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COMPLETELY SOLDERLESS
ELECTRONIC CONSTRUCTION KIT.

\‘,f l..

Iz J ‘0 "

Total Building Costs o
£7 25 P P & Ius. 4p. *
(Ovaﬁea.s P&P :i

(5 10% ¥AT 729) *

BUILD THESE PROJECTS WITHOUT

SOLDERING IRON OR SOLDER.

% 2 Transistor

Regenerative
+ Signal Tracer. Radio.
* Signal Injector.
<% Trausistor Tester + 3 Transistor
NPN-PNF, tive
* 4 Trmuis'.'n- Push Radio,

Pull, Amplifier.
* 5 Trm%?ﬂﬂh + Audible Continuity

Transistor Loudspesker Eadlo MW LW, (Leate

Translstor 8bort Wave Radio. i
Electronic Metronome. * SP:'“"“"’M
Elcctronlc Noise Generator. R
Bat xzrylm Cryxta] Radio. Complete with parts
Omnc Tranmstor Radio. price list & plane.

ROAMER
TEN

V:EI‘ including ab
inclue air-
cralt. 10 Transisiors.

and, 3
VEF and Local Stations also Adreralt Band. Built in
Ferrite Road Aerial tor MW/LW. Retractable, chrome
plated ? section Telescopic aerial, can be zngicd and
mutcd for peak »hort wave and VEF listening. Push
Pull sutput using 600 mw Transistors, Car Aerial and
Tape Recording Bockets. 10 Transistors plus 3 Diodes,
Plnz tone moving coll speaker. Ganged Tuning Cone
denser with VIIT section. Separats coil for Afroraft
Band. Volume onfoll. Wave Change and tone Control.
Attractive Case fn hinck with silver blocking. 8ize
$* % 7" x 4". Eusy to foliow ibstructlona and disgrams.
Parts pricc list and plans 30p (FREE with parts).
Total hullding costs - P P&
{Overseps P & P. £1-85) Ins. 529

(+ 10% VAT BSp)
POCKET
FIVE

2 'I‘umbte
M. W

warehands.
and Trawler

aerial, moving coll land-

NEW
EVERYDAY
SERIES

Build this

and 2 diodes.
Powered by 4% volt Battery. Ferrite rod aerlal, tuning
condenser, voiume control, and londspeaker. Attractive
ease with red spraker grille. Size 97 x 527 x 237
ApProx.
Parta price linf. and Plans 13p. Free with parta.

E.V.5 5 Traneistors MW LW

“Total Building Costs PPE&
(Oversess P & P £195p) £2-73 Tns. 30p
{+ 10% VAT 27p)
E.V. 6 Case and looks as above. € Transistors and
3 diodca, Powered by 9 volt battery. Ferrite rod aeria),
foudrpeaker, ctc., MW/LW coverage. Push Pull output.
Parts price Hot and Flans 15p. Free with parts.
Total Building Costs A PLP
(Overscas ' & T £1-267) £3-60 5.5,
(+ 10% VAT 36p)
E.V. 7 Case s0d locks as above, 7 Transistors ang
3 dlodes. Six wavebands. MW/{LW, Trawler Band.
BWI1. 8W32. SW3, powered hy 9 volt battery. Pusth
Pull ontput. Teleacopic acrial for short waves.
l'ml price list and easy build plans 20p. Free with

Total Buuldlnq Costs PP&

Ovarseas P & P £1-85) £4‘08 Ins. 31p

AIRCRAFT

Nine Transistors,
9 Tuuab]: wavce
ds a: Boamcr
Trn, built in
forritc rod acrial for MW/LW. Retractablé chrome
plated telescopie aerlil for V'H'F and 8W. Push Pull
output using 800 mw transigtors. 9 Transiatora and
3 diodes, tuning condenser with V.H.F. scctidn,
separate cofl for alreraft, moving cofl londspeaker,
volume ON{OFF and wavechsnge. Attractive all whita
case with red grille and carrying strap. 8fze 0}” %
7% x 2" approx. Parts Price list and Flans 30p
(FRER rl'.h' arts) ¢
Total Buliding Costs g L
(Oversas B & P £1-850) £6:95 L.

(i~ 10% VAT 69p)

T e e T S S
e e et et e e e e e e o A e g

Bulld Radios:
Amplifiers, ¢te-
Irom easy stage
disgrams. Five

units incloding
masior unlt
to conatruat

Gumponnh include:

denser: 2 Volume Controls: 2 Blider
gwitches: Fine Tune Moving Coll Speaker: Termina
Biip: Ferrize Rod Aerial: 2 Plugs aud Bocketa:
Battery Clips: 4 Tag Doarde: 10 Tranalstors: 4 Diodes:
Resistors; Capacitors: Three §* Knoby. Units once cong-
tructed are detachable frosn Master Unit. coabdbling
them to be stored for future use. Ideal for Schools,
Educatigna] Authorities and all thoee interested in

speuker, tiractive Black
and  Gold  Cawe.

53" x 1" x 34*  approx.
Plans and pn.rLs pr\cc list

PP&

£2-28 & ow

(+ 10% VAT 22p)

TRANSONA
FIVE

Wavebands, translsturs
and apesker =8 Pocket
Five. Larger Case with
Red Speaker Grille and
Tuning DHal.

Plans and parts pricas
list 16p (Frec with parts).

Total Building Costs PP &
{Overseas I & 1* 1-25p) £2 50 Ina. 25]
(+ 10% VAT 25p)

15p. (Free wi
Total Bulldlng COsts
b {Overscas P &P 1

(4 10% VAT 40p)
ROAMER '
EIGHT Mk 1

NOW WITH
VARIABLE

TONE CONTROL
7 Tonable Wavebands: MWL, MW2, LW, 8WI1, 8W2,
$W3 and Trawler Band. Built in Ferrite Rod Acriai
for MW sud LW. Retractable shrome plated Tele.
scopic aerial for Short Waves. Fush pull outpul using
B00mW (ransistars. Car aerlal and Tape record rocketa.
Sejectivity switch. B transistors plus 8 dicdces. Fine tone
moring cofl speaker. Air spaced ganged tuning con-
denser. Volume/on/of?, tuning, wave changs and tone
oontrols. Attractive cast in rich chestout ehade with
gold blocking. Bize § X 7 x 4in. approx. Easy to
follow instructions and diagrams. Parts price list
and plans 25p (FREE with parts).
PP &

Total Building Costs 3
(Overseas P. & P. £1-85) £6-98 Ins. 47p
{(+ 109 VAT 68p)

radio
Parte prive list and plans 25p (FREE with parts).

Total Building Costs £55 PP £

P W O PP OO OO OO OO OOV OO OOON
N N NN TN NN

(Ostrvens I' & P £1-83) D £
Case £0d looks

(+ 10% VAT 85p)
ROAMER SI a5 Trans-Eight

6 Tonable Wavebands: MW, LW, 8W1, 8W2, 8W3,
Trawler band plue an Extra Medinm waveband for
casier tuning 0f Luxéwdboutg etc. Benaltive territe

serlal and teleacopic asrial for Short Waves. 3in.
Bpealier. 8 stages—6 transistors and 2 diodes. Attrac
tivs black casc with red grille. dial and black knohe
with pollshed metal inserts. Bize "8 x 5} x 21in.
spprox. Plans and parts price list 25p (FREE with

PP&

parts).
£3-98 Lt

Tota! Building Costs
(Oversean B. & P. £1-8%)
(+ 10% VAT 30p}

TRANS EIGHT

8 TRANSISTORS and 3 DIODES

6 Tunsble Wavebands; MW, LW,
3W1, SW2. 8W3 and Trawler

for M.W. and L.W. Telescopl
aerial  for Waves. Sin.
Bpeaker. § improved type trans-

61a HIGH STREET, BEDFORD, MK40 1SA
Reg. no. 788372

lenclose £....

Tel. 0234 52367

i e PO = W R S e b & AR R

Istory pluv 3 diodes. Attractive case in black with red grille, dial and black
knobs with polished metal inserts. Size 9 x 5} x 27n. approx. Push pull
output. Battery switch for extended battery life. Ample pawer to
drive & Iarger speaker. Farts price list and plans $5p (FREE witl partsh.

£4:48 :::.
{F 10% V.A.T. 41p)

Total Building Costs
(Overacas P & P £1:23)
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* Callers side entranca “Lavells” Shop
* Open 10-1, 2.30-4.30 Mon. Fri. 9-12 Sat. (Dept, E.E.24)
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RESISTOR
PACKS

*The Famous Home
Radio Components

HOME RADIO (Components) LTD , Dept. EE, 234-240 London Road, Mitcham

“\

b
Stightly ;fa.:f

ro
Jime "’ivuiu';f‘:“‘"“\'d

HOME RADIO
(CoMPONINTS) LTD

. SP22

RS Ty W
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Catalogue lists
6,800 items — ‘
1,770 of them Pt SO
ilustrated
Th'eCata!ogue costs 55p plus 22p post - e En e o e o e e am e g
aﬂgcl:]’lackl;‘ag- hE"":o?' ﬂ‘:%pge;%‘;t;l}’::;‘:’ﬁe d Please write your Name and Address in block capitals '
vouchers eac)
as directed. Regularly up-dated price lists i
are supplied to you free FRaesel e |
* Send ADDRESSI:. ool o5 a3l ST ma i i
(RIS POST THIS COUPON . :
(IEHINIT  withchequeorPO.for 77p. = FA dee v e i
1 HOME RADIO (Components) LTD. Regd. No. '
et e L ey SF0 Spre e br Dept. EE 234-240 London Road, Mitcham CR4 3HD 1000k
cuswomers in the UK an ‘-----_--_!i_—

Everyday Electronics, November 1973

CR4 3HD . Phone 01-648 8422

Among the 240 pages of the famous HOME RADIO COMPONENTS
Catalogue, are seven pages listing Resistors . . . .

ST



mown
maker. 8ize: Tif. X
iin, Lwpalaoce: § ohms.

12xHz  Power handling:
Unbeatabic. Price: £1-80.
_postage oo this itemn.

e e
“ADD {BXURY TO YOUR CAR
WITE A MOTOR DEIVEN

OAR AERIAL

B Bection

Extended Length 100ctn

Length under Fender il

Cadle Length 120cm
complete with Fixing

Bracket, and

STEREQ [ MONO KEADPHOKE
YOLUME COSTEOL BOX

plug and 2 m cable.

mth rolume coatrol. fa sattable
for 9V d.c. and ac. guppllee.
Will cive about 1W at 8 ohm

cutput.

‘With high IMP input this am-
plifler will work as a record
player, baby alafim, clc.. ampli-
fler.

by E.MLI. for o well-
hi-f  set

i3y
38,000. Max. Free raoge: 90Hs to
5W.
Free

o
Bk st £6.75 vy

Plug Stereo phones inte this controt box
and you then ificorporate a right and
leit hand volumse control and a atereof
mono switch, Complete with steten Jack

A Bargain at £1. Plus 10p . & P.

LOW VOI.TAGE AMPLIFIER Fewonlyat
pias18p P. & .

GRESCENT uuo

{1 & 40 MAYES ROAD, LONDON N22 BTL cas 3206

10%, VAT TO BE ADDED TO ALL GOODS & CARRIAGE ‘PRICES
“CRESCENT™

7° % 4 LOUDSPEAKER
? A top quality

DIGITAL

- KT
24 Hour Niris Digital Clock
Bit We Sopply:

% A complete pet of cornponenta

% A complete set of esay to
follow Instructlons

“ Printed eircults made 1o
make conatruction as sftuplc

a8 possl

¥ A cabinet and fronl panel to
give » prolessionsi Soish.

All for the price of the comn-

ponsnts. $20-60.+-50p. . & P.

Plasgs send B AE. for more

Information.

MAIL ORDER
DEPT.

N22
6TL

ellmlnnnr Jnst by movicg s plug
you can select the voltage von require — 6%, Tiv
o7 @ volts. This means all your transistor power
pack applicationa ean be bandled by this one unit.
$31~. OUB. PEICE —
£275p + 10p. P. &£ P. Bame model suitably wired
for ths Philfpa Cappetie — £3-00 + 10p. P. & P.

Approx. afze: 2}° x 23° x

YRI-VOLT BATTERY ELIMINATOR
Enables you to work your transistor
ndie, amplifier, OF cassstte, etc. from

maing

COMPONENTS AND Hl Fl

FOR THE HOME

OUR SHOPS ARE
FROM 9 A.M. TO & P.M,

CONSTRUCTOR

OPEN ALL DAY
6.30 P.M. ON FRIDAY

(WE CLOSE ALL DAY THURSDAY)
13 SOUTH MALL, EDMONTON, N.9 303 1585

8. Tk or ® volis

MINIATURE RELAY

8 volt 70 ohms.
Hingle Pole Changeover.
Approx. size - Ji* > J° % 2%,

40P plus op L. & 1.
TWO WAY STEREOQ
ADAPTOR

Stereo Jack plug ta two
stereo line wmockets com-
plete with 110 mm of
<able. For plugging two
stereo inpuls into one. A
Bargain at 85p plus 5p PR

£1-75
LOUDSPEAKEE BARGAINS
E.M.1. 450 ect 3. ¥. 15 ohm

£8-75 plus 38p. P. & P. =
EMLL 350 st 8 ohm. i g
27-00 plux 35p. P. & 1=

MiNI LOUDSPEAKERS

24" (5Tmm) 40chm — G0 each
247 (57mm) 80chn —- 50p each
Plazgs include 5p. P. & P_up 10 3
Minl-Loudepeakers.

“CRESCENT” 100 WATT R.M.S.
ALL PURPOSE AMPLIFIEE

T.BUILD. IT
We pupply the three modnlea
for you to baild this Disce-
Group-P.A. smplificr into the
cabinet of your choice.

+ THE POWER AMP MODULE
TP 100W
170W. rux aq. wave 300W
instantaneous peak into & ohm
i60W into 16 ohm}. £14-28.
carr. 45p.

% THE PRE-AMF MODULE
Four contwl pre-amp. Vol
Basa, Treble. Milddie controls.

ed to drive most ampll-
fiers vsing FB.T. firet stage.
£3-96 carr. 25p.

+ THE PDW!B SUPPLY
MODULE PSl
Is su‘pphcd mplet.e %Ith the
maina {ransformer. £9:88. carr.
50p. Complek fixing
ilons are supplled and no
technlcal knowledge is reguired
%0 connect the three ready wired
modnles. A fantastic bargain,
If 3Fou purchase all three
modules. €25, car. 75p. Send

- S.AE. for further details on

this or our ready built a.mpliﬂerg

Thi= converter supplien
trapsistor reguisted. Ap-

TRI-YOLT CAR WAPER SWITCHES
CORVERTER 1 pele 12 way
Enables you to wyrk 1 pole 2 way
your Tranjistor Hadlo. 2 pole 3 wa;

this compact | R3O TONEL g | 2 R A3
from the 12 volt ear a2 pole 6 way R
supply positive or neg. | 3 pole d way &
earth, 4 pols 3 way

18p each, Please lug.
and s S5p P. £« P. Up to 3

axiichen

Brox. slze 23° X 34X 2°

ery easy to fit and a

200,250V real money saviog devies —— T
— K

MA-I!'S! for 250 + 10p. P. £ P_ i:.*@

Hhry duty contacts. 2500‘2

Free. Bpecml qunmr pﬁce 210
per 100 relags.

“CRESCEXT
BEAT BRITE"
SINGLE
CHANNEL
S0UND TO
LIGHT UKIT
This [antastic Lttls box
approx. 47 x 3" x 2{” when
COnD to tha output of a
sound sogres from 1 %0 100 watts
roduces & psychedelic light
isplay of np to 1000 watts,
Complete with 2 sensitive level
coptrol the unit is hued and can
not_harm your amp!
A Barpin at £7- 50 DIl.ls 10p
P& P

S TRANSPORMEE
annrr'.‘wv.Secondm
-z-.:ov @ 60mA. 63V @ VA
his transformer in
made to a very high
standard and in a
emall eize: 2in X
24in X 2}n. 83p
pln: 15p P &P

POTENTIOMETERS
Alt typas 1% and jess diamietern.
BINGLES DUAL
5K Logor 5K
LCK Lin Less 10K
son gitch 508
1005 12Pes, 100k

250K Double
500K
o] Pole

Less
Switch
40p.
each

Ug lo 3 Pots. Pleas add
Gp. In & V.

with

two changeovers
230V. 1-5A contacts apd

fitting on -Im

Current Ohis.
17MjA 7000
28yja 43002
33Mja 1830

each.
Please include 5p P & F up to

_33@1;}'1.

The DEXTER DIMMASWITCH is an awractive

A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

SUPER “FuZZ"

CREATE

Dimma unit which simply replaces the normal
light switch. It is ava:lable as a complete “ready
1o install” unit or “simple 10 assemble” kit. Two
maodels are available controlling up 1o 300W or
B600W of all lights, except Huorescents, at mains
200-250V, 50Hz, All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 wan £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.0. 10 :

DEXTER & COMPANY
5 ULVER HOUSE

A3 SUPPLIED
T0 H.M. GOVERNMENT
OEPARTWENTS. NOSPITALS,

LOSAL SUTHORITIES,

19 KING STREET
CHESTER CH1 2AH
Tel: 0244-25883 1

378

INSTRUMENTAL

AUDIO
EFFECTS

UNIT KiT,

“PHASE™"

COMPLETE KIT OF COMPONENTS WITH
PRINTED CIRCUIT BOARD & FULL INSTRUC-
TIONS. KIT PRICE: £2-85 post paid.

HMAIL ORDER ONLY.

S.A.E. ALL ENQUIRIES.

DABAR
ELECTRONIC
PRODUCTS

8%a, LICHFIELD STREET,

WALSALL, STAFFS. WS1 {U2

CONNECTS
BETWEEN GUITAR & AMPLIFIER. OPER-
ATES FROM ov BATTERY {not suppllad).
ALL COMPONENTS AND PRINTED CIRCUIT
BOARD WITH FULL INSTRUCTIONS, KIT
PRICE:. £288 post patd.

EFFECT ON YOUR
RECORDS, TAPES ETC.. UNIQUE CIRCUITRY
ENABLES YOU TO CREATE
EFFECT AT THE TURN Of A KNOB. OPER-
ATES FROM av BATTERY (not supplled)

PHASE

01 and 015
suitable for al
Tag Boards ca

INDUSTRIA

WIDTH 15

Availabla from your Local Retailer

pitch Vero Strip is
| applications where
n be used.

VERO ELECTRONICS L

L ESTATE

CHANDLERS FORD HANTS.

Everyday ELechonics(ﬁgvernber 1973




NOW...

Project 80

.exciting new thinking
in modular hi-fi design

ST TS TS T
B [ (LRI I

Stereo 80 pre-amplifier/control unit

8l
1 Rt T

Project 80 tuner Stereo decoder Project 80 Active Filter Unit {AFU)

the slimmest,most elegant hi-fimodules ever made

[l
T

chamel @ 10 20 30 40 50 60 70

Living with hi-fi takes on new meaning now that Project 80 is here. These amazing new modules mark a brilliant technical advance
all round; their size and presentation bring exciting new opportunities to instal! systems in ways hitherto only dreamed about but
never before made practical. You can build a Project 80 system virtually anywhere and it is unbelievably simple to install and

connect up. Everything that could possibly be wanted in a top quality do-it-yourself domestic hi-fi system will be found in Project
80 — compactness, elegantly ultra-modera styling, ease of fixing and operation, new control methods, and above-all superb per-
formance. New as well as popular established ideas on installation are featured on page four of this announcement to provide just
a few examples of the system’s fantastic versatility.

— | — ||

QCTAND



Stereo 80 pre-amplifier
and control unit

As with other Project 80 units. the Stereo 80 is
mounted by means of two bolts fixed at the rear
which pass through holes drilled in the wood or
piastic on which modules are 1o be mounted.
All the electronics are contaned within the S
deep front panel! Connecting leads are taken
away similarly out of sight, Each channel in the
Stereo 80 has its own independent tone and
volume controls operated by sliders. This en-
ables exceptionally good envitonmental
matching to be obtained. Provision is made for
magnetic and ceramic pick-ups. radio and tape
in and ouL A virtual earth input stage forms
part of the up-dated circuitry of the Stereo 80
to gnsure the finest possible quality from all
signal sources. Generous overload margins are
allowed on all inputs. Clear instructions with
template are supplied. 3 2

TECHNICAL SPECIFICATIONS

Size—260x50x 20mm (103X 2X §ins)

Finish — Black, with white markings

Inputs— Mag. P.U. 3mV RIAA corrected; Ceramic P.U. 300 mV
Radio 3C0 mV: Tape 30 mV

S/N ratio—60db Z

Frequencyrange —20Hzto 15KHz L 1dB: 10Hz to 25KHz+3dB
Powerrequirements — 20 to 35 volts

Qutputs— 1 00mV -+ AB monitoring for tape

Controls— Press button for tape. radio and P.U). selection Volume,
Bass-}-12dB io—14dB a1 100Hz: Treble+-11dBto—12d8 at 10KHz

Project 80 FM tuner
smaller, more efficient

A truly remarkable tuner in every way — its unbelievably compact size -
its onginal circuitry — its dependable performance — all this in a boidly
designed modern case measuring 85%50x 20mm (33X 2x 3ins).
Greater adapiability (and possibly financial convenience) results from
the tuner and stereo decoder section being made available separately.

TECHNICAL SPECIFICATIONS

Size —85x 50x 20mm (approx. 33 x 2X 2ins)

Tuningrange —87 to 108 MHz

Detector—1.C. balanced coincidence, for geod A M. rejection
AFC— Switchable. with thermistor control o prevent from dnft
One 26 transistor 1.C.

Twin dual varicap tuning

Distortion— 0-3% at 1KHz for 75KHz deviaton

Ceramic filter in L.F. section

Aerialimpedance —75 Q2 or 240-300 Q

Sensitivity —4 microvalts for 30dB quieting

Power requirements — 12 to 45 volts

Project 80 stereo decoder

Making the Project B0 decoder separate from ihe F.M. tuner gives the
constructor 2 wider choice of systems as well as saving money in cases
where stereo reception may not be required. This unit gives a 40dB
channel separation with an output of 150mV pef channel. The gallium
arsenide light emitting beacon automatically lights up to show when a
stereo transmission is tuned in. Designed essenually as an integral part of
Project 80 systems, this muluplex stereo demodulator may be used in
many cases with existing single channe! frequency modulated tunets to
provide stereo reception.

Size—47x% 50X 20mm (13X 2% Fins)

Ona 19 transistor [.C.

@ Two-hole fixing

@ For P.U., radio and tape
@ Tape monitoring switch

i RIS,
VAT.

R.A.P. £11_95

i I = |=tutr ]
56 WO *® WKz
FREQUENCY
@ AFC switch
@ Twin dual varicap tuning
@ 4-hole ceramic filter
@ Slidertuning
+ £119
arr£11.9 VAT
@ Solid-state siereo
indicating beacon
@ Readily adaptable
for use with other
tuners
-+ 0-74p
e £7.45 TUAT




new constructional techniques

.- .and again Sinclair leads the worid

1962  Micro-miniature power amp small enough to stand on a
10p. prece. Siimline pocket receiver smafler than a 20

Cigarette pack

1963  Micro-6 receiver. smaller than a maichbox

1964 Pocket F.M.receiver. PWM amp.

1965 Z.12 power ampiifier module; PZ.3 power supply

1966 Siereo 25 pre-amp/control unit

1967 Micromatic: Q.14 loudspeaker: the first Neoterc

1968 |C.10. the first ever integrated circuit for consiiuctors use

Project 80 active filter unit

This efficiently designed unit makes a highly desirable part of any
worthwhile system whese inpuls may be from récord, radio or tape. As
with Stereo 80. separate controls are applied 1o each channel thereby
making si easier to obiain ideal stereo balance in any kind of indoor
environment.

TECHNICAL SPECIFICATIONS

Size — TOBx 50% 20mm (41> 2% Zins)

Voltage gain-— minus0-2dB

Frequency response— 36Hz to 22KHz, controls mimmuym
Distortion — at 1 KHz — 0-03% using 30V supply

HF cutotf (scratch) — 22KHz 10 5-5KHz. 12dB/oct slope
L.F. cut off (rumble) —28dB at 20Hz. 9dB/ocL slope

Z.40 & Z.60 power amplifiers
totally short-circuit proof

Either of these enurely new poweramplifiers is intended for use in Project
80 installations although. of course. they are readily adaptable to an
even widet tange ¢f applications. Both Z.40 and Z 60 incorporate built-
N protection against shortcircuiting and rsk of damage arising from
mis-use Is greatly reduced. Comprsehensive instrugtions are supplied
wrih each of the modules.

1969 Q.16 —improved version of 0.14° Systems 2000 and 3000:
Project 60 launched

1970 iC.12 Project 605

1971  Project 60 stereo FM tuner. 2,50 PZ 8

1972  Imgrovements to Project 60 with 2.50 MK, 2 and PZ.8 Mk.3
The Execunve Calculator: Digital multi-meter-
Q.30 speaker’

1973 Cambridge Calculaior

PROJECT 80 LAUNCHED
...andnext?

@ Forscratch and
rumble control

W @ Transistorised

# aciive circuitry
rer £6.95

-~ 0-69p
VAT

NEW

ZAp =
reef 5 45 TOAF

Z.40 Technical Specifications
Size - 5580 20mm

{23 < 3§~ Zins) 9 transistors
Input sensitivity — 100mV
Output— 15 watts RMS continuous
into B £2 (35V). 30 watts music
power into4 Q (30V)

Frequency response — 10Hz—
100KHz 4+ 1dB

Signal to noise ratio - 64dB
Distortion - at 10 watts into 8 )
fessthan 0 1%
Powerrequirements — 1 2-35 volts

Z 60 Tachnical Specifications
Size — 6553 98% 20mm

(25 3ix 3ins) 12 transistors
Input sensitivity — 100-250mV
Output— 25 walts RMS into

8 2 (25V). 50 watls music power
into 4 Q (5Gv) :

Distortion ~ typically 0-03%
Frequency response — 10Hz to
more than 200KHz+1dB
Signal to noise ratio — better
than 70d8

Built-in protection against
transient overload and short
arcuit

Load impedance —4 (min; max.
safe on open circuit

Sinclair power supply units PZ.8

tha worlds mast
advanced unit in its class

Siabilised power supply umi. Re-
enuant currént imiling makes dam-
age from overioad or even direct
shoreng impossible. a  prncipie
never before inorporated 1A a com-
merctaliy avallable constructor mod-
uie Normal wosking voltage (adjus-
table) 45V.

RR.P £7.98+0.79p V.AT.
‘Withoul mains transformer

PZ.5 30V unstabiiised

R.R.P. £4.98+0.43p VAT

PZ.6 35V. stabtised

R.R.P £7.98+0.7%p V.AT.

— | | — || g

R.O. Landen Reaad St Ivas Hontinndnn PF17 6.1

Raen Na AL Enaland

Z2.60
wnr £6.95

- 0-69p
VAT,

Recommended Project 80 applications

System The Units touse Units cost
Simple battery record player  Z.40 " £5.45
+54pVAT.
Mains powered record "Z 40, P2.5 £10.43
player +E1 .047V.A.T. ;
30W. RMS continuous 2% Z 40s, Stereo £30.83
sine wave stereo amp. 80;PZ.6  +E308VAT.
50W (8 £2) RMS continuous 23 2.60s, Stereo  £33.83
sine wave de luxe stereo 80; PZ.8 +£33BV.AT.
amplifier Z2.60,PZ.8 £14.93
[ndoor P.A. +£1.43VAT.
Car Radio F.M. tuner, £16.40 ¢
Z.ao0 +E1 GAV.AT




From Sinclair
the worlds most advanced hi-fi modules

SinCIair PijeCt 80 the uitra-modern non-obtrusive hi-fi

A Project B0 systern could A 21" strip along the edge 5

be builtinto a book-sheilf a shelf could be sufficient

end 10 contain a compleie
system

The modules mount very easily
onto a playing plinth

A novel applicat
would be to bulld
argund the base of a
lampshade

Two Sinclair Q.16 loudspeakers

sultably posiuoned together

with Project 80 could be

mounted on 1o a false wall.
Project 80 could e
beeasily ; ! 55 When you have seen for yourself how
mounted onto a LIRS tamastically slim and cteverly designed these
loudspeaker A T modules are. further ways will suggest
cabinet Al themselves in which they canbecome a

pleasing part of your particuiar domestic
. environment.

e L 1 T 1 1T 1 1 [ 1 7 [

I To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PEt7 aHJ

I Please send post paid r

Guarantee

It. wathin 3 manths of purchasing any
product direct lrom us. you are dissans-
ted with s1. your money will be refunded
on production of recet of payment.
Many Sinclair appointed Stockists also
otter this quarantee.

Should any defect anse i normat use.
we will service it without charge. For
damage ansing from mis-use a simall
chage (typically £1 00) will be made.

I for which | enclose Cash/Chequefor £ ___  including V.A.F,

Name
J rcoess

I Ell

;
i
l
|
S — ——

Sinclair Radionics Ltd.
London Road. St. lves,
Huntingdon PE17 4HJ
Telephone St lves (0480) 64311




YES, “YOU'YE GOT THE WHOLE WIDE WORLD |IN
YOUR HANDS’'! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get tha
fantastic ASTRAD 17 and SEE for yourself that the incradible
Russians have done it all NOW! [t's the radic perfectionist’s
dream come true! THIS ONE SUPERSEDES ALL EARLIER
MODELS! 1t will probably make your present radio seem like
a “‘erystal set'! C | witl fonal battery elimi r for
both battery and mains use! We're almost giving them away at
only £18-50—a mere fraction of even today's Russian miracle
pricel We challenge you to compare performance and value with
£80 radios! JrSand quickly, from receipt of zoods test on mail
order T days approval, refund if not delighted, Or call. Yolume
cantrollad {rom a whisper to a roar thaz would fill 2 hall! Much
wider band spread, for absclute *‘pin-point’’ station selec-
tion! Plus “*"MAGIC EYE’' tuning Jevel indicator for ultra
parfect tuning sensitivity! Yes, thc Russians have surpassed them.
sefves, praving again their fancastic ability in the field of etectronics
and briniaml reflecting their advanced micrn-circui:q rechnique:
in the field of spaceship and satellite communications. Yes, EVERY
WAVEBAND instantly at your fingertips including Standard
Long, Medium, Short and Ultra Short Waves to cover the
four corners of the earth during 24 hours a day including ali
normal transmissions, VHF, EFM/USW,  AM:LW?, MW, SW,
Eets, locally, local & new stations, not yet operational, and
messages from all over the warld! Expensive TURRET
T UNER side control waveband selection unit (as used on expensive
T.V.'s!). Every waveband clicks intc position giving incredible ease
of station_tuning! Genuine push.pull output! ONIOFF volume and
separate Treble and Bass tone controls for utter perfection of
reproduction and tonel Press-button dial illumination! Take it
anywhere—runs economically on standard bateerie: (obrainable
everywhere) or direct throuxg battery eliminator fram 220/240V
AC mains supply. Internal ferrita rod aerial plus built-in “rotatable™

I ic aerial ding to 39 in approx. It's also a fabulous
CAR RADIO. Can alsc be usad through extension amplifier,
taps recorder or public address systam._ SIZE 13in x {0in x
4tin overall approx. Magnificently designed, in highly pelished cases
Made to give years of perfect service. Purer & sweerer tonc than
ever. (U.K. service facilities & spares available for years & years to
coma, if ever necessary!). With WRITTEN GUARANTEE, manual
with simple operating instructions & circuit diagram. PLUS
ultra sensitiva earphone for personal lstaning. ONLY £18-50
{with mains{battcry climinator £2-28 extra)./BOX, POST, ETC.
45p, NO MORE TO PAY! %BUT WAIT, for only 75p
oxtra you get the sensational "COMPUTERISED'® WORLD
TUNING GUIDE (it enables you to zone & time in 2 flash for
transmissions the whole world over—even a child ean do it in a
flash—it even lets you know when to tune into the UK.
when abroad, NO GUESSING! NO MESSING!) PLUS Standard
‘longlife’ batterias and Converter Plug. (Sorry—We cannot
change these new radios for any earlier model purchased.) Send
quickly to Uxbridge Road address, or call ac eicher Store. But
HURRY! SHOPERTUNITIES SAYE YOU £££'s.

5 equipments got
EVERYTHING!

VHE AM/IM

RADIO and
CASSETTE

JENDED
MHCE £44

Shopertunities ''thunder’’ aheaad with an offer that's FANTASTIC {even
by our standardsl}. We've snapped up 500 magnificent machines. Latest sen-
sation in the world of sound! First-class makers! Fabulous VHF, AM{FM
Radlo AND Cassette Tape Recorder & Player combined & it also runs off
standard batteries or mains. (Simply plug in the 220/240Y AC line cord}
Record and play back anything, angvh.r MPORTERS RECOMMENDED
RETAIL! PRICE (44! WE FFE: AT UNDER HALF PRICE
WWonderful features: % Press-button Keyboard Contrcl Panael or latett
MASTER SWITCH CONTROL! % ‘‘MAGIC EYE' Visual Battery
ete:k recording level indicator or built-In automatic Leveller? % Sapar-
ate
speaker! % Earphone (for personal listening or ** ng™) an
spaakar sockets! & Remote control mierophone! *
talescopic extension aarial (24in. approx.}! Magnificently made caso
with carry handle, (DESIGNS VARY SLIG TLY.) Takes standard 30, 60,
90 or 120-minute Cassatta Tapes, obtainable everywhere. AND the amazing
buile-in full ¢ircuit VHF. AM/FM Radic gives you superb claricy of tone,
incredible station selection. Unique rotating Station Selecear Dial—é:tx locally,
local city and regienal stations in every part of the country, plus B.B.C. National,
VHF. Picks up dozens of foreign stations, Fabulous in your car! You could
pay E£££’s mare for a Car Radio or Car Cassette player ALONE] £20:97, carr,
stc., NO MORE TO PAY! Complete with simple instructions,
remote control microphone with onfoff switch and microphone stand.
WITH WRITTEN GUARANTEE, Scnd quickly, test on mail order 7 day
2pproval from receipt of goods, refund if mot delighted. Or cali.
BONUS OFFER : Batteries and Cassetta Tape 28p extra if required.
Callers: ACCESS 8 BARCLAY CARDS ACCEPTED AT BOTH STORES.

SHOPERTUNITIES LTD.

utit=-in swivel

Everyday Electronics, November 1973

THOUSANDS of MILES REDUGED Lo INGHES?

1973 RUSSIAN RADIO TECHNOLOGY
SHRINKS THE WORLD!*COMPUTERISED?

'OFF and HI-LO yolume eontrals! Y Haavy dudcy bui t_—in,I

IC EYE tuni
levelindicator
-,

TRANSISTORS

AND DIODES.

WAVEBANDS:

STANDARD LONGand MEDIUM
Ples 5 SHORT WAVEBANDS
Pl ULTRA SHORT WAVES

(V.HE A%t

22185075

MAINS/BATTERY
ELIMINA

ENOW AVAILASLE WITH

fabulous COMPUTERISED"
WORLD YUNING GUIDE}
NO MORE GUFSSWORK:
INSTANT DIATA at youm fingertips —
enables youtn ZONF RTIMEIN A FLASH

R £225extra fox transmissinns the worid ougr!

srAv0oNEW AC/DC BATTERY/MAINS

Cascelfe

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a suparb
de luxe portable BATTERY/MAINS tape recorder and playar—and jncredible
Shopertunitist bring it to you for ONLY £§0-95, Due to our cut price we
cannat name first-class makers—but rest assured you’re getting one of the
BEST] Expansive ‘‘PIAN O KEYBOARD'* CONTROL PANEL (or latest

SWITCH control) AND AUTOMATIC LEVEL CONTROL.
No fiddling with awkward tape and reels, just ‘*slap-in'’ = cassette and off
you gol (Takes 30, 60 or 90 min standard Tapes inable every-
where.) Amazing performance ensures perfect tapings and superb repro-
duction]! Remote control microphone. Rapid Rewind! Fast forward! Beautiful
tone from a whisper to a roar! Complete—record anywhers, indcors or
cut! Runs on standard batteries KND 2207240V AC mains. Separate
jacks for remote.control microphone, ete, Size
Design can vary slightly. With carry handle. WRITTEN GUARANTEE and full
inseructions. (Importers recammended selling orice £26-97!} OUR PRICE
ONLY £10-95, post, etc, 50p. NO MORE TO PAY! *Send quickly,
test on mail order 7 dag approval from recelpt cf‘foods-—rcfund if not
delighted. BONUS OFFER—Cassetce upe, Standard batreries AND
microphone stand 35p extra, if required.

in X 5in x 2{in approx,

_l— Order by post to Uxbridge Road address or call at cither stare. Barpains A
l galore at both stores. (COMMERCIAL TRAVELLERS PLEASE I
L NOTE : Merchandising offica at Holborn Store ) : 3
Dept. EEfNC/13, 164 UXBRIDGE RD, {facing Shépherds Bush Green),
LONDON WI2 8A@, (Thurs. |, Fri. 7). Also at 37{35 HIGH
HOLBORN (oppesite Chancery Lane), LONDON, W.C.L. (Thurs.
T pom.). BOTH OPEN MON. TO SAT, ¥ A.M. TILL é P.M.
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UK’ S LARGEST RANGE OF TRANSISTORS, IC S
RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BESTPRICES RETAIL - TRADE - EXPORT & INDUSTRIAL

MoreDevices

New Prices

New Ranges
This is a must
for all
Semi-conductor Users

FREE BOOKLET

All types of

TRANSISTORS —

BRIDGES—SCR's—TRI A
INTEGRATED CIRCUITS
F.E.T.—LIGHT DEYICES
OVER 1500 DIFFERENT DEVICES
ENTIRELY NEW 1973 EDITION (ask for booklet No. )

SEND FOR YOUR FREE COPY TODAY
INTEGRATED GIRGUITS yt%y, MEorTANT, ohLy ensedtcre.

ALL others are not. Henry s sell only branded Integrated Circuits. . . From TEXAS

T . FAIRCHILD . SIGNETICS. So why buy alternatives or under
sbec devlcos when you can uurchuse the genulne article from us—ex ttock .
need we say more!

RECTIFIERS
S

Typr 1jit

12029 30795 Ty FELL 1242y 3ufue
Lip&ypEp £p D 2p

SN7400N 0-20 0-18 0-18 | 8N7448N 1-50 127 1-13 | SX74542N 2-88 £.98 2.52
SN740IN 0-20 0-18 0-18 | SN7T450N 0-20 0-18 0-16 | 5N74145N 1-44 1-44 138
BNT40IAN 0-38 0-38 0-33 | SN745IN 0-20 0-18 0-16 | SN74147N 2-30 £-30 1.83
8N7402N 0-20 0-18 0-18 | BN7453N 0-20 0-18 0-16 | SN74148N 8-01 2-01 1-83
SN7403N  0-20 0-18 0 1¢| BN7454N  0-20 0-18 0-16 | BN7<150N 2-30 £-30 2-01
SN740SAX 0-38 0-38 0-33 | BNT450N 0-20 0:18 0-16 | BN74151N 1-15 1-15 1-00
BR7404N 0-24 0-21 0-18 | BN74705 0-33 0-30 0-27 | SN74153N 1-09 1-09 0-65
BN7405N 0-20 0-18 0-16 | BN7472N 0-38 0-38 0-34 | SN74I54N 2-30 2.30 201
SNT40GAN 0-44 0-44 0-38 | ANTATIN 0-44 0-41 0-37 | SN7T4156N 1-15 1-15 1-00
SN7406N 0-40 0-28 0-35 | SN7474N 0-48 0-48 0-42 | SN74156% 1-09 1-09 1-00
SN7407N  0-40 0-38 0-85 | SN7475N -5 0-55 0-51 | SN74187N 1-08 1-09 0-95
SN7408N 0-25 0-22 0-10 | BR7476N 0-45 0-36 032 | NTII60N £-44 544 214
BN7400N 0-38 033 0-28  BX7480N 0-80 0-70 0-50 | SN74I60N 1-58 158 188
BN7409AN 0-44 0-44 0-38 | BNT4RIN 1.5 1-10 0-85 | SN74181N 1-58 1-58 1:38
SNi410N 020 0-18 0-16 | SN7482N 0-87 0-§0 0-72 | SN74162N 1-58 1-58 1.33
SN7411N  0-25 0-23 0-21 | BN74AsN 1-20 1-10 1-00 | SN74163N 1-58 1-58 1-33
BN7412N 0-23 0-28 0- GN7485N 1-87 1-87 1-63 | SN74164N £-01 2-01 1-78
SN7412AN0-38 0-38 033 | SNT4SEN 0-50 0-50 0-44 | EN7T4155N 201 5.01 1-76
SNTISN 0-30 0-27 0-25 SN7489N 4-32 4-32 378 | BN74146N 2-16 218 1-89
SN7414N  0-72 0-72 0-83 | SN7490N 0-75 0-70 0-63 | BNT4167X 4-10 4-10 2-59
SN7416N 0-80 0-27 0.85 | BX7491AN 1-10¢ 1-00 0-00 2-88 288 2-52
BN7417N  0-30 0-27 0-25 [ SNT4n2N 0-75 0-70 0-63 5-76 5-78 5-04
BN7420N 0-20 0-18 0-16 | SN7493N 0-75 0-70 0-63 1:88 1-88 1-45
BN742N  0-28 0-28 (-95 | BNTLO4N 0-85 0:80 0-55 N 1-80 1-8¢ 1-57
BN74224N 0-38 0-88 0-33 | SN7495N 0-85 0-80 0-75 1-29 1-29 1-13
BN7423N  0-37 0-84 0-32 | SN7T496N 1-00 0-90 0.88 1-44 1-44 128
SN7425N  0-37 0-87 0-32:( S8N74]00N 2:16 1-39 1-89 1-44 1-44 1-28
SN7429N  (-37 0-37 0-32 | 8N74104N 0-80 0-53 0-45 1-44 1-44 128
BN7428N 0-43 0-43 0-87 | SN7410BN 0-60 0-53 0-45 | SNT4ISIN 5-18 515 4. 59
SN7430N 0-20 0-18 §-16 | SN74107N 0-51 0-51 0-35 | SN7189N 1-44 1-44 1 -26
8N7432N  0-37 0-37 0-33 | SNTAIXON 0-57 0-57 0-50 | BNI:134% 518 $.18 1-89
BN7433N 043 0°43 0 88 [ BNT411IN 0-86 0-58 0-75 SNI41S5AK

SN74SUAN 0-57 0-57 0-50 | SN74116N 2-16 2-18 1-8§ 218 2-18 1-89
SNV4ITN 0-43 0-43 037 | AN74173N 1-00 0-00 0-83 | SN74188N 6-48 645 567
suusa.\' 043 043 0-37 | SN74116N 1-92 1-92 1-68 | SN74100X 230 2-30 2-01
BNT438AN 0-57 0-57 0-50 | BN74120N 1-05 1-05 0 52 | SN74101IN £-80 2-90 5-01
SN7440N 0-20 0-18 0-18 | SN74121N 0 67 0-57 0-50 | SN:4192% 2-30 230 2-01
BNTA4IAN 0-85 0-78 0-78 | SNT4I22N 0-80 0-80 0-70 | SNT4193N £-80 5-30 9.01
SN7442N 0-85 0:78 0-73 | BN74123N 144 144 1-26 | SNT{194N 1-72 1-7¢ 1.51
SNT4+3N 1-50 1-27 1-18 | SN74135N 0-68 0-89 0-60 | BN741955 1-44 1.44 1- u
SNT444N 1-50 1-27 1-18 | BN74128N 0-69 0-89 0-60 | SN7:166N 1-58 1.5 1§
SN7446N 2-16 2-1€ 1-89 | ENT1130K 0-72 0-72 0-83 | SNT4197N 1-581-581- as
SN7446N 216 £-16 1-89 | BRT4136N 0-6 0-63 0-55 | BN7:108N §-16 §-16 2-77
BN7447ANT-50 1-80 1-57 | BN24141N 1-00 0-80 0-B0 | SN74196N 2 88 2:88 2-52
LARGER QUANTITY AND O.E.M PRICES PHONE (0t) 723 3646. PRICING OF

SN7400 SERIES Is CALCULATE OTAL NUMBER ORDERED

"TGW14P Stereo on

TBAR0 5§ WATT L.C.
Sultable alternative to
SL403D. 5130 voit opar-
ated. 8/16 ohm 5 wati
outout.

