 to the positive
supply rail which causes a positive potential to
be applied to the gate of the thyristor CSRI.

This immediately turns on the thyristor and
causes current to flow through the relay RLA
and the latter is energised. The thyristor does

not turn off, this can only be done in this circuit

by switching off the supply.

When the relay is activated, its contacts cause
the oscillator circuit to be “made” and hence
the audible alarm is heard through the loud-
speaker.

The oscillator, which is of the relaxation type,
functions in the following way: when the relay
contacts close and make the circuit, a positive
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by C. Embleton

bias is applied to the base of TRI and to the
emitter of TR2.

This positive bias switches on TRI via R2 and
this conducts a negative voltage to the base of
TR2.

Because TR2 is a pnp transistor, this negative
voltage switches on FTR2. When TR2 conducts, it
causes current to flow through the loudspeaker.

This positive signal is then passed back to the
base of TR1 via C1 and the whole process is
repeated producing a continuous tone for the
whole time the relay contacts are closed. The
pitch of the tone can be altered by changing the
value of capacitor CI; increase Cl to decrease
the pitch and vice versa.

The light dependent resistor PCCl in series
with the Veroboard sensor is included se that the
alarm will not sound if it happens to rain during
the night and the unit is switched on.

When the l.d.r. is subjected to dark conditions,
its resistance is very high, in the order of
megohms, and this prevents the gate of the
thyristor receiving enough current for it to
“fire.”

Approximdte cost
of components
\ including VAT

£3-:00
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Components....

R Sa00 =
SHOP
TALK

R2 10kQ
1 watt | 10% carbon

Capacitors
C1 01pfF

Semiconductors
TR1 2N3704 silicon npn
TR2 OC72 germanium pnp
CSR1 CRS1/25-600 or any similar 1A device
PCC1 ORP12 or similar

Relay
RLA Post Office type 3000 with 400% coif or
similar (see text)

Miscellaneous
S1  On/off toggle or slide
LS1 3 ohm to 20 ohm loudspeakér
B1 9V battery PP7
Veroboard: 0-1in. matrix 5in. x 2%in., 0-15in.
matrix 8 x 7 holes; battery connectors; 4-way
terminal block; 4BA nuts, bolts and spacer;
}in. diameter dowel; length of two core cable:

& suitable case. I : S

In daylight conditions, the resistance of the
ldr. is very low, and does not prevent the
thyristor from firing.

RELAY AND LOUDSPEAKER

The relay used in the prototype was a Post
Office type 3000 with a coil resistance of 400
chms. It is not essential to use this exact type
as any 9V relay with a coil resistance of 100 to
400 ohms will suffice.

If desired, the relay can be used to switch
heavier loads, i.e. a power alarm, the limit of
power being determined by the rating cof the

relay contacts.

The loudspeaker used in the prototype had an
impedance of 3 ohm, but this is not critical as
any speaker up to 20 ohms will do.

CONSTRUCTION

Begin construction by cutting to size the Vero-
board, 8 x 7 holes x 0-15in. matrix and making
the necessary cut-outs on the reverse side, see
Fig. 2.

Next, mount all the components as detailed in
Fig, 2 leaving the transistors until last. Use a
heat shunt on the legs of the transistors when
soldering them in position.

Obtain a suitable case—the prototype used an
old sandwich tin with lid—and fix the com-
ponents RLA, LS}, S1, and the two-way terminal
block in position. The layout shown in Fig: 3 is
not critical and may be changed to suit individual
requirements.

With these components firmly fixed in position,
wire up to the Veroboard as shown in Fig. 3
and then fix the board to the case using a 4BA
nut, bolt and insulaled spacer.
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Fig. 1. The coniplete
ggg I circuit diagram: of the
N = e Rain Alarm. The l.d.r.
£\ B e = prevents the alarm
= il R2 10K 4 from sounding in dark
[aop]REA —L- | conditions, i.e. at
F=- night.
P> <]
VEROBOARD S
SENSOR (SEE TEXT)
* SEE TEXT.
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Fig. 2 (below). The layout of the compo-
nents of the Veroboard.
I b W A e n

kOOmO.OOOIA

MOUNTING

(ol s Y [0} M oFedle) O |c
(er=Tol b o)k 7o)
CHO=0 0 0 -O:-0F0 ® @ O |¢
"0 o 0 ¢ O . @ o |-
R2
R0 e 00" @ O O |6
INSULATED
3 SPACER
e o ! =
. : e i = TO 68

L)
/ b T Zi

St

\

TERMINAL
BLOCK

RLAY TO
N YERQBOARD
SENSOR

RLA
MOUNTING
ceiL

%’05:4- _,_’_‘,,_ L NG Bt J__

5) spot

g e b ¢ ,
€ T gt Fig. 3. (above). The compiete wiring diagram of
& the Rain Alarm. Shown left are the thyristor and

CSR{ TRI 1R2 transistor lead outs viewed from the underside.
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SENSOR

The sensor of the Bain Alarm should be made
from a piece of 0-lin. matrix Veroboard. The
size used in the prototype was 5in. x 2%in.

The sensor is shown in Fig. 4 and the Vero-
board has alternate strips joined at each end
forming an interlocking finger pattern.

It is necessary to use 0-lin. board to obtain
the required sensitivity.

Wire up the 1d.r. to the Veroboard and the
two-way terminal block and then glue to a piece
of 3%in. diameter dowel. Araldite is a snitable
adhesive.

VEROBOARD SENSOR

e ==
:1
, s

I 10 CONTROL
] i UNIT

Fig. 4. Details of the Veroboard sensor.

TESTING

Before testing, check all wiring in the main
control case. If satisfied, proceed. ,

Join, by means of a length of two-core cable,
the sensor to the main unit and switch on.

Under bright conditions, place a wetted finger
across the copper strips of the sensor and a tone
should be heard from the loudspeaker; this tone
will persist when the finger is removed and even
when the board is completely dried.

To remove the tone, the unit must be switched
off. Immediately switching on: again should not
‘trigger the alarm if the board is dry.

Repeat the above test procedure under dark
conditions—no tone should be heard. If you do
not obtain these results, check out your wiring
and rectify.

MOUNTING AND USE

The sensor should be mounted somewhere in
the garden such that it will not be sheltered from
rain or daylight. It is recommended that the
sensor should be mounted at an angle so that
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the rain will run off; the photocell must be
uppermost. :

The control unit is mounted in the house so
that its tone can be heard anywhere in the house
when it is raining. Join the two parts by means
of a suitable length of two core cable.

The unit is switched on when the laundry is
hung out to dry and the alarm will sound when
the first few drops of rain fall.

To reset the alarm, the unit is switched off by
switch SI and, assuming it has stopped raining,
the switch can be switched on again after the
sensor has become dry. If the sensor is not dry
the alarm will continue.
~ The Rain Alarm can be left on permanently,
hence the purpose of PCCi, since the current
drain with no rain is minute, the battery
should last for a couple of months or more.

Finally the sensor board should be cleaned
every couple of months. to ensure maximum
sensitivity. O

What do you know?
RESISTORS

What are the missing numbers in this series,
and what is the series called?
=0, 1225182 0-009
What is the overall tolerance of two 45 per
cent tolerance resistors wired in series?
What does the pink band on some carhon
resistors mean?
What are the following resistor values?
(a) 4K7; (b) 1RO; {c) red, red, red; (d) yellow,
mauve, gold; (e} 4MTK
What do the following symbels represent?

Y
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By R. A. PenfolReg ™

vk to their small size, low cust, and porta-

bility, cassette tape recorders have become
extremely popular. These do, however, usually
suffer from having a rather limited output
power (typically 500 milliwatts), and omnly a
small internal speaker. The quality of the out-
put is not therefore all one would desire.

It was therefore decided to construct an
amplifier which wounld boost the output of the
recorder to two or three watts, which is sufficient
for most domestic requirements.

While it was originally intended to modify
the recorder to take the output from it’s volume
control circuit, so as to obtain a virtually noise,
and distortion free signal, this was not found
necessary, and perfectly satisfactory results
were obtained by taking the output from the
earphone socket.

The amplifier can be used in the same way
with small pocket radio receivers.

CIRCUIT THEORY

A circuit diagram of the cassette recorder
amplifier is shown in Fig. 1, VR1 is the volume
control, which consists of a variable wvoltage
divider. The full input signal voltage will be
present across VIi1; the slider can tap all, or part
of this voltage.

Capacitor C1 is a d.c. blocking capacitor which
feeds the alternating input to the base of TRI.
The voltage set at the base of TR1 by the biasing
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Boosts the output from cassette tape recorders and ramn

tor radios

resistors, R1 and R2 would be altered with the
setting of the volume control if C1 were to be
omitted.

Transistors, TR1 and TR2 are wired as a Dar-
lington pair. The Darlington pair is a method of
connecting two transistors together in such a
way that they in effect form a single transistor
with a gain equal to that of the product of the
gains of the two {ransistors—approximately
20,000 in this case.

OUTPUT STAGE

Resistors R1 and R2 bias the Darlington pair
so that about half the supply voltage appears
at TR2 collector.

Transistors TR3 and TR4 form the comple-
mentary class B output stage.

The output transistors are used in the common
coltector (also known as the emitter follower)

Approximate cost 3
of components
including VAT
£4°50 plus case

",
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VRi

YOLUME

Fig. 1. Circuit diagram of the Cassette Amplifier.

configuration. An emitter follower has almost
exactly unity voltage gain, but has-considerably
more current available at the output (the
emitter) than is put in at the base. It has a
very low output impedance compared to the
input impedance. The output transistors are
thus able to match the 500 ohms output of TR2
to the 8 ohms impedance of the speaker.

OUTPUT STAGE OPERATION

It will be easier to understand the operation
of the output stage if reference is made to the
skeleton circuit diagram, Fig. 2.

With ne input signal applied to the ampiifier,
the voltage at TR3 and TR4 emitters will be the
same as that at their bases (approximately half
the supply voltage). The transistors are in effect
working from two separate 8-5 volt supplies.
As the output transistors stand, only leakage
currents will flow, as their bases are in effect
earthed.