With circuits
data £¢-50

and

TRIACS - Stnd. mounting with
(\;\ accessories

Sinclalr 1C12 <
with circults and data.

8 watt IC with printed
elreuit board

28 volt operated £1-80

2ZN44 IC

Integrated clrcuit radio as
by many magazines

fcatured
(PW Jan. 73 Reprint

Ref. Neo. 19 for 109) £1-20

Toshlba Power and
Preamplifier modules
TH!IM{P 20 watt
Power ampllifier 224)—22
or single 45 voits
operated £4-57

two channei preamplifier.

(elrcult book No. 42 price 10p)

e

TAMP RANgEI . . -1
ype J.¥. i ea.
SC35A 100v  80p e
SCasB 200v  85p
SCIsD 400v  80p
e 500v £1-20
—~ o Y 6 AMP RANGE
/2 | scaa 100v  90p
&b o ey
\ v £ o
m 5C40 500v£1-50 JAmMp
10 AMP RANGE T048
7 SCasA 100v £4-05
SC4s8 200v £1-15
SC450 400v £1-45
SC45E 500v £1-85
15 AMP RANGE
€50, 100v £1-45
SC508 200v £1-68
SCS0D 400v £1-95
SCS0E 500v £2-25

TRIACS - Additional Types
40430 TRIAC (T085) 85p
40669 TRIAC (Pllstlc)

40436 TRIAC (T05) 759

£1- * s
U NEW RANGES

BRIDGE RECTIFIERS

Ultrasonle Transducers
Operate at 40Khz up to 1

Ideal remofe switciilng and |lgna|[lnq
Complete with dats transmitter and
receiver new I.C, circults.

£5-90

Per pale

FEATURES SMALL SIZE AND
LOW COST - S|zes. are approx.
BOM!A QUART R AMP
B025/65 S0 PIV 16p
BOQ!/tD ‘IOD PIV 113
%t x 3" dia.
i AMP 1.11 Pricing

00 yds.

Type P..V. Price ea.
3015F 7 SEG. %ﬁg 1% 22:
LC. slze lete with'} BOS/20 200v  23p
data price £2 sach or BO5140 400v 25p
4 for £7 BO/60 21p
(digital clock circults +H x ¢ x A~ dla
rel, No. 21, 15p) 1 AMP P.ILV
- Bite 10w 5
p
TRANSISTORS SPECIAL OFFER Bi/20 200 28p
2NJ0s5 B1160 500v L]
25 | TH x L x 4%~ dia.
1 AMP P LV,
WOOs S0v  28p
Wo1 100v  30p
woz 200v  32p
wos 800v  35p
4 x 3" Tubular
2 AMPS P.1V,
B2/05 S0y I5p
B B e  pow
ZENER DIODES i B2/60 500y S0p

mjw  BZyes/
Bzxsa From 3.3

valt - 33 velts 10p LINEAR LC. 4 AMPS P.ILV.
o 702C (T05) 750 | B4/100 100v 550
1:3 watts 5% Mini- 705C (T05) 39 B4/ 200v 59p

ature Tubulars
IN4700-series.
Ftom 3-3 voit - 33
volt 1p each.

703C(D.I.LLY 3p
723C (TO89) p
23C (DALY $0p

000v
+H x iL x A" dla.

B4/, 800V £1 00
¥H x 4L x %~ dia.

REGARDLESS OF SN7C, HiGH POWE LOW POWER 8 AMPS P.LV,
SERIES IN STOCK SEND FOR LIS'I’ 36, FREE ON REQUEST. LOW PROFILE | 10  walts. Stnd [ 728C (D.I.L) 4Sp 85‘,05 v ssp
OCKE‘I’S 1S PIN. . i5p 16PIN. . .17p. B PIN . Muu"“"?é i Z5 | 128C(T033) 45p B&/10 100v  Mp
Too ke s o | a1 (Tos)  sep | oo 200v #0p
TRANS'STORS A SELECTION EOR FULL LIST SEND FOR Yoo * % | zacoiaLy sep | BEMO sov 800 [ |
BOOKLET 35 TOD each. S RETT B6/6%0 600v £1-00 ¢
AAZ13 Bois: 1) BYZIS 5p | 0028 85p | 2TX108 10p = 47C (Toa) £1:0p | SH 331 2 &~ dia,
AC107 Ssp 85p | CIOGD 8§6p | OCi4  1Sp | ZTX300 14p SILICON 748C (D.LL) 69p | - -
ACIZ8  20p acvss 100 | r'!:'mu | oCds ZTX 302 18p RECTIFIERS S||.|cou CONTROLLED
‘AC187 20p | BCY55 250 p| OC7l  15p | ZTX500 15p 1 amp series o R£c1' ERS
AC¥17 88p | BCY70 15p | GRTIS 75p ocy2 p | 2G301 40p INd0C1T- to IN40OT N 1-14
ACYSS 85p | BCY7l 20p | GETSS0 55 |0m1 55p | 25607 15p From 6p ea | Sem|. AMP {Tos) P.I.V
ADI49 B0p | BCY72 13p | LMK 0C81 8p|‘1N?D¢ 1 15 am pis 110SAF 50, 30p
ADI61 3gp | BD124 80p +1.87 ( OC83  25p | 2N930 20p PL4003 1o PL4007 Conductor CRS 1HQAF 100v 309
Aplez 39 gnllla; gg: %rméss, oc1i 2N9ST  4Bp ng: 8p ea CRS 1;204: 200v 3sp
p | BF E330 50p | OC150 aNI1132 25p CRS 1/40A 400y 45p
AFI18 50p [ BF180 3ip | MJES20 85p ] 0C2! 5p | 2N1304 99p | PL"WI'NW QUANTITY CRS 1/50AF 600V s3p
AF139 33p | BF184 13p | My¥3035 QC202  90p | 2N1813 20p From [ THREE AMP(TN!)

26 BFX18 25p | 75p |"OCP7t 1-00 | 2N1671 1 59"°”°”°" list 38 DISCOUNTS | CRS siosak 40p
AF239 4dp | BFX3: 5Sp | MPFI05 4p | ORP12 58p | aN3147 THp ——— | CRS 3/10AF 100« a0p
BALls 100 | DYso 5ib | Naawaias | SRECO i35 mxaieo oo ORE OF 10% 12—, 15% CRSJMOAF s =

p { BFYS K 4680p | P346A 2N2935 X s s 400v -]

BAX. p CECAS L e T TiLoog Sbo | 2xa0cs B l ‘VE“V"”'“ l 25+, 20% 100+ CRS SIG0AF 800v s5p
AB1  10p | TIP29A 39p | 2N2054 457 E AMP

BCI0B 13; | BEY00 75p | 0A200 8p | Tipaga s | 2N3085 459 HENRY SRS onsipe CAS 5/¢00 400v 600

109 12p | BLYSG 6-25 | OA202 10p | TIPSIA 6y | 2N3540 50p BT A EAn it SEVEN AMP (T048)

BCI0SC 14p | BEX20 16p | OCI6  85p | TIP4IA 7TAp | 2NS442 1101 20420 nd Bact o i ol e 7100 100v 50p
BC1I3 16p | BU105 220 | 0C20 195 | TIP42A 80p | 23525 8 e BT O Gthid - | &Re 7/200 200v o
BCLa 1% | BYIOD 15p | OC28 ‘65p | TIB43  28p 14 38p | 0 0 Min. order £1-08 | GRS 7/400 400v %5p
BC183C 14p ' BY127 15p | 0C3s 65p ' V4054 25p | = aN3702 11p ! BEST VALUE | please. CRS 77600 800w o

All types offered subiect to availabilty, Prices correct at time of preu E. & 0. E. 10°7 YAT to be addad to all orders, UK post, ete, 15p. per order.

404-406 Electronic Cemponents and Equipment01-4028381] Opan:-
354-356 High Fidelity and Tape Equipment01-4025354/4736 | 9 2m-6om
309 PA-Disco-Lighting High Power Sound 01-723 6963 Edaysa waek

LI M ITE D 303 Special offers and bargains store :‘:”:m";zav
Allmailto 303 Edgware Road, London W2 18V ’ Saturday
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PINEL METERS - TRANSFORHERS - CONTROLS - RELAYS

[RONS - TOOLS - VALVES - POT CORES MOST TYPES OF COMPONENTS "Enrys
You nev;d_ a catalogue! 55p post paid complete with Discount Youchers 1974 Eatalggm

o

UK's
LARGEST RANGE
OF KITS &

SPECIAL PURCHASES
HF TV TUNERS
CHANNELS 21 TO 64
AVO 8 or & 50mA MOVE- Brand new transistorized
MENTS. Ex Brand New geared tuners for 625 Line
AVO's £3-50 Post 20p. sec:igr IF output. £2-50,
ast 20p.

GARRARD BATTERY TAPE

DECK

GARRARD 2 speed § volt tape decks. Fitted record/
play and osclliator/Erase heads. Wind and rewind
controls. Takes up to 47 spoals. Brand new com-
plete with head clreuits.

EASY TO BUILD KITS
BY AMTRON—
EVERYTHING SUPPLIED

Modsl Na.
EQ“lPMENT 310 Radio control recaiver £8-50 carr. 30p
! % g—chur;‘n%lRRlJ&C |ran'smmer =
uperhe receiver
" (EHL:LM)ETERS 450 TVpsweep generatar 1 TOP OUAL' WMARRIOT
} St 455 AM signal genarator ITY SLIDER TAPE HEADS
200H (M210) Z0K[Volt Slimiine with cese 4-95 480 FM sicnal generator
2KIVolt Robust with case 495 e ol et o vaster CONTROLS 4 [TRACK_MONO  or
UGSt T0ol Sioel case. AL up to 4 Kz 4138 115 8 watt Amnlifier 8mm stroke  high | ZARACK STER
U326 20K/Voll with AC current ranges  8:09 | 130 et Amaiiter quality_controls com- | 7 Hioh impedace
AF305  SOK/Vall with Lealher case 9-50 125 Sterec control unit plete with knobs (post, | g & 00
U4318  20K;Volt AC cumrent. Steel case  10-50 130 Mono control unit otc. 15p any quantly). 18" Med. Impedance
U434t Plus Bullt In transistor tester 10-30 505 Power supply for 115 s £2:00
Modet 500 30K/Valt 9-95 810 Power supply for 120 Ingles Log and Lin RT30/ET3 2 track monn
615 Power aupply for2 x 120 5K, 10K 22K, 5K, 100K, | Record/Erase low Imo.
! OTHER EQUIPMENT 230 AM/FM aerlal amplifier &p 'ea::_o H ) 2.552"6“3 for ‘I'l'und
SE250B  Pocket Signai Inlector 1:30 carr. 15p 240 Auto packing light
SES00  Pockel Slanal Tracer 1-50 carr. 15p 275 Mic. preamplifies Ganged Log and Lin -53- 2 track mono
TES  Grid Dip moter 4OkHz- o &0 Beclonlc voltmeter 1 100, B D IK, | K ymp, £1-78
290m!| 45 carr. o, - Supply - 5 43" gt
TE40 AC Millivoltmeter 1:2mHz 12-75 carr. 35p 570 LF generator 10Hz~1mHz 1 (Quantity dlscounts 43" Erass Head '°'.§;
TESS 28 Range valye voltmeter 19-25 carr. 40p Sq. wave generator 20Hz-20Khz 1 avaliable} (st oot st
TEXD 120kHz-500mHz RF Gnnsratol_' SWR meter 1 Complete with knobe, iy

95 carr. 40p
TE22D  20Hz-200kHz Audio Genenitnr
3

75 carr. 40p
SE350A Deluxe Signat Tracer 9-95 carr. 20p
SE«0 Yoltsfohms/R-C sub.f

RF field/RF gen. 11-25 carr. 20p

A SELECTION OF
INTERESTING ITEMS

C3025- Compact transigtor testar 5-50 p & p 15p
E1300 Mono mag, cart. preamp. 1:95p & p15p
E1310 Stereo mag. cart. preamp. 4-95p & p25p
Easiphone telephone amplifier 6-15p & p25p
D1203 Teleamp. with PU coil 360 p&p20p
LLl Door Intercomm, and chime

11-95p & p 25p
Chattallte {lighta as you talk) 13-9% p & p 20p
1 Kw Dimmerjcantraller 3-60p&ptlp
97 Twin spring unlt  For 2 T5p&p15p
18" Twin spring unlt Reverbs 6-50p& p25p
Car Tachometer Elactronlc 7'50p&piSp
VHF 205 Marlne band converter 39papisp
B2005 4 Ch. milc. mixer 2:95p&p 15
B2004 2 ch. Sterec mixer 4-TWp&ptsp

BUILD THIS TUNER

MW/LW Radio Turner 10 use with any amplifier.
Features Mullard RF{IF modula Ferrlte lsriul bullt
In battary. Excellent resuits. Slze 77 x 23" x 3§".
All parts £4-33, can. 15p.

75
590
£20 Ni-CAD Charger 1:2-12v
630 STAB Powersupply 6-12v 0-25-0-1 A
680 DC metor speed Gov.
7100 FElectronic Chaffinch
705 Windscreen wiper timer
760 Acoustic switch
Metal Detector {eteciranics only)
790 Capacitive Burglar alarm
810 Dynamic Compregsar
Guitar preamp.
840 Delay car alarm
875 CAP. Discharge ignition {or car engine
{-Va Earth)
80 Scope Calibrator
255 Level indlcator
430 3mHz Millivoltmeter
5§25 120-160mHz VHF timer
715 Photo cell switch
795  Electronic continulty tester
860 Photo timer
871 Slide projector auto feed control
235 Acoustic Alarm for driver
465 Quartz XTAL checker

- 3
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ALL KITS QFFERED
SUBJECT TO

STOCK
AVAILABILITY

BUILD THIS
RADIO

Portable MW [ LW
radio kit using Mullard
RF/IF medule. Features
MW — bandspread for
extra selectivity. Slow

SINCLAIR & MINIATURE

AMPLIFIERS

AMPLIFIERS (carr., efc. 20p)

4-300, 0:3 watt ¢ volt 1

1-73
104, 1 watt 9 volt  2-20
204, Jwatt ¢ volt  2-50
555, Swatt12volt 2-85
E1208, 5 watt 12 voit 4-54
608, 10 watt 24 volt 4-19
410, 10 watt 28 voit 4-95
230, 15 watt 30 voit 3-57
E1206, 30 watt 45 volt

9-75
Z50, 30 watt 50 volt 4-37
E1210, 24 + 2§ watls
12 volt 5=
RES00, 5 watt IC mains
opetated  Ampllfier
with :ontmls -30
SACH, 7 4 7 watt
Sturca with com.rols

£8-00
SAC1S, 15 + 15 watt

Stereo with controls
£41-00

SINCLAIR UNITS

(carr, 20p)
L0 8-57 250 4-37
Stereo 60 Preamnhﬁagr’

SINCI

PACKAGE DEALS
Post 25p

2 % 230, Stereo 00, PZ’SS
2 x 230, Stereo 60, PZ6
2 x 230, Stereo SO,ZI;ZB
Transformér 10c PZzB

PROJECT 605 KIT 19-93

motlon tuning. Flbre
glass PVC cabinet. 600MW output.
ANl parts £7-98 (battery 22p}, carr. etc. 22p.

EXCLUSIVE: SPECIAL OFFERS
MW/{LW CAR RADIO AKAI GXC40
+ ar — Earth with spaakers Stereo caspette recorder,
and fixlngs. £6-50 carr./ £59-95 carrfpackg. 50p.

POWER SUPPLIES FOR
EVERY PURPOSE
(All cased unless stated chassis)

i
1 packg. 30p. Pair Akal ADM micro- 470C 6 volt 360 MA (includes Multl-Adaptor far
|'* phones. £5-85 carrfpacke. | MULTI-USE & RADIONIC KITS Ta Dg Lgcorde Yetc )“‘“‘ R e o
| I 8 TRACK CAR STEREO  20p- 1;: :g ;::i:‘l: ' M Car Lighter ;Iollnu Adaptors ...01- |’As (Slale voltage
& = rih, Ith ki i ' S, e8. post 25p
| Fods &) Mange S35 TWIN SPEAKER RADIG. | 1501 150 Projects 1320 | sCm bia/7b/ vot w0omA 3'25 carc 30p
carspacky. 40p. FM/MW /SW/AIRCRAFT— I;(','ﬂ"c";g Communicelar 72 | Hczur stabiiised version 428 cam 0o
. X YO Hm, pos D
PUBLIC SERVICES. £10-45 30 (radio) }Pro:ec:s et || R R o e 2t ipes i)

X40
carr/packg. 30p {carr.fpacking 40p)

HANIMAX HC1000 P15 26728 volt 1 amp {chassis) 2-78 post 20p
Battery cassette recorder. PORTABLE CASSETTE A 28 h
£10-50 careinacks. 2on T TAPE PLAVER— | Altransistor eircuits with hand books < ;";‘,’ng‘?:;;;"’m o B
for car or cerry around. £7-25 P12 4412 volt 0-41 amp 6-75 post 30p
HANIMAX HC2000 carr/packg. 20p. Al types ofiercd sublect to Juallablitty. SE101A 3/6/9/12 voit 1 amp (Stab)  9-13 post 25p
Battory/Maines cassette re~ HANIMAX POCKET Prices cotrect RPi64 6/74/9/12 1 amp (Stab.} 9:95 post 30p

at me ress
corder. £13-50 carr/packg. CALCULATOR WITH 10% VAT TQO BE ADDED gQ ALL QRDERS.
30p 4% KEY. £33-50. LK post etc. 45p per order unless stated.

Henry's i

EDGWARE ROAD, W2

FIBRE OPTICS

SEE FACING 0-01 Diam. Mono Filamant
£1-50 per 25 metre reel

PAGE FOR 0-13 Diam. 84 Fibres

ADDRESSES SPRAYS lamm " Dlam

Mares Talls £9-50.
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I DISCOUNT Nl-Fi, TV, TAPE AND CAR ENTERTAINMENT

Low prices means less VAT — Henry's give full guarantees and demansirations far caliers. Plus big savings.
Also at Modern Electrics (Retail) Lid., 120 ShaHtesbury Avenus, W.1. Your Sony dealar,
STEREO AMPLIFIERS STEREO MAGNETIC BATTERY ; MAINS .
{catr.{packing 50p) CARTRIDGES (carr. elc. 15p) CASSETTE (carr. etc. 3501 -
e P e S I i (T
AASEN0 19738 | ppad 7 3.95 MISEDN 550 Efifabethan Lzsts 128
AMSTRAD e ST AV 425 MISEJN  7-95 Amerex | ACIGH 1600 IN UK.
A D 3310 | Ms3E % MGl 125 Philips N2204 2875
TEA151 -85 GOLDRING Nz2ps 29-30
s 3851 caso 2-85 -GBOOSE o PYE 9115 77
A 24 | Ga0 385 G820 70 9118 21-20
Ay &3 a0 | ceoon 395 GB20f 19-00 Hitachi TRQ1 27-50
HOWLAND WEST DAt000  22-45 | S30OF 595 GBNSE 1335 Sanyo MRS BT
HENELES TEXAN Built 3800 | 938 1070 Q30 530 S M2000G 4930
. NIKKO TRM300 25.95 | 932 i BE are CCo201  37-25 3 Track
TRM1% 32-50 E_?:DO G o Hitachi TRQ2335 4950 Ahal CR8ID $3-68
PIONEER SA5004 34-25 | oo H-5 F2 175 BATTERY /| MAINS RADIO CRBS0DSS 93-55
i Al 3263 | EMPIRE 995TEX 14-95 CASSETTE RECORDERS | STEREO RECORDERS
I RAGI1 50-2 9S5REX 3-70 (cart. elc. 30p) (cart.Ipacking 70p)
WA 5232 989QUX 4-80 Amerex ACR200 22-90 | Akai 1721L §7-20
RA12i0 52-50 IGIXEX 3-50 - ACR201 000 | Camsette
: SINCLAIR 2600 22.95 | RONNETTE e Ao ikt han g Lzt HE] ExXCas a3
. ANGEREE %020300 ggg SM500/E §-95 BASF C€Ca3tn To-75 | Philips. N2400/ RH411 €3-75
TELETON sagwes 2250 STEREO COMPACTS Phillos pRses 20573 NaAot STRH4ST T35
b SA0307 2.9 | Complate with Speakers (c./p. £1.25) REALS g0 N2405/RHAGH 43-50
i GAR0Z 25 | Fidelity UAS o b a0 N2510 875
Sanyo 2601KL 1:5 %
TI STEREO RADIO TUNERS | 3ane g;s_lzfgtm ’ e kppiaul 4 i CR8? 66-20
! .. King 50 Sanye K i
SRA[Packing 200 sy s0-50 | Sanyo GXT&730KL 37-50 b ey £2-3 | STEREO TUNER
AT580 94-50.1 Phillps GF908 99-85 Hitachi TRKI124GE 29.55 | AMPLIFIERS (carr./osching 759)
Sy e G :N;NDS ggﬁ‘gg e TRS1167 35-00 | Akai AABC0 42-50
2 PS C KCTi210L 33-50 | Goodmans Module 86 54-20
TSTis2 2¢-45 | Philips GF826 4178 i
HENELEC Stereo Kit (21| Pnillps  RHsUTjRHa U3 | STEREO RECORDER s Boatee 130
N(E)%ﬁ%gt%?sgr""f)mmﬂ g:gg PNNig: GFa29 39-95 ?ECKS (carr.fpacking 50p) Ploneer gxezg '::';g
PIONEER TX500A 42-75 | Philips GFa15 4775 agsette 5 :
ROTEL R 220 1255 | Prillps  GF8O3 8518 RS 250 4450 | Rote! RXZ0A $3.95
5 RT32 4375 Phillps  RHEL4/RH4TI 8350 Pre g“zfsiﬂ G RX400A §1-95
RT622 §5-40 Phillps GF603 3-95 B e g Bispela ek
SICLAR ool 2318 TRACK STEREO Akaj cSab 50-65 RX800 114-50
TELETON GT202 35-50 | HOME UNITS (carrfpacking 70p) ESss Bito L 6250 | 1\ndbarg  TROGOMPX it
E ERS Amereex ACR301 4890 e ReoaD S5 ®  TR1000MPX 125-35
DECODERS / (with MWJFM stereo radio) 57-40 TRiF10MPX 135-78%
i SYNTHESIZERS(car. etc. 300 | PORTABLE TV Ersly Soter D41 | Teleton  TSFSS 57-20
ERE SO DT O i3:%0| BATTERY/MAINS 0. 80000 | o\ SXOHD. (0 o275 |8 TRACK PLAYER DECKS
. 28D " i
TATE { A 1913 | Cromn TV s 4650 A G irraiocains 202} 13-40
TATE3 | Chassis 15.75 | Ellzabethan T12 12* 43-95 Akaj DS 62-50 | \cDonald/BSR _ TDSS §2-78
i TATE & 19.95 | Teleton TW12 127 45-95 Tandberg  3321X 107-70 D8IV §5-25
Boxed 25-95 | Sanyo 10T150 12~ 49-95 Large range AkalfTandherwRevoxrreac
~ —= stocked. IN CAR ENTERTAINMENT
MATCHED SPEAKER STEREO PHONES CAR RADIOS (carr/packing 35p)
SYSTEMS {carr_ipacking 200) re MW/LW Complete with speshers
Recommended pairs & ohmg AKA‘] G3000 6-60 gHISQJRL-I-"SQ ;%g
(Care. | Packing £1°50 palr) ASE14 a3 SZ2. o 595 | PHILIPS RN2TO 13-85
RANK DOMUS it ASEZ0 730 SO 1-55 | PHILIPS RP305 17-40
1 175 F i S s-25 MDNZ 132 | pvemsu 235
Actually the price b puLCl 98
funsnen HALL BT founly e wice | SheGh g DIONEER | COLRIER mcyor b
110 10 wa 22:50 pr. vesworbplaver.f | SHESOCX 3% sema  meas | SOARBATCH }2}2
SRR e | e BT AR e s
- s p ) R A E (earrjpackg 3
DYNAC soundandiooks. :53“1_ Pa2s S $3:05 | Comprete with Speakers LD R
ot 20 B REE B EI N R %30 85 ACCESSORIES. | SHIRA NAO A
= -80 walls. % pr. N rewing, volume and R0 5-75 H1012/2Ba SHIRA CP401 23-75
79-00 pr. “rs 1908 Contrais, Speaker is PHILIPS N2607 26-40
WHARFEDALE L2l very gaodindeed. Comescomplete SENHEISSER Junction Box 1-40 R/MOBILE 302CS 32-00
Denton2 18 walt 27-20 pt. T e HD4sd 11-25 JB3DE DBin PYE 2252 24-75
Lintan 2 watt 32-15 pr. | G4 0IoAA LIGRTER e A ‘d At WHARFEDALE  dJunction Box 1-60 | pyE s0e3 2845
Meiton [ 25 watts 50-80 pr. | puoeis saipime £13s OUSteC: Dptional adapar to | gy 8-95 JB11D De Luxe HANIMAX HE -
Triton 25 watt 0480 pr. wun off car or mains. iISODYN 1500 Junction Box 195 | felman . Tooot® 8,30
A HASS AGAPTOR  £135 KOSS 0250 Phone (Plus Mwn.w Radio)f 39
g }g watt 32-65 pr. Ngn.c lg;g g'g;‘c,?am 475 | STEREO 8 TRACK (carrlolchn 359)
1 th 44-30 pr. :
- CELESTION g OB N R K711 755 BOXES Compiete witr Vit SDOAREE 1500
ggunw 25 wait .60 or [ Bhilips  N&720 BE | g I e e WALTHAN TRE 150 S
30 watt 50-40 pr, | Te2C ANac/ANao;Amso stocked K07278 12-45 G135 5 A;roﬂgrrr’p:v:gl-;mele
4 &4 wat 81:20 or. | RECORD DECK PACKAGES Ko747 15-95 Conlraller  2:15 [ complate with speaker
g“ 3 d!"g"‘ sackists lor KEF | carmfoacking 750)"Lass cart.—rest \mlh ;g";{‘é‘ 13 HilZoais | SHIRA STroo E 2570
coustic Research, Mordaunt Shart | iy SP25 1111800 ar H 15-9 0 (Stiders) s SHIRA ST2000 3150
& Cambridge Audle speakers. In. (M) SP2S HI/M7565 19- 45 HOWLAND WEST Koss T4A 420
:toc!:t md‘:n demonstration. Phane | (ji) T6/GA00 26.55 SH gg 55." ;‘5: :23 Eﬂ\mS‘TEREgSFM (hc:rrlpackg 3sp}
ot Keehe plice. Y b = 2 omplel2 will peakar:
M AP?GJ‘M?SBS 29-10 3
¢151000 7-50 HW Mi.lil SHARP CAR RADIO ARS53 36-50
gegggg\EIR%ASSETTE it s CIS2000  15-25 Controlier  6-90 | LEAR JET 277 (Plus 8 Track)  42-85
{carr. elc. 30p) (HL) GL75 P/ C GBOOE 39:15
Amerex 100 £1-00 | (H)  MP80 (TRD1) G300 15-80 ALSO STOCKED AND
. Wien ET1008 11-00 HTH0 (TPDI} GROO 19-50 YOl CAN PAY BY
B —— Philipg EL3302 14-40 *Pioneer PL12D 375 DEMONSTRATED
N2Z203 16-60 *Tharens TD165 43-30 BARCLAYCARD OR Armstrong - Acouslic Research
NZZ11 19-95 Thorens TB160C 50-80 ACCESS Cambridge Andlo Leah - Lux
Sanyo M1101 13-90 | RANK DOMUS BD200 43-60 Marantz - Quad - Revox - Sansul
Mgz 12:95 BA4o0 FAE For callers or by phene Tandberg — Sugden - Wharfedale
M-402 4736 ﬁo‘odr_vrians - gelesllosnh- Gruna‘lln 5
r & - [eac ~ Bosé - erwoo
105, VAT to be added to all orders. Eas/Rered gl erEpo el lereiic Call or phone 01402 4736 for
P:luks a cI!lesbci:Ilpuon correct at time of press EAOE.-All goods offered subject to adandictdo best prices.
stoCk evalls ¥,
404-406 Electronic Componentsand Equipment01-402 8381 | Open.
5 RADIO 354-356 High Fidelity and Tape Equipment01-4025854/4736 | 9am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 | 6days g week
(14BN 3 ) B 303 Special offers and bargains store “‘”“"';”‘d
Allmail to 303 Edgware Road. Lond, wpen allday
EDGWARE ROAD, W2 & Gl Saturday
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YATES ELECTRONICS

(FLITWICK) LTD

DEPT. E.E., ELSTOW STORAGE DEPT.
KEMPSTON HARDWICK,
BEDFORD.

RESISTORS

4WW Iskra high stability carbon fil pl construction,

W Mullard CR25 carbon film—very sm:ll body size 7°3 x 2-5 mm,

W 2% ELECTROSIL TRS.

Power Values Price

watts Tolerance available 1-99 100 4
+ 5% 4- 7u 2 2Mn E24 Ip 0-8p
H 109 3-3Ma-loM £12 ip 0-8p
+ 2%, 10n-1M 0 E24 3-5p 3p
5 109 -390 El2 p 0-8p
+ 5% 4:7g-1MQ €12 ip 0-Bp
4 10% o-100 El P 5:5p

2 [
Quantity price applies for any selection. lgnore fractions on total order.

DEVELOPMENT PACK
0-5 watt 5% lskra reslstors 5 off each value 470 to 1M Q.
EI2 pack Iﬁ resistors £2:40. E24 pack 650 rcsistors £4°70.

POTENTIOMETERS
Carbon track 5k to 2M 11, log or linear {log W, lin
Single, !2p. Dual gang {stereo), 40p. Single D P. switc

W),
. Up.

SKELETON PRESET POTENTIOMETERS

Lingar: 100, 250, 50001 and deceades to SMR. Horizontal ar vertieal P.C.
mounting (01 matrix).
Sub-mimaturc 0-I'W, Sp each. Miniaturc 0-25W, 7p cach,
TRANSISTORS
ACI07 I15p; AFI26 20p | BFIIS 25p | OC42 12p | 2ZN3707 $2p
ACI26 12p  AFI39 32p: BFI73  20p | OC44 i2p 2N3708 10p
ACI27 I15p| AFI78  32p | BEI77  28p | OC45 12p 2N3709 llp
ACI128 I5p| AFIB0 40p | BFI78  32p | OC70 12p | 2NJ710 Ilp
ACI3! 12p | AFI8I 40p ! BFI79 32p | OC7I 12p | 2N3711 Lip
ACI32 I12p | BCIO7 12p | BF(30 i2p 12p | 3IN3BI9 32p
ACI76 I5p | BClog 12p | BFIBI 2p | OCHI 12p | 2N4062 12p
ACIE7 22p | BCIO? 12p BFI%4 14p | QCB2D 12p | 2N42B6 20p
ACI88 22p | BCI47 12p | BFL95 14p  2MN2645 6&0p | 2N4289 20p
AD|40 50p | BC|48 12p | BFI97 15p | 2N2904 20p | 40360  35p
ADI149 45p | BCI49 I2p | BF200  32p | 2N2926 100 40361 35p
ADI6l 33p | BCI5Z [4p | BFY50 20p | 2MN3054 58p | 40362  40p
ADIS2 3s8p | BCI58  14p | BFYSI] 209 2IM3055 &0p . 40408  40p
AFl14 20p BCI59 dp | BFY52 20p | ZN3702 13p | ZTXI108 15p
AF1IS  20p | BCISY 22p | BUYIOS 2.15n IMN3I703 12p | ZTX300 150
AF116 20p | BDI3! 75p | OC26 S5p | IN3704 13p | ZTX302 2p
AF117 20p | BDI32 75p | QC28 SOD 2N3705 12p | ZTXS00 15p
AFI18 38p | BDI33 75p | OC35 50p | TN3I706 IIp | ZXT503 20p
ZENER DIODES I WIRE WOUND POTS. 3W, 10, 25,
400mW 5% 3-3V to 30V, 12p. | 500 and decades to 100k 0, 3Sp.
DIODES
RECTIFIER SIGN AL
aviaz 1 v 1A 12p OA85 7o
1 N4001 0V 1A 7p OAT0 5p
1N4002 100V 1A 8p QA9 5p
1 N4004 400V 1A Bp QA202 p
IN4006 600V LA 10p IN4148 S5p
1144007 1000V TA 1op BAlls 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in x 6in, 25p ; 120 x 24in, 10p ; 9in x 2in, 7p | VAI055S 15p
VA|0665 15p
SLIDER POTENTIOMETERS YAIQ77 159
B&mm x 9mm x |6mm, length of track 59mm. R33 £1:35
SINGLE 10K, 35K, 100K log, or lin. 40p,
DUAL GANG. I0K + 10K etc. log. or lin. 60p.
KNOB FOR ABOVE. 12p. THYRISTORS
FRONT PANEL, 65p. 2N3060 50V 0-8A 30p
18 Gauge panel 12in x 4in with slars cut for use| 2M5064 200V 0-BA 479
106F 50V 4A

with slhider Fou Grey or matt black finish com-

plete with 106D 400V 4A SSD

ixings for 4 pots.

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD 10p TC ORDERS UNDER £2.

Catalogue which contains data sheets for mosc of the
components listed will be sent free on reguest.
10p stamp appreciated.

Collers Welcarne Mon. to S0z, 9 c.m. 5 pm.

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES
400V 0-0014f. 0:00154F, 0-00224F, 0-00334F, 0-0047uF, 24p. 0-00684F, 0-01xF,
0-0154F, 0-0224F, 0-033uF, z . 0-047uF, 0-GE84F, 0-1xF, 4p. O- |54F. 6p. 0-22ufF,
188 olul:‘FF :Jlg'squéu f22uE 0

I I54F, 00224, 0-0134F. 0-047,F. 0-068.F. 3p. 0- 4F. 346, 0- 15uF
4ip, 0-224F, Sp. 03347, 6p. 0-47uf, 7§p. 0-68uF, Ilp. I- DuF 13p.,
MULLARD POLYESTER CAPACITORS C280 SERIE
250V P.C. mounting: 0:01uf, 0-015u4F, 0-022uF, 3p. 2’ o:s.uF. 0:-047uF, 0-068xF,
3;:. 0- IuF. 4p. 0-154F. 0: 2LuF. Sp. 0 33uF, 65p. 0-47uF, Bip. 0-684F, |1p, 1-0uF,
Hp. . 20p. 2-24F, 24p.
HYLAR FILM _CAPACITORS l0ov
0:001uF, 0-00Z/F, 0-005F, O:OIuF. 0:024F. |
2ip. 0-04uF, 0-054F, 0-068uF, O- IpF, 3tp,

CERAMIC DISC CAPACITORS
100pF to 10,000pF, 2p each,

ELECTROLYTIC CAPACITORS
(1aFjv) 1163, 1-5/63, 2-2/63, 3-3/63, 4- 7/63, §-8/40, 6-8/63, 10725, 10/63, I5f|6 15140
15763, 22710, 32/35, 22/43. 3316- 3, 33/16, 33,40, 4704 4710, 47,25 _A7T(40. 68/6-3,
68,16, 100/4, 100710, loans 150763, 150]16, 22004, 220/6-3, 220/16, 330/4, 6p. ﬂr63
100/40, 150,25, 220725, 330/10, 470/6-3, Tp. 6863, | 50/40, 220140, 330716, 1000/4, |0p,
470710, 680/6-3. 1 1p. 100263, 150763, 220763 1 000/10. 12p. 470/25, 680/16, 15006~ 3, 13p.

470/40, 680/25, F000/16, L500/10, 2200/8- 3 I8p. 330463, 680/40, 100025, 1500/16,
2200710, 3300°6- 3, 4700/4, 21 p.
SOLID TANTALUM BEAD CAPACITORS 12p
Q- 1uF 35V 2-24F 35V 22uF 16V
-uF 35V 4-7uF 35V 33uF 10V
0-472F 35V -BuF v ATuE 6:3V
1-04F 35V 10uF 25V 1004F 3V
VEROBOARD JACK PLUGS AND SOCKETS
A 0.1 0.15 Standard :creened 18p 2-5mm insulated 8p
24 x 32 22p  lép Stan. insulated 12p 3:5mm insulated Bp
2y x 5 4p 4p tereg screened 15p 3-5mm screened 13p
gi : gi ;;: %;: Standard socket 150 2-5mm socket gP
7x a2 75 S7ip terea socket 18p 3-5mm socket -}
= gI( e Lan Ze D.I.N. PLUGS AND SOCKETS
x plain; — P : f i o i 3
IR0 | Tein e it S in 2 6 gin
|; "xzfs ((Fll:::; = T;D 4 way scrcened cable, I5pimetre.
E ol 7p|aln) Ea II: 6 way screened cable, 22pfmerre. '
Pin insertion tool 52p  52p -
Spor face cutter 42p Alp BATTERY ELIMINATOR £1.50
Pkt. 50 pins 20p 20p 9V mains power supply. Same size as PP9 battery.

LARGE {CAN) ELECTROLYTICS

2500uF 64V BOp 4500uF 16V 50p
2800uF 100V £2-60 4500uF 25V £1:60
25004F S0V SBp 3200uF 16V 50p 50004F 50V £1-10

HIGH VOLTAGE TUBULAR CAPACITORS—i,DﬂO VOLT

0:0!uF 10p 0:047uF  13p 0-22uF 0p
0-0224F I12p 0 luF 13p 0-47uF 22p
POLYSTYRENE CAPACITCORS 160V 21%

10pF ta 1,000pF EI2 Secrics Valucs, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GOI is the world's first semiconductor that can canvert a concentration of gas
or smoke inte an etectrical signal. The sentor decreases its clecerical resistance when
it absorbs deoxidizing or combustible gases such as hydrozen, ¢arbon mvnnxude‘
merhane, propane, aleshol, NMorth Sea gas, as well as carbon-dust ccnlzmmg air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full dctails and circuits arc supplicd with each detecror.

£2. Kit of parts for derectors including GDI and P.C. board but

Detector GD!,
12 or 24V battery opcrated audible

excluding case. Mains operated detecror £5- 20
alarm £7:30, As above for PPS battery, £6-40.

PRINTED BOARD MARKER Ip
Draw the planned circuit onto a copper laminate board with the P.C_ Pen, 3llow to
dry, rznd immerse the board in the etchant. On removal the circuit remmains in high
relje!

LARGE RANGE

ITT/TEXAS

1C’s NOW IN STOCK

PRICES ARE CALCULATED QN TOTAL NUMEER ORDERED REGARDLESS OF MIX
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1=11 12-24 25-99 1004 7448 185 175 170 165 74118 100 82 73 o4
P P ) 7450 18 16 4 13 74121 43 40 38 36
7400 18 16 14 13 7451 18 ] 14 13 74141 100 5 o0 85
7401 e 16 14 13 7453 18 16 14 13 74145 ts0 140 135 130
7402 18 16 14 3 7454 1] 16 14 13 74150 330 280 250 220
740 18 16 14 13 7460 18 16 14 13 74151 110 100 95 8y
7404 20 18 16 14 7470 30 28 25 24 74153 120 110 105 95
T405 10 18 16 14 7472 30 28 7 1} 74154 200 180 170 160
T406 50 45 40 3s 7473 40 3 36 0 74155 150 120 100 86
7497 56 50 44 38 7474 40 36 32 28 74156 130 120 106 96
7408 26 20 27 23 7475 55 52 50 49 74180 155 136 2 503
7409 36 30 7 33 7476 40 35 32 30 74190 195 190 185 180
7410 18 18 e 13 7490 100 95 0 85 74191 195 190 185 180
7411 23 21 20 18 7481 125 115 110 105 74192 200 190 180 164
7412 26 30 7 23 7482 100 96 90 85 74193 200 180 170 150
7413 34 28 26 22 7483 100 97 25 2 74196 200 190 180 170
7416 45 43 39 34 748 120 15 110 105 74197 200 195 180 170
7420 18 16 14 13 74B5 250 245 240 230 .
7421 36 30 27 3 7436 45 42 37 33
7426 2 29 3 20 7450 75 67 60 2 LINEAR 1C*s y
7430 20 18 15 14 TJA91 A 100 85 79 709 14 pin DIL 40p
7432 40 38 32 28 492 75 70 65 50 741 8 pin DIL 40p
7440 20 18 le 4 7493 75 68 60 52 74| 14 pin DIL 38p
7441 80 75 70 65 7494 95 90 85 80 723 14 pin DIL 95p
T442 80 75 70 65 7495 105 100 95 90 747 14 pin DIL 85p
7443 125 120 115 115 7496 100 95 90 85 748 & pin DIL 45p
7447 175 1865 150 120 74100 240 235 230 DIL sockets 14 pin and 16 pin i6p
587



) STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS.

DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

L ]
| PULS Unstabllized supply for 2 SA3Ss  £4-90 controlted FET Input stages and wide range basg
PU70 Unetabillzed supply for ona or two SAS0 or SA100 and teebie controls, Ihis amplifier has established
I gon;’er amps ; £71-75 carr. 40p itself as 3 wnit offering qualliy and rellabllity at low
PS45 fabitlzed module for two SA35's £3-50 carr. free cost.
; MT45 Transtormer for above, heavy duty  £2-85 carr. 20p - —
i Jeg?ﬁéer:}g;e':'m'gﬁéwd gupen, £3-50 carr.vgl;g LOUDSPEAKERS 8British made bargains!! £00 Watt 3 eolour Light
J PS10 Stabilized supply module for one or two SAS0's or | 127 25 watt 8/15 ohms £5-95 carr. 30p. 15° 50 watt 8/15 ohm £14-50 carr. 50p. | Boxes Smart  Rerxine
: ATO0's £4-90 carr. freo | 12° 40 watt 15,000 gauss mapnet system 8/15 chm £11-50 carr. 40p. finlsh £15 carr free.
1 MT70 Transformer for PS70 £4:90 carr. 40p A.K.G. MICROPHONES

' 3 »
ALL MODULES ARE BUILT ON GLASS | DULDHLIDEAL DISCO MIKEONLY £9:(5(rip £10:00), ___ ;
FIBRE P.C. BOARD AND SUPPLIED Prices quoted do NOT inciude V.A.T. [0% must be added on .to total
i FULLY TESTED valte inc. carriage of order for V.A.T. S.AE for special price }ist,
1 Orders and personal shoppers to:

Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL

Translstors Now Avallable.
To meet demand, we have
included a more powerful
medule In our well-
established and proven
range. Those power
amplifiers are carefully
assembied, lestad and
guaranteed. They offer
superb value for roliability
and versatility.

A NEW ADDITION IS THE

SA50 at £565

Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advantages
of Saxon Amplifier design and quality. A
guaranteed Saxon product.

makes en ideal unit in 5
disco assembiles. A
real glutton for work,
Reliable, tough and compact. 11 transistors, 6 diedes. Carr. pald.

BRIEF SPEC. FOR ALL THREE MODULES

All_ modules incorparate OPEN AND SHORT CIRCUIT PRO-
TECTION, ptus proof over-dissipation and faulty ind
loads in the SA.100.
Freq. rosponse 15-40,000 Hz £ 1dB
Distortlon 0-2%, at 1 kHz
Loads 4 to 16 ohms
Qulescent current 15 mA
olas Better than —75dB

Clreuits, connecting Instruction and application data are supplied
tree with all modules.

POWER SUPPLIES
FOR THE SA 35,SA 50 & SA100 MODULES

USE o
4 high Z,4 1ow Z inputs, 4 sets of conlrals. Case 14" 87 - 2§ Carr. oo £1860 var

New Versions using 3A

'Plastic Power’ Driver @M.EHL Cosets” - 5" . 247 12inputs (6 high Z. 6low 2). Care. pd.  B27.50 varT,

SAXON PA/MIXER C

Using grouped pairs of inputs and g
outputs (high low Z inputs) with B
bass, treble and volume on each
pair, plus master control. These low- §
noise units will feed all makes of |
amplifiers. Ideal for clubs, discos,
etc. Standard jack sockets. Compact
design, strong metal cases. Guaran- SECICR-ECNCY 6000050
teed 3 years. P et : F

oM.2H 3

Channel sectfen module. Galn—16 x (24dB) Tone controls—18dB swina. Carr. pd. £3-50 + V.A_T,

35 watts RMS. Uses 7
sA35 transistors and 7 diodes £4‘ Jd
Carr. paid.

SAXON CONTROL UNITS :
M h

F:r": (vlcsllsb:r:;‘l?y Opera- £BI50 ‘

tion. Spee. as for stereo.
but less mic. Input.

Stereg, Carr. 30p.

th
i
o
[--3:
(—]

Two decks, and full headphone monltoring. The unitls mans aperated and measures 17523 14 deep
and is finished with a smart white on black facia. The centrols are: Left/Right deck fader, valume, bass,
teeble, Headphone Seiector and volume, Microohena volume, bass, treble, malng onfoff.

VIR 223531?3‘1503@“0-70 |
4 volts
Size 44 %47 7 17 (SAT00) CSE 100. £34-90 carr. free
4° x3° x 17 (SA35/SA50) Thls versatife unit is naw available In a black vynide

CQMPAR_ABLE TO UNITS AT OVER TWICE THE PRICE. (N.B.—S5téfeo only has mic Input.)
" 120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module will run from all our miae rs.
etc., and most other makes. Delivers 120 watts (ato an elght ohm load
and employs 4 T03 can (115 watt) outout transistors. These are the
madules where extra power ts demanded.

Power outout 120 watts intc 8 chms Medule & z

Freq. response 20-20,000 HZ + 2¢B power

!nput sengitivity 200 mV Into 10K supply

Censtruction Fibreglass board {Carr. 40p)

With suppiy e Y 160 watt verslon

with pawer »
Low distortien parailel push-pull supply

I
Qulput stage. (Carr. 50p)

SOUND AND LIGHT UNITS

Gur popular 3 channel model handles up to 3KW (3000 watls) of
lighting and Incerporates varsatile sound control armangement to
onable professional standards to be achieved. Both unlis are
excellent examples of Sazon quality end value.

SINGLE CHANNEL UNIT

Operates from 5 to t00 watt amplifiers. Supplied
tor bass note operation, is easlly adapted for
treble or mld-range at-a cost of about 5p.

£8'90

3 CHANNEL UNIT
Includes bass, middle and treble as well as master
cantrols. 2 amplifier sockets eliminate need for
split feads. Up to 3KW lighting load. Smartly
finished steel case. Carr. 30p. 1 9 »

Carr. pd.

COMPLETE AMPLIFIERS

tR3e and $0 represents aven better value than ever
dellvering speech and music powets of up to 100
watls RMS and continugus signal outputs of
70 watts. Twe individually controlled inputs with
wide range bass and treble controls,

SAXON 100 g48-50 carr. free

With an RMS output ol 120 watts speech and music,

= - 100 watts continuous power, rour Indlvidually

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

Telephone 01-684 6385

Hours 9.30 a.m.~5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

588

TERMS OF BUSINESS
Cash with arder (C.W.0.) For C.0.D. please 2dd 35p
extra, cash by regd. lecter, please
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B.H. COMPONENT FACTORS LIMITED

SPECIAL RESISTOR KITS (iW S‘k or W 5% CARBON FILM}

10EI2 Kit: 10 of each EI2 valus, 10 ochms—IM, a toral of 610, £3-10 nct QUAL' I
25E12 Kit: 25 of each EI2 value, [0 chms—IM, a tocal of | 515, £7-20 nat
POLYESTER CAPACITORS MULLARD CZBO 20V TO EARN MORE MONEY

uf: 0-01, 0-015, 0-022, 0-033, 0-047, 34p each; 0-068, 0-1, 015, Hp:a:h
H.HPOJJBp,D479p,OGB, 1D.|0|p|5np , 15p.

MULLARD POLYESTER CAPACITORS C296 ssmss m
|sov (uF) 0:01, 0015, 0-022, 1ip: 0- -047, 0-068, 3ip: 0-!, 0-15, 4p;
0-22, 33, ‘6p; 0-47, 74p: 0-88, 1|p|0 1240,
400V (urf) o 001, 0- 0015, 0-0022, 0-0033, 0047 24p; 0-0068, 0:01,0-015,
0-022,0-033, 33p:0:047,0:068,0-1,44p. 0-15, 61p.0-22, 81 p. 0-33,412p. 0-47, 14p, T e ————————
T MINTATURE HULLARD ELECTRONICS 015/016/017 SERIES

(uF[V): 1763, 1-5/63, 12163 163, 4/40, 4-7/63, Bl40, 10{16, 10/63, IS{le.
somsl 2;8 0 All Ab] 632270,'6333&?6 6213£430 Igz Gloo’zélch 001281:2 f}s'
1 i ove 6p. L} Ri L4 P, EXciting new career opportunities! They're just waiti Lag:t
%;0/6;2:&’10330“6 12p; 470/6+ 4, Op; 470/40, 20p; 1000/16, 20p; 150016, —In trrlxg cver~growm:?r?dusmes of elet,:'lrcxluc&. md:ggall'l%‘l,glmm%ii
Pi oSS L
R [y TIC ERPAETTORE Tubutarar srse 1| e el s e i Se i b
(uFrv): 2:2/25, 2:2/63, 47110, 4 7725, ¢ 7’53 e 2383, 55" Zj1e, your own home. by starting an ICS lcarn-as-you-tarn correspond-
ioro. 50,16, 160/10. 10725, soias. s oiBs 100/25, 0130, S ence course now. You get personal. individual attention from really
500710, 200,25, 100/50, 9p; |0001|o. soor)s. 150 llp. 2000/10, 1000/25, T B R e e dtunO e R Slieat 1 S S
500/50. 165p; 100050, 39p; 10007100, 66p; 2000/25, 27p; 2500112, VTp; PC; xpe: You Y,
2500:25, 33p; 2500/50, &1p; 3000/50, 72p; 5000/25, 66p; 5000/50, 94p, you the practice. Books and componcnis are provided. So is all the
HIVOLT: MWMM fesitance B hebackineiVoineccy
NIATURE _CERAM TE CAFACITORS We also have a complet¢ range of courses at the ready for lc
50V {pF} 21 27 33, 32, 47, 56, 68, 51 '00 '20 150, '50 220 270, 330, 390, keefy 10 score sbcess i othes fields. Whatever qunhﬂc:uonmpre
T e Tt ”§gv2"f“' 3'(3, 4me 8. (uP) 0-01. 0-015, 0-022, aftcr, we can help you get it, whether you're pushing ahead where
b____..ﬂ_— 30V, 44p; 0-1, fOOV. S50 you are or switching (o comething completely new.
CARBON FILM nESlsTons W 5%, 10 ohms—2-2M, § W 5% 10 chms— 5
IM. lp each or 100 for 62p: 00 for £4-50. Take your first step 20w towards a berter paid, more assured future.
METAL FILM RESISTO S W 5% 10 ohms—|CM, 1ip each or 100 Send for your FREE Carcers Guide today.
for £1-10. I1SE12 KIT (15 ei:h vaive 10 ohme—10M). £8.
Veroboard 0-1 0-15 IN4OO] &ip [@UANTITY DISCOUNT,
zix Sin 28p 28p [ IN4002 7;9 SPECIAL BULK BUY PRICES) I
2% x 33in 25p  19p 1N4003 P VAL BLE BY
31 x 5in 3zp 33p | iN<004 $4p QUOTATION Rt an RGE|
3} x Idin 8p 1Bp | INFi4 P lpno;scws AND  TRADE.;
T B ser. urse
n (Plain, P P
Hriioem = 135 | OCrs 175 %V 1A 2 34 1
5x3%in(plain) — 2l | OC83  20p 0% X 335 3A w';
Insercion ool ;’:ﬂ izl’ eceenzdiwireye Society of Engincers Graduateship (Electrical Engincering)
Track cutcer P P T bIGHEr e ;. G & G Tclccommunications Technicians Certificates
i (Tiged W L S::Irr;u“:r:er:u:": * C & G Electrjcal Installation Work
lzo':nsoplﬂm E‘i‘r&' 'JEIE- SI‘;; Connccting Wire, all colours, 2ip (C: z 8 ge:‘-!nﬁutes in Technical Communication Techniques
P Meon bulb 90V wire ended. 2p adio Amaiteurs
f"f;u R LIRS FISE: | Ppresec skeleton pots IK—1M . 6p MPT General Cettificatc in Radio Telcgraphy
sistor Equiv, Book, 40p. ALL FRICES INCLUDE V.A.T. Audio. Radio and TV Enginecring & Scrvicing
Carbon pocs 5K-2M log. & C.W.0. only. P. {Op on orders below £5. Elecironic E ing Ma :¢. Engincering sysiems
fin. singls 164p. single Discount; £!o—lo% £20—15% Instrumentation & Control sysiems
with switch 26p, dual 44p. Export Order enquirias welcome (VA‘T frea} Computer Engincering & Technology
Dept. E.E. 61, CHEDDINGTON ROAD, FITSTONE, Electrical Fnginecring. Installations, Contracting, Appliances
MNear LEIG HGDN B&lngZAlzG?é;i‘Ds 3;]!.!770;:0 Self-build radio courses
A C*’"“""“E’;,ﬁ?ﬂﬂ, L 7(':;;:“; plegse ¢ p:nn: first . or take one of these if your future lies in other flelds
GCE O and A Level Management. Marketing and
_‘]._ — 2 ey Basic foundation for success in
: a thousand and one careers— Instruction in the latest proved
PARKERS SHEET recogmsed by everybody. principles and tcchniques
. used in each highly specialised
METAL FOLD|NG All Boards— 64 subjects area.
; *Personncl
Building - *Administrative
MACHINES Tuition for recoguised technical ~ *Works
qualifications in all felds. *Transport
HEAVY V|CE Architecture Busincss
5 Buildcrs Quantitics Industrial
MODELS L - Carpentry, Joinery Sales
s d W Draughtsmanship Marketing
With Bevalled Former Bars e 4 L s Sl
No. 1. Capacity 18 gauge mild steel - 36:n. wide ~  £17 00 carr. 50p Heating, Ventilating *Public Relations
No. 2. Capacity 18 gauge mild steel ¥ 24in. wide .. £12-00 carr. 38p Fraer JS;"S
No. 3. Capacity 16 gauge mild steel x 18in. wide £12-00 carr. 38p 'l'hglorcliclglgand practical c'f,,'ﬂ,cﬁm
Also new bench models. Capacities 36in. x I8 gauge £35-00 24 in. x 16 tuition geared either 10 ] ing
gauge £32-00. Carrlue 75p. Add 10% VAT to total price of machine & professional and technical *Book-keeping
carriage. examinations Or to vocational *Work Study
End folding atrachments for radio chassis. Tray and Box making for 36in. {non-cxam) courses Storckeeping
model. 2T{p per fe. Other models 17§ p, The rwo smaller models will form Mechanical, Motor, Dies¢l. Small Business Owners
flanges. As supplied to Government Departments. Univensities, Hospitals. (\:éle‘?mal flne Service
One year's guarantee. Money refunded if not satisfied. Send for details. Recrrigngmion Fi’:’%?;ﬁn gd Tnsticate of
A. B. PARKER, Folding Machine Works, Draughtsmanship Police
Uppar George St., Hackmondwike, Yorks. Heckmondwike 1997 Garage Management *Entrance and Promotion

* Courses for appropriate professionzl exams available in addition
t0 ICS Diploma courses.

Dimmit
range of light dimmers

illustrated iz the populsr PMSDICOD madule.
A 1000W professionzl quality dimmer. lincar
operarion, interference suppression. &0mm slider
range: size 12 x 5 x 4 cm. ideal {or low cost stage
and disco lighting. Used by schools, cheatres.
studios, €tc., 8emp ete with scale plate, fixing screws
and full instructions. £5-50 inc. VAT, add 10p P. & P.
Also available in 2kW, with separate heatsink.

Tha D-mmltr:ng-|n:ludasnzndard wall mounting
medels for heme and office, etc. Professional modules for
use on lamps, heaters, motors etc. Rota Ind Slider ,
control versions, Ratings: 400V, |,000WY, 2,

NEW addition to Dimmit nngn—Mudel SLBOO sound to hght
converter. Modulates the light in time with sound, Built-in microphone,
Just place unit near any sound source—vradio, hi-f, tv, human voice, etc.
No connections to ipeaker requnrad simple wiring-——zimilar to dimmar.
Rafing 800 watt. Full instructions. £6:50 inc. YAT. add 10p P. & P. Send
108 for complete illustroted cataiogue and price list.

YOUNG ELECTRONICS .. ov.. ocpe.

54 Lawford Road, London NWS5 2LN. Tslephone 01-267 0201

POST TODAY FOR FREE DETAILS S Shmm ey wmes S Sms w wcg

your key to a
brighter better future

To: International Correspondence Schools. Dept. 232X P
Intertext House, Stewarts Road. London, SW8 4UJ.

r—————-
&
(o]
8
£
2
o.
3

— Accredited by the CACC. _J
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! .....

The Cambridge — new from Features of the Sinclair
Sinclair Camiflrldgeh -
The Cambridge is a *Uniguelyhandy package.
new electronic 43"x 2" x3%", weight 3} oz.
lculator f Sinclai ¥Standard keyboard. All you
Ea £ a'olr romt LA needforcomplex calculations.
urope’s larges

s Clear-last-entry feature.
calculator manufacturer. * Fully-floating decimal point.
It offers the power to

¥Algebraic logic.
handle the most complex *Four operators (+, — x, =),
calculations, ina

with constant on all four.
compact, reliable package. #Constant acts as last entry
No other calculator can in a calculation. |
approach the specification ¥Constantand algebraic
below at anything like the

logic combine to actas a
price —and bybuilding it limited memory, allowing
yvourself you can save a

complex calculations on a
further £5-501

calculator costing less
than £30,.

Truly pocket-sized *Calculates to 8

With all its calculating

capability, the Cambridge

significant digits, with
exponentrange from

| ! 10210107,
still measures just ¥*Clear, bright 8-digit
42" x2"x1L” Thatmeans display.

you can carry the Cambridge
wherever you go without
inconvenience — it fits in your
pocket with barely a bulge. It
runson ordinary U16-type
batteries which give weeks of
life before replacement. -

Easy to assemble

All parts are supplied —all you

need provide is a soldering iron

and a pair of cutters. Complete -
step-by-step instructions are
provided, and our service department
willback you throughout if you've any
queries or problems.

The cost? Just £27:45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready .
assembled, it costs £32-95—~s0 you're
saving £5-50 1 Of course we'll be happy to
Supply you with one ready-assembled if

you prefer —it's still far and away the best
caleulator value on the market.

¥ Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)
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A complete kit!

The kit comes to you packagedina
heavy-duty polystyrene container. It
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents:
1. Coil.
. Large-scale integrated circuit.
. Interface chip.

. Thick-film resistor pack.

. Case mouldings, with buttons;
window and light-up display in
position.

. Printed circuit board.

. Keyboard panel.

. Electronic components pack
{diodes, resistors, capacitors,
transistor).

. Battery clips and on/off
switch.

. Softwallet.

This valuable book —free!

If you just use your Sinclair Cambridge for
routine arithmetic —for shopping,
conversions, percentages, accounting,
tallying, and so on—then you'll get more
than your money’s worth.

Butif you want to get even more out of it.
you can go one step further and learn
how to uniock the full potential of this
piece of electronic technology.

How ? It's all explained in this unique
booklet, written by aleading calculator
design consultant. In its fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations fike :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency  Compound

conversion interest

and many others . . .

— p  — ||

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no : 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer

The reason’ssimple : only Sinclair—Europe’s largest electronic calculator
manufacturer— have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive —the smallest electronic
calculatorin the world. {n spite of being one of the more expensive of the small
calculators, it was a runaway best-seller: The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But that in itself wouldn’t be enough. Sinclair also have a very long experience of
praducing and marketing electronic kits. You may have used one; and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

it seemed only {ogicat to combine the knowledge of do-it-yourself kits with the
knowledge of small calculatortechnology.

And you benefit!

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we Il refund your money without question. All parts are tested and checked before
despatch — and we guarantee a correctly-assembled calculator forone year.
Simply fill in the preferential order form below and slip it in the post today.

Pricein kitform: £24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)

EE |1.73
To : Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name
a Sinciair Cambridge calculator kit at

£24-95 = £2:50 VAT (Total : £27-45)

[1a Sinclair Cambridge calculator ready

i
i
|
]
I built at £29-95 - £3-00 VAT
I
I
i
I

Address
(Total : £32-95)

*| enclose cheque for £ . made I
out to Sinclair Radionics [td, and
crossed. |
*Please debit my*BarcIaycard/Access I
account. Account number

PLEASE PRINT I

*Delete as requnred
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WIRE-LESS

In the good old days when radic was known
as wireless, it was commonplace to hear the
question posed: why do they call it “wireless”
when, as everyone knows, the set simply teems
inside with wires? The knowledgeable would
immediately explain that “wireless” was a con-
traction of wireless telephony (or telegraphy),
and the significant thing was the absence of

. any interconnecting wires between the broad-

casting station and the receiving set.

Wireless nowadays has a rather ancient ring
about it and is seldom used in reference to radio.
Yet strangely enough, there is every good reason
for taking this word out of storage, dusting it
down a bit and reintroducing it into the modern
world of electronics. For it aptly describes some
of the techniques now used in assembly work.

Yes, indeed, a perfectly accurate description
of today’s most popular methods for building
electronic circuits would be “wireless construc-
tion.” Wire has not, of course, been banished
altogether as yet and interconnecting wires do
still exist, often in great profusion. But most
components in modern equipment are assembled
on laminate plastics boards which embody either
copper strips or patterns that serve the function
of circuit wiring.

These wire-less constructional methods are
described in this month’s special supplement, as
are certain other building techniques that do
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EDITOR F. E. Bennett [ ]
ART EDITOR {. D. Pountney e

day
ronics

ASSISTANT EDITOR M. Kenward ®
P, A. Loates ®

depend upon the use of conventional wiring
throughout. All these methods are suitable for
home construction purposes, and beginners are

.-recommended to try their hand at all in turn as

the opportunity arises.

TUNE IN

Talking of radio, there can be few who have
not at some time or another felt the urge to
explore the short wave bands and to seek out
broadcast and amateur stations operating in the
four corners of the earth. This ethereal globe
trotting becomes an even greater thrill when
the vehicle used is a radio receiver built by one’s
own hands.

This need be no great or difficult task, even
for the relatively inexperienced, as the con-
structional article in this issue will make quite
clear.

ON THE SCENT

From a traditional field to one of the very
latest developments in electronics. The Gas
Alarm design is based upon a solid state sensor
which represents an important breakthrough in
technology.

Just another example of how EvERypay ELEC-
TRONICS keeps the home constructor right up
to date.

Pt 22

B. W. Terrell B.5c.
K. Al Woodruft
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For reception of ‘‘amateur’ short wave transmissions as well
as the normal medium wave

HEN correctly used; a trf (tuned radio
W frequency) receiver is highly sensitive
and is capable of long-distance reception. Its
great advantage lies in its relative simplicity of
construction, since there are mo tuned circuits
which have to be aligned, as with a “superhet”
receiver. All tuning takes place at the radio
frequency at which reception is wanted—it is
in fact this which distinguishes any t.r.f. receiver
from a superhet, as the latter has oscillator and
intermediate frequency circuits which must be
tuned to different frequencies.

Thus in its simplest form the tr.f. receiver

- needs one tuning coil only for each waveband.

This circuit employs Denco miniature plug-in
coils, which fit a B9A holder.

The receiver to be described is primarily
intended for short wave reception, but operates
well over medium waves also. Any one of four
coils may be inserted, giving the wave bands
shown in Table 1.

The four coils will thus give continuous cover-
age from 550kHz to 38MHz.

CIRCUIT

The complete circuit diagram is shown in Fig.
1, and a few notes on this will help make clear
the function of the various items, ]

Coil L1 is one of the four tuning coils, placed
in the holder mentioned. Capacitor C3 is the

Table 1: Wavebands obtainable

Coil Waveband Frer.iuency
2 Medium wave 550-1500kHz
3 Amateur and shipping 1-5-5-5kHz
4 Generally used short wave 5-0-20MH 2z
5

High frequency short wave

10-38MHz

534

tuning capacitor, operated by a dual-speed ball
drive, and frequencies can be marked directly
on the scales. Components €2 and VR2 control
regeneration in the f.e.t. detector TR1.

In use, VR2 is set to give a suitable drain
potential, and regeneration is controlled mainly
by C2. When regeneration is adjusted so that
TR1 is nearly oscillating, the detector is highly
sensitive to weak signals (more about this later).

Loading effects of the aerial influence re-
generation and selectivity, especially on the
higher freguencies, so.it is worth while having
optional aerial sockets—SK1 gives a direct con-
nection to the aerial coupling winding of L1,
while plugging’the aerial into socket SK2 intro-
duces the pre-set capacitor C1.

Audio signals are developed across the poten-
tiometer VR1, which acts as volume control.
The required audio level is taken off by VR1
slider, and reaches the pre-amplifier TR2. This
stage is directly coupled to the integrated cir-
cuit audio - amplifier which can provide 250mW
power output. This arrangement has enough
gain and output for loudspeaker reception of
many stations. For weak short wave (s.w.)
signals, or personal listening, headphones may
be plugged into SK3. Resistors R7, R8 and R9

=53 of components
* ‘&a; includﬁlZV-AI

2 ;9\ :

>,
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Fig. 1 Complete circuit diagram of the Four Band T.R.F. Receiver.

are feedback components which stabilise the
whole audio section, including TR2.

Construction is in three main sections—the
r.f (radio frequency) circuit board containing
the detector stage, the a.f (audic frequency)
board which consists of the audio amplifier, and
the chassis and panel for the controls.

R. F. CIRCUIT

The board on which the r £f. section is mounted
measures 75mm by 50mm, and is 0-15 inch
plain matrix Veroboard. The components should
be mounted exactly as in Fig. 2. First drill the
hotes for the 6BA bolts. Place the board in the
chassis in the position shown in Fig. 4 and drilt
matching holes in the chassis. Fit two 12mm
long bolts, with soldering tags locked on the
underside of the board by means of nuts. Put
an extra nut on each bolt. When the board is
wired these bolts pass through the matching
boles in the chassis, and further nuts on top of
the chassis secure the board, and provide the
clectrical chassis return.

Mouth the r.f. choke (L2), R1, C4, R2, C5 and
Cé as in Fig. 2. Turn the board over, and

Fig. 2 (right). Layout and wiring of components
mounted on the r.f. circuit board.
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connect as shown for the underside wiring. A
20 sw.g. tinned copper or similar wire is
soldered between the tags for the metal chassis
return points. In other places, the wire ends of
the components are bent over and soldered as
shown, and excess wire is then snipped off. \

Later, connections will pass from the board
to tags 3 and 5 of the coil holder, and to VR1 as
indicated. This can be arranged by fitting three
Veropins, or by leaving short projecting wires
to which longer leads can be soldered.

Ty

-
Components....

Resistors R5 33k
R1 1-5M(2 R6 56k
R2 2-7kQ R7 10kQ
R3 2-2k0 R8 150
R4 4-7kQ2 R9 1k
All £5% LW carbon

Capacitors
C1 30pF beehive trimmer
C2 50pF variable, Jackson C804
C3 365pF variable, Jackson 00, single gang
C4 100pF
C5 0-02xF
C6 2000pF
C7 4puF elect. 9V
C8 0-5uF
C9 100uF elect. 10V
C10 1004:F elect. 10V
C11 2000pF
C12 1004F elect. 10V
C13 2204F elect. 10V

SEE
SHOP

TALK
Potentiometers

VR1 4-7k log, with switch
VR2 25ks! lin

Semiconductors
TR1 MPF 102 5 channel f.e.t:
TR2 OC71 germanium p.n.p.
IC1  MFC 4000B audio amplifier

Inductors
L1 Denco “Green’ miniature plug-in coils:
Range 2 550-1500kHz
Range 3 1-5-5-5MHz
Range 4 5-0-20MHz
Range 5 10-38MHz
L2 Denco RFCS5 radio frequency choke

Miscellaneous

SK1, 2, 4 insulated single sockets (3 off)

PL1 plug to suit SK1 and SK2

B1 9V PP9 battery and connecting clips

SK3 Jack socket :

Veroboard 78 x 51mm, 0-15 inch matrix plain
type (2 off), insulated mounting tag, Jackson
type 6/36 No. 4103/A drive and dial, H. L. Smith
type W case (203 x 152 x 152mm) and type K
chassis (178 x 146 x 146mm). Universal chassis
flanged runner 76mm x 51mm, control knobs

(3 off), earth tags, wire, 4BA fixings, etc. J

556

The field .etfect transistor TR1 has drain,
source and gate leads. If the transistor is placed
as shown for the top of the board in Fig. 2,
the wires can be brought out at the positions
d, s and g, as marked for the underside of the
board. As these wires are short, provide connec-
tions from R1, C5 and L2 for them, as in Fig. 2.

In the actual receiver, a “three lead” tran-
sistor holder was used but this was mainly so
that alternative transistors could be tried easily.
If a holder is fitted, connect its tags correctly.
and afterwards insert the correct wires of TR1
into the sockets. If a holder is not used, solder
these points directly to the leads using a heat
shunt, but do not keep the iron in contact with
the joint for more than a second or two, to avoid
overheating.

AUDIO BOARD

The board housing the “audio” components
is shown in Fig. 3. Wiring of this board is along
similar lines to that already described. The
electrolytic capacitors C9, C10, C12 and Cl13
have positive and negative ends, and must be
fitted in the polarity shown.

Underneath, keep all connections close against
the board, and put insulated sleeving on any
leads which run near or cross other leads.

Fig. 3 Audio board tayout and wiring.

SK3

=—® 0O O O 0 0 OO0 O0 O
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When fitting TR2, place emitter, base and
collector leads in the positions e, b and c. The
collector is marked by a spot on the case. The
aundio integrated circuit IC1 has two long and two
short tags, and fits as in Fig. 3. These joints
should be soldered without prolonged heating
and preferably a heat shunt should be clipped
on the leads while soldering.

Fit Veropins or projecting wires for the
connections to VR1, VR2, Bl positive, and SK3,
as before.

CHASSIS PREPARATION

Drill or punch holes for VR1, VR2 and C2 in
the chassis, as in Fig. 4. Place the front panel
and chassis together, marking through these
holes so that the front panel can be drilled to
match. Note that with the cabinet listed the
panel! must project 13mm lower than the bottom
edge of the chassis. Also drill holes for the

-output jack (SK3), etc.

The coil holder is bolted as in Fig. 5, with its
sockets located as in Fig. 4.

Capacitor C3 is mounted on a bracket, so
that the ball-drive can be accommodated behind
the panel. (This bracket can be cut from a
75mm X 50mm flanged “universal chassis” mem-
ber.) The capacitor spindle passes through a
clearance hole, and the capacitor is secured
with three 4BA bolts. These bolts must be short,
or washers must be put under_their heads, so
that they do not project more than the thickness
of the capacitor frame. If they are longer than
this, they may shortcircuit or damage the
capacitor.

The panel is fixed by VRI, VR2 and C2.
Capacitor C3 is then temporarily moved forwards
and the drilling position for its spindle marked
on the panel. Drill through from behind, then
use a punch or hole-cutter to obtain a 19mm
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diameter hole. The slow-motion drive is fitted
with the countersunk bolts provided with it
A template is also provided, and this is located on
the panel, and the four corner holes for the
dial are marked and drilled.

Check that the capacitor and drive line up
correctly before tightening the bolts. Adjust-
ment should not be necessary, but if it is, the
heles in the capacitor mounting bracket ¢an be
enlarged or elongated with a small file, to permit
horizontal and vertical adjustment of the capa-
citor, to match the drive.

-~ The drive antomatically provides two ratios.

Some users may prefer the higher ratio to
operate continuously. If so, place the control
knob spindle in a vice, and cut off the small
projecting stop which will be seen.

BOARD MOUNTING

If leads are kept near the boards, there
should be no chance of shorts to the metal
chassis, as the boards stand a little clear of this.
If sach shorts appear possible, due to large
joints, the mounting bolts can be made longer,
to give more clearance, or pieces of card can be
cut to fit between the boards and chassis.

One top nut of the r.f. board also secures an
insulated tag, Fig. 5. The centre pin of Cl is
soldered to this, and insulated wires pass down
to sockets SK1 and SK2. Socket SK4 (earth) is
connected to the metal chassis, but Cl1 must of
course be completely insulated from the metal.

OTHER WIRING

Complete the wiring as in Fig. 4. Leads from
the rf. board go to tags 3 and 5 of the coil
holder, tags 2 and 9 are earthed to the chassis,
tag 4 goes to the fixed plates of C2, and tag 8
to SK1. An insulated lead from tag 5 passes
through the chassis to C3, Fig. 5.

Earth C7 negative at a bolt as shown in
Fig. 4. Connect VR1 and VR2 as shown. Run a
thin black flexile lead from S1 through the
chassis, and solder on a negative battery clip.
A red lead runs from Bl positive on the af.
board, to a positive clip.

If the output jack is insulated, it dees not
matter which tags are used for the two leads.
But if it provides a metal contact between
chassis and plug sleeve, this lead must be that
running to the earth line on the circuit board,
Fig. 3, or the output will be sherted.

CABINET

The metal case measures 203 X152 X152mm
(8X6X6 inches) and for easy coil changing it
is necessary to arrange for an opening top.
This can be done by marking a section
152X 102mm in the case top, which is then cut
out. A saw can be started by drilling a row of
small holes (not larger than 2mm) close togther.
A file is used to smooth the cut edges afterwards.
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Fig. 5. Showing the positioning
of the components and mount-
ing for C3 on top of the chassis.
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The cut-out piece is hinged by a 152mm
cabinet hinge at the back, or by cutting 152mm
from a long plastic or metal hinge of this type
available at carpentry equipment shops. A strip
of aluminium about 180mm long and 25mm wide
is bolted inside the top, at the front, for the lid
to rest on when shut. A small terminal head
was fitted to the lid here to enable it to be
raised.

An alternative, with the case listed, is to drill
out the six aluminium rivets which hold the
top. This part can then be hinged on two 6BA
bolts, passed through the rivet holes each side
near the back. Another possibility would be to
cut about 150X 100mm from the cabinet back,
so that the coils can be inserted from here.

A 25mm diameter hole was punched opposite
the output jack. Two similar holes were punched
near the earth and aerial socket position, and
the metal between them cut away, so that aerial
and earth plugs ¢can be inserted.

A PP9 9 volt battery stands on the chassis to
the right of C3.

MH?Z KH2Z

KHZ

LOUDSPEAKER|/PHONES

A 16 ohm speaker is most suitable, but a
25 ohm unit can be employed with almost
similar results. For best volume, a 90mm
(3!2 inch) or larger diameter speaker is recom-
mended. It should be fitted in a cabinet or
attached to a baffie.

When using headphones, maximum output is
uot required, and it is in order to have a headset
of over 16 ohms impedance. Phones of 50 ohms
or 100 ohms will work well, and phones of up
to 500 ohms are satisfactory, though with these,

and higher impedances up to 2,000 chms, there

is naturally a loss of volume.

TUNING DIAL

The drive has a scale marked 0-100, and three
blank scales. These can be marked for ranges
1, 2 and 3, as shown. If range 4 (medium waves)

Everyday Electronics, November 1973

Fig. 6 Markings for the various
ranges on the tuning dial this
is shown full size and may be
transferred directly fo the scale.

is atso wanted, this is best marked on the inside
of the 0-100 scale (Fig. 6).

Place the cursor line at 100 with C3 fully
closed, and lock it here. The actual band
coverage obtained with any coil depends on the
position of the coil core. If agreement with the
scales shown is to be obtained, it is necessary to
adjust each core at some known frequency,
preferably fairly near the low frequency end of
the band.

As examples, adjust range 3 core for reception
of a broadcast near 1:5MHz (1500kHz) while the
cursor is set for this reading, and Range 2 core
for reception of 7TMHz amateurs while the cursor
is at 7-0 t0 7+ 1MHz.

The scales are given for guidance, and there

_is no need that these exact ranges are obtained.

No loss of efficiency arises from having the cores
in different positions, and stations can be logged
against the 0-100 scale, if required. Subsequently,
each core is locked with a 6BA nut, to maintain
readings.

AERIAL AND EARTH

Many signals can be expected even with a
short indoor aerial, but an outdoor aerial will
give better volume and longer range. Even with
a highly expensive commercial receiver, long
distance short wave reception requires the use of
a good aerial, and a short wave listener will give
some attention to this item.

Some 8 to 18 metres or so of wire, supported
by insulators, and as high and clear of walls
and earthed objects as possible, can be expected
to give good results. For particular purposes,
such as long distance reception of weak 1-8MHz
amateurs, a greater length would be put up,
if circumstances allowed.

Again, many signals can be received at
adequate speaker volume with no earth. But an
earth connection, to a metal spike or other

* earthed object, can give a considerable increase

in signal strength, and this may be very notice-

_able with frequencies from about 1-5 to 4MHz.
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USING THE RECEIVER

For maximum sensitivity and selectivity (the
ability to receive very weak signals, and choose
one transmission from others on nearby fre-
quencies) -regeneration must be correctly
adjusted. Results then compare with those
obtained with a superhet.

With VRI1 set at about half way (or as volume
requires) close C2 slightly and slowly rotate
VR2 until whistles are heard when tuning
through signals, C2 should then be backed off

very slightly so that oscillation almest rises. -

To receive the usual am. broadcasts on
medium or short waves, TR1 is kept just below
the oscillation point, in this way. For the recep-
tion of c.w. morse, it is necessary to advance
regeneration a little, so that an audible hetero-
dyne note is produced, the pitch being adjusted
by tuning.

The circuit will also receive single sideband,
suppressed carrier (s.s.b.) signals, as largely
used by amateurs. To do this, it is necessary to
advance regeneration until oscillation provides
the local carrier (removed at transmission) and
to carefully adjust tuning until the speech is
resolved. As strong c.w. or s.s.b. will tend to
block the receiver, it may be necessary to
transfer the aerial to SK2, or to open C1 if SK2
is In use, to weaken signals.

If VR2 is in the wrong position, the control
of regeneration by C2 will be erratic and abrupt,
and a smooth buildup of sensitivity will be
impossible. So experiment with the setting of
VRZ, if necessary.

Abrupt loss of regeneration on some frequen-
cies may be caused by resonant or loading effects
from the aerial, and are avoided by plugging
mto SK2. Generally, SK1 is suitable for a short
aerial, and SK2 for a long aerial.

Regeneration depends somewhat on the
positions of the coil cores, as will be found if
these are moved away from normal settings.

From these details it should not be éxpected
that using the receiver will be exceptionally
tricky. However, the results which are obtained
with any trf circuit depend so greatly on
regeneration that it must be understood that
the adjustment of C2 and VR2 is very important.
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Readers' Bright Ideas; any
Idea that Is published will be
awarded payment a¢cording

. to its merit. The ideas have
not been proved by us,

| wouid like*to submit, ior possible publication in your

Bright ideas column a ¢heap way of mounting Ld.r.s, such
as the ORP12, when used remote from a unit. First,
obtain a DIN in-line plug (or socket) and remove the metal
plug section. Leads are then soldered to the l.d.r. which is
pushed into the DIN plastic case uniil it is fiush with the
outside of the case. To avoid a possible short circuit
within the case it is a good idea to cover the bare con-
nections with suitable sleeving.

J. R. Seymour,

London.

I have found a goad method of fitting smalt to medium
size speakers on projects without glueing, so that they
may be removed later if necessary. Blu-Tack, a putty-like
adhesive sold in small slabs by Bostik is used. A smal!
piece is worked into athin "cord'’ by rolling and stretching,
this is lightly placed around the edge (not on the cone) of
the speaker, on the front where the glue would normally
go. The speaker is placed on the desired spot and pressed
down hard around the edges. This method provides quite
a firm fix, especially if the speaker is fitted to Perspex or
a smooth surface.

Blu-Tack can also be used to fix Veroboard into cases,
provided the surface it is fixed onto is plastic, as metal is
likely to short-circuit the connections underneath the
board. This is easier than using screws as no ‘fixing holes
are dritled in the board.

M. Batter,
Shoreham-by-Sea.

If, like mine, other readers’ hands shake when trying to
paint straight, clean printed circuit outlines with enamel
and a moulting brush or even the special, expensive pens,
they might like to try covering the p.c. board, after polishing,
with white p.v.c. tape, ensuring no trapped air, and trans-
ferring the pattern to tape through carbon paper as usual.

Then, with a sharp pointed craft knife, cut around the
outline using a straight edge if needed. With point of
knife, remove the tape from copper areas to be dissolved
and agitate the board in ferric chloride. Rinse and peel
off the remaining tape. The white adhesive tape takes and
displays the transferred outline more clearly than copper
and excludes the etchant perfectly. Also, there is no
waiting for paint to dry or risk of blots, smudges, missed
areas, loose bristles, etc.

M. E. Mullis,
Dunmow.
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Il The first prize—a complete Viscount Audio

ASYLTS

In our June issue, we offered a whole host of prizes
for a competition based on soldering; readers were
invited to place eight factors into the order of import-
ance they contributed to the perfect soldered joint.
Having considered all the entries, the judges decided
that the best received were a small number which
gave the following order: 1st-A; 2nd-C; 3rd-E:
4th-J; 5th-K; 6th-L; 7th-D; 8th-B.

In accordance with the rules, these tying competi-
tors took part in a postal eliminating contest, from
which Mr. David Riley of Orpington, Kent emerged
as the first prize-winner. His award is that super
Viscount Audio System, donated by Radio and TV
components (Acton) Ltd.

These are the names of the 100 runners-up, who
have won items of soldering equipment donated by
Adcola Products Ltd, Artex (Electronics) Ltd and
Multicore Solders Ltd.

1C0 Runner-Up Prize Winners

- Everyday Electronics Soldering Competition
L. Addison, London N.22; Peter Alexander, Swansea: A. C.
Archard, Chippenham: R. Arendse, Harrow; M. J. Avery, Hors-
forth; Paui Beeson, Radlelt; J. W. Berry, Bury St. Edmunds; M. J.
Berry, Newmarket; T. Blackwell, Kenilworth; Richard Bowen,
Shipley; R. C. Brackin, West Wickham; P. L. Bryan, Coventry:
C. H. Burford, Eastbourne; John Carrington, Kirkby: C. M. Christi-
san, Whauphill; Martin Cook, Dorchester; Martin Cooper, Teesside,
Dave Copestake, Walsall; Gordon Coppock, Cranleigh; G. Crook,
Bristol; W. J. Cuthbert, Hastings; R. B. Dale, Thirsk; R. S. Dewar,
Keighley; Paul Dootson, Bolton; M. Dorsett, Bangor; Jeffrey
Dunstone. Weston-Super-Mare; J. S. Ewins, London W.3; T. J.
Felmingham, Wantage; R. Fletcher, London N.3; D. S. Franklin.
High Wycombe; B. Fraser, Barrow-in-Furness; A. W. French,
Brigg; W. R. Fulton, Middlesbrough; Jim Fulton, Dromore; K.
Garten, London N.21; M. Georgiou, London N.22; M. Greest,
Thornton Heath; David Hamiflon, Slough; F. Higginson, Belfast;
W. Hitchon, Blackpool; Anthony Hodkin, Sheffield; D. G. Hughes,
Clayton-le-Moors; A. Humpston, Derby; Kevin King, Tadcaster;
Peter Lamswood, Luton; G, Luckhurst, Erith; G. N. McCorkell,
Londonderry; Gordon McKay, Eccles; William Mclachlan, Greenock
Kevin Maddy, Halifax; I. Marsh, Maidstone; K. Martin, Luton:
L. B. Mayger, Maidstone; H. Miles, Houghton-te-Spring; E. Milton,
Aberdeenshire; W. Moran, Londonderry; L. R. Parker, Upton-by-
Chester; C. Payne, Peterborough; N. H. Peebles, Haydock: Vercel
Pinnock, Huddersfield; K. G. Prince, Bolton; Kevin Richards,
Rainham; D. H. Robinson, Fiskerton; William Roots, Gillingham:
B, P. Rumble, Bristol; Andrew Sasse, Leigh; C. Self, North Wal-
sham; David Silvester, Dariford; Derek Smart, Motherwell; E.
Smith, Poole; John Smith, Sheffield, P, A. Stonebanks, Newcastle
upon Tyne; J. R, Stone, Buxton; A, Strickland, Ruislip; J. Sund-
berg, London E.6; P. R, Taylor, Benfleet; Kevin Terry, Scarborough;
lan Thomas, Theydon Bois; P. Thompson, Haywards Heath;
D. A. Thorniey, Dukinfield; Philip Thursfleld, Newport; lan Tindale,
St Albans; R, P. Tingle, Kettering; M. Turner, Lakeiheath: John
Tyler, Malvern; A. Vivian, Bournemouth; C, Wade, Leeds: G.
Walker, Glasgow; K. Walker, Runcorn; Glyn Wall, Lydney; Geoffrey
E. Walsh, Reading; Robert Wardle, Coalville; Cliff Watson, London
S.W.1; Keith White, Birmingham; lan Wilkie, Edinburgh: D.
Wilkinson, Redditch; Jonathan Williams, Ruislip; N. E. Williams,
Llandudno Junction C. Wilils, Benfleet; R. Brendon-Wynne,
Birmingham.

601



By FIEERs s 5=

——

+ DR

TERCH-IN-

FOR BEGINNERS IN ELECTRONICS ...

THEORY AND EXPERIMENTS

LAST month, in the first lesson of this series,
some basic ideas about current flow and
series circuits were covered. Current is known te
be simply a movement of electrons and each
electron conveys a fixed amount of charge
wherever it goes. This charge “on the move” is
a very important concept which we shall refer
to later on in the series but at this point it is
necessary to mention a slight anomaly relating
to current.

CONVENTIONAL CURRENT

Early scientists assumed that electrical cur-
rent flow was from the positive (+) terminal
of the battery, through the circuit components
and then back to the negative ( —) terminal of
the same battery. This concept remains with us
today. It is used in the majority of modern text-
books relating to the theory of circuits and has
come to be known as conventional current.

The actual physical process is however a
movement of electrons through the circuit in
the opposite direction to the conventional cur-
rent flow as shown in Fig. 2.1. The fact that
the wrong direction was assumed by these early
scientists need not cause any trouble. The elec-
tronic charge is negative and the movement of
this charge, in one direction, is equivalent to
the movement of a similar amount of positive
charge in the opposite direction.

Hence our so called conventional current is
simply a representation of the circuit behavicur
using positive charge, and since like charges
repel, this positive charge tends tc move away
from the positive battery terminal and proceed
towards the negative terminal just like the
assumed conventional current flow. When it is
necessary to distingnish between conventional
and electron flow the text will be specific, other-
wise conventional flow should be assumed.

» North Staffordshire Polytechnic (Any communications
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VOLTAGE DIFFERENCE

It is usnally convenient to refer to the voltage
difference between two points in a circuit, as
this can be readily measured, rather than refer
to the abseclute voltage at a particular point.
Such voltage differences can be positive, nega-
tive or zero and their measurement is similar to
that normally used for specifying the heights of
particular points on the surface of the earth.
Sea level is usually taken as the arbitrary
reference and is given a height of zero. Conse-
quently the mountainyin Figure 2.2 has a height
of +3,000 feet whereas the sea bed has a height
of —1,000 feet. The negative sign simply means
that the sea bed is below the reference point.

Using the same ideas, in Fig. 2.1 the voltage
of any point can be measured with respect to

Fig. 2.1. Conventional current and electron flow.
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Fig. 2.2. Height with respect to the sea level
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any other chesen reference point. If we choose
point D as the reference and measure the
voltage at points 4, B and C the results will all
be positive values.

REFERENCE

It is sometimes necessary lo indicate the
reference point in symbolic form and this can
be done by writing, say. V.in which means the
voltage at point A with respect to D. Similarly
Ve is the voltage of point B with respect to C.
The use of subscripts is very commen in elec-
tronics, particularly when dealing with the
voltages and currents in semiconducting devices
such as transistors. Recalling what has been
said above the reader should note that V.u=
—Vux and Vie=Vaua+Vu., etc. An example
using Fig. 2.1 should make this all quite clear.