If we now consider a positive pulse applied

Fig. 2. Basic amplifier diagram.

1 +17V
R3 i@ma

H c3 pureT] -
K b =
2 TR4
S i

at TR1 base, this will cause TR2 to conduct more
heavily, the voltage at TR3 and TR4 bases falling
in consequence. This will cause the voltage at
TR3 base to in effect fall helow “earth”, and TR3
will remain cut off. However, the base of TR4
will now in effect be above “earth’, and it will
conduct heavily. The voltage at its emitter will
drop for the duration of the pulse, and then
return to normal.

{f a negative pulse is now applied at the
input, TR2 will conduct less heavily, causing the
voltage at TR3 and TR4 bases to increase. Now
TR4 will be cut off, while TR3 conducts for the
duration of the pulse, causing the voltage at the
output to swing to a high level, and then back
to normal. Thus TR4 amplifies positive input
half cycles, while TR3 amplifies negative input
half cycles.

The capacitor between the output, and the
loudspeaker LSl is required to block direct
currents from entering the speaker.

EXTRA COMPONENTS

Comparing the circuit of Fig. 1 with the
skeleton circuit of Fig. 2, it will be noticed that in
Fig. 2, R4, R6 and R7 are omitted.

Resistor R4 is required in order to minimise
cross-over distortion.

This distortion is due to the fact that a ger-
manium transistor (which the output tramsistors
are) will not begin to conduct between its
collector, and emitter terminals unil about 0-2
voits is present at its base. When it is just turn-
ing on it has rather a non-linear characteristic;
R4 is used to give a small biasing voltage to the
output transistors, and so overcome Cross-over
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distortion, reducing it to an unnoticeable level.

Resistors R6 and R7 are current limiting
resistors, which are required as a precaution
against damage to the output transistors due to
what is termed ‘“thermal runaway”.

NEGATIVE FEEDBACK

The biasing resistors for the Darlington pair
obtain their biasing current from the output,
and the biasing will alter as the output voltage
fluctuates. This is in order to give negative
feedback to the circuit Negative feedback is
required in order to reduce distortion. It also
greatly reduces the gain of the circuit, but the
distortion is reduced by a greater amount than
the required signal.

Providing the amplifier is perfectly linear,
the feedback will be linear also, and its omly
effect will be to reduce the gain of the amplifier.

No amplifier yet designed is completely linear,
and thus the feedback will not be linear either.
As the feedback is negative, however, this non-
linearity will be in opposition to the non-linearity
of the amplifier, and will tend to cancel out the
distortion.

TONE CONTROL

In the output from the tape recorder there
will be a certain amount of high frequency
noise, known as tape hiss. Potentiometer VR2,
and capacitor C2 form a simple tone control
which can greatly reduce the high frequency
response of the amplifier, and consequently this
noise.

POWER SUPPLY

A stabilised mains power supply giving
about 17V at up to 500 mA is incorporated in
the amplifier, A circuit diagram of this is shown
in Fig. 3. Switch S1 is the on-off switch which is
ganged with the volume control, VR1. The mains
transformer, T1, reduces the mains supply of
240V down to 12-15V. This refers to the r.m.s.
value, and the peak value will be a little over
1-4 times this.

The bridge rectifier D1-D4 converts the alter-

nating currents from the mains transformer to
a pulsating direct current,

Transistor TR5 is connected as an emitter
follower. Resistor R5 and D1, the Zener diode,
are used to hold the base of TR5 at 18V. In an
emitter follower circuit using a silicon transistor,
{such as TRS5) the emitter voltage will be the
same as base voltage, minus about 0-5 to 1 volt,
The voltage at the output is thus stabilised at
about 17 to 17-5 volts. Capacitor C5 smooths the
output in the same way as C4, giving an almost
ripple free output.

CONSTRUCTION

The unit is housed in a home made alumininm
case measuring approximately 7 by 6 by 21,
inches. This is made in two sections, one forming
the base, front, and rear, and the second forming
the sides and top. The two are fastened together
by four self tapping screws. Details of the
case are given in Fig 4. If is made from 18 or 22
s.w.g. aluminium sheet.

The three power transistors, TR3, TR4, and

"TRS are mounted on the rear of the case. TR3,

and TRS must be insulated from the case using
the insulating mica washers and plastic bushes
supplied with the AD161/162 matched pair. The
ADI162 (TR4) case, which 1s the connection to it’s
collector, is conmected to the negative supply,
which is in turn connected to the case. There is
therefore little point in insulating this transistor
from the case. The spare insulating set should be
used for the BD124 transistor, TRS5.

No dimensions are given for the positioning
of the mounting holes for the power transistors,
in Fig. 4, as these are best found by using a
mica insulating washer as a template—taking
care not to damage the washer.

No exact dimensions are given for the mount-
ing of T1, the 8-way tag strip, or the bridge
rectifier, only their approximate positions being
given. This is because the mountings for these
components can vary tremendously. Usually the
components themselves can be used as tem-
plates. [

As well as details of the case, Fig. 4 also gives
constructional details of the mounting bracket

Fig. 3. The stabilized power supply for the amplifier.

cs APPROX

I-’UOOPF 17V OUL.

316

Everyday Electronics, June 1973

=% 3 = o




o

(o]

i

IF SCREEN FITIEDTO T .
CONNECT TO EARTH

MOUNTING BRACKET HELD IN

TR3 AND TRS INSULATED
FROM CHASSIS (SEE TEXT)

|
i
|
|

a1l DUREDI a1 IR

MOUNTED ON

sk2
l DUTPUT
B

(&_’);

OUTER EARTHED
iON CHASSIS

I
16 striP | .

STAND OFF PILLARS

/

&
-\S.b_—,/’if
TR3,4,5

O TR2

Fig. 5. Layout and
wiring of the com:
plete amplifier. The
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Fig. 4. Case construction details;

for VRI, and VR2. Details of how this is fixed
are shown in Fig .5 This bracket is to enable
the control knobs to fit Alush against the front
panel.

ELECTRICAL CONSTRUCTION

Full wiring details of the complete unit arc
given in Fig. 5. It is important to make sure that
no mistakes are made, as any incorrect wiring
could result in ruiring components, and as a
mains supply is involved, could be dangerous.

The wiring up of the tag strip should be under-
taken first and is quite easy, providing each of
the component leads, and each tag is tinned with
solder, before wiring is commenced. The connec-
tion to the negative supply is made to a solder
tag on one of the tag strip mounting bolts,
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The tag strip must be mounted on stand off
insulators, so as to prevent the connections
underneath the strip from being short circuited
threugh the metal case. Use a heat shunt when
soldering in the transistors and finally wire up
the remaining circuitry.

The amplifier should be connected to the
mains supply by way of a three core mains lead
and a three pin plug fused at 1 amp. Check the
wiring carefully before switching on.

USING THE AMPLIFIER

An external loudspeaker is required, and this
should have an impedance of 8 ohms, -and be
capable of handling at least three watts. This is
plugged into the output socket.

To connect the amplifier, and the cassette
recorder, a screened lead about 18 inches long
with a 3-5 mm. jack plug at each end is required.
The output from the recorder is taken from the
earphone socket.

Best results will probably be obtained with the
volume control on the recorder set fairly high,
so as to obtain a low degree of background noise.
If a tone control is fitted on the recorder, this
should be set to the midway point, and then the
torie control on the amplifier is set for the lowest
background noise, consistent with a good treble

response. =
e T~ —ﬁ
( Components.... =
Resistors bl‘l()l’
R1 5-6k2 RS 6801  rEy
R2 33kQ R6 10 l j‘l,l‘
R3 4700 R7 10
R4 270 All3W | 10%
Capacitors )
C1 5uF elect. 25V C4 500uF elect. 25V
C2 0:01uF C5 2,000iF elect. 25V
C3 500uF elect. 25V
Potentiometers

VR1 5kQ log. carbon with d.p.d.t. ganged
mains switch (S1)
VR2 100k lin. carbon

Semiconductors
TR1 BC109
TR2 2N1711
TR3 AD161) matched pair (including mica
TR4 AD162 f washers and plastic bushes)
TR5 BD124 .
D1-D4 24V, 500m A metal bridge rectifier
D5 18V, 400 mW Zener dicde

Miscellaneous
T1 12-15V, 500mA mains transformer
SK1,2 3:5mm jack sockets (2 off)
8-way tag strip, mains lead and fused 3-pin
plug, 1A fuse, stand off mounting piflars,
control knobs (2 off), aluminium for case
(see text), connecting wire, earth tags, 4BA
fixings, rubber feet.

) S—
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Model X25
The leakage current of the
X25 isonly a faw &
microamps and cannot harm 4
the most delicate equipment 4 &
aven when soldered “live”, 4
Tested a1 1500v A.C
26 watt.Fitted long-life 4
iron-coated bit 1/B" &
2 other bits
available 3/32"
and 3/16"

Price: £1.75

(rec. retail)
P &P 8p

220-240 Volts or 160—120 Volis: £

Plus large valume ion

of the 25 watt element.

and bits that slide aver the
ransfer and a capacity squi

“elementary”

One ceramie shaft to give you near-
leakage current {(only 3—5 microamp
delicate and expensive integrated circui

Anather shaft, of stainless steel, to
of an everyday robust general purpose iron.
g-life bits 1o store the enormous heat-capacity
Bits that do not stick {no screws or pins)
elerent shaft to give you efficient heat

valent to irons of 2—3 times the wattage.

perfect insulation and negligibie
s) 50 that you can safely solder
s and fransistors, even when “’live”

give you the strength required

220 volts or 240 volts. The 15 watt
miniature model CCN also has
negligible leakage.

Test voltaged000v. A C. Toally
enclosed element in ceramic shaft.

Fitted long-lite iron-coated bit 3/32"

4 other bits available /8", 3/16", 1/4"
and 3/64",

PRICE: £1-80 (rec, retail} OR Fitted with
triplecoated, iron nickel and Chromium
bit 1/B”. PRICE: £1-95 |rcc. retail). P&P5Sp

MODEL
MES.KIT

All prices mentioned
are exclusive of V.AT.