The total series resistance is Rr=2kQ+ 2k}
+ 5k =9k,

4-3 volts
h : — -5 mA.
Hence the current / 370 0:5m ( ot
miHiamps)

Thus V.=2X0-5=1 volt (velts=kilohmsX
milliamps)
Viee=2X0-5=1 volt
Ven=56X0-5=2-5 volts
Vpe=—(7X0-5)= —3-5 volis
and Vart Ve + V= v.\n =
battery voltage=4-5V.
Notice that for resistoers, the terminal at which
a positive value of conventional current enters
always has a positive voltage with respect to
the other terminal, whereas for the battery the
reverse is true. In the case of the battery conven-
tional current leaves the battery at the positive
terminal and returns via the negative terminal.

PARALLEL RESISTORS

Sometimes it is necessary to use resistors in
parallel as shown in Fig. 2.3. The parallel con-
nection differs from the series arrangement in
that each component may now carry a different
current. Since the current flowing into point A,
must at all times be equal to the current flowing
away, we can write loa =1+ I..

Since the voltage across each resistor is the
same, namely V.,=9 volts, the total current is
given by

9 9
,rua = S = & E =4 ;
w =0 30 mA=(1-5+3-0) mA=4-5mA
As far as the battery is concerned the paralle)
combination of these two resistors behaves as
though it was a single resistor of effective value

given by
9:0(V)  9:0(V)

- =2k().
l{..l:ﬂ 4-5 (mA)

Riotreetive =
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In general the effective value of two parallel
resistors R1, R2 is given by

R1 .. R2

RT + R2

If more than two resistors are connected in

parallel the effective value can be calculated
from the formula

Rnl[m-n\.- =

R_-n,-‘.u = E l

i

i 0
Ri R2Z R3

MIXED SERIES/PARALLEL

To cover all possibilities it is necessary to
study the circuit shown in Fig. 2.4 in which three
resistors are arranged in a mixed series-parallel
arrangement. Resistors R2 and R3 are in parallei
with each other whilst the combination is in
series with R] and the battery. If we replace R2
and R3 by their effective parallel resistance value
the circuit becomes a simple ‘“‘two-Tesistor’”
series circuit as indicated in Fig. 2.4, If the cur-
rents in the three original resistors are called
I, I. and [: it is possible to write the following
equations using the ideas already covered:—

hom=1L=1:+1;

V.e=1 Rl

Vie=1. R2=1. R3=1 Rt
Vst Vie=4:5 volts.

It is not necessary to learn these particular
equations by heart. What is important however
is to follow the basic principles used in their
derivation so that each circuit encountered can
be studied and calculations made where this
IS necessary.

Series or parallel arrangements of resistors
can be used to give a particular resistance value
that is not otherwise to hand. or to give a higher
effective power rating. This is covered later.

Fig. 2.3. Resistors wired in paraliel.
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Fig. 2.4. A series parallel combination of resistors.
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VARIABLE RESISTORS AND
POTENTIOMETERS

Use has already been made of the 100 ohm
and 5 kilohm potenticmeters on the Tutor Board
and most readers will have realised, from last
month’s experiments, that such a component is
simply a resistance element with a moveable
tapping point. The resistance between the outer
tags is that of the whole element whilst the
resistance between the sliding contact and either
end varies with the slider position.

In the Tutor Board system the potentiometers
are cperated by rotating a spindle which moves
the sliding contact over approximately 3, of a
complete turn. When connected so that only the
slider and one end are in use the device is simply
a variable resistor, covering the resistance range
from zero to a maximum equal to the potentio-
meter value, say 5 kilchms.

In later experiments these components will be
used as potentiometers for deriving a (variable)
fraction of a given voltage applied across the
whole resistance element. This is illustrated in
Fig. 2.5 where the control varies the output
voltage difference from zero to 4-5V if negligible
current is taken from the output terminals.

POWER, ENERGY AND HEAT

When current flows in a resistor energy is
dissipated. A similar situation occurs when
someone pushes a load up an incline. The source
of the electrical energy is the battery and the
energy lost is expended as heat, produced in the
resistor. The situation is most easily explained
by referring to Fig. 2.6

The flow of current I in resistor R1 involves
the expenditure of energy at a rate of V,XI

Fig. 2.5. A potentiometer used for deriving a
fraction of a given voltage.

r | MAX. QUTPUT
- SLIDER
-
i o v S L =
1 &5y Sk ”
S OUTPUT VOLTAGE
DEPENDS ON
. SLIDER POSITION
b MIN.OUTPUT

Fig. 2.6. Energy dissipation in a circuit.
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joules per second. A rate of one Joule per second

is known as a power of one watt. Thus power,

which is a measure of the rate of doing work

or the rate of using up energy is given by
power in R1=V, | watts

but V=1 R1 by applying Ohm’s iaw.

Hence, power in R1=/ Rl X/=[*Rl.

An alternative expression can be obtained by
substituting V,/R1 for 1,

i.e., Power in R1=V/RI.

The power dissipated in R2? is obtained in a
similar way by replacing Rl by B2 in the above
equations.

Every resistor can dissipate a certain amount
of power without suffering damage or excessive
rise in temperature, If the power dissipation
rating of a component is insufficient one can put
resistors in series or parallel, as mentioned
earlier to get a higher total dissipation. For
example, two one watt-rating, 1 kilohm resistors
give the equivalent of a two watt 2 kilohm
resistor, when in series, or a 500 ohm two watt
resistor, when in parallel.

In the Tutor Board experiments it is unlikely
that any heat dissipation problems will arise
due to the relatively low voltages in use. It is
however necessary to be aware of the possibility
of overheating in such circuits as power supplies,
power amplifiers and similar equipment.

The resistance element of an electric fire is
specially made to withstand high power dissi-
pation even when the wire is glowing red. In
general high dissipation resistors are large and
sometimes have a vitreous coating to protect
the wire.

SEMICONDUCTOR DIODES

The components used so far will all allow
current to flow in either direction. Reversing
the connections of say resistor R1 in Fig. 24
does not affect the current in any way. Similarly
if we change over the battery connections the
currents flow in the opposite direction to before
but the magnitude of these currents is unchanged.

The voltage differences are also the same
magnitude as before, although opposite in
polarity due to the reversed currents. The
battery polarity is the important factor in deter
mining the current direction and when it is
delivering energy to the circuit the current
always flows out of the positive terminal.

Unlike the resistor, the semiconductor diode
will only pass current in one direction. For this
so-called forward bizs direction the diode offers
very little resistance to current flow whereas
for the opposite direction, known as reverse bias,
the resistance is very high and the current flow
is virtually cut off. The action is that of a one-
way valve, just like the valves in our own bigod
circulation system, Fig. 2.7.

The easy direction or “forward bias” flow of
conventional current is from anode to cathode
and since the cathode is usnally marked with
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a band this is the lead from which current leaves
the diode. If the diode is connected in a circuit
so that current tries to flow intc the cathode
lead the diode turns off and the current is
virtually zero. ~

The diode differs from the simple resistor in
other ways. With a resistor the voltage difference
is proportional to the current flow. As the
current increases so does the voltage. However
the current-voltage variation for the diode does
not follow Ohm’s law and the characteristic of
a typical diode is shown in Fig. 2.8.

For appreciable forward current the voltage
‘across a silicon diode must be about 0-6V. At
this veltage the diode readily conducts and the
current flow is then mainly determined by the
conditions in the rest of the circuit. The voltage
Vic across the diode rises only slightly even
though the current may increase from say 1mA
to 100mA. A similar change of current in a
resistor would involve a hundredfold increase
in the voltage.

If the diode or battery connections are
changed .over, current virtually ceases and the
diode remains non conducting until the break-
down voltage is reached at point X. For the
silicon 1N4001 diode this breakdown voltage is
at least 50 volts. The maximum forward current

TUTOR BOARD EXPERIMENTS

Test No. 4

Build the series circuit shown in Fig. 2.9
together with the 0-10V voltmeter circuit.
Remember to remove the shorting lead. Initially
make R1=R2=1 kilohm and with the switch set
to on, measure the voltages between points A
and B, B and C, and A and C. Allowing for ex-
perimental error check these readings which
should satisfy the relationship Vic=Vaip+ V.

Fig. 2.9. Circuit and voltmeter circuit for use
with test 4.

A
R 100K 2%
?B‘ >
RED
RTCY & *
El l 8 ME1
e 00 A
B2 =
ity R2 BLACK
L
—— et
c VOLTMETER CIRCUIT

The red voltmeter lead should always be con-
nected to the point at which current enters the
component, otherwise the meter pointer will try
to turn backwards. Repeat the test with R1=R2
=10kilohms and then with R1=R2=100 kilohms.
In this last case the readings for V.s and Vaeo
will both be lower than before at about 3-0 volts,
whereas V.c will still be approximately 9-0 volts.
By reviewing Fig. 2.4 try to explain these results
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must be restricted to 1 ampere due to power
dissipation requirements.

D1 SYMBOL FOR
DIODE ™ 4001
ARODE CATHODE

b2 7 ZZZRY

A
- o y
COLOURED BAND = -
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FORWARD BIAS "EASY® FLOW
CURRENT DIRECTION

BLOOD CIRCULATION
ONE-WAY VALVE

“Fig. 2.7. The Diode and representation of its

action.
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Fig. 2.8. Diode characteristics and test circuit.

Next month: anocther new component knowa as
a capacitor is infroduced and its behaviour is
examined in theory and practice.

which are due to the loading of the circuit by
the resistance of the voltmeter. Dismantle the
circuit, except for the voltmeter, and record your
observations for future reference.

Test No. 6

In this test the circuit of Fig. 2.8 is used to
measure the forward characteristic of the
IN4001 diode. The 5 kilohm potentiometer is
used as a variable resistor to alter the circuit
current over a range of about 4 to 40mA. The
current, I, can be estimated by using the volt-
meter to measure the voltage difference across
the fixed 100 ohm resistor. By Ohm's law this
veltage will be:—

Al ) vaolts
' 1000

Hence I=(10 Vx) mA where Vg is the voltmeter
reading in volts.
The diode voltage V.ic for any level of current

Vg across 10000 =

Table 2.1; Diode Characteristics

Vg READINGS CAN BF
Vgivelts} 0 | 10} 28] 30| &40} gt gy skn

POTENTIOMETER

=i (MANl D 10 | 20 | 30 40
DIODE VOLTAGE
DIFFERENCE FOR EACH

LEVEL OF CURRENT
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can also be recorded by using the-voltmeter
across points A and C. The corresponding results
should be recorded in a table as shown (Table
2.1).

Notice that when the voltmeter is connected
across the 100 ohm resistor the combination
behaves in the same way as a 0-100mA milli-
ammeter. Draw a schematic for this part of the
circuit and try to explain how this behaviour

- arises.

Dismantle the test circuit and replace the
shorting lead across the meter terminals for
protection.

LAST MONTH'’'S TESTS

Last month the first two tests introduced a
simple series circuit and the idea of a voltmeter.
The series arrangement, Test No. 1, illustrates
the existence of current flow when the switch
1s closed by virtue of the light output from the
6 volt bulb. Altering the total circuit resistance
by means of the 100 ohm variable potentiometer
changes the current flow and the light output
varies.

The resistance of the lamp is not constant and
actnally rises as the element heats up. The bulb
rating refers to operation at 6 volts and the
nominal current of 60mA implies a resistance
of 100 ohms at this voltagse. When the element
is cold the resistance will be less than 100 ohms.

The second test introduces the concept of a
voltmeter. An ideal voltmeter would not require
any current to operate it but this cannot be

What do you know?

CURRENT

1 Say which way conventional current flows and
state the difference between this and electron
fiow.

2 An alternating current is applied to a circuit via
a single diode, show the waveform of the voltage
across the circuit.

3 The waveform above is applied to a large value
electrolyfic capacitor, show what effect this has
on the waveform and say why this is advan-
tageous “in audio circuits,

4 What refinement can be made to the circuit of
(3) to improve it further for supplying audio
eguipment, and what is the advantage.

ANSWERS
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achieved with the simple arrangement used.
Since the meter requires current to make the
pointer move, this current must be taken from
the circuit being measured and will disturb the
circuit conditions. This is often called “circuit
loading”. The extent of this loading effect
depends on the circuit under consideration and
the resistance of the voltmeter circuit,

The Tutor Board system uses a 100 pA meter
and this represents the maximum current neces-
sary to give a full scale deflection. The loading
effect can be considered by thinking of the volt-
meter as a 100 kilohm resistor and comparing
this with the effective resistance at the measur-
ing point in the circuit. As a general guide the
best results are obtained when the effective
circuit resistance is much less than the volt-
meter resistance.

The third test illustrates some of the ways in
which voltage measurements can be taken. With
the potentiometer set at maximum resistance,
5 kilohms, the circuit current is 1-5mA, assum-
ing the batteries each provide 4-5 volts. Conse-
quently the voltage across the 1 kilohm resistor
must be 1-5 volts and that across the 5 kilohm
potentiometer (83—1-5)=7-5 volts. These values
correspond te a difference of 3-0 volts between
the points originally specified.

The potentiometer must be set to introduce
a voltage difference of 4-5 volts, for the zero
reading condition, and this corresponds to a
value of 1 kilohm and a cirenit current of
4-5mA. The resistance values are sufficiently
low in this test that voltmeter loading errors are
negligible.
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N this, the final part of the Semiconductors
series, we deal with simple testing of npn
and pnp transistors.

TESTING TRANSISTORS

Most of the simple transistor testers measure
the leakage current and the common emitter
current gain.

The circuits of Figs. 6.1 and 6.2 (for npn
and pnp transistors respectively) are the
simplest form of circuit for measuring the
leakage current and checking that the transistor
has a reasonably high current gain. These cir-
cuits can be assembled in a few moments by
the amateur experimenter and crocodile clips
may be used for conmecting -the leads to the
emitter and collector of the transistor.

The circuits are intended mainly for the test-
ing of small signal transistors; modifications to
the resistor values and meter range may be
desirable when testing power transistors.

However, the fact that the testing is carried
out at small values of collector current prevents
any possibility of the transistor being damaged.
The 820 ohm series resistor limits the current
which can flow to about 7-3mA when a 6V
battery is employed.

TESTING PROCEDURE
Leakage current

In order to check that the transistor does not
pass excessive leakage current, it should be
connected in the circuit as shown, buf no
connection should be made to the base.

e

BASE
c

e

EMITTER COLLECTOR

NPN TRANSISTOR
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If the transistor is a silicon one, no detectable
meter deflection should be observed. Small ger-
manium transistors will pass a leakage current
which is normally less than ¢:2mA.

If the meter reads above 1mA when a small
signal transistor is being tested, the leakage
is excessive and the transistor is defective.
Germanium power transistors may pass a higher
current, but this leakage should not noramlly
exceed about 3mA.

Current Gain

To test the current gain the lead marked A in
Figs. 6.1 and 6.2 should be touched onto the

" base of the transistor. If the component is

functioning satisfactorily, the collector current
will rise and, in the case of a high gain tran-
sistor, the meter will show a full scale deflection.

If no appreciable deflection occurs when the
lead A is connected tc the hase lead of the
transistor, the device is almost certainly defec-
tive.

It should be mentioned, however, that there
are a few types of switching transistor (such as
the 2N711) which have a very low current gain
at low collector currents. If such types are being
tested, it is worth while checking that no
appreciable collector current increase occurs
when the 100 kilohm resistor is replaced by a
22 kilohm resistor before the transistor is dis-
carded. However, it has been found that, even
in the case of the 2NT711, virtually all of the
specimens tested gave a satisfactory reading
even when the 100 kilohm resistor was used in
the base circuit.

R2 Fig. 6.1 (left). Circuit for the
82001 basic tests pn an npn transistor.

Fig. 6.2, Circuit for the basic
tests on a pnp transistor.

PNP TRANSISTOR
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The current which flows in the base circuit
when the lead A touches the base lead is given
by Ohm’s law, I=V/R and is approximately
6/100,000 amps =60pA.

H the common emitter current gain (hn) of
the transistor is 10, then 600xA will therefore
flow in the colector circuit.

If the transistor gain is 500, one might expect
that a collector current of (60 x 500) «A=30mA
would flow. In this case, however, the collector
current flowing through the 820 ohm series
resistor limits this current to about 7TmA. With
a very high gain transistor, one may obtain a
deflection which is a little over full scale.

Although it is possible to use this simple type
of circuit to estimate the current gain of a
transistor, the circuit is really intended to show
only whether the transistor is functioning
satisfactorily.

TESTING UNKNOWN TYPES

The circuits of Figs. 6.1 and 6.2 can be used
for the testing of unknown transistors and for
identifying the electrodes if the connections to
the transistor are unknown.

A pair of the unknown transistor leads are
connected between B and C of either circuit,
first in one direction and then in the other. This
is repeated with other pairs of the transistor
leads (if necessary) until a pair is found which
pass little eurrent in either direction.

These two leads are the emitter and collector,
since if the base were taken with either the
emitter or collector, the base/emitter junction
or the base/collector junction would conduct
in one direction.

If no two leads can be found which show a
high resistance in both directions. the device is
almost certainly useless.

Before the device is discarded, it may be
worth while checking that no two leads can be
found which pass little current in either direc-
tion when the battery voltage is reduced to 1-5
volts.

The reason for using this lower voltage is that
some transistors (especially modern silicon
planar types) have an emitter/base breakdown
voltage which:-is smaller than 6V.

We now know which electrode is the base
but we have not yet distinguished between the
collector and emitter. If the base and either of
the other electrodes is conmected between B
and C of either of the test circuits, an appreci-
able current will flow if the base is positive in
an npn transistor or negative in a pnp type. Thus
this test shows whether the device is npn or pnp.

Finally, the transistor is connected in the
Fig. 6-1 circuit if it is an n»pn type or in the
Fig. 6-2 circuit if it is pnp.

The deflection of the meter is noted when A
touches the base lead, first with the other two
transistor leads connected in one way to B and
C and then with these two connections reversed.
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The orientation which gives the greatest meter
deflection is the one in which the collector is
connected to the meter.

Although one can obtain a current gain in
some transistors when the emitter and collector
leads are interchanged, one normally obtains
a much higher current gain when the connec-
tions are made in the correct way. This applies
more to modern silicon transistors than to the
older germanium types.

Indeed, a few germanium types have been
made in the past which are known as “sym-
metrical transistors” because the emitter and
collector are completely interchangeable and a
similar gain is obtained with both connections.

FOUR LEADS

Devices which have four leads may cause
problems when the device type is unknown and
one wishes to test it. It may be that the device
is not a simple transistor at all, but it is worth
while ascertaining whether one of the leads is
connected to the metal case. If so, one carries
out the above tests using the other three leads.

=
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0T going back too far into the history of

electrical and electronic circuits, the latter
were built up in quite a different fashion from
that employed today; the system nsed was called
point-to-point wiring or the wired circuit, and
this was the major (if not the only) method
open to the amateur constructor at the time.

DAYS GONE BY

In these days gone by, the larger components
(valves, large capacitors etc) were mechanically
secured in position on the chassis or component
board and were linked together and to the
other components using the Iatter and many
lengths of wire; it was quite common to find
several components and wires all joined at a
common point. Solder tags and tag strips were
used extensively.

The general appearance of the finished pro-
duct was, if special care was not taken, a mass
of wire and a maze of components, not the
ideal situation for the beginner or the con-
structor of limited experience. Also, this
method was especially susceptible to omitted
wire links and fault finding was tedious and
difficult to carry out.

Fer today’s amateur constructor of electronic
projecis there are several forms of construction
open, nainely (a) printed circuit board (b) Vero-
board, copper clad and unclad (c) stick-on
wiring, Q-strip (d) tag board and tag strip.

Each have their own advantages (and disad-
vantages) for a particular project but some
methods will be found more suited to the pro-
ject than others.

CONSIDERATIONS

Some factors to take into consideration when
selecting a particular form of construction are:
(1) maximum current flow in the circuit, es-
pecially in the cases of (a) (b) and (c) above;
(2) the required completed size and geometry
of the board; (3) high frequency signals where
the inductance of a copper strip becomes evi-
dent as does the capacitance between neigh-
bouring copper strips; {(4) mounting the
finished form to case or other components;
(5) the component layout should be kept as
siple as possible so that the circuit ¢an be
easily traced in the event of a Ffailure.

PRINTED CIRCUIT BOARD

The printed circuit board, as its name implies,
has the circuit of the project printed on the
board. This is in the form of a copper laminate
bonded, in general, to one side of an s.r.b.p.
(synthetic resin bonded paper) or fibreglass
board; the “pattern” of copper is designed to
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link all the components, as required by the
* circuit diagram, see Fig. 1.

Components are connected to the copper
circuit by drilling holes in the board and copper
and inserting the appropriate component leads
into these holes and soldering to the copper.
Care must be taken not to leave the soldering
iron on the joint too long because the copper
may be lifted from the board.

Thus the printed copper takes the place of
the linking wires mentioned earlier and gives
a much neater and compact finished product.

The printed circuit is very versatile and is
perhaps the neatest and most reliable of al}
electromnic constructional methods.

Although it is easy to construct a printed
circuit board, it takes time and patience, and
is probably more suitable for large quantity
production than for the amateur constructor
requiring “one-off” guantities. It is found to be
slightly more expensive than other methods but
points in its favour lay in the fact that the
fimished product has a professional appearance
and fault tracing is relatively simple.

The raw board comes in the form of a thin
sheet of copper bonded to one side of an
s.r-b.p. or fibreglass board; the copper pattern
is made by dissolving, with a suitable solution,
certain areas of the copper; this is known as
etching. A common etchHant is a solution of
ferric chloride (FeCl.).

In Everypay EnecTroNICS and other journals,
projects to be built on p.c. board show what is
known as the “master-drawing”, showing the
copper pattern (full size) required to be formed
on the board. The deep-black areas are the re-
quired areas of copper (referred to as “lands”)
to remain after etching, see Figs. 2 and 3.

Component layout diagrams in EVERYDAY
Erecrronics show the components mounted
in position on the top (plain) side of the board
over a timted area; this area is the capper
pattern that would be .seen when the board is
held up to a strong light—plain side towards
you—or what you would see if constructing
with the aid of the P C. Viewer (E. E. July 1973).

This tinted overlay helps to ensure that the
comporent locating holes are found with mini-
mum trouble and error, see Fig. 4.

When mounting components, the component
leads should be bent neatly so that they are
parallel and exactly span the holes allocated
to them refer to Fig. 5.

The protruding leads should be cut so that
only about 1 or 2 mm extends below the copper
and then the lead is soldered to the copper. If
desired a semi-mechanical joint can be made by
bending the component leads parallel to the
board prior to cutting and soldering. This way
several components can be fixed in position and

CONSTRUCTIONAL METHODS
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Flg 1 The copper Iamlnate pattern that replaces
discrete wiring between components.

O O

T Bl—-ve S1 AND TL1

Fig. 4. Topside of printed circuit board showing
component positions relative to copper pattern
on underside (shown tinted).

O | O

Fig. 2. The master drawing of the printed circuit.

Photograph of a completed component board
using the p.c. board method, illuminated from the
rear.

COMPONENT COMPONENT BOARD

COMPONENT LEADS CUT COMPONENT LEAD BENT
HERE, THEN SOLOERED BEFORE SOLDERING
{a) {b)

Fig. 3. The completed printed circuit board of Fig. 5. Method of securing components to the !
Flg. 2 wnth components soldered. component board :
: . T - TR, a e




then all is turned over. It is inadvisable to cut
the component leads after soldering has been
carried out since this can result in damage to
the soldered joints.

In places where the copper is narrow,
especially, do not apply the soldering iron for
too long, otherwise the printed circnit will come
away from the board and possibly be severed.

Connection of other components not mounted
ot the component board calls for the use of

. flying leads. These can be directly soldered into
appropriate holes on the p.c. board—from the
plain side through the board to the copper—and
then soldered, or Veropins can be inserted and
soldered in the holes and the wires connected
to these. This method of using Veropins enables
more than one flying lead connection te a single
point if desired or required.

Flying leads from the board to remoie com-
ponents can be eliminated if desired, by the
use of an edge connector. When using the latter
the printed circuit is designed so that all the
required external connection points are brought
out to one edge of the board, and the board is
then plugged into the appropriately wired
conpector.

Mounting of the board in its case is accom-
plished by drilling suitable sized holes in a region
on the board devoid of copper and then using
a 4 or 6 BA nut, bolt and spacer.

Sometimes, when the p.c. board is small and
light and when, say, a printed circuit type
potentiometer has been used, the board need
not be mounted in the above way, since the
potentiometer when bolted in position, on say,
the front panel of a case, eliminates the need
for other fixings.

Full details of making printed circuit boards
—from personal designs or those given in
journals can be found in the June 1973 issue of
EVERYDAY ELECTRONICS.

VEROBOARD

This is probably the most used type of general
purpose consfruction board and is featured
regularly in EVERYDAY ELECTRONICS constrac-
tional projects. The copper clad variety, as will
be seen, is a special type of p.c. board.

Veroboard is available in two main sizes
referred to as 0-15in. and 0-lin. types. This
coding refers to the matrix of drilled holes i.e.
the perpendicular distance between neighbour-
ing rows and columns of holes.

The board is generally made of Paxolin (a
brown plastic type insulator) but can be obtained
in fibreglass. The two matrix sizes mentioned
above are available in three versions: (a) with
parallel strips of copper bonded to one side of
the board along the rows of holes (b) with both
sides clad in the above fashion (c) unclad board,
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referred to mormally as plain perforated or
matrix board. Type (b) is hardly ever used in
the amateur field and so will not be discussed
further.

COPPER CLAD

The copper strips on the Veroboard are
utilised as circuit intercomnections, and the
strips are linked or cut as required to produce
the “physical” of the theoretical circuit diagram.

Usually in constructional projects, two views
of the board are shown, one from the unclad
side of the board, on which side the components
are mounted—and the underside showing the
copper strips with breaks and join along them
where necessary, see Fig. 6. The holes in which
component leads and flying leads emerge $o be
soldered fo the strips, are shown as black dots,
see Fig. 6.

For easy reference, all the holes on the board
are labelled by use of co-ordinates from the
topside; the rows are labelled A, B, C, D, E . _ .
etc and the columns, 1, 2, 3, 4 . . . e.g. location
D6 is the intersection of row D with column 6,
Fig. 7. -

Components can be mounted in two ways,
these being either with the component body
parallel to the board or perpendicular to it, the
latter method usually being employed when the
completed size of the component board is to be
kept minimal, see Fig. 8. 2

When mounting components (with the excep-
tion of transistors) the leads should be bent as
indicated m Fig. 5 so that they exactly span
the holes allocated to them. This can be done
with either a pair of tapered nose pliers or the
bending too! featured in Bright Ideas March
1973.

Once the leads have been bent, they should
be inserted in place on the board and the leads
cut so that only about 1 to 2mm projects below
the board. The components can then be soldered
directly by applying heat and solder fo the
component lead and copper around it, Fig. 3a;
another method often emploved is to .bend the
leads as shown in Fig. Sb to form a semi-mechani-
cal joint before soldering. Tt should be pointed
out that #f this method is used component re-
moval at a lafer stage, if necessary, can be a
little difficult.

The main advantage of copper clad Veroboard
is that the “wiring” is permanently bonded to
the board (the copper strips) and this affords a
rigid anchor point for the component when
soldered.

A useful accessory {more used with the unclad
board though) is the Veropin. This is a tinned
brass pin manufactured so that it can be
pushed into the holes of the mairix where
desired, and holds firm. The pin should then be
soldered to the copper strip at the point of entry.

CONSTRUCTIONAL METHODS
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COPPER STRIPS
ON UNDERSIDE

Photograph, above and below, of the two most
commonly used types of Veroboard referredtoin
the text. |

-

Fig. 8. Details of the two methods, horizontal and
vertical, of mounting components on the
component board.

Photograph of a simple project built on copper
clad Veroboard.
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Fig.-6. Photograph and drawing of the underside ;
of the same component board showing breaks Photograph of another general purpose wiring
and soldered connections. board (Ringboard).




UNCLAD VEROBOARD

Unclad Veroboard is also known as plain per-
forated board or matrix board.

Components are mounted in a similar fashion

to that on the copper clad version ie. component
leads pushed through holes in the board, but
here the components have to be linked using the
component lead out wires and/or stout tinned
copper wire, say 18 to 22 s.w.g. Single stranded
P.v.c. covered connecting wire is also used.
- A very useful accessory for plain matrix
board is the Veropin discussed earler. These
afford rigid anchorage points for large com-
ponents and flying leads to other components
such as switches, potentiometers, lamps etc:
they are also extremely useful when it is neces-
sary to make multiple connections at a single
point.

Both sides of the board are used and construc-
tional projects in EveErvbay ELECTRONICS show
both sides of the board. On one side, called the
topside, the component positions (layout) are
shown; the reverse side shows all the intercon-
nections required to link the board components
as per circuit diagram, see Fig. 9.

When one wire (or more) is soldered to
another on the underside, this is signified in the
conventional way by a solder blob at the point
of connection; emerging component leads are
shown as black dots.

Flying leads to other circuit components
usually are double labelled—at the end of the
flying lead eg. to VRI, and at its origination
from the board by letters A, B, C, D, ete. The
advantage of the latter labelling is evident when
referring to the complete wiring diagram.

Mounting of the board is carried out in a
similar manner to the clad Veroboard using 6BA
or 4BA nuts, bolts. and spacers.

When mounting perpendicular to a chassis or
front panel, right angled brackets can be used.

This form of construction has proved very
popular with the amateur and has been success-
fully proven over and over again. However, its
main drawback is that for complicated circuits,
the number of linking wires on the underside
tends to look “messy’” and fault finding and
circuit tracing can then be difficult.

STICK-ON WIRING

Stick-on wiring, available under the brand
name of Q-strip, is another useful means of
circuit construction and will be seen to be yet
another form of printed circuit.

Basically, Q-strip consists of a narrow length
of high-purity copper with a seif-adhesive on
one side. The self-adhesive carries a paper back-
ing to protect its adhesive properties; Q-strip is
available in widths of 3in. and 4in. and is
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sold in reels.

The use of stick-on wiring enables the “physi-
cal” circuit layout to be made as per the
theoretical circnit diagram. This is a very useful
property for the beginner because he js readily
able to see the component interconnections and
compare them with the circuit diagram.

The idea behind Q-strip is that it is stuck down
on to the component board and used as the con-
necting links between the components in just
the same way as the strips on copper clad Vero-
heard or printed eircuit board form connections
between the components.

O-strip can be stuck on almost any type of
insulating board, the most favoured ones being
Paxolin board, plain matrix Veroboard and
Perspex.

First of all the layout is designed (if not given)
on say a piece of graph paper—this is very
useful for designing all types of layout. If using
Paxolin or-Perspex, it will then be pecessary fo
drill all the component locating holes with
reference to the graph paper layout. If using
matrix board this is obviously not necessary.

The strip is applied to the board in much the
same way as Sellotape is used; the stTip is cut
to the required length and offered up to check;
the paper backing is then removed and the strip
is carefully placed in the correct position and
pressed down firmly. Bun a finger or side of a
pencil along the strip to remove any kinks that
there may be. It is essential that the adhesive
backing is not touched during this process, as
this will impair its effectiveness. If the strip is
found to be incorrectly positioned it can be care-
fully removed and replaced.

There are two modes of laying the stick-om
wiring with reference to the component holes.
One way is to cut the required length and stick
the wiring to the board so that it covers all the
component holes it is to link. Thep using a
pointed tool such as a sharp nail or scriber, the
copper strip is pierced af the hole positions.
Component leads can then be pushed through
these holes from the unclad side and soldered in
a similar way to when using Veroboardq, Fig. 10a,

The second way is to stick the copper strip
alongside the holes that are to take the com-
bonents, and then when the component feads
are pushed through, to bend the latter over so
that they are in contact with the strip and then
soldered in position, Fig.10b.

When two pieces of Q-strip are to be joimed
this can be done quite easily by merely butting
the two strips and then -applying a blob of solder
at the butt.

It will sometimes be found necessary to have
one strip crossing another, but with no electrical
contact. This is done by sticking a small piece of
msulating tape over the lower strip and then
passing the other strip over the top.

C ONSTR UCTIONAL METHODS
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Fig. 9. Schematic of underside of component
board using unclad Veroboard.
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Photograph of simple project built on unclad
Veroboard.

_ Difficulty will arise if the Q-strip is bent to
form a curve of small radius since kinking will
occur and the strip will oot be adequately
secured to the board. This should be avoided
wherever possible and short-lengthed butting
employed as mentioned above.

When Q-strip is being soldered the adhesive
backing tends to melt, especially if the soldering
iron is held on the strip for too long a periog,
and the strip is inclined to shift particularly in
the case of short lengths. No permanent damage
is incurred due to adhesive melt, since its
property is restored on cooling off. After solder-
ing it is advisable to press the sirip firmly home
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Method of mounting component board; appli-
cable to all types of construction discussed here.
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Fig. 10. Methods of placing stick-on wiring with
reference to component holes.

agaim (and re-position if called for); long solder-
ing periods should, of course, in any form of
construction, be avoided.

Appearance-wise, the finished Q-strip board is
like the printed circuit board; the difference is
that no chemicals have been used by the con-
structor to produce it. .

If required a double sided board can be made
using this methed.

Veropins will be found very usefun! with this
method of construction for fiying leads, large
components, multiple connections at one point
etc. and should. be used as described in the
previous methods.

CONSTRUCTIONAL METHODS
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Fig. 11. A simple project wired up on a piece of
standard tag board.

Fig. 13 (right). Photograph of alteraative type
tag strip and miniature tag board.

TAG BOARD

Tag board, also known as group board, is
available in two sizes, standard and miniature,
these sizes referring to size of the tags.

It consists of a Paxolin base panel with two
rows of double tags directly opposite each other
along the sides of the panel. The tags are held
in position by means of small rivets or bent
clips, these can be seen on the underside and
are a possible means of connection. "

The standard board is available in 8- and
16-way versions and the miniature in 10- and 20-
way. This refers to the number of tags along
each side, but these boards can be cut to suit
individual requirements.

This means of construction is generally only
suitable for projects containing only a small
component count.

Components can be mounted and soidered
across opposite tags or across tags on the same
side, Fig. 11; wiring linkages between the various
components can be carried out by using the tag
fixings on the underside of the panel.

There is a series of holes along the centre of
the tag boards and these afford a means of

mounting the completed board; 6BA or 4BA

nuts, bolts and spacers should be used.

Fig. 12. Method of wiring up components on a
piece of tag strip.

TAG STRIP

There are some several forms of tag strip
available in various lengths and tag size. The
two most commonly encountered types are
shown in Figs. 12 and 13. .

Onie version consists of a thin strip of Paxolin
with double sided tags riveted perpendicular to
the length. Fixing holes for mounting are pro-
vided at both ends.

The second version is basically the same
except that the tags are only single sided and
every fourth tag affords a means of mounting
to a base board or chassis.

Component mounting is carried out by solder-
ing the component leads to the tags and then
linking up the component with pv.c. covered
wire.

For the tag board and the double sided tag
strip, tag push-on connectors are available for
coennecting, via a flying lead, to components
remote from the board/strip. These push-on con-
Nectors are advantageous when the tag board/
strip needs o be removed—desoldering is not
then necessary.

Tag strip is secured to a base board or chassis
by using 6 BA or 4 BA nuts, bolis and stand-off
spacers through its fixing holes. - @
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Feedback

You often say that there is nega-
tive feedback from the emitter of
a tranmsistor and yet, more often
than net, there is no obvious wired
conection from the emitter back
to the input; how, then, can any
feedback occur?

This is a very common problem
for beginners because it is difficult
to see how you can get feedback
without wiring. The answer lies in
the action of the transistor. When
we say there is feedback from the
emitter you will always find a
resistor going between emitter
and ground—there might be a
capacitor associated with it. You
must understand that to make a
transistor conduct we must pass
base current and this in turn is
controlled by the potential differ-
ence between the base circuit and
the emitter potential of the tran-
sistor.

The driving potentials in the
base circuit are usually set rela-
tive to ground and in the absence
of any resistor in the emitter cir-
cuit of the transistor you could say
that base current is directly pro-
portional to the voltages in the
base circuit. However as soon as
vou introduce even a small value
resistor in the emitter circuit base
current will cause current to flow
between collector and emitter of
the transijstor. This causes a poten-
tal difference between the ends
of the emitter resistor and you can
say that the emitter potential
starts to rise—relative to ground.

This rise in the emitter’s poten-
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tial reduces the potential differ-
ence between the base circuit and
the emitter and hence effectively
reduces the amount of base cur-
rent that can flow. It counteracts
the input signal and hence is a
form of negative feedback.

Bridge

What is the advantage of a
bridge rectifier over a single
diode in a power supply?

A single diode removes one
half of the 50Hz a.c. current so
you end up with a waveform that
looks like half a sine wave (say
just the positive going parts).
This represents a voltage that
rises and falls back to zero
sinusoidally but then stays at zero
for the period of the negative
going half of the cycle. The power
is rectified because ali the
voltages produced are either at
zero or are all on the same side
of zero; however you have a very
intermittent signal. This has to
be smoothed with capacitors to
give an even d.c. level.

A bridge rectifier not only
allows through the positive going
parts of the cycle but also turns
the negative going halves upside
down and fills in gaps between
the separated positive going
“humps” you would have had
with a sipngle diode. The signal
is still of an intermittent d.c. but
is much easier to smooth because
vou do not have the gaps you had
before.

In many simple power supply
situations you could substitute a
single diode for a bridge but you
would have to increase the value
of the smoothing capacitor to get
rid of residual hum—particularly
when high currents are being
drawn (see What Do You Know).

Pots

Would it be possible, in ex-
perimental circuifs, to use cheap
skeleton potentiometers instead
of the expensive types with
shafts and knobs whenever the
latter are specified?

This is certainly . possible but
you should remember that preset
potenticmeters are usually linear
law—although for experimental
work this does not matter very
much. More important is that you
should check the power dissi-
pation of the circuit in which you

intend to use the substitute de-

vices. The larger shaft type pots

usuatly have a rating of around
S00mW while many of the sub
miniature presets are less than
100mWw.

As a general guide you can
do the substitution where small
signals (e.g. dudic signals) are
concerned in applications like
volume controls and tone con-
trols, but vou should be wary
when dealing with power stages
—c.g. the conirol potentiometers
of a variable power supply.

Soldering

Having jusf started in elec
tronics I am not very good at
soldering but I have focllowed
your various instructions to the
letter. However when I use Vero-
board I can never get the solder
to wet the copper strip and flow
on to it nicely—I always end up
with a blob on the end of the
lead. Is there any special trick?

The first thing to ensure is
that the Verobvard is clean.
Often—if it has been in store for
a long time—the copper strips
can tarnish slightly and this
might not be very obvious to the
naked eye. We suggest you try
lightly polishing the copper side
of the board before you start
construction—use a househcld
scouring powder and water but
remember to wash off all the
particles of the powder and dry
the board properly before you
begin.

When doing the soldering re-
member that you must make the
iron touch the copper strip at the
same time as it is touching the
component lead and allow 2 or
3 seconds for it to take up the
heat of the iron before you apply
the solder.

! Y T
(NTERCOM SYSTEMS )

“This one has a warning system—
a red light flashes whenever your
wife enters the office building.”
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By M.H. KEENE

Detects the presence of smoke and

combustible gases and vapours

HIS article describes an alarm suitable for

the detection of combustible gases, vapours
and smoke which is ideal for domestic use. The
main sensing element is a variable, conductivity
device whose resistance changes quite markedly
in the presence of a combustible gas.

The device is suitable for n-butane, propane,
ethane, methane, town gas, hydrogen, carbon
monoxide and smoke, and will detect these gases
in concentrations of 0:2 per cent which is well
betow the explosive limit of these gases, see
Table 1. The device is also useful as a smoke or
fire alarm as combustible gases are present as
a result of fire. The level at which the alarm
actuates may be varied using the described cir-
cuitry.

Table 1: Explosive limits

Gas Lower Explosive Limijt*

Butane 1-8
Propane 2-12
Ethane 3-0
Methane 5-0
Hydrogen 4-0
12-5

Carbon monoxide 5

*Expressed as percentage by volume in air at
room temperature.

SENSOR

The sensing element is an n-type semiconduc-
tor. The doping is such that when the sensor
material is heated in air it reacts with oxygen
causing a decrease in conductivity. This can be
seen when the sensor is first turned on, as it will
conduct guite heavily and then slowly, the resist-
ance will increase in time in the warming up
period as there are less free electrons available.
This condition then changes when a de-oxidising
i.e. combustible gas or vapour, is present when
there are free electrons available thus increas-
ing the sensor’s conductivity.

610

CIRCUIT

The comp]ete circuit of the Gas Alarm 1s
shown in Fig. 1 and can be seen to consist of
four distinct sections: the power supply, level
switch, output amplifier and audibie alarm.

Now the sensor heater can run off a.c or d.c.
It has been decided to use an a.c. supply, the volt-
age and current required being 1 volt at 500mA.

The mains transformer used in the prototype
is a readily available one with two 6V secondary
windings. One is used for the heater of the sen-
sor in series with R1, a voltage dropper resistor,
while the voltage from the other winding is half-
wave rectified by D1 and then smoothed by
capacitor C1. This gives about 8V d.c. to supply
the rest of the circuitry.

Resistor R2 is included to limit the current
flow through the detection part of the sensor.

The level switch part of the circuit uses an
mntegrated circuit IC1, known as an operational
amplifier, and this enables an alarm level to be
set, below which, there will be no signal to the
load circuit. Unlike in normal use, no feedback
resistor is used and full open loop gain is
utilised.

One input is used as a reference set by a
potentiometer VR1 and the other is fed from
the output of the sensor via current limiting
resistor R3.

When the voltage level of the output falls
below that set by the potentiometer, the output

u«g of components
R 1;? mcludl;wrz
%> £6°30 plus case
=
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of IC1 will switch from the zero volts to that of
the full positive supply. The reverse will occur
when the output rises above that set by the
potentiometer

The capacitor C2 on the inverting input of IC1
provides additional smoothing to the signal
which prevents chaitering of the output at the
switching point.

The output circuit can be of many types de-
pending on which form of alarm indication is
required. In its simplest form the output of IC1
can switch on a low power bulb or le.d. If using
an led a current limiting resistor must be
placed in series with Le.d. When only this type
of alarm is required TR1, RLA and the audible
alarm are omitted.

For those output circuits which require more
current than the output of IC1 can supply, some
current amplification is required. This can easily
be achieved by a single transistor, TR1.

The load for TR1 may be bulb, or a relay coil
as in the prototype. Resistor R4 is used to hmit
the base current of TR1. Reversed biased diode
D2 across the coil protects the transistor from
any back e.mf. spikes caused when the relay is
released. The contacts of the relay specified may
be used to switch up to mains voltages.

One pair of contacis are used on the proto-
type to switch on the power to the audible alarm,
a simple astable multivibrator, which gives a
continuous tone at the alarm condition, through
loudspeaker LS1. Other alarms, in-built or
remote from the unit can be obtained by using
any additional relay contacts, the power of the
alarm depending on contact rating.

r_

Components....
Resistors

R1 120 5W

R2 22k )

R3 1k

R4 1k

R5 1k 1 watt carbon +10%

R6 10kQ

R7 10k}

R8 1k

Potentiometer

' SEE
c:pf\:‘:i:(:l:;! carbon linear :Su‘ll‘)l)
C1  1000F 9V elect. l I‘LI‘

c2

100.F 9V elect.

C3,C4,C5 0-1pF
Semiconductors

TR1
TR2
TR3
D1
D2
ICt

ZT80 or 2N3704 silicon npn

ZT X300 silicon npn

ZTX300 silicon npn

Z5178 or IN4001

Z5178 or IN4001

741 operational amplifier and holder

SGS1 Semiconductor gas sensor

Miscellanecus

St
T1

RLA
LS1

Mains onfoft switch

Mains transformer, secondary 6V-6V
500mA

Type PC2, 1850 or similar with at least
one set of normally open contacts
Miniature loudspeaker 35Q impedance;

base holder type B7G; metal case; Vero-
board 0-1in. matrix 24 x 22 holes; nuts and
bolts, 4BA and 6BA; length of three core
mains lead.

\ J
Fig. 1. The complete circuit diagram of the Gas Alarm.
POWER SUPPLY l LEVEL SWITCH OUTPUT AMPLIFIER l AUDIBLE ALARM
o1 25178 | [
B ] |
J —.
R2
2-2k11
0S4
6V o
1212 +
BY ot s:_:n
moo;,?
E
foraem
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CONSTRUCTION

The components are mcunted on a piece of
0-lin matrix Veroboard size 24 x 22 holes. The
layout of these components is shown in Fig. 2.

Begin construction by drilling the two mount-
ing holes and making the cut-outs along the
copper strips as detailed in Fig. 2. Next mount
and solder the resistors, capacitors, i.c. holder,
link wires and flying leads as shown.

When this has been done,” the transistors

should be soldered in position, remembering to

use a heatshunt when doing so. Failure to do
this may resuit in permanent damage to the
transistors.

Photograph of the completed component board
of prototype.

The prototype Gas Alarm was housed in a
metal instrument box, approximate dimensions
170 x 120 x 50mm, with cut-outs as indicated in
Fig. 3. A metal box is recommended since
dropper resistor R1 dissipates some heat. The
metal box must be earthed as a matter of safe
practice.

Arrange the components, transformer, mains
switch, loudspeaker, circuit board and relay in
the box as shown in Fig. 3 so that none are
physically too close to each other, especially
the mains transformer. Remember also to check
the position so that there is no physical inter-
ference when the lid is on.

When this has been achieved make the cut-
out in lid and then mount the transformer,
sensor base holder, Joudspeaker and switch in
their respective positions. Wiring up the com-
ponents should now be carried cut as shown
in Fig. 3.

The sensor can be mounted on the outside of
the instrument box via the B7G holder as in the
prototype or if a hand held probe is required
for gas leak detection in confined areas, the
B7G base can be mounted on a piece of wood
with a handle. A wander lead will then connect
this to the instrument box.

612

The voltage dropping resistor Rl is mounted
on a piece of Vercboard on stand-off legs and
then spaced from the insbrument case. It is
advisable to keep this well away from the rest
of the electronics to minimise any thermal
effects.

UNDERSIDE
YIEW

O
@ PINZ} ON BASE
> PIN5 ] HOLDER

CIRCLE DENOTES SIDE
10 BE USED AS HEATER

Fig. 4. Details of the sensor:

TESTING AND OPERATION

Before plugging into the mains for testing,
check that the wiring is correct. If satisfied
insert the sensor in the B7G vaive base remem-
bering that the heater side of the sensor is
marked with a circle on the outside metal edge,
see Fig. 4. Switch on the mains and -check the
voltage across the sensor heater and d.c. rail is
correct, 1V and 8V respectively.

The circuit will go into the alarm coadition
for some several minutes as the sensor warms
up. After a time, the alarm will come off, and
the sensor will reach equilibrium.

‘Rotate the set level potentiometer VR1 until
the alarm just comes off, This point is the posi-
tion of maximum sensitivity and will easily de-

Photograph of the completed prototype with
lid removed. -
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Fig. 2 (above) The layout of the components on the Veroboard.
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Fig. 3. Complete wiring up details.
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tect most combustible gases at a concentration
of 0-2 per cent in air at this point.

One of the benefits of half-wave rectification
for the illustrated circuit is that the voltage
supply is load dependent to a small extent. This
means that at the switching point of IC1, the
8 volt d.c rail voltage drops due to the increased
current through the relay. This occurs when
the gas concentration is sufficient to produce a
voltage from the sensor which just drops below
that set by potentiometer VRI, thus actuating
IC1. The increase in load current causes a de-.
crease in rail voltage which will give a voltage
from the sensor above the voltage set by VRI1,

- thus switching IC1 output to the earth rail. This

is because of the unequal resistor ratios to
earth at the inputs inside IC1 and the charging
rate of C2.

The result is that a gas concentration which
causes IC1 just to switch, will give a pulsed tone
alarm on the loudspeaker. At concentrations
above this the output will be a continuous tone.

The pulsed output occurs when the set level
voltage on VR1 is up to one volt above the
sensor output voltage and the output from the
sensor changes to just below this. This means
in practice, that two alarm conditions occur:

(1) Pulsed tone when the gas concentration is
approximately egual to that set by the
potentiometer VR1.

(2) Continuous tone when the gas concentra-
tion is well passed this point.

The uses of the Gas Alarm are only limited
by imagination or the requirements of the user,
but applications such as gas pilot light failure
alarm, carbon monoxide levels in garages, leak
testing - on domestic, camping and hoating
equipment, fire alarms and smoke detectors
spring to mind. Some care should be taken on
the installation of the alarm to give the maxi-
mum benefit. If denser gases than air are being
monitored, the sensor should be placed below
the possible leak source, for less dense gases,
it should be placed above. IOl
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BY PAUL YOUNG

/f...Counter Intelligence

A retailer discusses component supply matters.

T dom't think anything like this
at present is available.

Bargain Packs
By the way, don't think I am

knocking bargain packs. They are
often excellent value, and even if

|_AST month I had few words to

say regarding ordering com-

ponents by mail. It may be useful
for newcomers to recap as
follows:

(1) Put on your order only the
items your dealer lists.

(2) If your dealer is out of stock
of an item he lists, ask him
for his forecast of delivery
(and please bear in mind he
can only pass on the informa-
tion given to him, which is
often inaccurate} and don’t
re-order until you have made
sure (by phone or letter) that
the item is now in stock.

(3) Remember, with the best will
in the world it may take 10-14
days to get your parcel. A
letter can take four days, a
parcel (2nd class) five days. So
if you allow vour dealer a two
day turn round (quite fast)
there will be at least one inter-
vening weekend, and there are
13 days gone!

I would certainly advise you to
plan your wants ahead. Difficult
I know, but if you start ordering
the parts for your next project
while you are still working on

814

your current one, with any luck
you will have everything to hand
for vour next piece of construc-
tion, by the time the present one
is finished!

Stock

Naturally, if you are starting
from scratch, you will have no
stock of anything, but you will
undoubtedly build it up as you
go along.

One item that you will cetainly
be using all the time, is the
ordinary 1, watt +5 per cent or
+10 per cent resistor. Every con-
structional article usually lists
several of them. Some firms offer
handy packs, giving a useful
range with 5 or 10 of each value,
and showing a substantial saving
n price.

I think the same idea could be
adopted for capacitors, of all
types: ceramic, silver mica,
paper, polyester and electrolytics,
especially as so many projects
are transistorised, and this
usually means that a capacitor of
35 volts working is more than
adeguate. However, I don’t wish
to mislead you, because except
for bargain parcels (where you
take pot luck on the contents)

there are only two or three capa-
citors you require you will more
than re-coup your outlay. I will
tell you an amusing instance of
this.

A smali shop had a mixed lot
of widely asorted capacitors, so
they made them up in plastic bags
and offered them at 25p a bag.
The sales were steady but not
exciting. Then one day customers
flocked in from far and wide,
some even buying 12 bags at a
time until the stock was all sold.

I heard the explanation from an
“amateur” friend of mine. It
appears a “Ham” went into the
shop one day, and bought a pack.
Among the contents he found a
small ceramic capacitor, several
kilovolts working which normally
would have cost him £3! In the
mysterious way these chaps work,
he managed to pass the glad news
(over the air I presume) to all
and sundry, without breaking the
Law.

Reverting to my original topic
of stock you can hold. this about
covers it. Except for the usual
hardware ((nuts and bolts) most
other requirements are so indi-
vidual that they must be bought
with a project in mind.
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DOWN TO EARTH Y

By GEORGE HYLTON

“What is the significance of ‘ohms per volt' as applied to volt-

meters?”

One of the aimns of this column
is to keep out the demon mathe-
matics, as far as possible. If I
have to let him in, it's usually
towards the end of an article,
and in as painless a form as
possible. But in the present case,
simple mathematics (Ohm’s law
style) plus a little low ‘cunning
cracks the problem wide open. Se
let’s take the bull by the horns
and get it over with.

DIVISION

“Ohms per volt.” What does the
“per” mean? When I was at
school, the more long-suffering of
my maths teachers used to
explain that words can sometimes
be translated into instructions.
Thus “of”’ can mean “multiply”,
“and” can mean “add”, and “per”
can mean ‘‘divide by”. So *‘ohms
per volt” might mean ‘“ohms
divided by volts”.

In the case of a voltmeter,
“ohms” refers to the resistance
of the meter, on a particular
range, and “volts” to the full-scale
voltage on that range.

Do I hear cries of cobjection?
You can’t divide ohms by volts,
because they are two different
things. (“Divide a loaf by a
knife!” said the White Queen.)
Rubbish! We think nothing of
dividing volts by ohms, to get
current (I=V/R), so why not
ohms by volts? In engineering,
you can divide anything by any-
thing, if it suits your purpose. The
only snag, in the present case, is
that the result doesn’t seem to
mean anything.

We all know that when you
divide volts by ohms the answer
comes out in amps. But ochms by
volts. . . .? There ain’t no such
animal. At this point, while we’re
thinking it over, we’ll do our bit
of mathematics. If's straight-
forward. Take our mysterious
quantity R/V and substitute for
R its Ohm’s law equivalent, V/L

Everyday Electronics, November 1973

You then find that “ohms per
volt”, or R/V, is the same as 1/I.
Worse and worse, you say, R/V
was bad enough, but what on
earth is this strange, nameless

‘quantity, 1/1?

THE SMITH

Let’s give it a name, then we’ll
feel better. Let 1/T be measured
and counted in named units from
this time forward. Any name will
do, but since electrical units are
named after famous physicists
and suchlike people we’ll call this
one the smith. (With a small ‘s’,
of course, because this is what
you do to the people when you
turn them into units. Since they
are invariably dead long before
it happens they can’'t offer any
objections to this indignity.)

Why “smith”? Well, there must
have been some electrical pioneer
called Smith at some time or
other.

So, S=1/I. Much tidier. But
what, after all this, does the
smith actually measure? A fair
question. Whatever it is, you can
see, by putiing in some real
values of I, that as the full-scale
current of the voltmeter increases
the number of S’s decreases. If
meter A is 1 milliamp full-scale
and meter B 10 milliamp, then
meter A has 10 times the S value
of B.

I suspect that for some readers
the penny will now have dropped,
so I'll put the rest out of their
misery by suggesting that the
smaller the current drawn by a
meter from the circuit under test,
for equal deflections of the
pointer, of course, the greater the
sensitivity of the meter; S is the
unit of sensitivity. (By a fortunate
coincidence, as youwll have
noticed, “smith” and “sensitivity’’
begin with the same letter!)

WHY?

Why use this curious “ohms per

volt” quantity instead of simply
quoting the current required to
deflect the pointer to full scale?
You may well ask. Just tradition,
perhaps. There is one possible
reason, though. “Ohms per volt”
tells you fairly directly what the
resistance of a voltmeter is on
any particular range, and this is
often what you need to Lknow

when making measurements
with it. S
; -
§m R3 MES
140 7
-o—'—'f/
TR 3+
BATTERY
R2Z R4
Fig. 1. Connecting ME1 as

shown diverts current through
R3.

Suppose you need to measure
the drop across the 1 kilohm
resistance in the circuit of Fig. 1.
The voitmeter diverts some of the
current which would normally
flow through the resistor and so
gives a false reading. How false?
Well, obviously, the more current
diverted by the meter the less
accurate the readings.

To divert only a little current,
the meter should have a resis-
tance much greater than the
resistance across which it’s con-
nected. Let’s put some numbers
in. Suppose the voltage in ques-
tion is expected to be 1V. If the
meter has a sensitivity of 1 kil-
ohm per volt then in this case half
the current is diverted through
the meter and it reads S0 per cent
low.

If you are stuck with 1kQ}/V, the
best thing to do is to switch to the
10V range. The pointer won’t be
deflected very far (only one-tenth
scale) but the meter cannot now
divert more than 10 per cent
of the current (actually not more
than 9 per cent, if you work it
out carefuily) so the voltage
indication is much more accurate,
though harder to read because
of the smaller deflection.

Armed with the ‘“ohms per
volt” figure for your meter, a
quick bit of mental arithmetic
tells you whether you are likely
to be able to get a meaningful
indication of voltage in a particu-
lar circuit.

615



D Y e o

o

" T R - ed -
o —————— -

BY GEORGE FRANCIS

A simple game for two players or a special

HIS is a battery operated board game for
two players, which can be used as a dice
with other games or for several different games
of skill. As well as trying to control the game for
his own immediate and obvious advantage, the
player needs to try to anticipate his opponent’s
probable play, as in certain Chinese games.

CIRCUIT

The complete circuit is shown in Fig. 1. The
game board itself has nine small lamps, LP1 to
LP9. One player has the three control push
switches S1, S2 and S3, while the other player
operates the push switches S4, S5 and S6. Each
control switch assembly is attached to a flexible
multi-way cord, and is held on the knees or
under the table so that the opponent cannot
see which push switch is operated.

CIRCUIT OPERATION

If player X pressed switch Si, he selects the
row of lamps LP1, LP2 and LP3. Should he press
switch 82, the selection is for lamps LP4, LP5
and LP6, while S3 similarly selects LP7, LP8 and
LP9.

Approxmate cost
ma,ﬁ of components

R including VAT
2 £210 plus case

=

"dice” for other games

Player Y can choose the row of lamps LP1,
LP4 and LP7 by pressing S4, or the row LP2,
LP5 and LP8 by S5, or the lamps LP3, LP6 and
LPS by pressing switch S6.

Though each player has to make his selection,
no lamps light until both players have pressed
one switch, and it is then too late to change or
retract this “move.” While deciding on each
move, each player thus has to decide on the
probability of securing an advantage from his
own selection, however it may be modified by
the selection of the other player, who will in
the same way be trying to secure his own
advantage.

Fig. 1. Circuit diagram of the Three By Three
Game.
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Components.... SHOP
TALK

Lamps
LP1-8 2-5V 0-3A m.e.s. (9 off)

Switches
S1-6 s.p.s.t. push to make, releasé to break
small push buttons (6 off)

Miscellaneous
B11-5V HP2 or similar battery, metal clip and
angle bracket for battery fixing, batten mount-
ing lamp holders for LP1-9 (9 off), screws for
fixing holders, connecting wire, materials
for game board and two switch mounting

L boxes (see text).

The same board can be used for several games,
and suggested rules for these are given later.

From Fig. 1 it will be seen that the full battery
voltage is applied to only one lamp, according
to the selection made. As an example, if S1 and
S5 are closed, LP2 lights, while should S3 and
54 be closed, LP7 lights. At the same time, it
is possible to trace out other circuit paths when
player X and player Y have each closed a
switch. However, these other paths through the
lamps result n various series and parallel
combinations, so that no lamp except the one
actually chosen lights properly.

Provided all the bulbs are of the same type—
2-5V 0-3A torch bulbs are suitable—only one
lamp will light correctly, while others are so dim
that there is never any doubt as to the indication
which is to be followed.

GAME BOARD
The board was made approximately 280mm

-square to leave plenty of room for games. Batten

mounting lamp holders are used for the lamps,
these are mounted on the bottom panel which
is about 45mm below the top. Nine 12mm
diameter holes are made in the top pamnel to
enable the bulbs to be seen. This allows each
bulb to be fitted as in Fig. 2.

The base board is wired up as shown in Fig. 2.
A hole is drilled at the centre of two adjacent
sides, for the flexible leads to the switches.

SWITCH ASSEMBLIES

The switches are of an inexpensive type which”
make contact cnly when held down. Each board
is about 90X45X13mm thick, and is recessed
75%25%8mm to take the switches, Fig. 2.

Each lead is made from four lengths of thin
flex, about one metre long. Connect the wires
as in Fig. 2. It is helpful to use a different
colour to identify the common battery lead to
all three switches. The other leads could be of

Everyday Electronics, November 1973

different colours, but it easy to identify these
by temporarily connecting a bulb and battery.
Take the leads to the board, and connect them
correctly, so that the relative positions of
switches and the circunits they complete are the
same as in Fig. 1.

A 1-5 volt battery was found most suitable
with 2-5V bulbs, and as current is only drawn
for short periods a reasonably large cell will
last a long time.

The top of the board is divided into nine

-squares, either by drawing lines, or by drawing

on a sheet of reasonably thin paper and placing
this on the board. Perspex or other transparent
material can be put on top, for protection.

Alternative means of construction would give
the same results. This includes mounting the
switches in shallow metal or plastic boxes or
cases.

GAMES

For each “‘move” of any game, both players
must press one button. Moves or scores are taken
aiternately. Each player tries to make his own
turns convey the best advantage to himseif, but
tries to make his opponent’s turns unsuccessful,
or to provide the least favourable probabilities.

The board can be added to some existing
games, or can be used in conjunction with the
counters or pieces of other games. With existing
games, the rules can be taken from them. The
following will help indicate typical methods of
play.

DICE

If the board is used to replace a dice, introduc-
ing an extra element of skill. Mark the board as
shown or put numbered counters in the posi-
tions as indicated by the numbers in circies in
Figs. 1 and 2. Plavers read a number alter-
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Fig. 2. Wiring of the base board and switch boxes. Two switch boxes are required, one housing
S1, 2 and 3 with the other housing S4, 5 and 6.
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VISCOUNT I11-
aboost in the output

VISCOUNT 11l now gives you an imposing 20 watts per channel—and the price quoted is actually
INCLUSIVE OF VAT! :
The money's important, of course, but not nearly so important as value for money ! And that’s some-
thing you get in abundance with VISCOUNT I1l. We design it . . . we make it . . . we sell it direct
to you—passing on all the ee ies that come from cutting out middle-men! That's the only way
you can get 50 much quality for so little money! 4
The unique VISCOUNT Il amplifier, plus the Garrard 5P25 Mk Il deck, plusshe magnificent Duo
Type 11t matched speakers (or Duo Type li for a small room) give you an audio instaliacion that will
prove unbeatable for listening pleasurc! And the teak finish will harmonise and enhance virtvally
any style of interior decor! On the brushed aluminium front panel of the amplifier you'll find afl
che facilities you need—volume, bass, treble and balance controls, plus switches for monofsteres,
anfoff function and bass and treble filters. Plus headphone socket on the back.
The heart-stopping timbre of Tom Jones at his most virile
.. . the last lingering harmonics of a solo parformance by
Heiferz or Menuhin . . . the pathos and the panache of Liza
Minelli . . . the majestic sonorities of the brass band and the
elfin subtletics of the virtugso clavichordist—hear every
nuance wich a fidelity that you have never experienced before!
Come and hear VISCOUNT 113! If it's inconvenient to travel.
"I' buy by post in the confidence that you won't be disappointed
i {and with a 24-carat Money-Back Guarantee to give you
extra reassurance). Don’t settle for second-best!
SPEAKERS: Duo Type N Size approx. 17in x 104in x 6&4in.
| Drive unit 13in % 8in with parssitic tweeter. Max. power
10 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair -
£2:20 p. & p. Duo Type 118 Sizc approx. 233in X liin X 93in.
| Drive unit approx. |34in x 84in with HF speaker. Max. power
20 watts, B ohms. Freq. range 20Hz to 20kHz. Teak veneer
cabinet. £32-00 a pair - £3-30 p. & p.

PRICES : SYSTEM 2
Viscount RI02
amplifier £24-204+£l p& p
2 Duo Type lil speakers £32-00 1 £3-30p & p
Garrard SP25 Mk i1l
with MAG. cartridce =
folinth & cover £18-00+£i- 75 p&p

PRICES : SYSTEM |
Viscount Ul R102
amplifier « £24-20+€1 p& p
2 Duo Type |i speakers £14-00+£2:20p & P
Garrard SP25 Mk Il
with MAG. cartridge :
felinth & cover £18-00+£1-75 p&p

Toral £56-20 Total £74-20
Available completa +£3-50 Available complete +£4
for pqnly £49.00 p&op i * for £65'00 P& p

sTiLt ONLY £49 cOMPLETE

RELIANT Mk IV

MONO AMFLIFIER

*S Electrically Mixed inputs.

*3 Individual Mixing controls.

*Separate bass and treble

controls - common to all 5

inputs. *Mixer employing F.E.T.

(Field Effect Transistors). *Solid

State Circuitry. *Atcractive  Styling,

INPUTS 1. Crystal Mic or Guitar 9mVY. 2. Moving coil

Mic. or Guitar 8mY. Inputs 3, 4 & 5 are suitable for a wide

rang;oof medium output equi_fénent (Gnma. Tuner, Mcnitor, Organ, etc.)
Al 250mY sensitivicy. Output 20 wates into 8 s . 6

{suitable for 15 §3.) Size approx. 124 x6x 3§ ins. £13°507 &»r- 00

UNISOUND MODULES

ONLY £7-64 + 55p. p & p

For the man who wants to design his
own stereo—here's your chance to
start, with Unisound—pre-amp, power
amplifier and control panel. No solder-
ing—just simply screw together. 4
watts per chaanel into 8 ohms. Inputs:
120mY {for ceramic cartridge). The

)
THE TOURIST PUSH-

KlT £6,60 The Tourist PB is

suitable for 12 volt
working on both negative and
positive earth vehicles. It covers
the full medium and long wave
bands. [t is permeability tuned and
sturdily constructed. Qutput is a full 2:5
F wates into an 8 ohms speaker. But the Tourist

PB will operate into any loud-speaker from 8 to 15 ohms.

Apart from the output stage, which is an integrated circuit, the only other
| electronic components that need soldering are some capacitors, resistors,
! ate. The kit includes a pre-builc RF tuner unit, and fully modulised |F
stages which are pre-aligned before despatch. As well as electronic com-
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant
matching front panel, dial, washers, screws and wire.
The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4%in deep.
Circuit diagram and comprehensive instructions 55p free with parts.
Fully retractable and lockable car aerial £1-37 post paid.

CAR RADIO KIT £6-60 p-2nd p. 55p. Speaker with baffle and fixing

strips £1-65, + 23p p. & p. post free if
bought with the kit. Send stamped addressed envelope for leaflet.

If you ean solder on printed circuit board, you can build this push-
button car radio kit. [t's simple—just follow the step-by-step instructions.

PE TAPE LINK CONSTRUCTORS

Suitable 3 speed tape deck, less
heads. Caters up to 51ins. spools.
240V AC mains. Unused but store
soiled hence no warranty.

epap £4.00

R TV

RADIO AND TV COMPONENTS (ACTON) LTD, Dept. E 21 HIGH
STREEF, ACTON, LONDON W3 6NG - 323 EDGWARE ROAD,
LONDON W2
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Juse write your order

giving our Credit
Card
not send your card.

heart of Uniscund is high efficie
I.C. monolithic power chips whicl
ensure very low distortion over the audic spectrum

IN-CAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio enthusiasts now have the oppertunity
to extend their systems to include the play-
ing of 8 track carcridges. Simply select your
channel, by push button, four digital lamps
o s o . indicate channel selected. The Viscount Il the
ulous Ste a isou
fal rec nd the Unisound Modules £1 0'60+3°P<P-3’ o

will accept this unit, simply connect up.

=T
umber. Do A‘
Access

takes the warimg
out of wantng

Edgware: 9 a.m. to 5.30 p.m.. half day Thurs.
Acton: 9.30 2.m. to 5 p.m. Clesed all day Wed.

Mail order to Acton. Terms C.W.O. AN enguiries Stamped Addressed Envelope
Goods not despatched outside U.K.
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electronics
reall

m Mastered

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

no previous knowledge
no unnecessary theory
no “maths”

BUILD, SEE AND LEARN

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

R

o .,_. =7

ElIiD AR | S FERDSDRAW
OSCILLOSCOPE AND UNDERSTAND
CIRCUIT DIAGRAMS

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
famitiar with all the
components used in as used currently in the
RAPY electronlcs various fields of electronlcs

I R o T
3/ CARRY OUT valve experiments. transistor experiments |15 NEW style course will enable anyone to

amplifiers. oscillators, signat pho- really understand electronics by a modern.
OVER VLGSOV, L 1L Gl practical and visual method—no maths, and

= to electric circuit, computer circuit. basic e i :
a 40 EXPERIMENTS radio receiver, electronic switch, simple a minimum of theory—no previous knowledge
- | ON BASIC ELECTRONIC transmitter, a.c. expetiments, d.c. experi- ;:g:;’e:éx r’u'"t:s'f"s‘::;': ::zo'::azﬁtzﬂd:"
ments, simple counter, time delay circuit, 5" : 3
C|RCUITS & SEE How A p[r’ocedures y types of electronic equipment, radio and TV
’ receivers, etc.

POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

B =55
l for . P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: '
| we do nol empioy representalives l
I BROCHURE  name BLOCK CAPS )

| orwriteityou prefer notto cut page ADDRESS PLEASE ErL w13

special free gift also to all our students
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nately, and for themselves select a row giving
most favourable chance, while an opponent trics
1o make the indication least favourable. This can
introduce the need for forethought, even with
simple games such as snakes and ladders.

OTHER GAMES

It will be found that other games can be
devised without too much difficulty. When doing
so, check that one player cannot halt further
play by always choosing a particular row. In
some games this can be arranged by having a’
penalty for cheosing such a row.

The following are among those which can be
tried:

(1) Required: Two sets of counters or flags
numbered 1-20.

Each player places any 9 counters, one
on a square, where he wishes. Each takes
opponents alternately. A counter is put on
to replace each taken, When none are in
hand, the higher score taken wins.

{2) Required: Two sets of small scale soldiers of
different celour, or cowhoys and indians, 15
for each player.

All the “men” placed on the beard. Each
player takes an outnumbered opponent on
a lit square, and can move one piece to an
adjacent square between operation of
switches. Not more than four “men” may
occupy any one square.

(3) Required: As for (2) but of varying poten-
tial: e.g. foot soldiers; machine gunners,
small scale vehicles, etc.

Play as before but more powerful piece
takes opponent’s smaller piece. O}

ZEE
TAKE NOTE

In Table | of the Tutor Board article, page 533 the
wire lengths should be in cm ot mm.

It should be noted that not all switches have
the same operating position as that described
in Teach-In 74 page 538 last month. Some types,
particularly rminiature ones operate ‘in the
reverse direction.

Under the heading What Do You Know?, the
formula for calculating the total resistance of
resistors in paraliel should have been

1 i ,
J '3+...J¢..

we apologise for this fundamental error.

Everyday Electronics, November 1873

NEXT MONTH

Unfortunately, the instances of babies being
taken from prams or push chairs left outside
shops are all too common these days. Next
month we publish a circuit and constructional
information for an alarm to prevent this
unhappy occurrence.

The alarm is basically simple, easy to use,
quite cheap to build and can be quickly fitted
to almost any pram or push chair without
any contact to the baby.

AUTO-WATER
FOR PLANTS

Make sure your plants do not die of thirst
when left unattended.

TREMOLO UNIT

For the “modern’’ guitarist or organist.

All in the December

evervday
electronics

On Sale Friday, November 16
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.SPECIAL UFFER!

A HiGH quAaLiTy TOOLRIT

ATASPECIAL PRICE o AW

The tools in the roll are as follows:
1 pair 5% inch ‘‘telephone’’ pliers
1 pair 4 inch side cutters
1 4-inch insulated screw driver
1 2-inch mains tester (100 to 500 V) screw-
driver

Please complete both parts of the coupon below
Allow 28 days for delivery

To: EVERYDAY ELECTRONICS

DEPT. E.E.1. ROCHESTER X

KENT, ME99 1A A
Please send me the Tool Kit(s) as indicated at
£2-99 per kit.
| enclose cheque/fP.O. No. .................. v
VT s ot o e S50 el

=
No. OF KITS REQUIRED | |
NIATM ESEYRS B s e o L

AV E R e L e A - L B

e A e R R R CH Ay R e e = e e

From: EVERYDAY ELECTRONICS
DEPT. E.E.1.,, ROCHESTER X, KENT
MES9 1AA

L(Please cuf around dolled line)

———————— e

Remittance must be by cheque or postal order (name and
address on back of cheques please), crossed and made
payable to IPC Magazines Ltd. This offer is open to readers
in Northern Ireland, England, Scotland, Wales and Channel
Islands only. It is not available in Eire or overseas:

622

To help new readers and established consiructors,
the staff of E.E. in conjunction with a leading
supplier of tools, have put together four tools
of high quality that form the basis of any con-
structor's tool kit. The tools are not cheap but,
fogether with a strong, woven, greaseproof nylon
“roll” are offered to readers at a saving of approxi-

mately 80p on the recommended retail price.

The kit would make an excellent Christmas present
for anyone just starting electronic construction—
but be sure to order in time fo avoid disappoint-
ment.

Everyday Electronics, November 1973



BlI-'PRE-PAK

SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD

COMPLETE TELEPHONES

EX. G.P.O. NORMAL
HOUSEHOLD TYPE

ONLY £1-05

FOST & PACKING 45p EACH

TELEPHONE DIALS

Standard  Post  Ofice  typa.
Guaranteed in woarking order.

ONLY 27p

FOST & PACKING 164p

TESTED AND GUARANTEED PAKS

% 4 IN40OT i, I
w 4 loooolli'i.f‘n. ssp
Bsl Raed Switches, 17 lo

|0 i.;h :.;h ;;eed P O trpe ssp

(1.7 Mixed Capacito Approx
200 (Bt e, 55
P 15p

HE Mixed Resistors. Approx.
250 (i tsiems, MR, 55
&FISB

HT 4() Wirewound Rosisters. ixed 55p

typu and values.
Hy 2 OCF7I Lighs Sensisi

ota Transict ar SSP

H 20 ©C200/1i213 PNPSnlucon SSP

uncoded TO-5 ca

» 1 Watc Zener Dioder, T
H® 20 i ;fa‘:‘.w. 55p

H3 " Mixed Olodes, Germ, Gold
IOO bo’:;ed .lcﬂ HA:rk':d :nd SSP

Unmark:d
Ml Short lead Trmuuer: NPN
: 30 Silieon Planar ty 55p
H)® In: rared Crculn 4 Gaces
M 561, 2 Flip Flons BMC 945 55p

NPN Siffcon uncoded TO-S

H4i i) Fower transisors K
Zomp piir no"l'mln 55p

r40 10 mson 2N698, IN1613 "'356

UNMARKED UNTESTED PACKS

50 fmmn gt Bsp

B |50 G:;n::i:.g?jodn ”‘s_g-l._;

83 200 e NP PR Si wnd S9P

100 OBk, oty 55P
B8s Sil. Diad. b. min.
100 ll’\('lian:‘ IlP:IJNGmlI;p_et 55p
He 250mW. Z Diod 3
40 F i Giva Tape 55p

A. Mixed volta

His Experimentars’ Pak of
15 Integrated Circuits. Data SSP
aupplied
Mz 20 3 amp_ Silicon Stud Reetifiers, 55P

mixed volrs

HIS  3() Top Hi Silicon Rectificrs. —EP

e T T
=210 BY146(7 Type Silicon Rnnﬂ:r-
20N e Hixed voit. 55p

M P: Tran PNP, G.
WIS Ry oo 55p

MAKE A REY COUNTER
FOR YOUR CAR

The ‘TACHO BLOCK'. This
ancapsulated bieck will tura any
0-!mA mecer intoe 2 linear and
accurate rav. councef for any
cxr with normal coil ignition

€110 cack

Pavrsdaae Blantwnvine Alaatambor [QZ2%

BI-PRE-PAKLTD
CO. REG. No. 820919

OVER
1,000,000

TRANSISTORS IN STOCK

YWe hold a very large range of fully marked,
tested and guaranteed transistory, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Silicon planar plastic trans-

iStOrS. Unmarked, untested factory clear-

ance. A random sampling showed these to be
of remarkably high quality.

Audio PNP, similar to ZTX500, 2N3702/3.
BCY70 ete.

Audio NPN, similar to ZT X300, 2N3708/9.
BC107/8/9, BCI168/9 etc.

Please state Audio NPN or Audio PNP when
ordering.

ALL AT 500 for £3- 30 I 000 for £5-50. 10,000
for £44 P. & P. 11p}1.000

OUR YERY POPULAR 4p TRANSISTORS

TYPE “A”" PNP Siticon alloy, TO-S an.

TYPE *'B"* PNP Silicon, plastic <ncapzulatian.

*" PNP Germanium AF ar RF.

“* NPN Silicon plastic encapsulztion.
TYPE “'G™* NPN silicon similar ZTX 300 range

TYPE “H'" PNP silicon similar ZTX 500 range

RELAYS FOR
8 VARIOUS TYPES £1 '1
P& P27

Qur famous Pl Pak is stifl
leading in value for maoney.

Full of Short Lead Semiconductors & Efee.
tronic Componsnte. approx. 110, We
ruarantee 3t leasc 30 really high qualy
fuctory marked Transistors PNP & NPN.
and 2 host of Dicdes & Rectificrs mount-

ed on Printed Gircuit Panels. [dentifica.
rion Chart Suppiied %o gzive some
infermation on the Tramrtors
Please ask for Pak P.l. Only 55p.
1Tp P & P on this Pak.

A CROSS HATCH GENERATOR
FOR £3.85 1!

YES. a complece kit of paris including
Pnntcd Circuic Board. A four position switch
gives X-hatch, Dots, Verucal or Harizoncal
lines. Integrated Circuir design for easy
construcrion 2nd raliablity. This was a project
in the September 1972 edition of Televitian.

This camplete kit of paorts costs £3-35,
post paid.

A MUST for Cotour T.V. Alignment.

ELECTRONIG TRANSISTOR IGNITION

Now in kit form_we offer this “up to the min-
ule” eleclronie ignition system. Simple 1o
make, full instruclions supplied with these
culstanding features:—

Tr P and i i ility.
burglar proof lock up and aotomatic alarm,
neqaﬂve and positive :nmpntab-llty. This pro-
ject is = “star" teature in lhe Seplamber

foitian of “El Today Inter
magazine. Our kit is recommended by the ETI
mnﬂazm:.

Complete hitIn¢luding p & p £7 92
Ready built and tested unit £1-02 extra.

FRE 'C:SEALOGUE

TRANSISTORS,
RECTIFIERS,
DIODES,
INTEGRATED
CIRCUATS,
FULL PRE-PAK
LISTS

PLASTIC POWER
TRANSISTORS

NOW IN TWO RANGES

These arc 40W and 90YY Silicon Plestic Power
- Trantistors of the very latasc design, avzilable in
NPN ar PNP at the mast shatteringly low priges of
o]l cime. Wae hava been selling these successfully In
quantigy 1o all parts of the world znd we arc praud te
offer them under our Tesead and Guarantced terme.
Range |. VCE. Min 15, HFE Min IS,
-12 11-23  24-30
40 Wakt qp | 200 Iip
90 Warr 1sip 14D 12
Range 2. YCE, Min&0. HFE Min 40,
1=12  13-23 24-50
40 Wartr 33p e ¥
90 Ware 38ip  d6ip Mp
Complementary pairs matched for gain at 1 empe,
Ilp extra per pair. Please statc NPN or PNF on
arder.

INTEGRATED CIRCUITS
Wa stock a largs range of 1,Cs at very :cmpeutru
prices (from 11p cach), Thase are all listed in our
FREE Catalogur, scr coupon below,

METRICATION CHARTS now avallabla
This fantastically detailed conversion caleufator
arrief thousands of classified references between
werric and Brigish (and U.S.A.) measurements of
langth, arca, volume, liquid measure, weights ste.
Pocker Size 15p. Wall Chars  [8p.

LOW COST DUAL IN LINE I.C,
SOCKETS

14 pin typa ac [6;p each Now new low profils
16 pin type ac 18p asach J oype

BOOKS
We have 1 large selection of Reference =nd
Technical Books n stock.
Thasa zra just two of our papular lines:

B.P.} Transistor Equivalents and
Substituces; 40p

This inctudes many thausands of British

U.S.A., European and C.V, equivalents,

The lliffe Radieo Valve & Fransistor

Datz Boak 9th Edition; p. & p. 23jp. I5p
Characteristics of 3.000 valves and tubes,

4,500 Transistors, Diodes. Rectifiers and
Integraced Circuits

Send for fists of publications
N.B. Books are void of Y.AT.

’-------

FPleose send me the FREE B8i-Pre-Pak Cotalogue \

I NAME, .__.7 R
l ADDRESS

ALL PRICES INCLUDE 0% VAT

MINIMUM ORDER 50p, CASH WITH CRDER

l PLEASE. Add Flp post and packing par ordsr
UVERSEAS ADO EXTRA FOR POSTAGE

DEPT. B, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX S50 9DF
TELEPHONE: SOUTHEND (0702) 46344



TRANNIES

1 Dockyard, Station Rd.,
Old Harlow, Essex.
Telephone: 37739

(Saturday callers welcome)
Add 10p PP Catalogue I0p.

o e R T S

All Prices
FULLY
INCLUSIVE
of VAT

74 Series TTL

{National Semiconductors and L.T.T.)
LOW PRICES, HIGH QUALITY
1

KITS

We bave been appointed stockistz of
Amtron high quality Copstruction Kits.
{20p P.P. oo all kits).

Other Kits include:

UK6S Translstor tester .....o.oue £2-50
TK110 Stereo Amplifier 5+ 5w .. £11-07
TK120 Hi-Fi Amplifer 12w .. ... 2520
K240 Signal Iojector -........ 4857

SIGNAL INJECTOR
The UK 220 Signal Injector is & “‘must™ for
repairmen engaged in the repalr and scr-
vicing of radio recefvers and AF amplifiers.
1t permits a thorongh eheck of the various
slages to the antenna coupting circuit due
to the signal It delivers, which bas =
frequency spectrum extending from the
lowest acoustic frequencics to the highest
short wave band frequencies. The unit is

-

o4 1 25 1 25 UE285 Acoustie Alarm for Absent B A ;.
17 15 7450 17p  15p | 74141 Tp  68p | “vminded drivern................ £8.3p | Srimed e
1zp  15p | 7481 190  15p | 74145 2150 4140 { UK300 Four channel radic conirol N et i Ay el
17p  15p | 7453 17p  16p | 74150 £3-00 2248 transtter ..o e | e R S
179 p | 7434 1b 2 | 7451 200 67p | UK310 Badio control Beceiver . £328 | oy e
17 15p 7460 178 15p 4153 2120 #1112 | TEs2 “GCX2" channel splitting A =
172 15p 7470 29p 26p 74154 £180 E71 nit 1000 and 2000 Hz ........ £788 SM;{;&,“
38p 32p 1472 29p 28p T4185 2140 £1-30 TK330 ‘GCX2 channei splittiog Frequen. 500 Bz
3ep  3%p | 473 2gp  gep | 7i68 4140 £130 unit 1500 and 2700 Hx ........ £7-88 | Faocncr: ap 1o spprox. 50 MYz
18p 17 7474 38p 73 74157 2190 #£181 | TK345 Superheterdyne radio con- St L ilage Lty PR eak-to-
18p 1 1475 18p 45p 71160 £180 417 rolreeriverjan L rin e T S £755 | 3a-marm voitage applicable (o the probe:
16p Hp 7476 40p a9p 72161 £1-80 £171 | TK515 mW Radio Recelver...... 2786 mBED 500’;'“])6
25p  1op 7180 88p 83p 74162 £400 £376 | UK525 VHF Tuner120to 160 mHz£1244 | poo ooty b4 v DC
30p 25p 7481 £1-50 L4183 $400 5378 | TUET05 Windscreen Wiper timer .. £7-48 | Sov PR (2} BC208B
. 29 27p 7482 S8p 87p T4l64  £220 £218 VK715 Photoclecttic cell switeh .. 2849 ) :
43p  40p 7483 £111 74165 298 £2922 | URTE0 Acousticawitch .......... £11-85
igp ﬂp 7484 gol 5294:% ;:166 gg gg UKB75 Capactive Discharge Elec- = x
p p | TS - - 174 s ; tronie  Ignition for internal
50p gg | 748 { 131135 '_‘rmg gg g-gi T;;rlngn.setion S 4-5L uP 10 254) DISCGOUNT
50p 5 7450 2449 24 417 : - 0 24 hour Electronic Digi
s0p 43p 7490 58p 48p 74177 1255 igdd Eock e s A P TP OFF ALL OUR SEW
46p 493 491 £1-00 e5p 74180 £2-05 2165 3auy other kits avallabic. Scud for the GLEAR ——
48p 42y 7492 83p 85p 74181  25.55 £510 Amtron Catalogue. . 2o
0p  85p 7493 a8p 85p 71182 205 £183 | %THESE EiT PRICES INCLUDE V.AT.| PLASTIC 3
o e | e W Im o AM BN [ o
5 7495 78p - ¥
s0p m 7406 g8p  85p 4191 f1lse B9 YEROBOARD ‘ PANEL
adp a2p 74100 65 21-80 72192 £200 2184 01 o15 |t METERS -
68n agp 74104 97p 85p | 74193 2205 f188 2§ x 3t 24p 19p L
18p 14p 74105 97p 95p 74194 2277 £2:68 2 x § 27 23 renta
88p 85p 74107 a1y asp 74195  £205 Bl-66 3 x 31 27p 23p oy
85p 74110 56p  Hp 74198  £1-88 175 31 x5 alp 3lp Prioe
£1-80 2125 724111 #2185 £118 74197 8183 2175 17 x 2 82p 83p s
-30 25 74116 £1-00 95p 75198 8555 £610 1T % 3 21-10 87p =y
£1.80 EL'76 4118 . £1-35 25 74199  £555 2510 17 = 5 (Plain} 510
97p Bdp 74121 40p asp | Pin insertion tool 57p 57p 510
o7 8dp 74122 £1-40 £1-30 l Spat face cutter 48p 46p 310
g100 ¥ TAI2S  £278  £267 Tk 36 Pins 20p 20p
Linear Integrated Circuits Silicon Rectifiers 290
301 DML 50pj7zic DIL 99p lamp miniature £2.90
a0l  TOu 55pi723¢ 'T0O98 850 0-50004 .. 45 2288
301 & PIN DIL 46p{74le 8 PIN DIL 38p 1IN 4001 V' Signal Strength
301A DIL #9p|7dlc 14 PIN DIL 39 IN4002 e LT T £385 2315
S01A TO99 Bop|Tilc TO99 41p e
3014 B8 PIN DIL gép|747c DIL 48D 74004 Edgewise meters 3 17/32° x
307 DBIL 69pi748c DIL 38p IN4005 1 15/32%
307 TOI 89p{748c TO99 41p IN4006 g | 5001:A . E£350 £285
for L BN ] 1K2007 1000, ............c.... 10p)ima ... Ll es0 gess
3084 TO% 54| THE FERRANTI MINITRON DIGITAL .
gosa s L P iea IR INDICATOR TyrE 015 | Resistors
: - Read 0-9 and decimals. ONLY 21-65 iwna.agc, carbon -
= 1 - watt 5%, carbon ..
Electrol t.C VOLUME CONTROLS 400mW ZENER DIODES 1 walt 10%; carbon .
y | P Potentiomeaters BZYS8 Beriea 3-8 voit o 33 volt. range 10 ohms to 4-7 megohms.
-~ __.@»—— Carbon teack 500 (0 to 2:2M 1-99 100 plas fwatt mio2% ... R r i 3
Capacrtors - Log or Linear. i 6p range 10 vhms to I megohms.
R Dﬂgﬁ(giﬂw' Traasistors/ | BO109 BC303  50p | EP8121 $3p | TIPS1A 64p | Dicdes &
3 ngle t; P i ot !
4 YVOLT | 16 YOLT | 4¢ VOLT et Y Pl ioges | zans 15?3 BCS04 4(0’: Mroros ug TIFT2A T3 ]I!)-cuﬂm
PO e A S 4 ; cuor 109 | B 158 | BOTa 325 | Nmanaimg | TiPos . | 1o
(e p Al BCYT1 211 28, 344 N914
2204F  Gip|1S0uF  8jpldSur 109 CARBON SKELETON A 1| BSise 3sb | BEym 175 | NET2Lzemp 1Nots o
330uF 8ip|150; 8p(220pF  11p | PRESETS . AC187 13p | BCla= 18p | EDISI B8p | NET21425p § TIF35A IN4146 8p
1000uF  18p|220uF ap | 470uF 19p 8mail high quality type (iacar AC128 13p | BC134 18p | BD1S2 90p | NET21755p 184  10p
4700iF - 28p|6804F  17p|60MF_ 25p | omiv). AR valves 100-3 weg ohma. | ACI42K 22p [ BCL3s ‘18p | D135 42 NXT261 23p § TIP36A 1N4007 22p
6.1 voLT 199 1ipi100aP 26 —1 watt 6p each | AC1slK 20p | BC137 16p | BDIS6 50p | NET271 £319 {18113 17p
& o [1500u 5P I00uF  Mp 25 walt 7p each [ AGlit 1p | BC1SS 36p | BDI1412187 | NKT27420p | TIP4LA 76 Aa119 Ilp
o 1p|2000pF  43p ¥ AC187 18p | BC142 p { BDL42 50p | NKT27625p | TIP42A 81p | AA129 1p
BuF 8ip 15 VOL- THYRISTORS ACIS7K 20p | 'BC143 33p | BF139 33p | NKT40371p | 2N706 AAZ13 1lp
150pt Sip T F1V. 50 100 200 AC188 18p § BCl44 30p | BF173 29p | NKT40584p | 2N930  23p | AAZLS 14p
470pF  1lp|louF 8ip 1 amp o8p 85p il ACISSE 20p | BC145 26p | BF177 28p ) NKY60SP | 2N1131 29p | AAZ17 1dp
680uF  13p|22uF Blp 43 YOLT 3 Am“,':. u: 593 30: ACYIT #4p | BCLs7 "8p | BEI7R sep | 2 2 BAloo 16p
1500uF  18p|4TuF Slpiy P 8lp ’ ACY18 21p | BC148 9p |-BF178 335p | NET6ISG ~ | 2N1613 £2p | BAIO2 25p
2200uF  18p[100uE 9|0 uF siy § PLV- 300 400 ACY1® £5p [ BClse 8p | BF19¢ 16p 88p | 2N1711 26p | BAIE
8300uF  28p }ém o g | 14me 44p 53 ACY20 22p | BC163 16p | BF195 17p |:NET67426p | 2N2804 40p | BAIM 14p
10 VOLT 1;734{_'_' {gp 58, glp | 3 Amps — 6% ACYZ1 23p BC153 17p |‘BP244 27p | NKT672G [ 2N25044 BAUS 22p
29pF Bip | sask, P10, F 8ip ACY22 18p | BC157 13v | BF260 20p 24p 44p | BAISL 4p
oy ip %3‘;% 20r 2o0uF &5 | SLIDE SWITCH ACY39 68p {°EBCIS8 RF329 18p | NKT7152p | 282905 48p | BAX13 14p
100uF  8ip zwooﬁp 20 saur 15p | SPBT ilpeach. D.P.D.T.13peach. | ADHOQ 40p | BCIST I4p | BF330 18p | NKTr7327p | 282924 18p | BAXI6 14p
220uF 3p. 50, PlioouF  1lp et AD142 44p | BCl67 13p | BFS90 37p | OC19  SGp | 2N2926 10p | BAY1S 19p
30pr 1 S000uF  8BR|yoaik  13p AD1 BCLE8 11p | BEX84 28p [ OC20  55p | 2N3033 26p | BAY31
1TopR 105 40 VOLT [220.F 19 MINIATURE NEON ADI49 38p | BC169 1lp | BFX8s 38p | 0C23  S0p | 2N3054 55 | BY100 1
1000uF  ilp|6-8uF 8ip] 330UF $2p LAM AD130 60p [BC177 16p | BFX86 22p | OC25  50p | 2N3055 52p | BY126 16p
100uF  20p|15uF sipjafou® 26y | 240V or 110V 14 5p. 5 plus 4jp | ADIOL m '%}ggL E; o o<1 o % Az O B 8
2200, ' cac 2 238 P
ul  BApISSu¥ W I0GUF 4y Doz B | B 11y | BeYs0 71o | OCis S0p | 288704 11p | 0A5 185
: APug 1s»|BCisct Mo | BEXSL ARl 0Gh it | ansioe 118 [ 0A %
< p | BC186 2 17p 14p | 2NS706 1lp | OA4T
Mullard Polyester Capacitors AFI1? 189 | BG212L 11p | BFYes 88p | OCs+ 14p|2Ma707 1lp| 0470
€280 SERIES AFLIS g5 | O e I ToD ook b |oNais 1ip{oar B
250V P.C. mountiog: 001uP. 0:015, 0-022 3ip. 0:033. 0:047. 0-068 4p. 01 4lp. | | v A e il PHIOALS
B IS el e AR, F B B | 08 iRl Bl Bem dmidel e o
£D0%: BOGLLY, 0-0018, 0-0022, 1-0033. 0-0047 3p. 0:0088, 0-01, 0-018, 0-022, 0-033 33p. ALIGO wip | Boser Mp [0l Lok OCes  2ou | anams rap AFEH D
0:047, 0085, 01 4ip. 015 €jp. 0-22 Bjp. 0-33 1%p. 047 14ip. AL103 55p | BCI00 40p | MPS111 35p § OCB4 381 50p [ 0A%S  Bp
160¥: 0-01u¥, 0-015, 0-022, 0-033, 0-047. 0-068 3jp. 01 4p. 015 4p. 01 £ip. BC107 8p | BCIol a%p | MPa1)2 42p | TIP20A 53p | 40362 5lp | 0A200 11p
0-15, 022 53p. 033 7p. 0-47 8}p. 003 1Zp. IuF Mip. 1-5u¥ 22p. 2:2uF 24p | BCI08  9p 3 30p LaPSL13 85p | TIP20A &dp ! 40826 S0p
T
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Ruminations

By Sensor

Picking Over

A reader in Norfolk wrote in to
E.E. with a query about possible
radiation hazards from imploded
cathode ray tubes. As far as I
know there are no such dangers
since radiation cannot be stored
by the tube materials and no
radiation-emitting substances are
used in the construction. When
tubes are working at high volt-
ages X rays can be produced but
these only present a danger when
the tube is actually operating;
even then, the shielding provided
by the manufacturer of the tele-
vision set is adeguate to protect
the viewer.