0900

From radie or electrical dealers,
Car accessory shops or
in case of difficulty direct from:—
ANTEX LTD. FREEPOST
{no stamp required) PLYMOUTH
k PL11BR. Tcl: 0752 67377.

Battery-operated 12v.
25 watt iron fitted
with 15" lead and 2

{ heavy dlips for con-
nection 1o car battery,
Packed in strong
plastic wallet with book-
let ““How to Solder"

PRICE: £1-95 (rec, retail).

Contains 15 watt

bit, 2 spare bits 5/32" and

PRICE: £2-75 (rec. retail).

Please-send the ANTEX
celour catalogue.

Piease sand the following:

MODEL
SK.1-KIT

miniature ron fitted with 3/16"

3/32", heat sink, solder, stand
and “"How to Soider” booklet,

| enclose chegque/P.0./Cash

{Giro No. 2681000) Reg. No: 393594

NAME , ... .. L G0 OO ar it

ADD R S S I £
EEs,

y —a = = —
4 = s =
- MODEL G —=={
MODEL CCN 18 wall miniature iron, fitted with MODEL CN
long life iron-coated bit 3/32"".
Voltages 240, 220 0r 110.
PRICE: £1-83 (rec. retail), P&PSp

Miniature 15 watt soldering iron fitted
3/32" iron-coated bit. Many other bits
available from 3/64”, 1o 3/16",

Voliages 240, 220, 110, 50 or 24.

PRICE: £1.70 Irec. rewil]. PaP5p |

MODEL CN2

Miniature 15 watt soidering iron fitted
with nickel plated bii 3/32"

Voltages 240 or 220.

PRICE: £1-70 {rec. retail|. P&PSp

MODEL SK2 KIT
Contains 15 watt miniature
iron fitted with 3/16

bit, 2 spare g pRECS
bits 5/32"
and 3/32"
heat sink,
solder,
and "How to
Solder’”
booklet. |
PRICE: £2.40
{rec. setaill. §
P&P8p
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PREMIER 800
STEREO AMPLIFIER

(A usedin
BYBTEM 300"}

PREMIER HI-FI STEREO SYSTEMS

SYSTEM 800"

Consisty of the FPremier 800 Mk LI all stereo b
lett) Garrard auto/manual record player umit fitted stereo/mono cartridge
mounucl in tuk Anish plinth with ¢orer and two

with dismond stylua
cloth

plug in and play, The 500 m:nmmuhun output
of 5 watts per channel with inputs for ceramic and
magnetic pick-up, tape and tuper also tape cutput
socket and headphone socket. Controls: Baas, Treble.
8elector. Mono/Stereo  switoh.

VYolume, Balance,
Headphone socket. Power

oo/
off, Teak fnisb cabinet with »
Int front pansl. Size:

A troly high quality aterce amplifier- the
mum, compare the price. Output: § watts per
30-20,000 Hs = 2 dh.

Dl.rhzrthm 1% Outnu Impedmne!! ohms nom. oputs
ic 4m¥. Ceramia 100mV.

Tuner IMmV 'l‘apl 100m 'l‘spe out 150m¥. Din
socketx for mpnu and ontpnu. trols: Bass, Treble,
Volume, B H /Bt swiich.

Stereo headphons socket. Aurad.lve ‘alim line design
black leathereite cabinet with atuminjum front panel.
Size 125" x 83° x 2§°.

ony 218°50 carr. s0p.

Mk. 11 Verslon available with Teak Fluish Cabinel,
$17-87. Carr. 50p.

123in % 63in  2biu.

and rapplied rexdy tu

Carr. £1:75
SYSTEM “TWO” SYSTEM *“THREE™
as abore bat with
This consists of ELINGER m:soz stereo mmplitier giviug & F R E E
fon’ Ioodspesiess, [ matis rms per chaael with Bas, Troblo, Yolumo and
Garrard BP25 Mk. IIT ‘Bﬂmi_g?:;m gnw:_a ;g;w mh:‘gc 25 Carmlc P
uneér, and ocl phone
and magnetic cariridge. M gpogyne EIE (p teak A Golab plisth with, caver sod fiied AND P’-UGS
s Sonotone STAHCD dlamond stereo cartridge. A p;lr ot SUPPLIED
e TREE0 00 | LAl
x B com
Carr. £1-33 the matching system. - SRSLEMS

PREMIER PARAGON
STEREO HI-FI AMPLIFIER

Cives the best pos.
sible reproduction of
recol radio  and
tape st & ressonable

price.
Fitted with all the
controls and facllitics
you'ze ever likely to
want, the

gives you a degres of
sapbistication that is usnally onJy foond with amplifiers
costing #wice Its price. It has bass and treble slide con-
tmll volnme and balance knobs, and elght push-buttons.

There's alec & standard stereo jack socket on the front

papel, plus & ceramio/magmetic cartridge gwitch and =
maine outlet socket on the back panei.
Bpecifications 10 + 10 watts Into 8 ohms. Power/frequency
reaponas: OB 10 watts into 8 chms -3d1 20Hz - 25K Hzx.
Distortion typlcally leas than 0-25%,. Inpnia for Magnetic
phono (4m7) Ceramic phono (65mV) Badlo/Tape Q00mV).
High sod low fiiters. Teak finish cabinet, Size: 124" x

81° .
tF =3 telis £27-00 P. & P. 50p.
PREMIFE STEREO SYSTEM ‘64>
Conzists of the Premier Paragon Sterev Amplificr.
Garrard SP25 TII in task finjsh plintl, witk cover and
fitted Goldring G800 siereo magnetle eartridge plny «
pair of Marsden Hall Annex 100 Loudspesker Syatems.
cnmpldewi!h?ruludamdplm£64 o
Insurance £1:75

VERITAS STEREQ/¥OXO SOUND MIXER
Battery operatcd andln mixer. slu [ X 3 > 2In, xuitable
crysial .

inputs, phonoplugs output.
-Abtractive tesk wood grain
Anlsh case. -

FREMIER PRICE

/

P.Y P I5p

E.M.l. 13X 8in.

% or 16 ohuy. Handling capa-

_\ HI-FI SPEAKERS
city 10W. Brand new.

’; Fitted two 2fin toreetery and
¥, y
£3|80 P. & P.50p

NEW PREMIER COMPACT
STEREO
SYSTEM .

S,

All transistor stereo amplifier mounted

into teak finish plinth with cover and

Garrard 2025 T[C autochanger and

a pair of matching teak finish cloth

front speaker systems.

+ Output 4 watts rms per channel.

* Separate volume, bass, treble and
balance controls. -

% Stereo/Mono ceramic cartridge.

% Tape/Tuner input and-Tape output
sockets.

* Complete with all leads ready to
use.

PREMIER

Carr. &
prICE ONLy £31°00 175551 50

o

GARRARD. BP25 MK
Ol SINGLE RECORD
PLAYER FITTED
GOLDRING 800 MAG-
NETIC BTEEEO CAR-
TRIDGE. COMPLETE

TEAEK
WITH COVER.

PREMIER PRICE

16-86

P.& P.£1

METER BARGAIN
MODEL LT 102 MULTIMETER
A preclalon made pocket sfzed teas
meter, ideally suited for testing elec-
tronic cireulte or electronic_appliances.
Supplied complete with test lead and
batteries. RANGES—DC Voltsges: 15,
150, 800 (1,000 opV). AC Voltage: 15,
150, 600 (1000 opV). DC Current:
150mA. Resistance: A-100K ohms.
{centre 2-8K ohms) £8:71 p. & p. 25p
with test leads and battery

HI-FI STEREQ
HEADPHONES

Designed Lo the highesk
posslble standard. Plited
24in. speaker naits with
xolt padded ¢ar muffs.
Adjustable hexdband.
B ohms impedance, Com-
plete with 6ft lead and
aterso jacic plug.

£2-4 P.&P.

25p.

EOGERA
BRAVENSBROOE
SEMI-PROFESSIONAL
MODEL (as [ustrated).
(List £18-50).

ouE £12-10
XM £6.00
SERHEZBER £.90

P. & P 23p exch
s

network. I
QUALITY RECORDING TAPE

TAPE SPOOLS 3° 5p, 5-, 52",

23, TOTTENHAM COURT ROAD, LONDON, W.1 Tel:01-636 3451

320 !

7 9.
FPost and Packing 37 5p, 57,527, 8p. 7”7 10p (3 ree|s and over Post Free).

PREMIER RADIO———

“*Litesold"" Soldering Irou. Lightweight
1\" pem:[l biL !du.l for regular beach

E.V.I1.

LOW NOISE

CASSETTES
in library cases
ce0 4Bp

coo Top

c120 92p
P. & P. 10p

LOW-NOISE
COMPACT CASSETTES
Screw fixing—fully guaranteed,
In Library cases.

SPECIALLY MANUFACTURED [X US4 FPROM KXTRA STRONG — — =
PRE-STRETCHED THE QUALITY IS UNEQUALLED. d the home. 25 watts. EACH| 3 for | -6 for | 10 foF
TENEILIEED to onsure uu! most parmmant ‘bane, Highly rasiatant to break- 240 voll. A 0 n 85 P. & P. 16p. -

age, molsture, heat, cold or humidity. High polished splice fres finlsh. Smooth

outputthrougbout the eatirs sudio rauge. Donble wrapped-attractiveiyboxed. | a1 ) PRICES INCLUDE VAT C60 3lp 89p | £1-71 | £2.75
DI3 3p s GOLILWER & M 5 e PoLYmTER Bk | NEW BRANCH NOW 2
s B o0 Bae ;ap §P7 7 1o00° P.V.0. 88p OPEN €90 44p | £1-22 | £2-38 | £3-85
bh Yl SO, 8 L L kw8 -

LP6 b5} 1200° ACETATE 82 TI7 7° 3800° POLYESTER 2275 f_%ﬁlED%RIE'EVS-IrSEgE Clz20 57p | £1-54 | £3-04 £4 95

Tel: 01-935 7197

P, & P.10p each (! and overlﬁpl

e e}

| O DRD 1

Sy <023 18

CQUNRT iy

s e ey
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MO GIRCUITS

By MIKE HUGHES

The Differential Amplifier

$ its name implies the differential amplifier
A operates by amplifying differences between
two input signals. This operation is frequently
required to show very small variations in quite
large levels of clectronic signal between that
produced by a standard—or reference—and a
variable. Imagine an application where you want
to measure minute differences in lighting level
that can be detected by a couple of photo-
electric cells, one of which is illuminated by a

. standard level.