1 know of a number of people
who have picked up quite useful
television and radio sets from the

local rubbish tip but before you
all rush off to the dump a few
words of warning. Probably the
best times for hunting are Satur-
day evemings and Sunday after-
noons when the local populace are
home from work and are busy
clearing out their rubbish. You
will have to be prepared to dig
amongst the grass cutlings, hedge
trimmings, builders rubble and
old mattresses.

The equipment that you may
find might be quite useless de-
pending upon how long it has
been lying there as well as its con-
dition when it was dumped. Avid
collectors seem to acquire a nose
for the art and talk like anglers
of the one that got away, i.e. of
the beautiful walnut console with
doors that was taken by the coun-
cil man in charge of the tip.

On official tips some councils
do not permit items to be re-
moved and it is worth finding out
if this is the case in vour area
as. this can save a good deal of
embarassment. One should of
course be very careful to wash
thoroughly after delving in to the
tip because poisonous substances

are often disposed of in this way.
So good hunting!

One Man's Meat

In one large engineering fac-
tory, I knew an old fitter who
gave a lot of help to laboratory
staff by building up prototypes
and models for development pro-
jects. In his greasy cap and bib
and brace overalls he regularly
visited the factory scrap bins and
carefully collected together any
material that might be useful. His
bench, being also his material
store, occupied the working space

- of eight men and with his free

access to all parts of the factory
he was able to oblain almost any-
thing without a stores requisition
form.

From the vaguest of instruc-
tions he would manufacture quite
complex pieces of equipment in a
very short time.” He was not a
tidy worker but he had proved his
worth many times over and was
therefore permitted to have a
quiet corner where he could get
on with the job in his own indi-
vidual fashion.

e e e e e e e A T e R e

7 5

SHOP
TALK

KB)./ Mike Kenward

I T was very interesting to look
through last month’s adverts
and see the various prices asked
for the Tutor Board kit. We did
not guote the firms an approxi-
mate cost—they simply adver-
tised their own price. Luckily the
prices quoted bore out our
approximate cost in all but one
case; the difference between the
highest and lowest prices rein-
forces what we have always said

I;Ja_;erydgy Electro?*fics, Nover_rfber 1973

about shopping around for com-
ponents before buying.

The prices quoted are of course
for all the electronic parts for
the first six months. There are a
couple of components which are
proving troublesome to supply—
the MB45P meter and the pre-
cision wirewound pots, so if you
receive substitutes for these don’t
be surprised.

Those of you who are now
building or have built the Tutor
Board should make sure all the
components left over are care-
fully stored so that when they
are required in the Teach-In ’74
series they are to hand and in
good condition.

These components will also
provide a useful stock when
TeachIn ’74 comes to an end—
in about 12 months. No soldering
is used in the series and hence
all the components will still be
useful for other projects.

T.R.F. Receiver

There are one or two rather
special components reguired for
the T.R.F. Receiver; basically
these components are all available
from the larger storés but things
like the Denco coils may be diffi-

cult to find in some areas.

The coils used in the receiver
are available from some com-
ponent shops or direct from
Denco. They cost 48p each and
6p should be sent with each order
to cover post and packing. Make
sure you state clearly which coils
are required when ordering. In-
cidentally, if demand is heavy
there may be some delay in the
supply of coils due to the short-
age of polystyrene used for the
formers. Write to Denco (Clac-
ton) Ltd, 355/7/9 Old Road,
Clacton on Sea, Essex CO15.

Make sure you get the
plug-in types.that can fit the B9A
holder (this is a valve holder—
valves are those glass things that
light up in the backs of tele-
visions!)

The MFC 4000B amplifier is
available for 67p including VAT
from Arrow Electromics Ltd., 7
Coptfold Road, Brentwood, Essex,
postage is free.

The  case used -to house the
prototype is available from H. L.
Smith & Co. Ltd., 287-289
Edgware Road, London, W.2.
(Note this is not G. W. Smiths).
The Universal Chassis part, used
to mount the dial, comes from
Home Radio.
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Gas Alarm

Yet another valve (see above)
holder is used in the Gas Alarm
this time a B7G type—it just goes
to show that there was something
good about valves! The gas sensor
although quite a new device is
now available from at least ome
advertiser in the issue.

The 741 IC is generally avail-
able in two types of case—the
construction is designed around
the 8 pin, dual in line type and
construction will therefore be
easier to follow if this type is
purchased. The case for the pro-

R R I Rt T

totype was a die cast box, when
painted these boxes make very
tough, long lasting cases that are
not unattractive.

Three By Three Game

An unusual, simple but quite
interesting item, the Three By
Three Game uses relatively few
types of component, almost all of
thertn being available from a
local hardware store. The push
buttons can be any cheap type
and most shops keep some for
less than 15p. Construction of the
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Storage

On the cover and on page 234
of your May 1973 issue, you show
a4 photograph of a set of inter-
locking plastic drawers, with
transparent trays.

Please would you tell me by
whom these are manufactured,
and their address; as 1 wish to
purchase some, but cannot, as no
shops around here seem to sell
them.

Mr. J. C. Ohlsen,
Glenfield, Leicester.

The storage drawers you require
are available from Ivoryet Litd,
Dept EE, 124 Cricklewood Broad-
way, London N.W.2. They are also
available from R. §. Components
and can be obtained from them,
vig your local radio and TV shop.

Crystal Set

The article in the July issue of
EvERYDAY FELECTRONICS on a
Replica Crystal Set brought back
nostalgic memories of my first
efforts of building such a set as a
schoolboy. Money was of prime
importance and with the exception
of the headphones virtually every-
thing else in the set was made

using odds and ends from the

garage.
With a little ingenuity the set

you describe could be made in the

same way except for the tuning
626

coil, since the sliding contact
mechanism could prove difficult to
improvise. I used two ‘‘spider
web” coils mounted one above the
other about !s inch apart. Tuning
was achieved by moving one coil
across the top of the other. To the
best of my recollection this device,
which was quite common in the
early days of radio was called a
variometer.

Manufacture is easy. Cardboard
discs with slots cut out can be
used as the former and about 50
turns per coil of 28 s.w.g. wire
should enable the medium wave
to be covered, although a little
experimentation with both the
number of turns per coil and the
gap between them may be re-
quired for best results in indi-
vidual cases.

F. C. Boucher,
Chelmsford, Essex.

Thermostat Monitor

In the September issue of
EveERYDAY ELECTRONICS, appedred
an article entitled Aquarium
Thermostat.

On the mains side of the circuit
on page 475, the diagram shows
a neon indicator in parallel -with
the heater. This method only in-
dicates when the supply is on,
when relay contacts RLAl are
closed. The heater could become
.open circuit, so that the tempera-

tase is not critical and plastic
boxes could easily be used.

Cases

We are often asked where
small plastic cases can be pur-
chased and we have recently
noticed that Home Radio can
supply a range (5 sizes) which
are very strong, “showerproocf™
and quite cheap—starting at 24p
for size 82mm x 82mm x 35mm
and rising to £1-03 for size
219mm x 168mm x 79mm.

O L RS0 LA

ture dropped considerably before
the owner realised what was hap-
pening.

I know cost is the prime impor-
tance, but why not wire in series
with the heater a milliamp meter
—-suitably shunted to read heater
current.

Mr. L. H. Cox,
Pevensey, Sussex.

As you say the cost of such a
meter is quite high compared with
the cost of the unit, end you
would have to look at the monitor
to krnow that the heater had
failed, a thermometer in the tank
would serve the same purpose.

Etching

Many thanks for a very interest-
ing magazine.

I wish to construct the Mini
Orgarn in the June 1873 issue. 1
have read the article on Making
P. C. Boards, and found it very
helpful, but have two questions I
would like answered. Firstly, the
quantity of ferric chloride soluticn
quoted is for a board 3 inches x
2!, inches, as the copper clad
board of the Mini Organ is con-
siderably larger, is it correct to
assume I increase the quantity
of ferric chloride in direct pro-
portion to the increase in size?

Secondly, after etching has been
completed does the solution have
to be thrown away or can it be
used again?

3 Mr. A, Ellis,
Brighton, Sussex.

The amount of solution required
is only a rough estimate—it would
be correct to increase the amount
in proporlion Lo the size of board.
The solution may be used more
than once but as it becomes
saturated with copper the etching
will take longer.
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PLUGS

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 } Jack

Pack 130 §* Jack Scerso ]

Pack 103 Loudspeaker Plug 1 7p

Pack 100 Phono Plug 7

Pack 230 3 pin Socket

Pack 236 5 Pin Socket

Pack 234 L/speaker Socket

READY MADE LEADS

3 pin to 3 pin Din

3 pin to open end

5 pin to 5 pin Din

5 pin to opan end

5 pin to 4 phono plugs

Speaker lead Din to spade
12fc.

Extension lead Din plug to

sockec [2ft.

All leads approx. §ft. in length.

DIAMOND STYL!

8TA; 9TA; 9STAHC; GP9l;
ST4; ST9; EV26: GC8

All at 80p each.

Double Diamond £1-25.
Diamond suitable for Orbit
NM22; GB0O; MID £2-25 each.

CASSETTE TAPES
Auadio-f“lagnetiu Cé0

I 6 I io 20
£1-001 £1-90 | £3-20 I £6-30
Cassecre Caddy £1-10
Cassetre Head Cleansr 35p

ZOMAL ILFORD TAPE
5* Standard 6007t

53" Standard 9001t

7* (Plain boxed) 12004t

7” (Westminster Boxad)

I t.
7" Reel of Leader Tape
{Blue or green)

MICROPHONES

AKG D109

AKG D202E!

AKG Di90C

AKG DI9QE

AKG D224

Sennhaisser MD21{N

Sennheisser MD413N

Sony ECM50

Audio RMS7F Radio Mike
£10

HEADPHONES

Sennheisser HD414 £10-60
AKG K50 £6-50
Beyer DT485 £35-00

SPEAKERS

E.M.I. 350 Kit 8 ohms  €3-20
E.M.I. 450 Kit 8 chms £4-50

RECORD CARE
Cecil Watts Dust Bug  £1-20
Parastatic Disc Presner 45p
Antistatic Fluid 20p
Dust Bug Spares

(Brush & Roller) IS5p
Prices inc YAT and Post.

CARTRIDGES

Goldring GEBOO £6-00
Orbit NM22 £4-00
Shure 75J6 £4-00
Sonotone 9TAHC (Dia) £2-00
Sonotone 8T4A (Dia) £5-50
Ronnette 105 (Dia) £1-25

J. ). Francis (woob Green) Ltd.

MANWOOD HOUSE, MATCHING GREEN,
HARLOW, ESSEX CMI7 ORS Tel: Matching 476

DAB

Mie., Tape, Disc., atc.

ready-drilled and tinn

professional finish to the unit.
* Size: 9:5% x 4:87 x 27,

PRICE: KIT ONLY £11:00
FACIA PLATE £1-50

S.AE. ALL ENQUIRIES.

J MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WiTH THE FOLLOWING FEATURES:

* Three inpuls easily adjustable 10 suit users Input requiremedts, e.g.,
% Uses advanced desian with five inteorated circuits.

% Slider fader volume controls mount directly on P.C. board.

% Full range bass and treble controls.
* Guaranteed top grade :%mponenls with fibrealass grinted Eircult Board,

% Battery operated (2 x PP3) not supplied with kit,
% Easy to follow assembly instructions {=vailable separately 25p).
% Attractive ready punched fatia plate, avaflable at extra cost, gives that

MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £15-00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K.

DABAR ELECTRONIG PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WS I0Z.
=
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FANTASTIC OFFER
GARRARD SP15 Mk tfl
Goldring G800. Tezk finish, plinth
and tifited cover with mains !ead
and DIN plug 3nd screened lead.
All fully wired.

Please add £1-75
for P. & P_ & Ins. £l4.75
TURNTABLES

Please add 95p P. & P. & Ins
BSR MPS0 £9-15
Garrard SP25 Mk 1If 19-95
Garrard SL&5B £12-75
Garrard AP76 £16-75
Garrard 401 £27-75

Garrard Zero 100 (sglej £33-95
Garrard Zero 100 (Auvte) £37-45

Goldring GLB5/P P&C £59:30
Goldring GI0I/P P&C £19-35
Galdring GL72 -£21-90
Galdring GL72/P £28-50
Goldring GL75 £27-35
Goldring GLYS/F £33-90
Goldring GL7S Lid £3-55
Goodmans TDI100 F&C GBOO

Cart. £47-1%
Thoren: TDI25 £59.95

Thorens TDI25 AB Mk Il {92-50
Thorens TDIS0 AB & C £5§-26
Thorens TDi65 AB & C £44-15
Wharfeda!c Linton with care. £25-50

TUNERS
Please add $5p P. & P, & ins.
Alpha H\'ﬂ!gue FTi150 £32-95
Amitrad Muluplex 3000 £24-50

Lowther FM Mk 8 N/P £42 75

/1 2-50
Metrosound EMS 20 Mk Il £35 =95
Rogers Ribrook FET 4 (Cha.) £32-95
Rogert R/brook FETl(cased) ﬂé 50
Sinclair PROGD M 4-90
Sinelair cascd tuner £15-]0

TUNER/AMPLIFIERS
Please add £1-10 P. & P. & Ins.
Alpha FR 3000 £60-35
Goodmans Module B0 £59-
Gaodmans Mod. 80 Com. £106-50
Goodmans Mod. 90 £74-75
Geodmans Onc-Ten £8B6-50

Rogers Ribrock (Cha.) £61-95
Rotel [S0A £45-15
Rotel 200A £57 -95
Wharfedale WE 40 Receiver €69-95
AMPLIFIERS
Plgaze add 95p P. & P. & Ins.
Amstrad 8000 Mk Il £15-95
Amstrad 1C2000 Mk ) £34-95
Amstrad Incegra 4000 £22-95
Alpha Highzate FA400 £39-05
Global 10+ 10 £19-75
Global 20+20 £25-95
Keletron 700 £18-25

Prices correct

ot time of going
»press (E.& O, E)
ond ore subject
to alterations

Hford, Essex.

ALL PRICES ARE INCLUSIVE OF V.A.T.

Rogers Ribourne {Ca.) £56-75
Sinclair 2000 £24-00
' Sinclair 3000 £30-5¢
Sinchir 605 £21-45

LOBAL AUDIO
DISGOUNT WAREHOUSES

Global’s coLpen
@® OGuarantee @

WE CUARANTEE THAT WITHIN 7 DAYS OF PURCHASE
W ANT [TEM OF 5000% (5 FOUND TD BE GEMUMELY
DEFECTIVE WE WILL AEPLACE THE SAT BO0CS
WITHOUT QUESTICH AFTEN 1 DATS SOODE ARE
COVERED Y MANUFACTURERS B2 MONTHS
BUARARTER

Kelecron 1500 £24 45
Merrosound ST20E Mk (I £29-45
Mecrosound STEO £50-85
Rogers R/brook (Ch.} £41- 15

Rogers Ribrook Mk !l {C3.} £44 35
Rogeres Ribourne {Ch.)

Sinclair PRO 60 2 x Z30/P25 £16-40
Sinclair PRO 60 2 x Z30/PZ6 £19-45
SinTl:Iair PRO 60 2 x Z50/PZ8

ra

ns. -25
Sinclair AFU (Filcer Unirt) £4-95
Sinclzir Sterco 60 Pre-amp  £7 35
Sinclair Z30 Amp. £3-8s
Sinclarr Z50 Amp. £4-50
Sinclair PZS Power Supp. £4-20
Sincliir PZ6 Fawer Sdpp. £6-15
Sinclair PZ8 Mains Trans £4-95
Sinclair P28 Power Supp. £6-15

SPEAKERS
£1-65 for P. & P. (per pair)
Amstrad Acoustra IS& £26* 9
Amstrad Acoustra 2500 £30-75

Apcllo 138 £15-95

DM5 £33-50
Celestion Ditton 1§ £50-75
Celestion Ditton 44 £79-95

Goodmans D/Maxim £39-70
Gaodmans Mezo 3 £49-95
Gaodmans Havant £34-95
Kelezran KS4 £13:95
Keletran K8 £€22-50
Sinclair QI& £10-95

Sinclair Q30 £30-95
Wharfedale Denton 11 £26 95

SPEAKER UNITS
VWharfedale Linton Kic £16-85
Wharfedale Glendale Kiz £29-95
Goodmans Din 20 Kit €14 75

PLINTH &
COVERS

£3-20*

For Garrard
F 25,

2025 TC.

3000, BSR

McDanald

MPS50 £3-08, & P.

For APTE, SL728 SL?SB etc.
£4-75 1 Tlp P, & P,

CARTRIDGES
Pleases add llp P, & P. & Ins.
Goldring G850 £2-75
Goldring G800 £3-95
Goldring GBOOE £6-35
Goldring GBO0SE EIf-00
Shure M3D £3-30
Shura M44f £4-45
Shure MSSE £5-00
Shure 75ED Type 2 £9-95
Shure VIS £28-00
Shurr M7SEf Tvpr 2 £8 15

Dept. (EE11), i74 Pentonyille Road, London N.1. Tel. 01-278 1769
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue,
Tel. 01-550 1086

Open Monday 1o sawrdv ERVERGEG
6 p.m. LATE NIGHT FRIDAY 7 p.m.

MA". UHDER . Order with confidence Sena Postal Oider. Cheque
- Money Order. Bank Dratt. Giro or Cash by Registered

Masi. CALLERS: Please nnte tnat cheques can nnly be accepted togetner

wiln cheaque €3:0% (ot Bavr,lay Carg)

.EUSTON & NCRAS

o main read leading to ks_Easi and West Cﬂumry




AUDIOTRONIC MODEL ATM:1
Top value 1600 o.p.v.
pocket sunithnetar.

Ranges: G/10/50/250/1000r.
AC and DC

DC Currcnt 0-1pA/I00mA.
Rerlstanee 0150k ohins.
Declpels —10 to +22dB.
Bize DO X 60 x 2Bmm.
Complete with text lcada-
£2.95. Post 16p.

RUSSIAN 22 RANGE MULTIMETER
Model U437 10,000 op.v.
A fimst class  versatlle In-
.trnmnnl asnufactured 1n
U.B68.R. to the
standanie.  Janges: GJ10f
80/260{600/1000v D.G. 2:5f
&50[ '250/GC0/1000x AL

Current  300wA[1{10}

1H0mA 1A, Resistance
300 ohiny/3/30/300K [3m 2.
(Jomplcte with  batteriex.
test leadn. fnatructions and
sturdy 1 earTying cant.
24 85. P. & P. 25

MODEL 500

50,000 O.P.V. with over=
1oad protectlon. wirror scale.
0/-6/2-5/10{2561100/250/600f

1.000v, DL, ona;mm,
100/260/500, ooo
0[50 A /515

amp. D.C. ]-!om,u Mcg l
60 Meg 2

410-50. I'ast pald.

Leather Caxe £1:-76

U4312 MULTIMETER
Brtremely sturdy instrament o geueral
electrical une. 167 o.p.v. e
Of-3/1:5/7-5/30/50/150/300]
600/000 VIX: and T5mV.
ol sll 5[7 1130/60150/307
600{000 Y AL.

0’300,;AH 5[5”5[60’160
600:111\!] 566 AMP. D.C.
Of1-8/8; IBII‘OIIEOIBWIHAI
1-6/6 AMIZ. AC

0f200 ﬂf!Klaﬂh (93
Accuracy DU 19, AG1:69,.
Knife edpe poln!er. mirror acale. Cotuplate
with stardy nieial c-rryi ng . leads and
Inatructions. 29-75. P. & P. 28p.

HIOKI MODEL 700X

0 0.I.V. Overload
pnkntl n. Mirror scale.
“31-6/1-3/1-5/3]6]12 30160/
120{300{600f 1200V DC
1 lmll!.‘ l-",so’raliﬁo,‘mluou

lmopAlxmnnfaonuoisomn A
AMP, I 2

MCII!O \hu ohin —20
650D, 414-05. 1. & P 20,

MODEL C.7080 EN

Uiant 67 mlrror acale. [:-_—
%0.000 opx. 0723 /1! o
15110[50[“501]000!
5000V, 10.C. 0 f 25 [ 10/
&0 } 250 f 1000 ,f 5000V,
AL, 0!60‘1.\[1]]0’100,
S00mA [ 10 amp |
0 f 2K | "MK [ 50 mrl
- 20 to -+ B
21395, Cost ﬂup

|| volt A0 DC. Volta:

TMK LAB TESTER. o
100,000 O.P.V. Giln
Beale Buzzer Bhort Cir-
cult Check. Bensitivity:
100,000 O.P.V. D.C. BK/{

-5, -5, 10, 50, 250, 1,000
V. A . ‘Volta: 3, 10,
500, 1,000V.
D currem, 10, mo,.m
10, 100, 500mA, 2:5, 10 sup. Hesistance.
1K, 10K, 100K, !0MEG, J00MEGQ.
Decibeta: «—10 to 48 db. Plastic Casc
with Carrving Handle. Size: Tjin.x 65m. %
3jin. $1995. P. & P. 25p.

Model 5-160TR MULTIMETER’
TRANSISTOR TESTER
100,000 o.p.v. mirror scale)
overload protection. 0f-12/
«8/3f12)30{120/400 V DC
o,falsomo;eoo v AC. 0/12}
00 Af 12/300AfIL AMP
DC- 0/10 K[1 MEG{100MEG.
—20 to +p50db. 0-01—+2 MPD.
Trannistor tester messures
Alpha._ beta and Ico. Complate
with batieries, Instructions
and leads. £14-85. P[P 26p.

KAMODEN HM.350 TRANSISTOR TESTER
Eigh quatity instrument
1o test Reverse Leak
current and DO current.
Amplification factor of
NPN, PNP, tracsistors,
diodes, ECR'a ste. 47 »
44" clear scale metee.
Qperated from {nternal
batteries. Complete with
{natructions, leada and
carrying handie. #1250,
Post 30p.

MODEL 449A IN

GUWS GW.SMITHGGDRruo)LTD

TME MODEL 117 F.E.T. ELECTRONIO
VOLIMETER

ARF-300 AF/RF SIGNAL GENERATOR

Battery operated, 1!
meg lnwt. 2 mgu

Biu 53" x 4)” x "I"

S VOLTS 0-3-1200V
.AC YOLTS 3-300V
RMS. 8-0-300Y P-P.
DC CURRENT -12-
J2mA. Resistance up
tn 20003 nhm gec:heh —20to d‘ildsl;

Pﬁ?ﬂﬂp

KAMODEN HMG-S0D IHSUI.ITION
RESISTANCE TESTER

Range 0-1000 Mcg-
ohms, 500 V¥oit
Battery operated.
Wide range clear
toeter 437 % 47
Complete with de-
Inxe carrsiog case.
batteries, instruc-
tions. $18-95. Post 30p

MODEL U43II SUB STANDA!ID MULT!-
RARGE YOLT AMMI
Senaitivity 330 ahmn,‘Volt
AQ and DC. Accurscy
0-5% D.C. 1% AQ. Boale
Tengta 185mm. ﬂ 300/750.A
16/3/75]18 30175]
1607300 f750mA J 15 3 /)
.BAMPDCOIHTSIIM

80 [ 76 [ 160 [ 300 |
750mA } 1B [ 8} 15
AMP AC 0 [ 75 [ 150 }
300 'usomv IR ¥ ¥
78415 | B 76 | 150 [ 300 | 750V DC
¢/750mV {1-6/8/ 75/ 163078150300

1750V AC. Antomatlo ent out. Bupplied com-
plete with test lcads, mannal and test certif-
cates. £69:00. Post 50p.

CIRCUIT TRAN-
SISTOR TESTER
Checks trus A.C.
beta in { out. Checks
Tco. Checks dlodes
in j out. Checks
BCR, etc. Bats
HI 0 - BOO,
1O 2 - 50. Tcbo 0-5000uA. 210j248 V A.C.
aperstion £17:50, Post uGp.

LBS TRANSISTOR TESTER
Tests ICO and B.
PHF JNEN. Opern:e-
from #v battery. Com
plete  with  all ln-
structions. ete. £8-85.
P& P. 20p.
——————————
LB4 TRANSISTOR

TESTER

Testa PKP or NPN tran-
gistors.  Audic  {ndication.
Qperates on two 1-5v bat-
terics. Complete with all
instructions, ete. #4-50.

& P, 20p.

TE—40 HIGH SENSITIVITY
.I.C. VOLTMETER

meg. Inpu

OOll 03/-11- MIISIIOIS‘\IIWI :
V. RMA. Gepa-t2 Mol

370 WTR MULTI-METER
Features A.Li. enrrent rangee. g
40.000 o P of- Df" 5110180/
250500 100
of - 5“0[50["50[500[1000\' AC
ornco;mmmnoumuma Anng

Bf100mA[1/10 Amip AC
nlahfsokfmol\pﬁ meaf 60
Qi

_20 08Ul

A17-50. P. & P 200

—40 to <4004
Supplied brand new wmplau
with leads and instroctions.
Operatlon 230¥. A.C. $17-60.
Carr. 26p.

TE-65 VALVE VOLTHETER
28 ranges. D.C
1-56-1.500r. A, o \'olt-
1-5-1.500v. Realstnoce up
to 1,000 mecgohms, 200/
240v. A.C. opemtion.
Complete with probe and
i atruct 1o}

KAMODEN 72.200

MULTITESTER
High renxitivity tenter.
200,000 o.p.v. O\erloml pm
tection. Mirror xcal

o,f ozilt?la[mf]?o,'eonf
ofLsnn.reofsonp 112608

O f éuA | I"‘ml[ 120m) |
600m A
07124 AL

ST L6301, O/ 2K J 200K /1 meg |
200 mey ohims. 21885 Posl 30p.

Al PRICES ARE SUBJECT
TO 0%, VAT

628

$17-50. P. & P 30p.
Additional probes avail-
£2-12; H.

able: R.H.
£2°50.

KAHODEN HM. 7208
FET. V.O.M.
lnput impedance 10 mex

0)-2541f25 [Iﬂ[bo‘
250 / 1000V 3).

9 /23 ] 10} 50 | 250
1000V, AL,

0/ 25pA | 25 25 [ 20
mA D.C.

—~ 20 to +

0[.5'&,50!\ l 500!\ Jaleg
B500meg ohims.

£14-95. Post 01

BELCO AF-SA SOLID STATE SlKE
SQUARE WAVE CR. OSCILLA
Bine 18 % 200,000 ilz: Rguare IEIx"D 000 Ha

Output mar. _ -

+ 10 dB.
o

{10 K obm» I
e

Operation In-
ternal batterics
Attractive 2-
tone case 7§°> |
8§ x 2% {
Priea  417-50.

Carr. 179 2

30-3 PORTABLE QSCILLOSCOPE
3ln. tube, ¥ amp. Bensitivity
0-1v  p-p/CM. Bandwidth
15 cpp-1-5 MHz. Input fmp.
2 meg 0Q 2pF X amp.
scanitlvity 09y, p-p/OM.
Baodwidtb  1-Beps—800kHz.
Input imp. 2 meg 2 20pF.
Tims base: & ranges 10 cps
300 XHz. SBynchronization.
Internaljexternal. [luminated
acale 140%218x830 mm. Walght 18jlb.
220{440V. A.C. Aupplled brand new with
bandbook. £52-50. Carr. 80p.

Q-5 PULSE
0SCILLOSCOPE

For display of puissd
and periodic wayeforms
In  electronic  olrcuita.
VERT. AMP. Band-
width 10MHz. fensi-
tivity at JOOK Hz VRMB]

mm. -3-25; HOR. AMP. Bnmhlld;h GO0K Hz.
Bensltivity at 100KHz, V RMB/mm. -3-25;
Preset triggered eweep I-3.000umec.; fres
running 20-200,000Hz In nloe ranges.
Cslibrator pips. 220 x 3860 x 430mm.
116-230V. AQ op!!‘l"lon $39-00. Carr. pald.

RUSSIAN Cl.16 DOUBLE
BEAM OSCILLOSCOPE

S!Icl-)’m Band. Beparate
and ¥?2 smplifiers
Reeu-u;ulu Bin. x 4n.
CRT. (h.llhrllzd trig-
gtred sweep from 4 pfsec.
to 100 mllll-sec. per em.
Free running thine base B0 cfa-1 mcj Bulit-
in time base calibrator ;n pli!udl
with il
accessoties and instruction manual
£87. Carr. Paid.

MODEL AT201 DECADE ATTENUATOR
Frequener range 0— 1

200K Hz. Atlenoator
0-111db, 0-18b step.
Impedance 600 ohme.
Max. joput power ‘
304bm. Size 180 x 80 ¥ 5mih-
212:60. Post S7p.

All t ined,
compact, folly port-
able. AF slns waveo
18 Hx to 220 KHz.

square wave 18 Hz
to J0O0 KHz. Ontput
sine | squars 10v.
P-P. RF 100 KH:z to
200 MHz. Output 1v.
maximu. Operation
220/240v. AC. Com-
plete with instructions
and leads. £29-25.
Post 50p.

MODEL TE.IS
GRID DIP METER

Transistorised. Operates an 1
Grid Dip, Oscillator, Absorp-
tlon Wave Mecter and Osell-
lating Detector. Frequency
440K c/s~280Mc/s  in |
3A Dleter. Y
battery operation. Slze 180 »
80 x 40mn

£15-00. Post 20p.

TE-200 RF SIGNAL GENERATOR

Accurate wide range signal
gensrator  covering 120
Kc[u B00 Mcjs on 6 banda,
Directly calibrated Varl-
able B.F. attenuator, audlo
oatput. Xtal aocket for
calfbration. 220/240V. A.Q.
Brand new with instrve-
tions £17-50. Carr. 37p.
Bize 140 x 215 x 170 mm.

TE22 SINE SQUARE WAVE
AUDIO GENERATORS
. . O

Bine: 20cps to 200
kefa on 4 bands.
Bquare: 20cps to 30
kcfe. Output Impe-
dence 0,000 obtne.
200/250V. AC. op-
eration.  Supplled
brand new  and < gl

guarantesd with insv.rucnmu mln\n.l and
lud.l £17-50, Carr.

AUTO TRANSFORMERS
0[115!2:?[ Rtey up or step down. Fally

shron

£235 P. & P 18p
150 W 2300 P. & P. 18p
300 W E4-00 P. & P. 23p
50O W £580 P. & P.38p
1000 W 2395 P. & P. 88p
1500 W 21125 P. £ P. 43p
2250 W #1900 P. & P. 80p
BOO0 W £40-00 P. &£ P. §1

“ YAMABISHI * VARIABLE VOLYAGE

TRANSFORMERS

Excellent quality st low cost. All models
lnp:l‘ 230V, 50/80 c¢/s. Variable ootput
¢-260

MODEL 5-260
GENERAL PURPOSE
BENCH MOUNTING
1 Amp 2700

2-5 Amp £3-06
5 Amp A11-76
8 Amp 115

10 Amp 28250

12 Amp £23-60

20 Amp £45-60

26 Amp 25800

40 Amp 282-50

MODEL 5-260B
Panel Aounting.

1 Amp . f 3
23 Amp

Carriage and
Packing Extra

240° Wide Angle
ImA Meters

MW 1-8 60mm pquste.
MW 1-8 80miu square

P. & P. extra

230 YOLY A.C.
50 CYCLES
RELAYS
3 ~etx of changeover con-
iacts at § amp raiing, 40p

ench. P. & P. 10D (100 lota
230. Quantitien available.
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T HIGH QUALITY
i ONSTRLI:TION KITS
ppontad vnchiss =1 oll broches
C:unoi-'-l mub(nrmrmnm ey 10
foil ma ingtoucuons. ard covererl
oy il gusanmee
P ant Backing 10 per ket

|Jgsry

AFZD Moo trarruior ampl. fie

Moro tranasor & re-amotifin 264
A‘Jm Plawu e liee (u:m‘w treree €8y
Actamtic lgh (orool 253
AT30 hotaet seritching unit £5.70
ATEQ e w0
AT - 1820
ATEG 5 80
AT60 780
ATES  Pyychedalx Light L0120l channet EtA5S
HEST  Aledium mawe Marmintse £xi3
MFI5  FiA grpmynioe recener
HFJ10 FM n el . £1% 81
HE25 De-uaw £ tuner it . o1z
ETI0 Starwn oocoder for HEIIOHESZS 8.5
HFYS5 Asos amalther for AM/FAI BensE b 0,14 £1.77
PG Slnlmpr-rnplurm-nlh 22 ARG, . N7
GUIIO Tremeto i for guitarverc. £1.50
NTIO Fower oty 100 m,o O ciab. 12V unesy  £6.15
NTI0 Prafenion: gpllea conw: naey,
FcI0Val. 22 F1251
NTIOE Tranuwor mmlﬂ ‘1'|5V ACa'Dl: ta ﬁV
T 5¥ s 5V IO (Z¥0]
MYIB Pover winoiy 230V AL u 5 wvoc
...... £aE0
NT315 Ven« .u:-ruv élﬂ\l AC " 4: lsv Dc
Mmsy

PS 200 REGULATED P.5.U.

Bolld atate. Variable output
5-20 volt B.C. up to & amp,
Ipdependent metern to
mopltor voltage and cour-
rect. Qutput 220/240 V.
A.C. Bize 71 x 5§ x 31*.
#1985. P. & P. 25p.

PS.5000B REGULATED
POWER SUPPLY
Holld state. Output 6. 9
ue 32 volt DC up to 3
smipa. Meter to molillm
carrent. Input 220{/250v
AC. Biza d° x 317 x 617
21197 P. & P. ip.

MCA. 220 AUTOMATIC
VOLTAGE

STARILIS

Input 88 125 VAU or 178,
250¥AC, Ountpat T20VAC

or 240VAC. 200VA rating.
61197, Carr. &80p.

POWER RHEOSTATS

High gnallty ceraniic rou-
stroction.  Windings  em-
hedded b vitrecan cnamel.
Heavy duly brush wiper.
Contlugoua  rating.  Wide
range arajlable ex-stock.
Single hole fixing. lin. dia.
shafty. Nulk yoantities avail-
alle.

%.é W].ATT. 10§25{50]100250/500/1000 ritinie.

50 WATT. IDIZBJSUIIDDI"EWMIIOO!)["SOD

or 5000 ohie. £1:35.

100 WATT. ][5][0,‘.5[.)0]100}'2.:0’500[1000
7 2600 ohma £1

230\"240\' SMITHS SYNCHRONOUS

GEARED MOTORS

[ Bullt in gearboxr. AH hrand

! new and boxed. 30 RPH

j OW; 2 RPH CV; 20 R'IT
ow; ]lPll ACW; 30
BEH ¢
0y ur.h Post 12p.

REFLEX HORN SPEAKER RUH.&

nilt I driver umt. Im-
pcdn:ncc 16 ohm. Power
aling 10 watt Response
380-T000Hz. ADPIOX. kize
67 x #7. Weatherproof
and shock

CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS, EDUCATIONAL

AUTHORITIES, ETC.

Over 200 ranges in stock—ather ranges to arder. Quantity discounts available.

Send for fuily illustrated brochure.

Type SW.IOD 100 x 80 mm. |
E..‘==‘-__—
!.8 PS R

. 2395 oF g
u o0 |1 nh
£3-70
. 23-80
£3-80 %
. 23680 | Samp. DU, 2380
#8360 | 300V. AC. .. £370
23-60 | VU Meter .. 24:30

JoouA #3 20V. D.C. 2310
IN'Q-IOQM £3-85 | B0V. DG, .. £330
200uA 2330 | 300V, Dt 23-10
E0opA 2315 | 16V. AC. £3-30
TmA ... £3-10 | 300V. A.C. £2-30

$3-10 | VO Meter £3-50

Type 5D.640 §1.5mm x 85Smm Fronts
S0a4 ...... £3-65 ; S00mA 32590
B5O-0-50), ” 05 | lamp..-. ... 22-90
100uA ... 2300 [ Semp... ... 2280
300-0-100uA 2300 ) 10 amp 2260
200; .... #8300 | 5V. DC. 2090
({0 TEN . 2288 | 20V.D.C 2290
Jma ... 2890 | MOV.DC. 4280
3ma .. 8290 | S00OV.D.C. 4290
1omaA . 2280 [ 15V. AL . 2300
30mA . £2-80 | S0QV. AL 13-00
160mA £2-50 ! VU Metex 2315

Type SD.480 46mm x 59.5mm Fronts

...... 228 2280
50-0-50un  22-80 2280
100u4 .... 8275 28-20
100-0-100)s2 AB-75 42-80
200U A .. 2270 5 £2-00
S00LA 48-85 | 20V.D.C. .. 22-80
1mA 8280 | sov.D.C. .. 22-80
H ook 4580 | swv.ne. 28
S0mA © sap | 15V-AC 2270
1060mA . gR-80 | SOOV. AL .. 2270
500mA 4280 | VU Meter .. £280

“SEW' EDGWISE METERS

Type PE70. 3 E7/32in. x | 15.32in. x
2%in. deep

Type MR.B5P. 45in. x 4tin. fronts

= l £3-80

2380

£3-90

23-90

2390

2390

£3.95

2390

290

BORA ... t4-40 £3-80

60-0-30u4 1425 £3-90

1000A ... 24 £2-95

100-0-100pA £405 2393

200544 . 2495 £5-90

002A ... E3-90 £4-55

B500-0-300; 2390 23-50

ImA ... 28 90 43-80

30-1ma .. £3.90 | 10 amp, ACS 1300

SmA .. ... 2390 | 20 amp. A.C.* £3-680

10mA . £890 | 30 amp. A.C.* 23-50
Type MR.52P. 21in. square fronts

PA L. 2350 I 10V_D.C. .. 22-5¢

£0-0-B0uA £a.06 | 20v.D.C. .. 2250

A . 2300 | 50V.D.C. .. 2280

100-0-100zA 8293 | 300V. D.C. 1250

500pA . 2385 | 15V. AC. .. 428

i vt o 2250 | 300V, A.C. .. 2260

SmA ... £2-50 | 8 Meter ImA  £2:80

10mA° ... 2250 | VU Meter .. 8360

S0mA 2250 | 1 amp. AC. ° £2-50

100mA . 2250 | 8 amp. A.C. *IE:50

$00maA 22-50 | 10 amp. A.C. * 22-50

1 amp £22.50 | 20 amp. A.C. * 42-50

8 amp . 22:56 | 30 amp. A.C. “3£ 50
Type MR- 65P 3}in. x 3¢in. fronts

...... 10V. D.C. 12-80

. D 4280

A - 4280 |

100—0 10011 A u 10 | 150V. D.C £2-80

95 | 300V.DC £2 50

Lof o -7 | 15V. A.C. 42-80

500-0-300xA #2680 ; 50V.AC. .. 8280

ImA 80 £3-80

SmA . 2380

I0maA 2280

50mA 4280 | 8 Meter Imh 4288

100 A .. £3-60 | VU Meter .. 8370

B00mA B - IE a)

"SEW" EDUCAT[ONAL
TERS

Typa ED.ID?. Size
overall 100mm x
90mm x 108mm

A pew rafige of high
quality moving eoll
Ideal

bench  applications.

S0t 50pA
100

Type MR. 38P I2 32|r|. square fronts

. 2225

2 . 2225
2225

m 2235
$825

22-25

22-25

¢ 2225

| 2225

£2-55 | 2225
£2.50 2285

. £245 2825
£2-40 2225
£2-25 2225

. £2.25 4225
£2.25 228
£92-25 2225
£2-26 2285
2285 4230
2225 2230
£2-25 22.30
£2-85 2230
£2.25 2230
2226 A 42-30
£2:25 | VIS Meter .. 2246

in. square fronts

100-0-100pA
200uA ...

10 amp. A 2240
20 amp. A-C. * £2-40
80 amp. A.C. * 42 40

“SEW' BAKELITE
PANEL METERS
Type MR.6S. 3{in. square fronts

1}

u.
50 amp. .... 8280
8V.D.C. - 2280
10v.D.C. .. #2680
20V. D.C. .. #2680
50V. D.C. .. #2-80
150V. D.C. 42-80
300V, D.C. 12:30
...... £4-60 | 5omV. D.C. 2290
B0uA ... 23-55 | 100mV. D.C. 4290
50-0-80uA €£3-05 | 30V. AC.".. #2085
100uA ... £3.00 | BOV. A.C.*.. 2285
100-0-) #300 | 150V. AC.* 42285
SOOMA  .... #8270 | S00V. AC.®* 466
500-0-5 22-80 | S00mA A" 2480
imA ...... £2-80 | 1amp. AC. * #2480
1-0-1mA .. £280 | 5 amp. A.C.* 2280
AR T 2260 | 10 amp. A.C. * 1250
10mA  .... E2'80 | 20 amp. A.C.* £2-60
S0mA ... £2-80 | 30 amD. A.Q, v £2-80
100mA ... £2-60 | 50 amp. A.C.* £2.50
BOOmA ... £2-80 | VU Meter .. 1388

3* mirror scsle. The

proof. - .
OUR PRICE £4:.97 P. & P. 30{) gwﬁﬁp.\ - gzg 1 BOOpA o= !.3-20 meter mmenllent In ety :-wrexlhle to Type 5-80 B0 mm. square fronts
. = AL lmm‘i.. Bﬂg S A‘C in the following ranges: ugEDA-GDpLA g:g
BVD.5 VERNIER TUNIN 1 ¥ fs LAC.. 4 ,
5 U:‘wr %—?Ltmp]meﬁm 200uA 7 . £3-40 | YU Meter . BOuA ...... 6-80 | 20V. e .. 2685 | 100umA .... #3440
dnru vernier diale, Log 1 i 80T, d.c. £5-95 | 100-0-300uA 25-80
acale 0-180 degrees. Rlank = 300V.dc. .. £6:08 g?-f):a\ iere g&g 1
e T R e o P s DU o
= ize T4T 3 ” i o . o amp. D.C. -
ey h’.‘g.‘;".;;: Miphrclal s ALLP?THERS MOVING COIL EV/50V d.c. | £2.00 | 300V.D.C. - £300 | 300¥. AC. .. £3:00
OTR PRICE £1-62 P. & P. Tdp. ease add postage 1 amp. D.C. 00| VU Meter .. £870
1021 STEREO LISTENING AUDIOTRONIC AHAZ101 STEREQ | EA.4]1 REVERBERATION MP7 MIXER PREAMPLIFIER > ;
STATION HEADPHONE AMPLIFIER SEND SAE FOR NEWY 8 PAGE
T AR _——~ Al alicon AMPLIFIER 3 mlero- | SEML CONDUC{SOTRS & VALVES
ancing M =r— transistor ::::ﬂgm.':; LV
and galn amplifer op- | Seli contained. el Idw‘ e
aelection Ji erates from | transistorised, padiEional _ALL PRICES ARE
B magnettc, | batiery operated. e SUBJECT TO 10% VAT
apeakers ceramlc or | Simply plug In i " \i ko!;-;un:lhl-
with sddi- | toner inputs with twin stereo | microphone, ADE Rgcotaplel RS R ]
tianal | headphone outputs and separate | EuMar, ete., and ontput into your AL eors nu" PIax by S
fachity fur serew headphone | volume controls for esch channel. [ ®mplider. Volume contrel, depth Inp:uso)ohrz;;n.'ixamv 60]";’\‘-
«witching. 2 gain controla, speaker | Operaten from Bv battery. of reverberation control. Beautiful § 3 obm. Fhiono meg.
on-aff sllde mwitch, stereo head- | INPGTS: SmV[100m¥. walnut cabinet. 74 x 3 x 4im. | 99K Phouo ceramic 100mY | meg-
phone rockcts. 67 X 4° ¥ 2i%. | OUTPUT: 50mYV per chauncl. CutEutR2soi N obE
Our iy P.&P. | Our P.& P. | Our - P. & P. | Our 4 P.&P.
Price £2 25 15p | Price £7'5 15p ' Price £7 5 15p | Price €8 97 20p £
E1 __d_qy Electronics, November 1973 - 629




9 wavebandscovering 8-29-7MHz
§44-146MHz and 1¢-00MHz WWV.
N8B, CW, AM aud FM. AF output
inore than | watt, 8 Mcter. Squelch
control. BRO. Variable EF and
AF controls. 4-16 chm output and
phone jack, Power requirements
100f240v. AC. 12-14v. DC.

Our £ | 55.00 Carr.

Price Paid

TRIO TR2000 TRANSCEIVER

#ully transistor-
ined paortable
VHF Transceiver.
willtranrmit aml
Tective on 6 chan-
nels between 144-
E46MHz. 1 watl
transmitter. 194
DC internal or
extarnad sopply. Built ju charger
for ni-cad ¢ells.  Power/volnme
awiteh, aqueleh control, chaopel
selector, wike ancket, earphonef
cxternal Apeaker mocket. Compl

4 Bauds cavering 590 Kefs-30 Mofs
B.F.0. Bullt-iu Bpeaker 220/240 v,
A.C. Brand new with instructlous.

Qur £|5.75 Carr.

Price 37p

UR-1A RECEIVER

4 Buinlx covering 650 Kcfx-30 Mcja
FET.. 3 Meter. Varlable BI'Q for
B8B. Balit-in Speaker, Baud-
apread. Benzitivlly Control 220f

240 v, A.C.or 12 v, D.C. Brapl new

with instructigns.
o €500

with microphoae, 14448, 144-72
and 145-32 crystale. Bize 134 x
58 3 180mra.

Qur o Carr.
Price £79 50 Paid
TRIO TS515/PS515
TRANSCEIVER

High TNs1G

amstcur

uslity
baned receiver eavering
£0, 40, 20, 15 and 10 metre banda
with PS515 power wmupply and

SHLCW

speaker anlt. Trapwnitfrecelve
frequency 9-5-29-7MHz. Qutput
1-5 wattn, Power requirements 110-
1201:£20-240v. AC,

Qur A Carr.
Price £2 I o 00F‘ait:i

BELTEK
W5400 = f
TRANSCEIYER

Solid rate moblle tranweiver fur
13y DC peg. usc. Transmfta and
Recelvea on any 12 of 28 channels
between 144 and 146MHz. Power
ontput 10w and 1w swltchable.
internal 8* speaker, Complete with
dynamic mike, PTT awitch, three
seta of crystals for 144-48MHz,
L44-80MTiz, 145-00M Hz. mounting
pracket and instructions. Size
approx. 130 x 60 x 220mm.

our £75.00P&P

Price 50p
TRIO JR310 SSB RECEIVER

WWVY

15MHz. 851, AM and CW. AP
output more than | wabt. Crystal
controlled RFO for BSB. 8 meter.
ANL ete.. AC X10/120-220/240+.

Qur  £75-00 S,

ALSO SEE
PREVIOUS PAGES

630

LAFAYETTE HA-600
RECEIVER

Gieneral coverage 130-300 Kofw, 550
Kefs-30 Mefs. FET front end. 2
mech, filters, product detector,
variable B.F.0. noipe lunlter,
8 Meter Hamispread. RF Gain.
200/240 v. AL or 12 v, DG
Brapd ucw with lnatroctions.

Sw £50-00 C

Price
TRIO 9R59DS RECEIVER
AT

4 bands cavering 530 Kofs to 30
3Mcfa continzous and  electrical
bahdspread on 10, 15, 20, 40 and
80 metres. 8 valve plus 7 diode
cireult. 4/8 ohar output and phonc
jack. SBB-CW, ANL. Varisble
. bandapread

BFO. 8 nieter. Sep.
dlal. 11 frequency 445 kefx, awlic
output 1-5w. Vasiable RF and A¥
gain controls 116/250 v. A.C.
with Inatruction wancal.

Our

Price

Carr.
Paid

£49-5

HAND-HELE
2-WAY
WALKIE-TALKIES
?. a P. 60p.

SEYFUN -160MW. £34-85 pair.
P302—2 CHANNEL 300MW.
£52-50 palr.

TI1003—3 CHANNEL 1
£71-86 pair.

LICENSE REQUIRED
OPERATION IN U.K.

Watt
FOR

3.5TATION INTERCOM KE.610

S
"

| Master sl two sub slatlons. Can

be used on desk or wall mousted.
Complete with cable and batterics.

Our £525 P &P

Price

RANGE OF
HIGH GUALITY
a

AMR-900 GLOBAL
AM/FM PORTABLE RADIO
i 1 10 wavebands

T
for the A i

Audiotronic Products are

Group of Companies and as s member of the Rroup we are pleased to
1abulons range of high quality eawipment, Made to our own

offer yon this

each itex |
at & walue for money price!

per and raBability

ACD.560 Stereo Cassette
Deck g

A beautifully
et5ied 3 track atereu
deck with an uontstanding speei-
ficatjon offered at & ren Iy
low price. Incorporates ~ host of
{eaturca including switchable noise
fitter nortnalfchreme tape selector,
twin VU meter, slider recond]
playback level controls, front panel
headphone socket, recording indj-
cator lamp. phonofDin Une inpné
sackets, 3.5min mlke inpot sockets
ele,  ete.
100-8K Hz
S8[N—45d B. Croestalk 454 B. Scpara-
tlon-35dB. Nolse limiter-6dB at
10ERz. Cowmnplete with phono
connecting leads.

Phise £39-50 falti;
AHP-8D 8 Track Stereo
Tape Deck

Can be uaeld
with most hi ti

ted track

indieators. Attractive cabinet with
black and siiver trlm. Qutpat level
T50mV. AC 220/2H0v.

ouE '£]].95 F- & £ 50p.
AHP-8A 8 Track Sterec
Tape Player

in
glving v} + 2t watts nus outpat.

1ncurpmates buili auplifiera
Push button track eeiector,
Himmninated track ludicators, slider
coutrols for volume, balance and
tone. Attractive ecabinet with
black and eilver trim. OQutput
impedauce 8 ohms. AC 220/240r.

?;E,“cg £17.25 F- & P-5op.

Stereo Headphones

LSH.20 Individaoal ﬂ

volume controlx

Sterec mono 2
switeh. 8 chruy. 40 =
19.000 Hz, 5
350 P & P 30p

LSH.3¢ Open back
type. Individual
tone and volume
controly. & ohm:
30-20,000 He. 2
£5:50 P & P 30p
LSH 40 Two wa}
speaker gyatenn,
Individual volume
coatrola. 8 chwe.
20-20,000 Hz.
2695 P & P 30p
LSH.60 3" speaker
units. B ohms, 20
20,000 Hz. Com-
plete with zipped
CAITY ing case.
£8-50P. & P. 30p
LQH 400 i-channe
dynamic bead-
phones. Each ear-
plece has 4 drive
units. 4-32 chna.
20-20,000 Ha.
29-95P. & P.30p
LSH.50 Electry-
sistio with scit

AUDIOTRONIC DOLBY ‘B’
NOISE REDUCTION UNITS

Rednce tape blas by 3dB at 600Hz,
8dB at )200Hz and 10bB for all
frequencies sbuve 3000Hz.

Rize (627 87 L7, AC 200/2507

PROCESS FOUR
For usc with sspl-profexsjonnl taps
recorders. Freq. res. 30Hz-20KHx
4 2dB. 8N better than 70dB.
Full sonrce tape onliorin;

RecordjReplay metering. 8wit

able multiplex filtcr. Supplied with

tast tape.
ur P&P
o S

Price £50 0 SOp

PROCESS TWO

For nse with cawette and tape

recorders. Freq. res. 30Hz-20KHz
dB. Of pe thonitoring.

Bwitchable umitiplex fllter. Two

Dolby calibration weters. 8fN

better than 70dB.

Supplied with teat car=ette or taps

an required.

Our . £34-50 °

Price 50p

ACR.14 Battery Mains

Cassette Recorder
Portable twin
track mono
tecorder with
sutomatle
recording level
cootrol. Built

&P |

in speaker.
jace

Earpk
sockct. Inpat
for radio or

record player. [

Past anil rewind.

Output 500mW. AC 220/240% or
6w operatlon. Complete with
remote control microphone, mains
lead, earpiece and battcris

gglnm £10-50 1?. & P. 50p.
ACR 3500 CAR RADIO

Manual tuhibg of Medimm and
Long waves. 12v pOS, Or Deg,
earth. Complete with speaker.

mounting brackets and iostruce
E':Tr P&P
Price £6‘5 50p
ACP.8 8 TRACK

4 navm?n -

CAR PLAYER

I
= l
12% neg. carth. Slider controls for
Volume, Tone aml Balance,
Channel selector buttath with red
pliot, 1amp, with speakers, mount-
1og brackcts aml instructions.

Su"£]2:50 "dop

Price 40p
LOW NOISE CASSETTES

Top HI-Fi quality In library cases
3 pi 25

x covering

—_ R MBz,

SWi: 8 0-1-8 MHz, SW3: 16~
<44 MHz, P3Bi: 30-50 MHz,
PSpu: 148174+ MH=2, FM 88—
108 MHz, AIR: 108-136 MHz.
Features tinke zote map and
timing dial. Large clcar scale.
Telescoplc  acrial_and built in
aerisl. AFC or BAL, 6% x 4
and personsl earpiece.
Batters/mains  operation.  8ize:
343 x 133 x J0Smm.

o £36.00 E- & P-300-

AR.1000 SPORTSMAN

| AM/FM PORTABLE RADIO

5§ wavebands
covering

Wi 162,
5MHz. Large horizontal slide dial
with logglng ncale. Slider velonme
aud squelch controls. 7 section
telescopic a¢tial for FM and bullt
in ferrite bar for AM. AFC, 3in
speaker. Earpiece rockel. Bize
152 x 79 % 21%horn. Battervjmains
operation,

oUE_ £]1.50 ¢ P 35p.

AUDIOTRONIC AMB.500
MULTIBAND RADIO

5 warebands

section telea-
copic aerial.
Complete with battcrics, shoulder
strap and earpicee.

OUR £6.95 P& P3p

PRICE “7 T .

AM/FM Portable Radio AR3000
v

108 Mflz, MW5R0 - 1605 KHz,-
LW 145 - 285 KHz, SW 58 -
125 MHz. Push puiton wave
change plus AFC and onfofl.
Thyumbwhee! tooing. Slider vol-
wme and_tone controla Earpbone
socket. DBoflt in and telescopic
aerjals. Car acrial socket. Battery/
Mnins operation.

OUR_ f£]4.95 P-&% Gop

PRICE
DIGITAL CLOCK RADIO ADC.I

Covers AM 540 - 1600 KHrz.
FM 88 - 108 MHz with AFC|
Illgminated diak. 24 bour alarm
actling. Wake up to the sound of
musie or Toud buzzer. Sleep switch
will automatically lum off radio
ete, Internal speaker plus socket

PO D 9 |4 e, ds Do Traman:
. 240y, 254 X 9% g .

w&::::;olh%m:l E'gg ﬂg gﬁ ﬁgg Complete with earpicee, FM acrial

:’p‘elkzr wel;acfnor £209 £24-48 £10- and opersting Instructions.

4.39 ohma. 20- P. & P. 15D, OUR_£17.5( F-&F 00r.

24000 Az. 515:95 P. & P. 30p Cassette Tape Head Cleaner 30p ' PRICE
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sHé28 STEREO HEADPHONES

Outatanding
value. Soft
sar-pads,
sdjustable
Bendband.
816 ohms.
40-20,000
Bz. Com-
plons wilk Jesd aud atereo plug.

Our £|.8 P. & P.

Price 30p |
LHO2S STEREQ HEADPHONES

{ Lightweight

he=sdphenea

with padded

3 & cearplecen.
416 obme.
20-20,000

o m-
with

- z.
plcte
& f. rurd awd plug.

Qur  £].97 P-&°

Price 30p

TEI018 DE-LUXE MONO HIGH
IMPEDANCE HEADSET

Bensitive
megnetic
beadset with
=oft earpadi.
Impedance
2,600 ohmae
(l.e. 600
obros).  Fre-
queucs respomse 200-4,000 Hi.

Our  £9.95 P& 30p

Price

BH.001 HEAD SET AND BOOM
MICROPH

Mn\'lug(lol!.ld:l]
for lznguage

teaching,  com.
municationa.
Imp.

phone imp. 200

wbins.
P.&P.

£4 9 e

DHO2S STERED HEADPHONES
Wotderful valuo and  excellent
performance combined. Adjustabie ]
headband. ohm impedance.
20-12,000 cps. Conglele with lead |

Qur
Price

P&P
30p

SPEAKERS

Matched pair
of slereo book-
shelf speakers.
Delaxe  leak
veneeredfinlsh.

B watt RMB.
16 wall peak. Complete with DIN
iead.
Qur A Carr.
Price £I z 95 50p

INCLUGING PROBUCTS BY -

TRID-UHER
YAMAHA

ALL EQUIPMENT 1S FULLY

LONDON'S LARGEST STGCKS

TRANSCR(PTORS

== on retuest o
send S.ALE. for lull Dacount List

GUARANTEED AND COVERED
BY 12 MONTHS FREE SERVICE!

SUPER AKA! HIFl BARGAINS
€535 Stereo Cassette Recorder !

=

For couv<ntionsl o Chromiam
Dioside fape. 4 track recordf
playback. Volmme and tlope
coalrols. Frequency respones 40 -
16klz (using CrO2 tape), distor-
tion better n 2%, wow and
flutter better than 0-2% R.
Complete with pair of mntching
Akal CS$8 speakers,

Ree. Price £9610 a P.&P.
OUR PRICE £56.50 E0p

CS35D STEREQ DECK

4 track recordfplaybark deek.
Accepts chromejregular tape ¢as-
selles.

Rec, Price £65-30 P4&P.
GWS PRICE £44.45 50p

MICROPHONES {F. & T. 60p)
ADM Dynamic (pair) £7-20

FERGUSON EXPORT MODELS

FERGUSON 3408 STEREQ
TUNER AMFLIFIER

Covers F3 83-108 MHz. Five pusb

button tuning acales. 84-B watts

rms. Iaputs for atereo ceramic

cartridge and tape ate. Separate

bass trcble, balance and volume
n

. £31:507 47,

Qur
Price 50p

8418 STEREOQ TAPE DECK

-4 track. 73, 31, 1} L.p.s. Blereof

mono record [play. 77 reels. Inputs
for dypanic mikes, ralio, gram.
Complcic with cover.

&P,

o, £41-95 74

Price

EMI LOUDSPEAKERS

Model 350, 13" x 87
with siogle tweeterf

EFORSOVET.

- 15 watt RMB.
Avallable 8 or 15
ohms  £725 each.

with twin tweeter/
erouuru. 55-13.000
Hz. 8 walt EMS.
An:l.-ble ! or 16
ohms. £3:82
P, & P. 95p,

ARMSTRONG

CAMBRIGGE CENTRAL LGNDON
KEF-LUX-NIKKO 257/8. Tottenham Court R, W.1.
SANSUI-SANYD 10. Tottenhem Court 8¢, w1,

SONY-TEAC Tottenham Court Rd W.1.

Tottenham Cours Rd W1
Id Campion Steset, W 1

191. Edumr Road,

Enerudau Eleatmzﬁ&- . Novemher 1973

P. & P. 37p.
Mode] 450. 13" x 57

i RECORD DECK PAGKAGES

' Carriags sud Packing 76p.
Corapleta unita with Biereo cast-

| ridge ready wired ip plinth eover.
GAREAED
2025 TC/STAHCD 135

{ 8P25 131jGB00 .. 21650
8P25 111/M44E - .. 81785
8P25 111/MM4-7 .. #1750
8P25 111JMB5E .. .. ELB50
8P25 111 Module/M75-8  £19-43
SP251V Module/M75-68M £31-15
AP76JGE0Q0 -~ .. .. £2843
APTG/GE00E £28-65
AP76/M44E £27-70
AP76/M44-7 £27-20
API6/MB5E .. 228-30
APT6/MISED - .- 23480
mo,'mnm L. .. £30:90
AP76 Module M76-6 .. £2010

| 86BB nodulc[ms-ssu £32.30
APS6 Module M7 233-20

ZERO 1008 Modu]elmak 24415
Zero 1003 B Madale M75-08M 24420

B3R HGDONALD

210/8CTM 27-40
MPEYGBIO .. #1850
{ maomrm{asou _. #1580
PE0/AE44-7 .- 1750
BT .ornrm,'mlo I3 .. #1920
GOLDRING
GL72/G800 £24-20
GL78/GE800 .- £3810
GL75/G800E .. £41-55
GL78/GA0D L. 24515
§ GL7B/QR0OFE o _. £4780

REGORD DECKS

Carrisge and Packing 50p
B.S.E. McDONALD

| BSR 8 YRACK PLAYER CHASSIS
ous

complate

with silver
and Black
excutchcon ready to At Inte
cabinet. Outpot 125mV. AT 240v.
Ovcrall size approx- 185 x 215 x

mm.
OUR T.& I S0p.
Paicz £8-95 i

| PORTABLE
CASSETTE
RECORDER

CT5050

Instant recording aud playlag
Fiano key controla.

level control. Bailt In lpeaker
Complete with remote coatrol
microphope, carrying case and
nhoul er eirap

rmc}: £8 50 P. x P.50p.

NEWY!
SINCLAIR
CAMBRIDGE
CALCULATOR

To bulld sourself

Complete kit of
lml.s -iih

Atep
by step insructions te buiid a

Cl14 Miné z 2385 epccification  pocket  plzedl
8{29 Mano :—ggg ﬁlc“hmx.

37 H
uiorm’m . :};gss pmm £24.95 - & F-50.
410 o £ Alvo availab d.
sgmens Ak ﬁm. T caom o
10l e 528,30 £27.20 F-&F. 2%
et o 5 A

1800
MPSYHTPDI .. z132n | MINUTEMAN
MPE0/TPDY z -25 | MM3 - ;
AT .. .. #£11-60 | POCKET
HT70/GB0O - .. 21425 | CALCULATOR
HT70/TPDI - - #1655 |
| Size only 4,1,'
CORNOISEEUR x 37 %

BD1 Kit . - £25-10 | 8 digit dl_tplay wlths overtlow and
BP1 Chassis .. 211-35 | error jndicator. Floatlng declnal,
BD2/5AT2{Chasnin .. E22-70 [ Adds, subtracts, multiplics and
BD2/SAUZPiIntofCover  £28- divides. Chain and mixed cal-

culations. Constant factor for
GARRARD peries multiplication or division.
2025 T £8:35 | Complete with batteries, instroc-
gOP%‘SKIKSWA = ggs tions and casc.
n5 I TR £93 P. & P.25p
SS?,,LHG&‘S’ GRI04C ‘tl:s-so ‘ PEICE -95
BP25/MT5-6 .. MINUTEMAN MM3IM
8P25 IV as abovc with additlen of memory
AE76 key, per cent kéy and a fized of
8588 L fioating decimal. Complete with
BL6SE . gechargeable batteries, AC
BL7T2B - edaptor, instroctions and case.
8L95B . oUR 8.50 © & . 25p
é‘ilno L = Lo
00A g
ZERO 1008 EINATONE
Zero 100 BB ot 22'700 | p§ivo
= | DIGITAL
£22- 50 | CLOCK

#16-75
22545
£33-75
£32:20
Ill !5

I GLSEPIC ﬂzm

GW.SMITHGCORAn0)ITD

PERSONAL CALLERS WELCOME AT ANY OF OUR RETAIL BRANCHES
311. Edgwars Rosd_ W.2
382 Edgware Roaed,
15273. Fleat Straat. E
378, Harraw Road. W

:01.580 0670
01:6372232
o1 BIEITS
04 .580 3739
01 4379363
01-4378204
01-4379155
01-7239789
01-7234211

ESSEX

SUAREY

TELEPHONE 01205 3735

86 South Straet. Aomford

1048, Whitglft Cantre. Croydon
27 . Eden S1rest Kingston.
32. Hill Steoat, Riehmond.

ALL BRANCHES OPEN 9 a.m .-6 p.m. MONDAY TO SATURDAY
HEAD OF FICE and MAIL ORDER DEPARTMENT
UNIT 4, THE HYDE INDUSTRIAL ESTATE, THE HYDE, LONDON NW9 6

240v, mains gperation. lvory case

with large clear nambers for
| hours, minuten and #econds.

Appmx. sizc 6}7 x 3" x 3§".

|PB.ICE £4 50 P. & P.30p.

Tal:01-2620387
01-7234134
m-3532833

Tei:01-286 9530

Tel: Aamiord 20218

01.681 3027
-548 7845
+948 1441

b
T

Al

s

~ 730 Hlenn e,omzs #2805,
- & P 37p.

x zao,'stem} GOII'ZB £18:00.
&

x Z50fStereo GOIPZS 220-25.
37p.
Transformer for PZ§ £3.85.
Actise Filter Unit £4-45.

. & P.

Pair of Q16 Speakers £10-20
Sinclair Prn]arf- gOS £20-87.
[ T ey et

2000 Aspplifier £22-35
3000 Amplificr £28-05
2000{3000 Tuner £26-30
Q330 Sveakers £29-83 pair
P. & P. 50p each Of above ftams

FM TUNER CHASSIS

ol

=

OB LTS
=5

I
N
6 x € ~ 2Yme. a2 LE. Ahge;_
Double tune Jiscrinainator. Ampls
output to feed most amplifers.
QOperates on 9V hatters. Coverage
Bs-108Mefs. Ready bullt ready for
use. Fautastic value for mxmer.

Our £5 95 P. & 20p

Price
Stereo multiplex adaptnrs 24-87.

AlGi8 FM TUNER

Bpecificatiou 23 ahave chasais but
complete in cabinet wlth nnloﬂ
switch. Size 71" x 337

Our o P &P
Price £9 65 30p
Stereo Luulh'pk.x adaptor £4-07.

DIGITAL CLOCK MECHANISM
o7. .f‘."ﬁl‘;{J

e
Features 24Vhoue alarm setting
with built-in burrer. Onfefl wnd
sute alarm ‘flecp’ switeh. Illy-
minated rotary dlal with hours,
minutes anrd seconds.  Auto-
matically turns off TV. radie.
light, ete. with autosetting
will switch on again when required.
AC  240v. operation. BSwitch
nling 250v. 34,

PRICES SUBJECT TO 10% VAT
Ocder woth conf-dennbv
rememia ¢

value of ordn includug umag- and
packing and sénd cash wath order.

PLEASE PRINT NAME & ADDFEﬁ
CLEARLV IN CAPIT.

|
H

wubnect to change v Mlhﬂul rotice.

QUE  £5.95 P2 T

Post—but
add 10% VAT 1o 1atar

TELERHONE
ORBERS ACCEFTED
FRQOM ACCESS and
BARCLAYCARD
HOLDERS

CREDIT TERNS
FOR PERSONAL
CALLERS lon ylﬂ
of £50 ard gverl.

orices comsct a1 8-10-T8 iy
o,



TREs At R us R '
P iassisassenune s @y

VEROBOARD PROJECTS
ONE

A.F. OSCILLATOR

FREE vEroBOARD

IN OCTOBER ISSUE

RADID

& ELEGTRONIGS

CONSTRUCTOR

GRAM AMPLIFIER

NOW 27 e WJ

QO”SUUCUO”B' features @4\{;{% W‘PRICE 20p

a RADIC-ANMATEUR!!

learn how to become a radio-amateur
in contact with the whole world. We give
skitled preparation for the G.P.0O. licence

| freel Brochure, without obligation to:

= BRITISH NATIONAL RADIO &
ELECTRONICS SCHOOL P.O.Box 156, JERSEY

NAME :___ plFeuls, .

' ADDRESS : o —
EEB 113
BLOCK CAPS please I

AAPY

632

B

s ELECTRO

“P.E" F.M. Varicap
Stereo Tuner
THE STEREQ F.M. TUNER

'YOU CAN

BUILD

s 5

Apprex. Size B1* x 237 x 63

Featurcs include push button **Spot On™ tuning, with up
to 5 pre-set stariont (o difficuit tuning dial and drive
cord). Easy “no problem” construction, requiring only a
| faw glmple secting up adjustmenty with & D.C. Voltmetear.
Uses NEW pre-set modules for R.F. and |F. circuics—no
cireuit alignment. High efficiency Inzegrated Circuiz Phise
Lock Loop Decoder for perfect stereo reception, with
sterea lamp indicaror. TOTAL KIT price only £28-50
including V.AT. and postage. With Fibre Glass P.C
Board. neat slimline teak veneered cabinet with brushed
aluminium front panels, push butfons etc.
All parts avgilcble separctely.
IDEAL FOR USE WITH THE “TEXAN", “GEMINI"
AND ANY GOOD QUALITY STEREO . AMPLIFER,
Please sand large S.ALE. for Tull detils.
228, ECCLESALL ROAD, SHEFFIELD 511 8PE
Teiephone No. (0742) 668888
THE COMPOMNENT CENTRE OF THE NORTH

SEARES

Everydaey Electronics, November 1973



BRITAIN'S FASTEST SERVICE!S)

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED CAPACITORS ELECTROLYTICAXIALLEADS

AA11R 6p|BCYSE  18D|CA3S  £1-37|NKT405  62p|1Ne004 ToNsRID1STY, Mt STkl g Price  Mid.  Working Price
AC107 30p/BCYT0 15p|CA343  £1-53NKT713  29p|IN4005 Voltage Voitage
AC126 20p/BCY I 26p|CA3044  £4-28|NKT773  25p(1N3008 ap EETS eg :a 10 40v 10p 100 18y 9p
Aciat 25p/BCY 72 14p|CAIE 20p|1N4007 8p{3Nizs 10 100v 8p 100 25v 9p
24pBD124 750 CASME  £211|NTGD10  40piiN4148 4p|3NT40 np 22 25y 10p 100 4av 10p
Ac1zszcm“ BD131 Aojcazose 162 0 A10 “p fhiadon 1epNis 28 22 63v i 100 83v 13p
p| B " p| £1-50 | 4 40 8 25v
AC151 zan BOislin SomCAdsE £) 240479 So/iNB408  25R(01SG  &2400) 10 26 8p 220 v 4
AC152 25p BDY20 $1p|CA3039E  £1.96) Ep{1S44 4p{7400 20p | 30 6av 9p 470 25 14p
AC183 26p|BF115 23p/CA3090Q  £4:23|0AT 5p|15920 7pi7601 20p | 22 25¢ sp 1000 25v 21p
AC178 20p|BF163 3p|CD400IAE 55p|0ASS 5p/15040 6p{7402 20p 22 v 5p 2200 26v 30p
ACISIIT6K 520 BF167 25p|CD40AAE £116/0A200 §p(2N404 23p(7403 2001 47 25v gp 4700 16v 5p
ACITK " 17pBF1T3 29p|CD4011AE  55p|CA202 7p{2N6%6 15a(7404 25p | 47 Qv 9
ACioNssk IoSF  MoCDBLAE£ihOCE  TeoaNg  Sap|jace #5| CAPACITORS_METALLISED POLYE
- p ] — D POLYESTER
e AD HERLRRS aRe In o lno g
Al mlde  GScoiafraaocs  eSmum i ) Chaloweit™ i
! - [ 20p 4 0
AE iR alieeNed g mea miape i
plOCas B|2N918 2p|1430 20p | 047
ADid0 800/8F20 $5p/CR1/201C 20p|2NS29 25p|7450 24p | 068 525
AL SpBERTS 23BICRSSI0SAF 20p (2N930 28p!7442 £116 | 10 155
p1s Mpjar < 3n £1-08/0 20p/2N1131 24p|Ta43 £1-45| 15 22p
A Dretee prid iR EF;CRsalADAF 75 25plghi1a2 24p[7444 £1-48| 22 28p
108 320/BEX80 2hicze Wi ] b4 ANia0s ot &2\ sl eR SRR hasteis LG a0 itance)
2 P i
:;“; Sp E;;g; aon D10 (NTGD10) ocm 202N 1304 24pl7447 £1-28 CAPACITORS—POLYSTYRENE
AF1{1S 25: BFYS0 zz IRT c81D 20p/2N1305 24p}7450 20p | Axiaf leads, Clear tion, 5% Tol 180 volt workin,
A LR Z2pIIR 84 £z so ocaa 23p(2N1306 30p|7451 20p | Stock values rice
RELiE Bl m:-lingzaoo ﬁﬂ 0C84 25p|2N1307 30p 7453 200 | 10pF, 18pF, 22pF, 33pF, 47pF, 68pF, 100pF, 150pF each
AL R R R T A e A
A fdhomer moon, jmRimon B 8 S it . .
ﬁ;}gg :zgigf;gg ﬂ“'S“ Hg;gg%f? £1:02|ORP12 S0pi2N1613 15p[7473 sp| NEW LOW PROFILE lc HOLDERS
AF239 s2p/8SX10 Toalicracrs Site 82;3? Roa Zat 4 4P} 14 oin Dit 18p, 16 pin DI 26p, 8 pln DIl 18p.
ALUS  taoxn  reblhcimese ;"D gﬁ?;ﬂ opoNzs  pire #»| NYLON NUTS AND BOLTS
ggsg ggp‘gggs ;‘ép MC13055 80/p 10Di3Ng219 38h 7452 A IChma; r&nd (erew bolls, Nuts with Integral washer. Moulded
ASYZe snn B 12= ug}gg;: g gg pN”ﬂ 8p|2N2210A 53p(7483 £932 r;w‘?mne'r:ll;y ny tun, Ideal for mounting “'live” dssemblles,
BA138 |s= BY100 20p| MC1330P 10p ;mgg 89 2”%‘? :;: :’lﬁg ;g: Ench pack c;n:rl':'!::!' four nuts snd four screw holts.
S BanEe DU 00 PNIoTaNse1s) (NGRS A 17p{4BIA  etm| Dagk e e gL el Quantity SRR 1o
BB105 8p 1 B0l &3 S “ 20p(2NZ484 4207492 30 | HEN S 3 4 i
BC107 13p|BT108 £1-20|MFC40008 ISC‘HBD £2°90/2N2648 7493 730 Order as **Nuts and Bolts™ + Pack No.
BC107/BC137._ |BZYSCIV3 10pIMC4024P £z P e e T s Sk ' '
33p|82Y88C3VE 10pIMC40M4P £2-20/S[403A (Rech) pzuzsos e14a| OPTO ELECTRONICS—3 devices
BB gren: MR B e Sl el T e
20laovoocavT 10 ASstao3A  a0pjano02e 52p 7 TP ME
sowe | DOEZY g&; OpIMECBDI0 E1INTAAZS)  E112ENess e :\Z?Joa(s SOLDERING EQUIPMENT
mCioo/BCTT0 [BZY88CEVE MplMECoon £2.12 o LT e 201 K00 | atw Kt cssontia SR Lo
3ip|BZY83CEV2 10p TAA310 £1-252N3053 £3315 L X 12v 25w Kit essential for car tool kit £2-05
Bolonc  14piBZYESCove OBMJELE)  GapTaAASel isniaNasss 15| oGl s o o ==
45p(2N3083 £1-35 - =
FE80  SREREE: lawunsl maravie  crianms A B
i . 55 34
e }f: BIYBRCIOV 10p/MUESDSS SBoTiCit2  c2ouaNsus £1-35 —— - 2
81 120 BZY8ICH(V 9o hanre a2l ;:%ﬂ gzs TR g:g RESISTORS—METAL OXIDE
; ;
BC158 12 BYBRCIaY 0pMI40! £LmiPazA  7e0j2N3704 11 o }l\glillndbelsr?:ltslsgr?a::e Bt emwasn 10 ohms and 1 Meg.
BCi59 13p/BZYARCISV ‘lOpM 802 EAI2TIP41A B5p(2N3705 12p174183 £1-T4| E24 gorlas=10, 1-1, 1:2, 13, 15, 1:6, 1:3, 20, 22 2-4. 2-7, 30, 33
BCI61/167 25pBZyescisy fop|MHE0R/MUAS2 ITIPAZA  £1:0012N3706 12p 74166 £1-50 | 3.8, 3.9, 43, 47, 51, 58, 62, 8.8, 75, 8-, 91, and their decad
BC148/138  23p BZYI8CIBV Op B-56/T1S43 30p (2N3707 12p/74197 £1-50 | Typae No. Ths Price: 4 aﬂ::h
BC149/158 25p|BZYSBC20Y o0 M0 E130Viiosss  isplsNars  18p4zs0 4p | Order a0 *'Metox” + valus. o
BC187 11p|BZY8eC20V mlosg 2:_-221vmo:m 15p[2N3709 12p40308 40p
gcws 19p|BZY88C2¢V 10p BEe ,Nﬁ}g;?, :gn'gng;}? 12p %}? ggg RESISTORS—CARBON FILM
nggc :;g S%;gggx e MPF103(2N5457) WO005 303 2N3713 £2-5= 40312 §2p A range of miniature kigh stabllity resislors with very low noise
36177 20p|BZXBIGTVS 20p 'l wo1 31p|2N3818 28 p 40320 420 f:dall;::'!:dris(l{:’u;nd Ion‘nl Ilfe. Tolerances, canges and wattages as
BE&iT8 JEDlBZXeICEVE 23p MPFLORRNGAS8) | o2 32p[2N3820 0p|40380 Sép attage ralings are at max. limiting voltage).
B 205(BZX61CovI 28p 19p|Wos A3p/2N3823E 2040361 sp Type No. Wattage Tﬂoi. Range Series Price
BCis2 $40|BZXBICIOY 289 MPF10S(ZNB453) | W0 350123825 30p (40362 AspREToSO RS R oL Ef2 1p each
BOfS2L  14p|BZXSICHV Z8p 490/ vioa splongsts  eifousis  s3o| LNGT 075 s }S"E't‘ﬁm £ 15 each
BC183 13p|BZX51C12Y 1Bp(NKT0033 98p/ZTX107 12p,2N3004 28pl40407 Yol nomors 078 % N E‘z :p uc:
BC1B3L  14p|RZXB1C1av 28p NKT201  25pZTX108  11pj2N3ses 28p 40408 Mol oMo 100 it E12 o
BCi84 17p|BZX61CIsY 28p/NKT2i2 25p|2 TX300 13p|2N4058 15p|40409 62p % - 24p sach
B leoicay MeNKGHS  Qheme  feMe?  Roi %) T AWML SERVICE PLUS
16p| 8 P p ;
BC212L 18p|BZXG1C20V 28p NKT217 50p ZTX304 23p[2N4062 13pl40468A 44p
BC238 ug BZX61C22V zs: NKT218 25piZTX314 11p[2N4441 70340511 £1-921 103, DISCOUNT OVER £4. NO POSTAGE
BG238/308 20pBZXBICZV 28p/NKT223  ZIDZTX320  30pi2Naést  £22040578 . ERS4| AND PACKING. TOP QUALITY PROD &
BC257 11p|BZX81C27V 28p/NKT271 13p|ZTX330  13pj2N4aT1 4413140576 £148 . B
S MeBTUICOV BENKIES  mbgiaol  dgapNa bl e USTSALVATSARETURN o
-] P 1]
8&307 N olcAdes E1ISNKT270A  120/27X302  93p/2NS245 pl4veoz 5] COMPREHENSIVE CAT. B—>
BCa08 10p|CA30T  B2p/NKT281  28piZTX503 17p[2N5451(MPF1 03) 40603 8p =
% MmN memd LR TSie o8| imperene Newee TAL pim pe
P i exclusive of V. sase a. A 0 -
gg;g ?o: gﬁ%}g‘“ a’g: :ﬂ:ﬁg ;’;: }m}g? 22‘, 2N5459(MPF1(‘:§) p140739 £1-50 | 15 the final total of your order oftec ..’ R
BEY34 28p|GAG20 - £1.39NKT404 80p/1N4002 deduc:mg any ducount which may ol ,@Q E
BCY3ss  30|CA3®BA  T9pINKT405  T9piiNAO3 5P 2NETTT P be due” st :

RO~
ELEGTRDTIGS 110,
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'LARGE STOCKS
ATTRACTIVE DISCOUNTS

DEPENDABLE SERVIGE

Everything brand new & to makers specs.

TRANSISTORS BY
SIEMENS AND
NEWMARKET

3N3055 npn allicon power 80p

ACISSK pop germanium low power 32p

ACI76K npn germanium low power 32p

ADI6] npn germanium medinm power 42p

AD162 pnp germanium medium power 40p
pop germaniom UHE 49p

BC 107 18p; BC10A 12p; BC109 13p: rpo

BCIST 11p; BC143 10p; BC16O 11p ¥

RBC177 8lp; BC178 18p: BC179 21p; |

BC25T lgp: BC238 11p: BC‘Z_BQ 13p [

d g a
BD135 npo med power 37p
BD136 pnp med  power 38p

DIODES
0A9), OA91, OADS cach 8p
0A200 9p; 0A202 1

Other umimndncmrs
AC128 17p; AF117 32p
BEFYS51 187

Full lists and technical data will be found in
Cataiogue No. é See olso amendments list.

SIEMENS THYRISTORS

0-BA 400V 58p, 600V 70p
SA 400V 60p, 600V BSp

Electroni
S

ELECTROVALUE

¢ Component

necialists

AXTAL LEAD Prices sublect to ammendment by the manufacturer. 2t (7 T '
Rated voltage: 3V 63V 10¥ 16V 95V 40V 63V 100V 5 [o] o e rance
Capscirnt 1y 7 [ 250V up to 01T 1005/014F and
1-0 iop I above.
22 1tp 7  8p 0:01; 0-012; 0-015; 0.018; 0-022;
res 10p £p LS &02'1 0-033: 0-047; 0/ D-'vﬁ, each 3p.
1o 7 ap  7p  8p [ 0068 0:08%; 01012 4p
o9 7P T 7w 8 0-15 each 5p. 0-18; 0-22; sach 6p
el 7 8p i 8p L 9p 12p 0-27; 8p. 0-33; 8p. 0-30 8p. 0-47 8p.
100 Bp ip 7P 7 ™ gp Hp lsp 0-56 12p. 0-68 13p. 1uF 143
290 7D fp 8p g gp 10p 170 2% Prices subject (0 smendment by the
470 8p op $p lop 12 17p 24p 43p mantfacturer.
1000 0p ip 120 170 20p 24p  40p
2200 14p 17p 22p 25p 36p 40p FILVERED MICA non- polarised
§700 25p 28p 37 4lp 540 capacitors (n 84 values from 2.2 pF
10.000 A0p 43p to 650 PF, cach 6p
o §9%.9%
RESISTGRS 10%, 5%, 2%
Tolerancs Range Faluzs 1ic9 100 99 100 up
avdilabls (oee note below)
(] 1/20W 8% B3 Q-P0E E1? 8 4
(o] 1/8W % 47 (-470K E24 1 49 0-25 nett
(o] 1/4W 5% 47 Q-10M E12 1 0% 075 nett
C 1j2w 8% 47 0-10MQ E24 1-2 1 0-8l nett
C w 5“,‘. 470-J0M 2 El2 25 2 . 1€ nett
MO 1/2W 0Q-1M Eo4 4 ] 2.3 ett
ww w 104 *1/209 02205902 El° 9 8 5
WW 3w 101-108:0 E12 7 7 8
WW W 5°’ 10-10K0 E12 9 8 5
Coden: c--earbon film, high stability, low noise. Prices ace in pence each for quantities of the zame
tal oxide, Electrosil TRE, ultra low nolse. ohmic valge and power rating. NOT mixad vilues,

ZEKER DIODES full range E24 values: AOBmW 2 W o
36V, 14p each; 1W: 68V to 83V, 21p 5W: 4-7TV
to 75V 45p each. Clip to inerease 1-5W r.lhngt o 3 watls
(type 2861") 4p.