SIMPLE DIFFERENTIAL AMPLIFIER

The simplest form of differentia} amplifier is
shown in general form in Fig. 7.1. Sometimes this
circuit is called a long tailed pair—those who
can remember valves will no doubt recall the
term—because the emitters of both transistors
terminate in a single emitter resistor (R4); this
resistor forming the “tail” to the pair.

Imagine that the circuit in Fig. 7.1. is broken
at the pomt C. Transistor TRl becomes a
straightforward common emitter amplifier
biased into a quiescent operating condition by
¢ the potential divide effect of R1 and R2. If the
transistors are silicon types the potential at
point B will be 600mV less than the potential
set at A and the current that flows between
collector and emitter will produce a voltage
drop across R3 giving a quiescent potential at
the coliector of TR1.

If we now reverse the operation and imagine
that the circuit is broken at point B, TR2 is

Fig. 7.1.
amplifier.

Circuit of the simple differential

Everyday Elecironics, Jurne 1973

biased in exactly the same way as TR1 and if
hre and the forward base/emitter drop are the
same in both cases and identical biasing resis-
tors are used, the quiescent potential at TR2's
collector will be the same as at TR1 coliector.
Assuming both transistors are operating inde-
pendently with separate emitter resistors a
voltmeter (ME1) connected between the collec-
tors would show a voltage difference of zero.
Imagine what would happen if a single emit-
ter resistor is shared by the two transistors as
shown in Fig. 7.1. The resistor (R4) having a
value exactly half that of the imaginary inde-
pendent resistors. Assuming both transistors
are absolutely identical in every parameter
and that all eguivalent resistors have the same

“value, the circuit would act in the same way as

before; the potential at B would equal that at
C. A would equal D and the quiescent collector
potentials would be the same.

Each transistor would be able to draw the
same emitter current as before because we have
halved the value of the emitter resistor and it
will have twice the current flowing through it.

If we now reduced the value of R6 the poten-
tial at D will increase and more base current
will flow in TR2. Several things now happen
simultaneously, the potential at C will rise to
become 600mV less than D and the potential
at TR2’s collector will fall because we are pass-
ing more base current; however that is not all!
Because C and B are the same point (electrically)
the potential at B will also rise; there will be
less current drawn into the base/emitter circuit
of TR1 and 1TR1 will conduct less between col-
lector and emitter and thus its collector .poten-
tial will rise.

Notice that there is a “see-saw” action; TRZ's
collector voltage falls and TR1's rises. Increas-
ing the value of R6 to a value greater than Ri
would produce the opposite effect. If K1 and
R6 were photo conductive cells and R1 was illu-
minated by a standard source you can see that,
provided both cells have identical photo-resistive
characteristics. our circuit would show up dif-
ferences in lighting levels falling on the two
cells. The difference would be seen both in mag-
nitude and direction if a centre zero meter was
used as the voltmeter (ME1).

321




PRACTICAL CIRCUIT

We have, of course, assumed ideal characteris:
tics so far and unfortunately it is impossible to
get perfectly matched transistors—or for that
matter resistors. -Qur practical circuit takes this
into account and we compensate for slight dif-
ferences in emitter current drawn by the two
transistors with VR1 in Fig. 7.2.

As there is no centre zero meter on the Demo
Deck a diode bridge is used to feed MEI]; the
diodes ensure that current always flows the
same way through the meter; irrespective of
whether TR1’s collector is more positive than
TR2's or vice versa. We therefore will nolt be
able to see the direction of difference signals.

Wire up the circuit of Fig. 7.2 on the Demo
Deck (Fig. 7.3) but initially make sure the cir-
cuit is broken at point X and temporarily con-
nect a shorting link between both transistor
bases (this is for setting up purposes to ensure
that both transistors have identical bias condi-
tions while we compensate for variations in
their parameters). Set VR2 to the top of its track
so that plenty of bias current is available: if
you have a multimeter measure the collector
potentials and see if yon can tell whether both

transistors are passmg identical current—one
will almost certainly be conducting more than
the other.

Imbalance will be shown on ME1l but the
direction of imbalance will not be obvious. The
difference in collector currents is caused by
slight differences between the transistors’ base/
emiiter veltage drops and can be compensated
for by adjustment of VRI. The latter should be
set so that ME] reads zero and it should then
stay at zero irrespective of what bias current is
then applied to both transistors from VR2.

Remove the shorting link and connect up the
phote conductive cell (PCC1) together with R6
and R7. The bias on TR2 will now be dependent
on the amount of light falling on PCC1 and this
—almost certainly—will be different from the
last bias setting we had on TR1 from VR2; as
a result ME1 will show a large deflection. Care-
fully re-adjust VR2 until ME1 again reads zero:
thus restoring identical bias currents on both
sides. Any small variations in lighting level on
PCC1 will now show a positive indication on
ME1 and the reading can be made extremely
sensitive by shorting out the voltmeter series
resistor R3.

PHOTOMETER

If you have another
ORP12, try experiment-
ing with a simple photo-
meter by discarding Rl
and re-connecting RS,
PCC2 and VR2 as shown
in Fig. 7.2. When identi-
cal illumination falls on
PCC1 and PCC2 adjust
VRZ so ME] reads zero;

from then on any differ-
ences in light level on
the two cells will show
as an indication e¢n ME1

TEMPORARY SHORTING LINK

Fig. T7.2. (above) The
practical differential
amplifier circuit.

Fig. 7.3. {right) Layout
and wiring of Fig. 7.2 on

the Demo Deck.
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W——

... practical
... visual
... exciting!

no previous knowledge
no unnecessary theory
no ‘“‘maths’

—

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

~electronics
reall
m Mastered

N

1/BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
familiar with all the
components used in

CIRCUIT DIAGRAMS
o el
e o i 7

-

as used currently in the

A0 EXPERIMENTS
ON BASIC ELECTRONIC

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments, d.c. experi-

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments. transistor experiments This aew style Course will enable anyone to
OVER amplifiers, oscillators. signal tracer. pho- really understand electronics by a modern.

practical and visual method-—no maths. and
a minimum of theory—no previous knowledge
required. It'will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, eic.

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

Please send your free brochure, without obligation, ta:

we do not employ representatives

BLOCK CAPS

CIRCUITS & SEE HOW ments, simple counter, time delay circuit,
THEY WORK inciu’ding . servicing procedures.
- - ’ * 4 I - = ; { BPTEE )
I FR EE b osfrﬂ:&ow P.O. Box 16, JERSEY.
: BROCHURE  name
| orwriteif you prefer not to cut page ADDRESS

PLEASE #eBs4
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special free gift also to all our students



T R A N N I Es £1 9,50 ELECTRONIC DIGITAL CLOCK
{For complete kit of parts inciuding case.)

This 4 digit 24 hour clock is available
i DOCKYARD, STATION ROAD, OLD HARLOW, ESSEX

to readers at this special price for
Phone Harlow 37739

| month only. Parts would normally
cost over £25. Kit of parts includes
P/P 10p. Price list S.A.E. (Saturday callers welcome)
ALL PRICES INCLUDE VAT

74 Series TTL [ EIeCOR BARGAIN

white plastic case.
I

% . » | Capacitors

BN7400 18p 15p | BN7428  56p 50p 16p 15p | 8X7489 8-08p-§-85p PAGKS
o R R e SO LT, 16 VOLT | 40VOLT
4T uF

BN7401 18p 16p | 8N7423 55p 50p

SN7402  ifp 15p | SN7uT 4 18p 16p | BNa491 Op 1-04p
AN7403  16p 1bp | BN438 ?g: 333 18p 1Sp | BN7T4e2  7a4p  72p | 4/uF p | I15uF éip | L T RSRER T~
m oy BB kR 8 op s 8 ke e el B
18p U BN7432 9p p p | SNTN D7 220uF p i P i ] d
33y 38y | SNT43  84p 3p fop | SNTAS 350 D | 330uF  &ip | ISORF e Pt £ e Il
a8p 8p AN7TIT 7% 6fp 4lp 3%p | SNT4UG 959 BPp | nin b 220,F 95 | £70.F K e
20p 18p B8N7438  72p 69D 4lp 38p | SN74100 1-80p 1-75D & P P & P Fack of 25
30p 1Bp BNit0 18y iop 50p #5p | SN7s104 1-09p 1-08p | 4700uF  29p | 680uF  [Tp | 680uF  25p TN4Li8
17p 18p  SN7ad T4p 00 44p 43p | SN74105 1-08p 1-06p 1000uF 17p | 1000puF 25p ‘55;,
o7p #5p  BKidd2  Mp 70 78p 700 | SN74107  4%p 4%p 1500uF  25p | 2200uF  44p,
38p 85p | SN7443 1-48p 1:37p 1-32p 1-28p SN74110 6lp 59 2000.F 43p — =
32p  29p- SNTH44 1-43p 1-87p 97p  85p | SN7T4NL 1-37p 1-27p 4-3VOLT Pack of 10
SN74I6  47p 43p BN45 2-00p 1-92p 1-20p 1-15p | SN74118 1-10p 1-05p 1 el 50
SN7417  -47p Adp | BNT446 1-07p 1-02p 1-10p 1-05p | GN74119 1-47p 1-37p | 33pF éip BC107 B5p
EN7420 18p 15p | BN7447 1-10p 1-03p 2-96p 3-85p | SNv4I12L  44p  41p | &8uF $ip ., (Plastic can)
BN7422  BSp 50p | BN7448 1-10p 1-03p S6p  35p  ANT4122 1:54p 1-4%p | |50.F 4ip | 25 VOLT |t
* Devices may be mixed to qualify for Price Breaks 470uF ilp | [OuF bip | | ackof 10
* [00 Plus less 0% off 25 plus break 680uF 13p | 22uF &ip | Plantte BC109
1500uF  18p | 47uF éip | 35p
2200uF  18p | 1004F 8p
] h 5 3300pF  26p | I50.F 8p  43IVOLT Pack of 10
Linear Integrated Circuits RUE 10 L bp el T g
470uF - [3p  2-2uF &ip (gnmarked)
301 DIL 50p | 723c DIL 99p ‘ s 680uF © 20p  4-Tuf 6ip but tested
sol  Toe A §5p | 723¢  TO9 = ggp }__1o YOLT 1000uF  22p 668uF :%v Lot b
301 8 ¥IN DI 48p 74lc B PIN D, ] 6 2200uF 39 | o
iA DIL 89p 74l 14 FIN DIL 38y L%ﬁ; 6‘-“; 50000F gsg | nf:FF 5i§ imreed)
301A TO99 89p  74lc TOM ap | F 6’{ b 68uF 10 22 oach
301 8 PN DIL 88p | 747¢ DIL 8p i 100u P P| P &
307 DIL 890 | T48e DIL 39p | 220uF 8p 100,F EHpi . —
307 TO9 890 | 730c TOUS arp 330uF 10p d E50uF 13p parario
307 8 PIN DIL 889 | | DIL 1-27p 470uF 10p 40VOLT 220uF 19p [axa926G 35p
08 TO99 8-45p ] 1000.F Ilp | 6-8aF &ip | 330u4F 22p| unbranded bus
3084 TOO% 8-40p 1438 TO9O 1-22p 5 tested
Sobe DIL 35 | 3046 DIL 8ip I1S00uF  20p [|5uF §3p | 470aF ﬁp
709¢ TO%% 81z | 7503 DIL 1-2% 2200F  24p | 334F ip | 10008 P
= B~ vl = 5 LD - - - Illnmuged but fully
Transi‘stors IMULLARD POLYESTER’S ’19 2N 3055 o
3 MULLARD POLYESTER CAPACITORS CZBO_SERIES i 10 plas 27:
ACI07 1Gp| BCISS ssnlsneo 28p, OC44 14p! Diodes & ﬁovP.c.moumlng:o-owF.O-ms,,__l.-.o--.*zpF.sn.o-ss;w.Gﬂ-g'uPyﬂ‘wﬂ-ﬂv:?-}ug-:_’in e T e Y
ACI26 14p| DCIi2 3p| DE320 19| 0C45  Uo| mectitiers 016,27, 0.2 P, 53p.0-330F. Tp. 0-47,F, Bip.0 68pF, 12p. 1-01F, 14p. 1-55:F, 829, 2 24F, 20
Al 4 .0CT 23, — =t
A I peNe o TS 0T 3P lixms 8y |MULLARD POLYESTER CAPACITORS CI96 SERIES FULLY
ACI42K 2£p| BC145 26p| BFX84 28p| OC72z  1dp| IN916  8p 100V: 0-001uF, 0-G0L5uE. O-OOE'JpF.wmssu.F.o»m‘.'pl-.2|p,o—0068p‘§,.u—01uk,n-umpr MARKED
ACI41K 20p| BC147 9p| BFX85 35p| OCSL 14;1}’&4‘145 1:; 0-022F, 0-033uF, $§p. 0-047pF. 0-068uF, 0-1uF, 4ip. 0-151P, 6ip. 0-22uF, 8ip. 0-33uF, | TYPES
ACI76 15p| BC148 9p| BFXSS 3pp| OCE3  gogp 1%p. 0-47uF. 14D, ¥
ACIST 13y BG40 Sy DEXS: 5p OGS Sip 1N4D7 285|150 01y¥, OOIGMR: 0-22uF, 0 033, OOATAF. 0.068uF, s e e A e
ACIS7E 20p| BC152 18p| BFXBS 28p| TIP294 53p| 18113 170 jo.o0uF, Bip. 0-331:F, 8ip. 0-4iuF, Bip, 0-68uF, 12p. LOuF. 1449 Fry 59
ACI88 13p| BCIG4 17p| BFYS0 21p| TIPS0A 64p| 18120 17p ) —-or NTROLS T 10 plus 4
‘ACIS88K 20p| BCIST 13p  BFY¥s1 17| TIP314 eé4p| 18121 15p VOLUME CO i s P P
ACY17 Pdp|BC15B 12p| BFYG2 17p| TIPe2A 78p|1S130 83 |Potentiometers % RECTIFIER _—
ACY18 21p| BC139 14p| BFYG4 80p| TIP3S £1-85] 18131  1lp [Carbon track 500 0 to 223 Q PLYV. 1AmP 1-3 AMP BC107-BC108
ACY19 26p| BC187 13p[-BFYS0 78p| TIP34A 18182 13p iLog or Lincar BCl09
.ACY20 22p! BCI168 11p, BSX20 18p £1.54| 18920  Sp |Single 18p. Dual gang (sterec) 4dp 50 EN4001 44p PLA00L 8p |1 i o
ACY2L %;p BC16Y 11p{C4)7  22p| TTPA5A igg uh Single type with D.P. switch 13p-extra. 1’33 gaggé ﬂ' ;Eggi gg’ 10-69 8p
ACYZ2 BCl77 16p| C426  §8p, 285 P e ETE R N4 D
ACYss dsy|DGI70 155| Gazs s1§;rlpsm 1800 _6p |SLIDE POTENTIOMETERS 300 IN4004 Bip PL4004 10p | 700 plus sip
AD10 40p| BCI82L #p| C450° 17p 2319} AA119 X1p 58mm, TRACK e 600 IN005 Sp PL4005 130 —_——
ADI4z 44p| BCIBIL 9p! MTa111 3Bp | TIP4IA 79p AAIZ9 1lp SINGLE GAKGED, LOG or LIN 1k to IM.{ 860 TN<00% Sp PLA00G 165p | BO 182L:03-4-212-4
ADI143 38p| BCI64L 9p] MPA112 42p| TIP42A flp| AAZIS 1lp [45p each 5 1000 IN4007 10p PLA0CT 20D 1-9 op
ADI40 $8p| BC186  39p| MP8113 §3p| 2N706 18p| AAZ1S ldp TWIN GANGED, LOG or LIN 1k to 500X {10 plua 8p
Aglgo gon be21uL gp‘ MPB121 :37 28930 g:\ﬁ-:-lzgg i:nil!p cach. E‘i’fl =
ADI61 20p| BC2ASL MP8122 44p| 2N1131 . p T L e
AD1%2 59yl nCI14L, 11p| MPB123 B0y IN1152 $55| BALO2 25p EUAN'I‘EOR‘N ﬁ{fE}Eﬁgﬁ,’;ﬁff S BRIDGE RECTIFIERS ACL27 or 4€128
AD MfP 50p| BCOSA  -9p| NET41128p| 2X1613 290 Balts 8y | QN en §00i? 0%, PIV. 1AMP 2 AMP 5AMP 10AMP |19 13p
AFl14 lip| BCzso 9p| NKT21228p | 2NI7I1 R6p| BAlid 16p N R “ay f. 1 10 plus 12p
AF115 14p| Bos7 1dp| NET21495p ) 2N2904 40p| BAl4S 22D r,,l_;';"“ 5? s 50  %3p 53p £1-76p 22:20p 100 plus ilp
AFIl6 14p| BC268 15p| NET217 55p| 2N2904A | BAlS4 ldp |23 watt  WMpeacd . . . 1190 850 §7p — —
AFIl7 14p| BC300 40p| NKT26128p 44p| BAX13 14 \'VEROBOARD 015 o1 200 37p 0 £l-88p £231p |
AFI138 92p|BC301 32p| NKT27120p| 2N2005 4ep{ Baxis 1dp Matrix  Mabriz 400  40p  Sp  $210p £24% pugpp
AF12{ 27p[ BC302 30p| NKT974 20p| 2N2024 18p| BAY1S 19D |2}in x $hin 19p 8o 500 Ap 68 B3 £29% ipoppg
AF13¢ 390 BCI03 50p| NET27585p| 252926 10p | BAY3SL 9p [24in x 5in 28p 28p 800 A8p  — — =
[AF239 4lp| BC304 40p| NKT40371p| 283058 26p| BY100 18D |34in x Stin 23p 28p 400 MW 5%
AL100 77p; BCY70 170! NKT405330| 283054 $5p| BY126 18 33in x Sln 33p a2p -— - Miniature
ALIC? 86p| BCY?1 37p! NKY603F | 2NS086 52p| BY127 189 |5tn x 17in (plain) 84p - BZY 88 Range
'AL103 55p|BCYIZ 17p 66p| 23405 44p| Ry X1 4p | Vero Pina (bag of 36), 295 THYRISTORS
ASY26 2lp|BD123 6dp| NKT813G | 2Nss83 5Tp 0AS lblvmmur,sop; Pin insertion Tools (6-1 and » , o 100 300 400 AH volimges
ABY27 40p| BD1S0 S0p| 38p| 2Ns702 9p| 9 1015 matrix) a2 8lp. L s SIULICH 3-3—33 Volt
AU103 99p| BDIS1 66p| NKTGrd26p( 283703 sp 0A3 1o | "t miar gy Lamp 28 25 41 44 53 | 8p each
AU110£1-10| BD132 90p| NKT6T7G | 25¥704 Sp| OAlo 24p |SLI SFampe DA S0 St a0 =t g L el
AULIl 77p| BDIZ5 _ 24p|2N3705 8p|Oa47  9p {SEST 1lp each D.P.D.T. 13p cach. TAmps — 96 191 — 14
BCL07 0| BD1ae 50p NKTILAAE 2N 9 oa70  e» [MINIATURE NEON LAMPS e
P i p| 2N - o - ' -
BG105  op| BDLe2 50p| 010 S5p| 23708 gp| OAT3 11D {240V or 110V 14 6p, 5 plus 41p exch e alts
BCI13 16ip|B¥159 33p| 0C20  55p| ZN3709 9piOA79  8p |MINITRON DIGITAL RESISTORS 14p each
BCI16 18p BF173 289p| 0C23 33p| AN3TI0 Sp 0481 #0 (INDICATOR TYPE 3015F
16p| BFI77 28p| OC25 28p| NS7IL 95/ OAS5 110 |Reads 0-9 and decimals 3 watt 58, carbon 1p each :
BC126 £5p  BF178 29p| 028  38p[ uNXBd 17p gago 8 3 } watt 104 carbon 1p each 10 watt 5%
BCl3? 18p| BR170 35| OC20  33p| Nsarg 28p P |(Data Sheet on request) 1 watt 10% catban 2ip each
BCI34 16p| BFL9¢ 15p| 0C35 38p| 4036l 50pf 0491  SPONLY £i-50 Range 10 ohma to 4-7 meg. AN Yoltages
BCI1S5 16p| BFI9S 17p| OC3I6  38p| 40362 50p 0485 89 |16 DIL Yocket a3p § watt mfo 2% 3p each 7:5—100 Voits
BCL37 16p' BF244 27p| OC41l  14p: 40636  50p' OA200 1lp [Driven by 1447 £1.05 Range 10— 1 meg ohms Elp exch
— ; — i o E—
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Transistor Point

As a complete beginner to elec-
tronics at the time of buying the
first issue of EVERYDAY ELEC-
TRONICS, 1 found great difficulty in
differentiating between transis-
tors of types prp and npn as
shown on circuit diagrams.

I therefore devised a method of
remembrance by saying that pnp
= poin! in plate.

The “point” and “plate” re-
ferred to of course, being the
“emitter” and “base” respectively
of the standard transistor con-
figurations. Knowing this, it fol-
lows, that if the “point” is away
from the “plate” then the tran-
sistor is of type npn.

Possibly this sounds rather ele-
mentary, but I find it useful even
now and hope other readers may
also.

C. C. Cullen
Thetford.

Volume

I have completed the Audibie
Indicator Warning unit and am
very pleased with the result, but
it seems.io be too loud. Would
it be possible to install a volume
control?

J. Welch,
Shoreditch.

The volume may be reduced by
putting a low value resistor in
series with LS1—try 100 ohms.

Guitar Impedance

Ref. your General Purpose
Amplifier. 1 note you refer to
guitars as being in the 200 ohms
(impedance?) category. Well this
Just ’aint so. With one exception,
every guitar I have ever owned
used, or experimented with has

had a d.c. resistance of between
10 kilohms and 50 kilohms. So the
nominal impedance must be at
least that high. The exception has
4 measured resistance of 10
megohms. No, I don’t nnderstand
it either, but it works well into a
high impedance valve (EF 86)
amplifier.

This fallacy about guitars is re-
peated regularly in your family of
magazines and just does not have
any factual basis, except perhaps
for the home-made pick-ups
featured at various times. T would
suggest you check this with any
reputable guitar manufactirers
and stop this rather silly “old
wives tale.”

If yon treat a guitar as a rather
inefficient ceramic cartridge you
won’t go far wrong. (Still a good
mag. though.)

A. Gamble.
Ormskirk.

We have unfortunately, misled
some 7eaders. The text stated
“Two 1inputs are provided ome
being raied at SmV which is suil-
able for low leve! signal sources
such as 200 ohm wmicrophones or
guitars.” By this we did not mean
200 ohm guitars but simply that
a guitar could be inputted into the
low level socket. Most guitar pick-
ups are around S50 kilohms
impedance.
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Ruminations

By Sensor

The 1.C. and the Haggis

I wrote recently in “Rumin-
ations” (April 1973) drawing
some comparisons between an in-
tegrated circuit and a haggis. 1
concluded the piece by chserving
that I had yet to hear an address
to the IC!

A reader in Hulli has written
one for me, based somewhat ir-
reverently, on the Lord’s Prayer.
With apologies to anyone who
may be offended, ¥ offer a “Creed
for Semiconductor Men.”

“I believe in epitaxial growth,
in the planar technology, and the
diffusion of silicon.”

Are You Receiving Me?
When reading of the increase

Everyday Electronics, Ju. e 1973

in telephone tapping, room “bug-
gmg” and other forms of
snooping taking place these days,
I began to wonder if it will ever
be possible to “listen in” to an
animal’s mind. The thought was
prompted by watching the dog,
asleep in front of the fire, her
paws twitching, nose wrinkling,
ears moving, as she presumably,
dreamed of a great chase.

It is easy enough to detect
brain waves by means of an elec-
tronic encephalograph, but what
a fascinating world might be
opened to us if we could share
the visual, alfactory, amd other
sensations experienced by the
animals, birds and insects which
share our planet.

Some very complex equipment
would be needed to translate, for
our appreciation, the pleasurable
sensations of the dog on finding
a putrefying old bone.

The possibilities are almost
limitless. I can wvisualise the
family sitting gathered around
the equipment in the evenings
(the television ignored) and ex-

periencing, say-—“The life of the
honeybee—from brood chamber
to outcast, edited and condensed
on tape to a two hour, never to
be forgotten, experience.”

Or, if you want thrills, what
about “Be the horse that won the
Grand National—jump Bechers
Brook, feel the bit in your mouth
as you clear Valentine’s.”

I would like to experience the
soaring flight of an eagle, or the
across the globe flisht of the
arctic tern, to join in the migra-
tion of the wild geese, or go with
the salmon, down to the sea.

Impossible, do you say? I
don’t think so, much stranger
things have happened. Perhaps,
in the next ten years, we shaill see
suitable circuits and construc-
tional details in Everypay ELEc-
TRONICS! There are snags of
course, I would not wish my own
“brain waves” to become avail-
able without my consent. And
there would be many organisa-
tions that would attempt to
obtain infermation of this kind—
for our own good, of course!
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ANY Teaders may be sur-
prised to find that they can
make their own printed circuit
panels and, provided you follow
our instroctions, the result is
well worth a little time and care.
There are -one or two firms
selling p.c. board “comnstruction
kits” and these are generally
excellent to start off with. The
alternative—which wiil probably
be cheaper if a number of boards
are likely to be made—is to buy
the board, resist and etchant indi-
vidually in reasonable guantities.

7 & 2

SHOP
TALKK

kByMike Kenward

There seems to be something
of a shortage of single sided
copper clad paxolin or fibreglass
board at the moment, but the
larger suppliers should be able
to help if your local dealer can-
not. Incidentally, the fibreglass
board is more expensive but
should preferably be used where
heat or moisture are present, e.g.,
for car gadgets that are fitted
under the bonnet.

The resist can be either paint
(Humbrol model type) available
from model .shops, or you can
use one of the p.c. resist pens. A
recently announced pen is now
available from G.S.P.K. (Sales)
Ltd., Hookstone Park, Harrogate,
HG2 7BU, Yorkshire. The pen is
priced at 60p and postage and
packing are 10p. The ease with
which such a pen can be used
probably makes it worth the
extra cost.

Having talked about the p.c
board we can now look at this
month’s projects and first - at
the one that uses a p.c. board
both for component mounting
and to form a “keyboard!™
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Mini Organ

There should be little trouble
with component buying for the
Mini Organ—the p.c. board may
be difficult to get but this has
been mentioned above. Other
problems should be limited to
some resistors—try Electrovalue
of 28 St. Jude’s Way, Englefield
Green, Egham, Surrey, for these
—and the two push-button type
switches. One of the larger sup-
pliers should be able to help
with the push-buttons although
they may not be exactly the same
style. as those shown in the
photographs.

Small 75 obm speakers are
generally available for about 50p.

Cassette Tape Amplifier

Looking through the ad’'s in a
recent issue we' were amazed
at the price differences for a
matched pair of AD161/162’s as
used in the Cassette Tape Ampli-
fier. Although these are not that
expensive, the prices vary by
relatively large amounts; it just
shows that it can be worth look-
ing around even for tramsistors!

Aside from the above note
there are no particalarly help-
ful hints we can give for buying.
The bridge rectifier can be almost
any type of adequate ratings—
there are a number of different
types available from advertisers.

Incidentally, the current quoted
for both the transformer and the
rectifier are the minimum ratings
—if the one you get is quoted
as having a higher current rating,
this is suitable.

Rain Alarm

If we keep publishing straight-
forward designs like the Rain
Alarm the need for this page
may disappear since we find it
difficult to give advice on buying
components that are all readily
available. A case for this unit
can be any suitable box or can
be made up from an aluminium
chassis and 2 wood or perspex
front panel.

New Products

Not a completely new product
but an improved version of a
well-known existing amplifier;
the Radic and TV Components,
Viscount ITI. This amplifier has
been uprated from 14 to 20 watis

r.m.s. per channel with no price
increase (except for V.A.T. of
course).

However, if a complete Vis- .
count audio system is purchased,
the V.AT. increase is net passed
on te the customer.

The latest amplifier, designated
the R102, has a frequency res-
ponse of 40Hz to 40kHz+3dB and
incorporates f.e.t. imput stages,
the price of the amplifier is
£24-20.

Readers of EEE. have a chance
to win one of these amplifiers,
together with a record deck and
speakers, in this month’s com-
petition—see page 304 for details.

Kabi (Electrical & Plastics)
Limited of Cranborne Road,
Potters Bar, Herts.,, have infro-
duced a new series of compart-
ment trays which have a wide
range of uses. The range com-
prises four sizes. 514 X 7 X1l
inches, 6 X 1053 X 1!z inches,
6 X 10%; X 1};inches and 614 X
12 X 2 inches. :

All models except the last
quoted have fixed compartments
of various sizes and all are formed
in strong plastic which will give
long service in normal usage (see
photograph).

The largest model has move-
able compartment modules, each
module being capable of sub-
division, so that compartments of
virtually any size up to the total
dimensions of the tray can be
formed.

The trays are ideal storage
units for electronic components—
and, in fact, anywhere where
small parts have to be stored.
Most are available in a range of
colours at prices ranging from 45p
to £1:50 each according to size.
The trays are complete with clear
plastic lids, having a hinge and
snap fixing, and could accommo-
date small tools as well as com-
ponents.

Everyday Electronics, June 1973



- Project605

- the new simple
way toassemble
inclair high fidelity
modules

For several years now you have been able to assemble your own high fidelity system
10 warld beating standards using Sinclair modules. We have progressively improved
these technically but hitherto the method of assembly at your end has remained the
same — there has been no aiternative to a soldaring iron. Now for those who preier
not to solder, there is an alternative — Project 605.

In one neat package you can now obtain the four basic Project 60 modules plus a
fifth compietely new one — Masterlink — which contains all the input sockets and
output compeonents you previously bought separately. Also in the Project 605 pack
are all the inter-connecting leads. cut to length and fitted at each end with plugs
which clip straight onto the modules. eliminating soldering completely. The pack
contains everything you need to build a complete 3G watt stereo amplifier together
with a clear well illustrated Instruction Book. All you have to de is to arrange your
modules in the plinth or case of your choice and then cfip them together — the work
of a few minutes,

Your hi-fi system will, as we said, match the finest in the wosld and you can add to
it at any time 10 increase power or exiend the facilities. For example a superb stereo
FM Tuner unitis obtainable for only £25.

Buarantgg f within 3 months of purchasing Project 805 directly fom us, you are dissatislied with it, wa will refund your
money a1 once. Each modyfe is guarantead to work perfectly and should any dalect anise in normal use we will
SeIViCH it at oace angd without any cost 1o you whatsosver provided thar it is retumed to us within 2 yaars of tha
purchase date. There will b2 2 small chargr for senvice theteakter. No charge far postage by surface mast, At mail

L e Sinclair Radionics Ltd., London Road

= 3 - 'l St. Ives. Huntingdonshire PE17 4HJ.
| — | | ) — || e

Telephone : St. Ives (04806} 4311
Reg. No. 393554
Everyday Electronics, June 1973
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Specifications
O;ltput- 30 watts music powar {10 watts per channel R.M.S.into
3.

Inputs—Mag. P.U. — 3mV comect to R.LA.A. curve 20-25.000
Hz + 1dB. Ceramic pick-up — 50mV. Radio — 50 to 150mV.
jAux. adjustable between 3mV. and 3V,

Signalto noise ratio— Better than 70dB.

Distortion—better than 0.2% under afl conditions.

Controls — Press buttons for on-off, P.U., radic and aux. Treble
+15 to —15 dB at 10 kHz Bass +15 10 —15 dB at 100 Hz.
Volume. Sterec Balance.

Channel matching within 1dB.

Front panel—brushed aluminium with black knobs.

Project 605 comprises Siereo 60 pre-amp/conrol

unit, two Z-30 power amplifiers, PZ-5 powaer supply £2 9 5
unit. the unique new Masterlink. leads and instruc- L)

tions manual complete in one pack. Post free

Plus 10% V.A.T.

To SINCLAIR RADIDNICS LTD., ST.IVES. HUNTINGDONSHIRE PE174H)
Please send Project 605 postiree [T} Details and list of stockists [T

Name. ... A ABENEN, o S

A ddre St SRl ety P S

for which1 enclose £29.95 cheque/moriey order/cash.  EE6/73
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SINCLAIR 1C12 £2-00

Max supply Volts 28. Power 6 Watls
rms. Complete wlth iree printed cir-
cuit board and 44 page instruclion
booklet.

SWANLEY IC
TOMORROW £2-50

Th: World's wmoest powerful IC
amplifier. Similar to the above but
operates at 35 Volls max supply and
glves 12 Watts rms output. Manu-
factured for us by a leading semi-
with
our Instructions and a 6 month
guarantee, but no printed clrcuit.

KITS FOR IC12 AND

IC TOMORROW
Exceptforthe power kils and spaakars
ali items suit both integrated circuits
DELUXE KIT

Includes all parts for the printed
cireult apd volume, bass apd treble
controls needed to complete the
mono version £1-45. Slereo verslon
with balance control £3-30.
POWER KIT FOR ICi12

A saot of componaents to construct a
28V 0-5 Amp powar supply £2-27.
Also suitable Sinclair PZ5 £3-§7.
POWER KIT FOR IC
TOMORROW

A set of components to construet a
35V 1 Amp power supply 3
LOUDSPEAKERS FOR
THE IC12

8 ohm types. 57 £2-00. 5 x 8 £1-45.

PREAMPLIFIER KITS

Type 1 for magnetic pickups, mics
and tuners wilh 3 position equaliza-
tien swilch. Mono medel £1-20.
Sterec model £2-20. Type 2 for
ceramic or crystal pickups. Mono
Hp. Stereoc £1-

SEND S.A.E. FOR FREE LEAFLET
ON KITS AND TBAG5I.

SINCLAIR EOUIP MENT

230 £3:50 750 £4-25 | S.DECS AND T-DECS
PZs £3-91 PZ6 £6-40 S-Dacs E1-44
PZ3 £6-60  Transformer S e
AFU  £4-S0  for P23 £2-95 | Do A £3e0
Stargo €0 £7-80 Projecl 80 18 dii IC
tunar £16-80 carriers £9-20 ;
!EXEcUTWE ‘ IC RADIO CHIP
[CALCULATOR  £55 TBAE51 £2:10

The World's most advanced IC radic
chip. Cantains RF Amp, osclilator,
mixar, IF Amps, wide range AGC
circuitry and voltage stabilizer. With
for free

PROJECT &¢ KIT £2:50
Qur extremely popular kit contains
lhe extra capacitars, din plugs and
suckets‘ cables and fusehelder data £2'10. Send !
nee ded to complete Project 80 {caflet on chip and kit,

s SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent BRS 8EZ

Postage 10p per Jtem. Please add 10% extra to total cost of order for VAT.
Official credit orders from schools etc. welcome. Full llsts 10p post free.
Send S.A.E, for free 8 page book on IC TOMORROW, 1C12 Aits and TBAG51,

QUALITY COMPONENTS - BUDGET PRICES

PSYCHEDELIC LIGHTING UNIT IN KIT FORM
Make this fascinating three-channel unit rom a kit which contains all com-
ponents needed 1o produce a reliable and enterfalning display. Takes ifs
drive from the speaker terminals of a record prayer, tape recorder or partable
radlo. Will provide & brilliant 2Kw of light. using normal 240 volt coloured
lamps. Price perkit .. £104D

HALF PRICE CABINET OFFER
As a special introductory offer, one of tha meta! cablinate dexcribed below
will be supplied with each kit at the additional price of cnéy Top. At this
fantastic pive-away price. stocks of cablnets are certaln to disappear fast,
s0 sendy%uz Iarderlioday o avoid bemg dl!sappolnted. Please note thatthls
effer Is no

METAL CABINETS
These attractive steel cabinets are PVC covered in a range of calours, and
offer areally economlcally-priced unitfor the home constructor. Tha chassiz,
which has a white PVC finigh, provides an easily accessible building area,
;mh an Integral fiscla panel. The cabinet Is lete with rubber

Colours availabie Include Grean, Gray, Black, White, Blue and Brown.
Every effort will be made lo supply a se!ected colour, but please glve
alternatives If pogsible,
Approximate size in inches Price
i w d

8 & 3 £1:45

11 (3 3 £185
Other sizes 10 speclal order. Please send S.A,E. for quotation.

FIXED VOLTAGE REGULATORS
T3 case. Gives stabilised supply. MVR 5 volt, MVR 12 volt, MVR 15 voll.
All priced at .. £1-6

CONTACT FLUID PEN
Contains & speclal oil which cleans and lubricates contacts and bearings-
Helps to eliminate arcing. Suppilad in a snorkel dispanser with pocket ¢lip,
Price each .. 60p

Our CATALOGLUE, priced at #5p post free, shows tha majority of the R.S.
rafnqe gf professional components. Most of these are avallable by return
of posf

All orders over S0p POST FREE. S.A.E. with alt queries please.

CELECTRON-E

P.Q. Box Ma. 1, Liantwit Major, Glamorgan, Wales, CF§3YN

B.H. COMPONENT FACTORS.LIMITED

SPECIAL RESISTOR KITS (W 5% or tW 5% CARBON FILM)
10EI2 Kit: 10 of each EI2 value, 10 chms—[M, a total of 610, £2-80 net
25E12 Kit: 25 of cach Ei2 valve, 10 ohms—IM, a total of | 525, £6-50  net

POLYESTER cAPAclTons MULLARD C280 250V
uF:0:01,0:015,0-022,0:033, 0-047, 3puch o 068,0-1,0-185, 4pea:h 0-22,
Sp; 0-33, Tp; 0-47. Bp; 068, 10p; 13p; 1-5, 20p; 2

MULLARD FOLYESTER CAPACITORS €10 SERIES

- :sov ch)o -01, 0-015, 0-022, Ip; 0-047, 0-068, 3p; 0-15, 0-22, 4p; 0-33,

;0-47, 6p; 048, 1-0, 10p
0021 0-0033.0-01,2p;0-015.0-033,3p; 0-068. 4p,

4oov (uF)0-001,0-001 00|
MINIATURE ELEC LYTIC MULLARD C426 SERIES (5p each)
(,uF‘V) usz 4140 8/40 loMo 10/64, 16/40, 20/64, 25/25, 32/10, 40/16 64710,

80716, BO/5, 100/6-4, 125716, 200/6-4, 200/10, 320764, 125/10
MULLARD C437: (uF/V) 64/64. 9p; 160125, 9p; 160740, 11p; 640/6-4, !p
16006 4. 14p.

ELECTROLYTIC CAFACITORS Tubulas and larze can
{uFivy 2- 5!50 3p: 4710, 1025, 16/15, 2025, 25715, 25725, 40{6. 64{10, 200/6,
#6, 10/50, 25/50, 32/50, S0/10, 64725, 0,

12p P3 |ooo,' 12, 10p; 1,000/25, 2,000712, 2,500/12, 15
; 2,500/25, 30p: 2,50050, 55p: 3,000/50, 65p;
DOOJHJO bop BBSO Iz_p: I6r350 I?p. 32/356, 22p.

MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22, 27, 33, 39, 47, 56, 6B, 82, 100, 120, 150, (80, 220, 270, 330, 350,
470, 560, 680, 820, I, 1K5, 2KK2, 3l(3 4KT 5K8, (yF)O oI, B 0I5 0- 022 0-03 3
2p. 0-047, 30V, 3p. 0-1. 30V, 4p. 0-1, 100V,
CARBON FILM RESISTORS W 5%, 1o Dhms—z 2M.4W5/.. 10 ohms—
IM, lp each or 100 for 55p; 1,000 for £4.
METAL FILM RESISTORS iW 5310 chms—I10M, I3p each ar 100 for £1.

Veroboard 0-1 015 | IN4OOl 6P [QUANTITY DISCOUNT.
2# x Sin e 25p | IN4OOZ 7P SPECIAL BULK BUY PRICES
2 x 3kin 2p  17p | IN4003 8p RE AVAILABLE BY
33 x Sm 29p 30p | IN4004 9p QUOTATION FOR LARGE|
3% x 25p 25p | IN9I4 8P |PROJECTS AND TRADE.|

2} x Iin 2fori2p 12p | ulP14  30p —_—— e

X Sin (plain) — tZp QC7I 12p 10% must be added |
ZIxS.'.m {plain) — L VAT [ /lhe total order!
5 x 31in (pfain) —  20p QCB3 18p value ine. & P
!IE_BCr:iun tool 5409 ﬁp S e

rack cutter P P Screencd wirc, yd.

Pins, pkt. 25 Bp 8p 5Twin screened wire, yd,
—— ceree s.c. wire, yd

2 pin DIN Plug, 12p; Skr., Quad screened wylrz‘ ¥
10p, 3 pin DIN Plug, |3P-A 3 corc circ. mains cable Wi
Ske., 10p, S pin DIN Plug, Neon bulb 90V wire ended.
[80°, 15p; Skrt., 121p. Tran- Proset skeleten pats 1K~ M
sistor Equiv. Book, 40p.

Czrbon pe:s 5K-2M iog, & C.W.0, only. P. & P. Oo on ardnrs below fS
lin, smi\: i5p, smgle with Discount: £10—I10%, £10—
switch 24p, dual 42, Export Order enquiries welcome (VA'r free)

Dept. E.E. 61, CHEDDINGTON ROAD, PITSTONE
Near LEIGHTON BUZZARD, BEDS. LUZ PAG
Tel: Cheddingron 668446 STD. (0296) Giro No. 331 705¢
Inquiries—S.A E Camnfogue FREE. Callers plez<e phone firse

uild an
electronic
nose ® & o

A battery operated instrument which
responds to certain gases, vapours,
and smoke particles.

Applications include breathalyzer,
fuel vapour and firedamp detector,
air pollution meter, paint dryness
indicator, and gas leak locator.

Get the full easy-to-follow details in
PRACTICAL ELECTRONICS

out Friday, June 8th.

PRACTICAL
ELECTRONICS

i
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SUP

COM

7

PLIE

PLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY 95p

POST & PACKING 35p EACH

TELEPRONE DIALS

Seandard  Pose  Offlee type.

Guaranteed. in workinz order.

ONLY 25p

POST & PACKING :5p

TESTED ARD GUARANTEED PAKS

BT

4

IN40G7 5il. Rec. diodes.
1.00Q PIV lamp plastic

50p

10
™ 200
250

Reed Switches, mixed types
large and smali

Mixed Capacitors. Approx:
Quantity, counted by weight
Mixed Resistors. Approx
quantity counted by weight

50p
50p

HT 40

Hy Y

Wirewound Resistacs, Mixed
and values.

OCP?I Light Sensitiva ©

FPhoto Transistor

[T

©C200/112/3 PNP Sticon
uncoded TO-5 can

HX 20

731 IOE

Hyd

30
10

HI®

| Watt Zenor Diodes,
Mixed Voltages 6.8 — 41V.

Mided Dicdcs. Germ. Goid
bonded, ec. Marked snd
Unmaried,

Short lead Tranuiscors, NPN
Sificon Planar types.

50p

Intesraxed Carnl;Ft'xﬂp: g;l:g”s 50p

H& 20

8MC 962, 4 Flip
30p

Ha 2

BFYS072, 2ZN696, IN16T3
MNPN Silicon uncoded TO-5
50p

5if Power transistors
comp pair BO131/132

UNMARKED UNTESTED PACKS

% |5Q

Germanium Diodes
Min. glazs type

B2 200

Trans. manulacturers” rejects
ait rypes NPN_ PNP, 5il. and

Germ,

" 100

Siticon Diodes DO-7 glass
=quiv. to QA200, OAI0Z,

BBs lw

& 50

8 Tp

$il. Diodes sub. min.
IN914 and INJIS types

Sil. Tram. NPN, PNF
equiv, to OC200/]
INTOSA, BSYSSA, ete.
“Germanium Transistors
PNP, AF and RF

~ Sop

Hé 40

250mW_ Zaner Diedes
DO-T Min. Glass Type

50p

HIT 7p

HIs 30

3 3mp. Silicon Scud Rectifiers,
mined wolta

Tos Hat Silicon Rectifiers,
750mA. Mixed voles

50p
50p

His

I5

Experimenters’ Pak of
Integrated Circules. Datz
supplicd

50p

H20

20

BY 126/7 Type Silicon Rectiflars 50p

H3

15

MAKE A REV COUNTER

FOR YOUR

The ‘TACHO

system.

encapsulated block will eurn any
0-fmA meter into a finear and
accurxte rev. counter for any
€ar with normal eoil ignition

£1 each
BI-PRE-PAKLTD

Everyday Electronics, June 1973

Power Transistors, PNP. Gerrm.

1 amp plastie. Mixed volts. .
NPN Siticon YO-3 Can, 50p

CAR

BLOCK®. This

FREE

LISTS

catalogue.
Silicon planar plastic transis-
tors. Unmarked, untested,
’) factory clearance. A random
sampling showed these to be of remarkably
high qualizy.
Audio PNP, similar to ZTX500, 2N37032/3,
BCYT0 ete.
Audio NPN, similar to ZTX300, 2N3708/9
BC107/8/9, BCI68/2 etc.
Piease state Audio NPN or Audic PNP when
ordering,
ALL AT 500 for £3, 1,000 for £5, |0,000 for £40
P_ & P. [0p/1,000.

OUR VERY POPULAR 3p TRANSISTORS

TYPE "A'" PNP Silicon alloy. TO-5 can.

100,000

ardcr,

CATALOGUE

NOW N TWO RANGES

Theie are 40W and 90W Silicon Plazsic Power
Transistors of the very latesc design, available in
NPN or PNP ae the mest shatteringly fow prices of
all time. We hava betn selling those suceessfully in
quantity to all parts of the worid and weare proud to
offer them under our Tested snd Guaranieed tarms.,

"BRE-BAK

RS OF SEMI-CONDUCTORS TO THE WORLD

OVER
i 1,000,000
IN STOCK 9 3 TRANSISTORS,
We hold a very large range of fully marked, RECTIFIERS,
tested and guaranteed transistors. power DIODES,
transistors, diodes and_ rectifiers ar very INTEGRATED
competitive prices. Please send for free CIRCUITS,

FULL PRE-PAK

Plascic Power Transistors
in stock, more on way!

TYPE “B" PNP Silicon, plastic encapsulatian. R. 1. VCE. Min IS. HFE Min |5,
TYPE "E"" PNP Germanium AF or RF. B = 1-12 o 'u‘.zs 2550
TYPE "'F' NPN Silicen plastic ancapsulation. 40 Wace 20p 18p 16p
TYPE “G* NPN gilicon similar ZTX 300 fange 30 Waer 24p e 20p
TYPE “H' PNP silicon similar ZTX 500 range ; Range 2. YCE. Min 40 HFlE Min “lai-zs ok
-~ 12
RELAYS FOR 20 Wact Jop 28p 28p
VARIOUS TYPES L i R S LD
omplementary pairs matc, or N it amps,
P & P 25p 10p wxtra per pair. Please state NFN or PNP o

INTEGRATEOC CIRCUITS
Y¥e ztock & large range of 1,Cs ax very

competitive

VALUE ON ORDERS OF grices (from 10p each). These are ali listed in our
ADoED  £4 OR OVER FREE Carslogue, sae coupon below,
Tovou  see seLow METRICATION CHARTS now available

Pleass read very carefully:
Wa will give a dizcount to customers who sand

T

This fantastically detailed conversion calculator

carries refercnges

in an order for £4 ar over. This discounc will
ba squal to the VAT, rate current ax this
time. If your order docs amount to £4 or
over. all youy necd to sand is the comal
cost of goods and postage

Pockce Size  15p. Wall Chart

18p.

in this advertitemenc. No
for Y.AT. I3 needed.

V.AT. for orders under £4:

LOW COST BUAL IN LINE LC.
SOCKETS
|4 pin eype at 15p each

1f tha total cont of goods plus o
postage and pa::in s lass 1€ pin eype at 16p each. ftype
than ¢4, kindly add 10%

(10p in the £) to your BOOKS

remitmnce. Incorrect

amaunts will delsy
-

Technical 8ooks in stock.
These are just two of our popular lines:

B.P.1 Trangistor Equivalents and
Subscicutes; .
This includes many thousznds of British
U.S.A., European and C.V. equivalents.

Tha lliffe Radio Valve & Transistor
Data Book 9th Edition:
Characreristics of 3,000 valves and tubes,
4,500 Transistors, Diodes. Rectifiars and
Integrated Circults.
Poicage and Packing 21p.
Send, for hists of publications
N.B. Beoks are void of V.AT.

RO
FOR £3.5011!!
YES. a complere kit of parts including
Printed Circuit Board. A four position switch
gives X-hatch, Dots, Vertical or Horizontal
lines. Integrated Circuit design for easy
construction and reliability. This is a project
in the September edition of Television.
This complete kit of parts costs £3.50,
post paid.
A MUST for Colour T.V. Alignment.
Our famous PI Pak is still
leading in value for money.
Full of Short Lead Semiconductors & Elec-
tronic Compecnents, approx. 170. We

I NAME

matric and British {and US.A) measurements of
length, area. velume. liquid measure, weights «te.

Now new Iow profile

Wa hav