WW—wlu wommd, Plesszy.

. Values:
E12 denotes series: 10, 12, 16, 18, 22, 27, 83, 39, 47, 56,

and their decades..

E24 denotes serien: as E12 Pl\u 11, 13, 16, 20, 24, 30, 36, 43, 51,

832, 75, 91 and their d

(Iynore fractions of one penny on total valne of
resistor order).
68, 82

-~ Pleass remember to add V.A.T. to your order.

DIN PLUGS & SOCKETS

by Hirshmann, 4A rating

If you haee already got yovr No. 6 catalogus and wanl Io
inow leies additional ilems and price amendments, tend
8.4.F. for speeial supplementary lisl.

2 way L8 —socket 10p; plug 12g. 3 way scr. socket 10p;
plug 12p. 5 way scr. sacket 12p; plug 15p.

TRANSISTOR
ACCESSORIES

To3 cover 7p
n’uz sinka 1°C/w, type FW1, undrilled 60p Drilled 78p.

‘SWITCHES &=

TOGGLE SWITCHES

1011C  8PST
toggle 20p:
408 DPDT toggle

g
29p. (These are chrome plated
2-5A rating)
7201 Sub-minlature DPDT
250V a.c/2A 48p

All grub screw fitting for $* ehafts.
Black. For other types—ses

KNOBS e

Catalogne No. 8, P.54

POTENTIOMETERS

Botary carbon track, dochie wiper
SINGLE P20 lin 100 nto oM
12p. P20log 4 TK Q to mts.lb
Dual gang lin 4-*'1{0 2:2mQQ,

42p: Dual Jog, 47K 02 1o 29w 0}

42p; fantilog. 10K, 23K,
47E, 1M} only ; Dual ant-
Iox. 10E only, 48p. Any of above

types with 2A D.P. malns awitch,

12p extra.
Only decades of 10, 22 & 47 avail+
able in ranges quot:

DUAL CONCENTRIC DP20 in any
combination ¢f P20 values, 80D
with switch, 78p.

SLIDER
Lin or log. 10K to Imeg. in all
popular valucs., cach 28p.
Escutcheons—White, grey, black,
10p each.
Contro! knoha: hikfwhitcfred/self
ge /bluefdic. gres/li. grey, each Sp.

CARBON SEELETON PRE-SETS
Small high ity, PR lin: 1000}
2200 470Q, 1K, 2K2, 4K7, 10K,
22K, 47K, 100K, 220K, 470K, 1M,
!!2, 5M, 10ML. Vertical or
‘horizontal mounting, Sp aach.

Slider

1.
Iy

O P.14 (20mm) pack of 2 82p

LA F.13 (26m) pack of 2 88p

f F.12 (33mm) pack of 2 40p

g b J 19 (20mm) pack of 2 32p

F.18 (26ram) pack of 2 38p

Pt xms  F27 ($8mm) pack of 2 40p

K B.4 (20mm) pack of { 40p
E.30/8 (17mm} alominium, sach 24p

ROTARY SWITCHES
Radlospares Miniature Maka-switch (in assembly kit tonn)

Shaft 64p.
Wafers, MBB-2P5W, 1PL1W: BBM-1P12W, 2P6W,

IP4W, {PSW, SP2W, each, 6p.

WAVECHANGE
SWITCHES

1P12W, 2P6W, 3JP4W,
4P3W, each 24p

BAXANDALL SPEAKER

ARl {tems offered for sale in aceordance with our stated
terma of business, copy of 'hu:h lvul:hle on request.
Prices quoted DO KOT include V.

Orders from U.K. customers nmxt be accompanicd by
an additionsl 10% of nett value for V.A.T.

DISCOUNTS Not allowed on nsif price Hems.

KIT
{

Dcugned by P. J. Baxandall, of tone congrol circuit

10% on orders for 25 or more, 15% on orders for £15 or
more. Prices subfecd o alleration withowt prier mosics,
PLEASE SEE LATEST AMENDMENT LIST. SEND 8.4 B.

, and as described originally in Wireless World, this
bnl.'lnnuy deaigned economy speaker js slmple to assemble
and provides ina hi-ft 10 watt
EMS. 15 ohms input. Ci te kit i A
ca,blnet 38" x 12¥ x 10" £14: Bgo plos 601: gm cost of

£2: Unit:
6!3)1109 £2-45. Cabinet (to Bamda.l] dmugn) 11045

POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under £2. Overscas
ordars earriage and insurance charged at cost.

U.5.A. CUSTOMERS are inviled {o conitact ELECTEO-
VALUE AMERICA. P.0. BOX 27, Swarthmore PALS081,

(Dept. EE. 9) 28 ST. ]UDES ROAD_,
Hours: 9—5.30: Sat. 1 p.m.
£%G. REG. NO. 1047768, R.0. 28 ST. JUDES ROAD. EXGLEFIELD GREEN. mm'ﬂfm TW20 CHB

Tel.:

ENGLEFIELD
Egham 3603

AT T e e Sy Y
;REEN, EGHAM, SURREY, TW10 OHB
Telex 264475
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e PREMIER HI-FI STEREQ SYSTEMS

SYSTEM ‘ONE’
Coluiste of the Prenier Y00 MK 1I all trauxistor stereo amplificr (describeid
Icft) Garrard anto/mianual record player unit fltted stereo/mono cartridge
with diamond a!.yluu and umunzed in teak finish plinth with cover and twe
cloth front lete and supplicd remly 10
pluginand play. “The 800 m.l:hm hﬁcrhu.\.n output
of 5 watts per channel with inpats for ceramic and
magnetic pick-up, tapc and tuner also tape omtpnt
socket and hemdphone socket. Controls: Bass, Treble,
Volume, Balance, Bclector. MonofStereo awlich.

(As uecd in Headphoue socket. Power onf k2 E
KYSTEM “H00°) off. Teak finish cabinet with £43 00

slominjom  front panel. 8ize: B
A ‘troly high quallty slereo awplifier compur: the 123in. x &lin. x !;-in.

Ip:mﬁcstmn eomp;re the p.rim Output: & watts per Car. 2175
30-20,000 H2 — 3 db. ! ‘
DJ;:loz;gn;OI% Oulput lmpctucc Svohélcu nom, l.gnpuéq . = " — i —— v
&q A, Mognetic 4mV. Cersmic 100m SIE TWi ot
Toner 100mV. '.l‘lpe 1Mm¥. Tape out 150m¥. Din SY M o £49.50
sockets for Inputa and oufputs. Conlrols: Basa, Treble, As abore but with «lotted [ront teak fnish louds KeT=.

Volume, Balance, Selector. Mona f Btereo switch. Stereo Carrard SP25 Ak 111 and magnetic cartridge.

headphone socket. Attractive slim line degign teak

FEREA it Sleminiy ot gkl srie Lok oty NN STEREO HEADPHONES AND ALL LEADS
oty 21785 cerr s0p. ] AND PLUGS WITH ABOVE SYSTEMS

PREMIER PARAGON | NEW PREMIER COMPACT MODEL 330 MULTITESTER
STEREO HI-Fi AMPLIFIER STEREO st e el L

taving many featurer which are devizable
g G
Glvea the hest pos- s ' s ' EM add réquired in testiug modérn electronic
able reproduction of

equipm:ont. The Mod | CT-330 §= v
| records, radio and

compact and of slunly construction, Onty

the finest parta arc nsed —1%, resistors,

low-resistance selcctor switch, clc:nr zcalcs
am! rugged meter movement. Ranges: D Vaoltages: Q.
0-6, 8, 30, 120, 600, 1,200, 3.000. 6.000V (20.0000h:s] V).
AC Voltages: 0, 6, 30 1"0 600, 1,200V {10,000 ohms{¥).
DC Current: 0, 06 . 60, 600mA. Resistance: 0, 6k,
500k, 63, 60M (30, 3k ' 30K, 300k ohma at cantre reale).
Capacity:  (-00005-0-01uF, £8 2

P

Filted with all the
controls and facilities
rou're ever llkely ta
want, the Paragen
gives you a degree of
supbistivatiou bt js usually valy found with amplifiers

5 e ] — 0-001-0-2:F. Declbels: —u0
coet twice its price. It has bass and treble alide con- 13
't.rr:is',néo!ulmc nmtlah;l::;:e knnbsi ”:(d A:i;;ht"puah-},y\:m,umi to +53b. & LA S
Te'd Al A atan steren fack socket on Lbe fron HY - H F
ek, phun a coramiemagnetic sarteiie sttt ana s | All transistor stereo amplifier mounted § - MODEL 630 MULTITESTER
Toaing outlet socket, on the back panel into teak finish plinth with cover and j Ranges: DG Voltages: 0, 3, 15. €0, 300,

600, 1,200V (30,000 ghnafV). AC Volt-
ages: 0, 6. 30, 120, 600. 1.U90V (15,000
ohmsfV). DC Current: 0. 0-03, 3. 30,
300mA. Resistance: 0, 16k, 160k, 1-6M,

Terponse: 0B 10 o pia o Fertanney | Garrard 2025 T/C autochanger and

Distortion typically less than 0-25%;. Inputa for Magnet! i hin: i
phonu (imV}) Ccra:ryuc phono (Gﬁm\'N)‘ Radﬁnltlp:(lﬂ()mv;: 4 pair Of matc 5 teak ﬁnlSh CIOth

Tigh and low filters. Teak finish cabinet. Size: 124° x front speaker systems. § 16M ohms (10, 100, 20k, 109k ohma at
S ST £27-50 . « 7. s0p. | 4 Output 4 watts rms per channel. SRR “””sné‘%"d Seppotan. -
PREMIER STEREO SYSTEM ‘84’ * Sbc%)arate volun]'le. bass, treble and ST
Conslsts of the Premier Paragon Bterea awplifier, alance controls.

Garrard 5P25 I1I fn teak finish phimth with cover and . . MULTIMETER 20,000 O.P.V.
fitted Gollriog G800 sterco rmagnetic c.:;lhidxe_vplu:n a |l % SICICOIMOBQ ceramic cartridge. O TS o i P G
e BEOK Tape/Tuner input and Tape cutput vrice. Peatures latge easy-to-read meter,
= plese. £64 Tnsurance £1-78 sockets, :;m'x;ngu.“y i e e, S
= * Complete with all leads ready to e et
use. £3 I oo Carr. & (20,000 0.P.¥.). AC Voltages: 10. 0, 100
Ins. £1-50 500, 1,000V (10,000 O.P.V.y. DX Carrent:

0. ¥:5. 250mA. Resistance: 6k, 6M ohms. Decibels

—20 to 422 db. Capacitance: 10p¥ to 0-100uk, 0-100uF

to 0-1uF. Optional leather case. £5 90],_& T.o5p
.

STEREQ HEADPHONE EXTENSION LEAD
18 foot curly cord. £1-50. F. & P. 10p. HL-FI STEREG

HEADPHONES

Designed to the highem
%‘;BS%EE Sﬁsco% P-’mible standard, Fitted
PLAYER FITTED 23", zpcaker umits with
GOLDEING B00 MAG-  toft oadded ear muflc

STEREQ CAR CASSETTE PLAYER
WITH MW/LW RADIO

i 7 watts per channed OUR FPRICE NETIC STEREC CAR- Adjustable  headband.

PutEuLe . £41.00 Pt F TRIDGE. COMPLETE [ 8 c¢hmsimpedance. Com.

¥ 12v DO negative . 300 IN TEAK PLINTH plete with 6it lead and
earth ®ITH COVER. £teree jack plug.

+* smumpedm:c{obup. * )Iu‘ureshUmm D.
X 160mun. W, x S0mm.

UBEMIER PRICE £2-25
£1 6-50 P. & P.25p.

P. & P £1 COMPACT CASSETTES LOVY-NOISE

MONATONE CAR STEREO

A CASSETEE . Sctew Fuzing. Pully Guaronteed. In Library Cases,
: i‘:iu;t PLAYER “LIFE” EACE dfor | 8for 1 10 Jfor
watts per channcl output —_—
: 12y DG ncgpacgve earth AC/DC €60 a1p s9p | £172 | 5%
Speaker im ance 8 ohms £
Jfeasures 175enm, D. x VoZmm. W. n mae, N CASSETTE g0 44p £1:22 £233 | 3385
% Watching pair of wedze-maped speakees. o120 578 £154 04 | 248y
RECORDER P & . 10p cach (3 and over 15p)
omLY % Battery[Mains EM[ LOW MNOISE CASSETTES
operation Erund New in Library Cases
ONLY £1 1 95 =/ % Bingle knoh €90 €120
e u L& P d0p. operation (Il.u:. g%i;’f. giiia)
ape efe: Ll on 4 -
£l9 95 o €2 5 il chlplcle with microphone, baiteries and handic iSp 70p 92p P& P, 15D

ALL PRICES INCLUDE YAT
PREMIER RADIO ...

23 Tottenham Court Road,

56 GEORGE STREET, LONDON WIH SRH. TEL: 01-935 7917  lerden WiP 9ra
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. BRAND NEW FULLY GUARANTEED DEVICES

et

636

Type Pricep Type Priccp Type Pricep "5”' Pricep Type Pricep Type Pricep Typs Pricep I‘ype Priecp
ACHT 28 ADI6l 37 BCldp 56 BDIS3 72 RFI82 MATI20 £I 20308 20 aNol48
aCs 922 ADI62 57 BCl47 11  BDIs; 44 BFI1S3 . 44 MATI?I 22 26303 38 ON?I60 64
ACIls 28 ADIl & BC148 11 BDIs6 44 BFI4 28 MPFPloa 48 G332 2N2192 39
ACIITE 22 ADPIS?(MP) BCl49 13 BD1S7T 60 BFS; 33 MPFl6d 41 263394 18 2N2193 39
ACIZE 13 61 BCIs0 20 BDIB 65 BFBs 44 MPFI05 41 2G4 200 oNald 39
AC125 19 ADTIO 55 BCl51 2¢ BDId 61 BFIS4 I3 OCi% g 265 18 IN221T M
ACI%6 19 AF1l4 27 BCls2 19 BDl40 64 BFINS oczo 0 2GSTL 18 2Nzz18 22
aCl2; 18 AFHs 27  BCI53 31 BDISS 88 BFLE 16 OC22 42 263718 13 oN2219 BB
AC128 arle 27 BCls4 33 BD6 68 BFlsT 18 OC23 48 26378 aN2220 24
ACI32 16 AFL17 27 PBCI57 2 BD1I6 &8 0 ocm 82  2G3T4 19  oN2221 22
-AClsd4 18 AFII8 39 BCls8 18 Dl77 72 BFmM2 105 0025 g2 2gay7 33 oNgene g2
aCl3?7 16 AFI24 33 BCI59 18 BDII8 72 BP2ST S0 0OC26 28 oG8 18 oNm6R 19
ACL41 AFI25 $8 BC) 50 BDIF9 77 BF58 88 OC28 55 a3@ 18 2N2369 16
ACI4IE 189 AF126 31 BCIS1 BDIS0 77 BP9 0029 55 2G382 18  oN2369A 16
AC142 18 A¥127 31 BCI67 18 BD 72 ErF6z 6l OCH 46 2G40l 33 NI 7
4C149K 19 AFI13 33 'BClES 13 BDISS 72 DF63 6l 0C38 85 G414 33 oNM12 97
ACIS1 17 AFI17a 33 ECles 13 BDIS7T 77 BF70 83 oOCil 22 °G4l7T 28  oNz646 52 5
AClss 22 AFI® 56 BCl70 13 BDI8S 77 DBF7l 33 OC#2 27 388 18 2N2 23 IN3s25 B3 NS M
AC156 92 AF1S0 b5 BCITL 14 BDis9 83 DF72 88 OCu 18 2N383A 61 2N2712 23 2N3646 10 28301
AC) 22 AFIS1 50 BCl? L BDI%0 83 BPF23 39 OC4S 14 2N404 28 ON2714 2B ZN3702 11 283024 48
ACI5ST 27 ANIB6 30 BClid 18 BD1®S 94 BRI 3 OCi0 11 PN4psa  §1 2M2904 19 ON3F0S 11 28302 46
AC185 92  AF239 41 7¢ 18 BDIss 94 BFWI0 68 ©OCil 1 aN524 46 9NowdA. 23 2Na704 12 28303 a1
ACI68 22 ngMA T BCI TR 2 BD197 09 BFX29 80 OC2 18 9Ns527 64 2N2905 23 ON$I05 Il 28304 n
ACI87 22 ALIO3 72 BClITT 21 BDI % BFIs: 24 OCV4 18 2N398 48  2N2005A 23  2N3IT06 10 28305 93
ACI68 27 ASY2é ©8 DBCITs £ BD19 145 BFiss 33 007 17 o%599 6O 2N2906 17 9N3T0T 18 28306
aCled 18 ASY2T 33 BT 21 D200 105 BFX86 24 0CT6 17  aNe96 14 2Noo0a 20 9N3I0R B 7 93
ACIT6 92 ASYes 28 BCls0 $7 BD205 88 BFXS8T 27 OCIT 28 aNed7 15 2N 22 ©9NS709 10 28321 €2
AG177 27 as¥s3 28 DBClsl 27 DBD2e 88 24  OCEl 17 oNE9s 27 24 oKgri0 10 2H3%2 48
ACI% 81 A8Y50 28 BOL 11 Bpooy 105 BFYS) 22 OCAID 17  iIN€99 39 IN3711 10 283724 46
AC179 31 ABYS1 28 DBCls2L 11 DBD208 105 BFYS1 22 2 17 25706 8 oN3sly 2l 23398 82
ACIB0 19 ASYse 28 BClE3 11 BDY2e 110 DBFYsz £ 17 2N706A 10 2N3820 55 2334 7
ACI80K ASY5d 28 BCI®L 11 BF1IG BFYs3 18 0Cs2 aN7o8 18 2Nsgal 39 28325 77
ACIBl 18 ABYSS 28 BC184 13 BF1I7 50 BPX25 84 OCs4 22 oN7Il 33 oN3823  B1 28826 7
ACIBIK 0. ASYS56 28 BCIML 13 BF1I8 77 BsXIe 17 0Cl3s 22 28717 39 2N3903 81 28327 el
ACIS7 94 asvs? 28 BC1s6 3. BFi19 77 BSX20 17 OCl40 22 2NT18 7 oN3o04 23 28701 18
ACISTE 92 ASYs8 $8 BCls7 31 EF1Zl 50 DBST25 17 OCl62 28  2NTIBA  S§ N2626 oN3o05 31 40361 4
ACISS 84 ABZo1 44 DBC2? 12 BFI123 S5 BSY2% 17 OCl10 28 oN72 31 253010 77 2N3806 30 40362 50
ACISSE 22 BClOT 10 Bc-zg }2 %ﬂgﬁ g gggﬁ; E OCIT1 g 3:-_'-23 g - aNgoll 18 aN4058 13
ACY17 88 BClos 16 BCI B ¥127 S Y. 0C200 7
ACY18 22 c105 11 BC212L 12 BFI52 61 BaYes 17 OC201 81  INT44 o 22 DIODES AND RECTIFIEES
ACY1S 2 BCl13 11 BCo2sE 12 BFL3 50 98 20 Oczor 3 ANSI4 18 AALIS # BYI33 23 0A0 8
aCv20 22 BC14 17 BCZ4L 18 BFI 50 BS8Y33 20 O0C203 28 2NOI8 A3 AAL% 9 BYl6i 55 Qa7 I
ACT2Y 88 BC115 17 25 28 DP165 7™ BEY0 0C204 28 28929 23 A4179 8 BYX38/30 48 0481 8
AcY22 18 § 17 BCzme 30 Briaé 53 BSY4l 81 0C205 89 INS30 23 AAYS0 10 YZ10 OAB5 10
ACYs7 20 ©ér7 17 BCYs0 2y BFI15T 81 DBSYSS 14 OCa03 44 NNl 22 1 BYzZll 0A% 7
21 BCIA BCY2l 989 BPFIs& 61 B3Ye5a 18 OCPY1 48 9N1I32 24 BAIOO 1 BI21Z 33 0Ad1 ?
ACYs) 35 BCII9 83 BCYs2 33 BFIS 66  Bulls 220 ORP12 48 oNI302 18 BALE 23 BYZI3 28 OA% 8
AC¥30 21 BCI20 BS BCY33 24 BFle0 44 CMIE 55 ORPG0 44 3NIS0s 16 BAl2s- 24 BYZIS 4 04200 7
ACY31 21 BClip 18 BOY3 28 BFIS2 41 a0 33 ORPS1 44 2Nl 19 BAMS 16 BYZI?T 33 OA%02 8
ACTS4 =28 BCI9A 20 BCYTe 18 DBP143 44 €7 28 PaGA 922 INI305 19 BaAlsd 1§ BYZIZ 3y SDIO [
aCyas 23 BC13? 13 BCYIL 20 DBFI6d 44 Cind 22 PIST 46 2N1306 23 BASG 18 BYZIS 31 8Dl a
AC¥3s 31 BCI3a 20 BCY?2 16 BFIE 44 G5 B 81140 14 2N1307 23 BAIS6 15 CGeD IN34 8
4CY40 19 BCI3 13  BCzZlo 22 BFIST 28 C4%% 39 S8TI41 18 2N1308 28 BY100 17 (0A91 Eq) 6 N 8
AC¥41 20 BCIS6 17 DCZi1 28 BFI17? 24 G428 22  TIS43 23 oNing 26 BYi01 13 51 91, 7
ACY44 39 DBCI3T 17  BCX1z 28 BFi76 39 CMl 38 UT4S 30 2N161z 22 BY108 19 (0A70-0ATS 1ND16 7
ADI30 42 BCian 44 'BD121 68 BFITT 39 G 23 2601 #|1 ONITIl 22 BY4 18 Eq) INAI4B 7
ADY 535 BClad 33 EDI23 72 - BFIT8 38  C4dd 39 2Ga02 P INI889 35 BY126 16 QA5 39 18021 1
ADI42 53 BCl4l 33 BDIs4 88  BFI7T9 38  C450 24 =2G303 £ oNIS80 66 BYI27 17 OAISL 23 18951 ?
ADI43 42 BC142 33 BD131 55 BF180 33 AMATICO 21 2G304 27 aN1893 41 BY1°8 17 0A10 39
4Dl 55 BC43 382 RBD132 68 BFIBl 33 MATIOL 22 2G306 44 oN247 9 BY130 18 OAd? 8
LINEARILC s-FULL SPEC. DTL 93DI <S:FRIES
LOGIC 1.C's - )
Type Fo. 1o 28.88 100 up Price eries T.T '
L]
BP20I1C-8L201C 0p 590 50p J Tyee L o L 00ch 74§ J.L. LC’s
BP70IC—8BL701C 70p Bip 500 W Zpoc) 4o 13 12‘; BI-PAE STTLL LOWEST IN PRICE. FULL SPECIFICATION
BP 702C—SL102C 70p  86p 50> § Soon o 2 GUARANTEED. ALL FAMOUS MANUFACTURERS
BP70a—7270n  Sap  B0p  ddp P033 Lp 130 ifp
BF709—72709 40p B8p 33p [ 3LIFB 14p 13p 1%p 1 25 100+ 1 25 100+ 1 25 100
BP 709P—pAT0C w,, ssp 33p [ BP9 14p 13p 12p SN7400 0-17 0-18 0-15SN7450 0-17 0-18 0-15, sv-un 0-4 071 O
BP 110- 79716 i8p dap f] BROM “up lip 1% AN7401 0-17 0-18 0 16]aN7451 0-17 0-16 0-16(8N7Vi145£1-85 £1-54 41-43
BE T11—pATIL m, 48> 4ap [| BP9 D 24p N7 0-17 0-18  ¢-15] smass 0-17 0-18 0-15SN74150£3-30 £2.97 22-76
BP T41—72741 §5p 60p A5p [| BEME 13p 11ip fN7408 0-17 0-186 0-15[SN7454 0-17 0-18 0O-168N7415141-10 £1-05 0-89
708C 3lp 20p & BPO48 28p 27p Mp BN7404 0-17 0-16 0-15]8N7460 0-17 0-18 0-15EN7415341-32 £1-21 £1-05
TAA 263 770 eép  6lp §f BESSL 720 66p 6Blp SN7405 0-17 ¢-18 0 15/3N7470 0-32 0-29 0-27i8N7413421-98 - £1-§7 £1-78
T4A 203 e wp o BERNE A Im o 3 | mwmos 0% 08 CHSNIT o@i odp oisnNiissa 4 fio
TaA 350 .§7p E1-Thp #1-65 8NT407 0-38  O- - 4 . . 5ISN7T41 - 1-32
3 CRICESD ® N sE90sy 4p 4%y 3% SNT408 0-20 019 0-138Nv&74 0-41 03¢ 0-358N74157£2-00 £1-08 £1-87
= ] BPOOST Hp lzv agp gN7400 0:20 0-19 O0-18BN7476 0-50 0-43 0-4G/8N7TI1G0£1-98 £1-87 2178
BPI099 adp 29p gN7410 0-17 0-16 0-198N7476 O-a4  (-48  0-428N7.16141-68 £1-87 £1-76
NUMERICAL Devices may be mlml 1o qulli!y 8N7411 028 0-27 O0-268SN7480 0-74 0-71 0-B4ISNTL16284-40 24-13 £3-85
5 for quantity price. Larger quantity SNT412 089 0-34 O0-318Nv481 £1-32 £1-87 £1-218N7:16324-40 £4-18 43-85
INDICATOR TUBES prices on application. (DTL 830 SN7413 0-82 0-20 0-273xN7482 0-98 085 0-943N7416422.43 £3-37 £2-31
aDes .. b 1 - #1.g7 | Beries only). BN7418 0-48 O-44 0-423N7433 #1-81 £1-18 41-05[BN74165£2-48 22-42 £2-37
_GR11¢ - . ol ey S L SN7417 0-48 044 0-428N7484 $1-10 £1.05 0-998N7416623-85 £3-68 £8°30
3015F Mibitron . - 21-50 [ O ——— IN7420 0-17 0-16 O-15[8N7483 £3-98 £3-86 £3-74/8N74l74g9-53 £2-42 92-31
All indfcators 0-9 + Declmal point. 8N7422 055 O0-5% O0-50/SN7486 0-35 0-34 0-33[8N74175£1-76 21-856 21-64
All side viewing. Full data for all J] YVOLTAGE REGULATORS BN7423 055 0-53 O0-50/3N7489 £6-05 £5-78 25-50[SNT4176£2-76 22-84 2%-53
typea available on request. TO.§ Plastic 1'5 Amps N7423 0-55 0-58 O0-50/8N7490 0-M 0-71 0-€4EN7A177:3.75 £2-84 £2-53
TA.7808. 5v. (Equiv. Teo MVR 5¥) BNT426 0-30 (46 0-44/SNT481 $1-10 Z1-05 0-OD(BN7T4180p2-20 £1.78 21-X4
£1-76 8N7427 050 0-46 O-A4/BN7402 0-74 0-71 0-64[SN7T418126-05 4£5-50 25-23
ZxNas 20 cacs | TATEIR I o NVRLW | BN 077 0T OSSNTL 043 b4 OMSNTUSiEsEs s 4340
: b BN7430 0-17 0-1 -15laN7a0¢ Q- - B 115423-85 £3- -
¥C. Bsdio Bec. incl full cir. data SN7432 0-50 0-456 0-44/8N7495 0-85 O0-E2 0-75/3N7<100£2-15 £2-09 22-04
e ——— P BN748: g-';lf 0-83 8-321«7498"2-96 ‘2-93 o%swuslgg g-g;. ﬁﬁ
¥ SNTH3T ¢ ¢-58 0 7 82 £1-78 £1-71[8N74192 - -
USRS R e N7438 071 068 0-63ENT(10441-07 &1.04 0-278NT4lp3sz-20 #1938 41-8
RTL LOGIC 1C's DUALIN-LINE I1.Cs. TWO Ranges SN7440 0-17 0-16 0-15/8N7410521-07 #1-04 O-27(8N7419422.97 £2.86 £2°76
PROPESSIONAL & NEW LOW COST. KT441 0-7¢ O0-7L 0-GASN74107 044 0-42 0-40SNTA195£2-20 £2.00 21-88
Price each = sN7442 0-784 0-7L O-B4ENV4110 0-61 0-50 O0-55BNV419681-08 £1-87 41-78
1-04 25-99 100 up | PROF. TYPE No. 1-24 25-99 100up. 8N7443 £1-48 #1-38 £1-82ANTi11141-38 &1-27 4£1-21|5N7419741.98 41-87 £1-76
UL80O 38p 86 %9p T30 lipintype 33p 300 27 s7444 £1-43 £1-88 £1-89BNTJ118£1-10 41-05 0-89SN7419826-05 £5-50 £4-95
TN 385 30 29p 15016 ,, E 3 R A A SN7411941-49 21.33 41-21'3N74199£6-05 £5-50 £4-95
ULI23 §5p Blp 49p LOW COST No. IN7446 £1-07 £1-04 ‘BK'MWI 0-44 0-41  0-35|8 Terminal Pos Vol Reg. TO.S
= BPS 14 16p Mp 12 BN7447 £1-10 £1-07 05/3N7412241-54 £1-48 41-£1Plastic O[P L5 Ampa. ATE05
BPS 16 17 1p 13 8Ni448 £1-10 £1-07 11 ‘05/SK74123£3-08 £2-97 £2-80/3V. & pA78IZ 12V.£1.76 each

ALL PRICES INCLUDE VAT.
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BRAKD NEW TEXAS
GERM. TRAXSISTORS
Coded snd Guaranteed
Pak No. EQVT
[eerg ¥

0OC4s

oG78
203994 UN1302
1'10 B 2G417  AF1IT
Al 55p each pak

KD 120 RIXIE DRIVER
TRANSIETOR.

Suitable replacement for
BAX 21, C 407, 2N 1883

25 100

0-17 0-18
L e —
8. trans. suitable for
P.E. Organ. Mctal TO-18

Eqvt. ZTX300 6p each.
Aoy Qty.

UT 46 UKLJUNCTION
TRANSISTORS

Direct.  rcplacement for
T18 43rand BEN 3000

GENERAL PURPOSE
NPN SILICON SWITOH-

TQ-138

0 EN704/8. -
27/28/85A. All u=mble
devices Do open or short
circuits. ALSO AVAIL-
ABLE in PNP Bim. to
2N2905, BCYT70. When
ordering pleaac  state
preference NPN or PNP.
£p

20
50
100
500
1000

o— o e—
SIL. &.P. DIODES ly
S00m W 20,
A0PIV(Min.) 100. .l 8."
Aab-Min. 500_.5-50
Fulls Tested 1,000, .8-50

Yer
For
For
For

825
For 1430

Ideal for Organ Buildere. [ go

GP 100 TO3 METAL
CASE GERMANIUM
Yabo—HOV. Veeo—50V.
IC.=10 ampe. Ptlot
30W. hfc=30-170.
RBeplaces the snajority of
@ermanium power trap-
aistors in the OC, AD

0-44 0-40

GP 800 103 METAL
CASE SILICON

Vebo = 100V, Yeeo=60V
1.C.=—13 amps. Ptat—
115W. nhfe—20. 100iT. =
IMHz. Suitable replace-
ment for 2N 3035,
BDY 11 or BDY 20.

1 26 100+
0:55 0-53 0-51

NEW 7th EDITION

TRANSISTOR EQUIVA-
LENTS ROOK. A com-
plete crosa refercnce and
equivalents book for
Eurvpcan. Anerican and
Japanese Transistorw.
Exclusive to BI-PAK.
90p cach.

_——— —

A LARGE BANGE OF

E 2400 TOS XPX
SILICON HIGH
VOLTAGE
Veba —= 250V, Veen=
160V. 1C.—6 amps
Ptot =30W. hie =typ.20
I'I -3MHL

100+

25
0- 55 0-44

a-50
ADI61/162
PXNP
M/P _COMP  GERM
TRANS. OUR. LOW-
EST PRICE OF
PER PAIR.

LOOK FOR OUR

AUDIO &
ELECTRONIC
COMPONENTS
ADVERTISEMENTS

in PRACTICAL
ELECTRONICS
RADIO CONSTRUCTOR

QUALITY TESTED SEMICONDUCTORS
FPak Ro.

20 Red upat transisiors PNP 0-65

18 White spot R_P. transistors PNF . 0 55

4 OC 77 type transistors

G Alatched transistors 0044]4515”'811)
4+ 0C ..'ph-amlstora -

5 0C*3

D transistors .
129 ranaistors P\'P hlgh g-m

ESSSE

oooco oooooQo0

28 & uaéa AERELERES

(=21

5 NPN 2 x ST.14l & 3 x BT.I40... .
MADT'S2 x« MATI00 & 2 x MAT
l"O 0-55
3 l!\DTS X MAT 101 &1 x MAT o
o-
4 0(, 44 Gernanium transistors A.F. 0-59
¢ AC 197 NPN Germanium transistors 085
2 20 NKT(r;ns!-,tarﬂ AF. R.F.coded .. 0 55
10 QA 202 Silicon diodcs sub-min.. ..
8 OA B1 diodes
15 IN®14 Slicon diodes 75 PIV TBwd
R 0A9% Germanium diodes sub-min

coo

INGS
2 10A IV $licon rectifiers IS423R
2 Bllleon power rectifiera BYZ 13 -
2 Ailicon transistors 2 X 2N695,
1 x 2N697,1 x 2NA08
Slllmn switch tranaistors 2NT06

& F-EE aaa

)

SBﬂlwn awiteh transistors 2NT08

3 PVI‘RIilton tranaistors 2 X 2
1 x 2Nti32
3 Sllleon NPB transkstors 2N
7 Allicon NPN transistors
S00MHz {code PAST) _.......
3 Sillcon PNP TO-5. 2 x 2} 904 &
1 x 2N2pos 0-55
7 UNS848 TO- anhs‘!cWO!le NPN 0-85
S 2N3053 NPN Rilicon translstors .. 0-55
97 NPN transistors 4 x ON3703, § X e

ELECTRONIC SLIDE-RULE

The MK Blide Rule, designed to simplify Elec-
troute calculations features the following scales:—

KING OF THE PAKS  Unequalled Value and Quality
NEW BI-PAK UNTESTED

SUPER PAK SEMICONDUCTORS

Money back refund if oot satisfied i

Pak Xo. Deseription

U 1 120 Gisss Sub-Min. General Furpose Germanlum Diedes
1 0 Mixed Gensaninm Transistors AY/RY
75 Germanium Gold Bonded Sub-Min. lise 0A5, 04
40 Germanimn Transistors likc OLH
60 200mA Sub-Min, .. Silicon Dicdes -
30 Bil. Flanar Trana. NPH_like BST954. 2 2T
16 8i1. Réctifiers TOP-H \',!.‘ TH0mA \LTG RANG
Q BIL Plansr Dindes DO-7 Glaan S50mA like 02200
20 Mixed Voltzges, 1 Wait Zener Ditrlaﬂ_

25 PNT Sl Planar Trans. TO-5 like 2N1132,
12 Sillcon Rectifiers Epoxy 500mA up to 800 P1V
30 PNE-NPN Sll Tansisiors 00200 & 25 104

T Trans. TO-5 like BFE 61, 236
10 8 Amp Bilicon Rectifiers Stud Type up to 1000P1V ____
30 G ENFP AF T TO-5 iike ACY 17
TGI8 8 6 Amp Silicon Rectifiers BYZ13 Trpe up to 600 P
25 8ilicon NPN Transistors iike BC108

(H1]
620 1" 1-5 '\mp Bilicon Hectifiers Top Hat up to IOOO PIV .

iat

30 MADT'I iike MHz Gerlen PNP Trlnﬂlnom >
20 Germanium 1 Arop Rectifiers GIN Berl
ﬁ' 25 300 MHzx NPN Shicon Transiatars
U2% 30 Famt S“'Ilcbmz Bllteon DIO:ICA like

< v

FEREER

- O

E)
Uso
st
ESE

o1 1_Amo SCR’s T0-6 can, Up to 600 PI\' v CR81/*

15 Plastic 8ilicon Plenar Trans. NI'N 282920

90 Silicon Pianar Plastic NPN Trans, Low Noise Amv'.' 3707
25 Zener Diodes $00mW DO-7 case 3-16 volts mixed ... i

13 Piaatic Case 1. Amp STicon Rectifiers IN4000 Series
!0 Bllicnn PNP Alloy Trans. TO 5 BCYU6 "SWH

olaie o

l

2
&

o
-
o

!

U3s 25 Sllicon Planar >

-

© o o

mmn Trana, np\' 700 M1z 38301
30 RF. Germ. PNP Transistors 2N1303/5 TO5 ..

az'

Converslon of F and War
Caleulation of L. C snd fo of Tunel (‘wculls.
Reactance and Self inductlance. Area o!f!!rdm

16 Dual Transistof= 6 lcad TO-5

bl

Volume of Cylindere. Renlstance of €
Weight of Conductors. Decibel Calculations.
Angle Functions. Natural Logn and ‘e” Functions.
Muitiplication and Division. Squaring, Cuablug
and Square Roots. Conversion of kW and Hp.
A mnet for every electronic englneer and enthusi-
est. Size: 22 cm x 4cm. Complete with case and
Price cach: £3-69

in a

SILICON PHOTO TRAE-

SISTOR. TO-18 Lensend |

NEPX 3im. to BPX 25 and
T21. BEAND NEW. Fult
fdata  avsllable, Fally
fuaranteed.

Qiy.  1-2425-08 100 up
Pricc ea. 85p 44p 88p

TED Tran. Plastic TO5 nqnmm
7 SA BCR. TO8A np to AIOEIV

Code No's. mentioned Sbore are given a3 a guide to the type of deviee In
the pak The devices themselves are normally unmarked,

FULL RANGE OF
DICDES

VOLTAGE BARGE
£-237. 08V (DO-T
Czaz) 15p es. W (Top-

PIVIA 3A BA

Stud) 88p s

INTEGRATED CIRCUIT PAKS

Manufacturers * Fall Quts” which include F
These are claxseéd as -out-of-zpec’ froiu the maker's very rigid specifications, but

I and Part-F 1 Tnita.

NEW LOW PRICED TESTED S.C.R."s

TO5 TOBBTOARETOG4TO48TO43 TO4STOS
500"6028039039052
100 0-

SIL. RECTS. TESTED

'PI" JlIOm A 750mA ‘.lA
0-08
0-07
0-10
0-15°
0-18

]
Ed
©®
-

5A 7A 10A 16A 30A

=8

DDA D
=3
@

55
EIBEERRE>

0550591'37

2 ey
& ria ek
BELY

OGQUQGO
scsoc00en |
ks
1 2]
OOO???OQ
-N-F-F-F-X-Y-X-1

0-
]
0-
o
0

0
0-
0

are ideml for learnlng sbout I.C’s mnd cxperimen

Pak ¥Mo. Contents

TIC00=12 x 7400
U012 x 7401
VICo2 — 12 x 7402
UIC03=12 x 7403
UVICHd =13 x T404
TVICOS =12 X 7408
VICOSwmB x 7406

VICHT=8x7407

VICL0—-172 X T410
TIC20 =12 x 7420
UIC30= 12 x 7430
DICAN =12 x 7440
TIC4L — 5% 7441

TIC42=5x 7442

0-55
0- 55

0000000000000 00C

Packs cannot be split, but 25 assorted piecea {our mix) Is availgble sa PAK GIC N1.

CRERBREERERRDER

Price | Psk Ro. Contents ?ricn

UIC46 =5 X T446
UICi8 =5 XT448
TICS0—12 x T4B0
VICSl =12x 7451
UIC53 =12 X 7433
UIC54 =12 x 7454
V1080 —12 x 7460
DICT0=8x 7470
VICI2=8x 7472
DICTI =8 X T473
VICT4=8x 7474
UVICTE =B x T478
UIC80— 5 x T480
UICHL =8 x 7481

0000000000000 0000
ESS‘.GEESGEEE%&EG&E

UICH6— & x 7486

tal work.
Pak Ro. Contents Price

S each.
UICH =5 x 7490 RO Ly

TRIACS

WITH | VBOM 24 64 10A
TO-§ TO-66 TO-

ip £n

4NSB1Y 31p 2N545R 35p
2N3E2(0 55p 2ZN5459 44p
oN3s21 30p BFWI0 88p
2N3823 3lp MPF105 &lp

FOR TUSE
TRIACB.

BR100 (D32} 41p each
L

mcal 5 = Td01
UI

UlCSl 527404
VICeA =5 %7495
TICYE ~ 5 X TiD6
UICI00 =15 x 74100
TVICI31 -5 x 74121
TICI41=5 x 741‘1
UICIsl=
TIC1I4="5 x 74164
UICIS3—6x 74193
UICI89 =5 x 74199

UIGII 26 Assorfed
74's 1-85

ORF12 48p
OKP60, ORTEL 44p

2N305h

115 WATT SIL
POWER NPN
55pEACH

ceccoocooossss
LRGRREDRRGEE RS

D1690 XPK SILICON
DUAL TRARSISTOR

(Bimﬂll' Io 232060)
100+
0- 28 o Eﬂ 0-23

BLP 19/20 TO3 NPN FLABTIC SILICON
Yebo =100V, Vceo =50V. LC.—10 ampr. Piot
50, hfe=typ. 100 rr 3MHz.

BLF 19/20 Matched o
200+ 25

o2z 08 081 0 55

25

0-88 035
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CADMIUM CELLS

5 =3
L e
83 121

100
200
400

FREE

One 55p Pak of your
own cboice free with
orderssalned £4areyer

10 amp POTTED
BRIDGE RECTIFIER
on heat sink.
[00PIV. 99p each

Giro No. 388-7006
Please send all orders direct to warzhouse and despatch depariment

I-PAN

P.O. BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas add cxira for airmail.
Minimum order 55p. Cash with order please.
Guaranteed Satisfaction or Money Back

637

earh




Everyday Electronics Classified Advertisements

RATES: 9p per word {(minimum 12 words). Box No. 20p. extra. Semi-display—£6-00 per single column inch. Advertisements mustbe prepaid
and addressed to Classified Advertisements Department, "EVERYDAY ELECTRONICS,” i.P.C. Magazines Ltd., Fleetway House,

Farringdon Street, London EC4A 4AD,

RECEIVERS and COMPONENTS

TUNBRIDGE WELLS, components
from Teleservice, 108 Camden Road,
Kent. Telephone

Tunbridge Wells,
31803.

COMPONENTS GALORE. Pack of 500

mxxed components manufacturers sur-
lus plus once used. Pack includes
esistors, carbon and W.W., capaci-

tors various, transistors, diodes, trim-

mers, potentiometers etc. Send £1+ 10p

gand&cwo to CALEDONIAN COM-

P(;)‘.' S, Strathore Road, Thoraton,
ife.

MUST GO! Electronic components.
Pots, resistors, capacitors, etc. Send
large stam ed, ad ssed envelope for
list. P. FASQOLI, 28 Middleham Street,
Manchester M14 TNG.

BOOKS

WORLD RADIO TV HANDBOOK 1974
(published December}, £3:15! De-
livered direct from Depmark if
ordered now! How to Listen to the
World (late October}, £2! Postage and
VAT included! Every order acknow-
ledged immediately! David McGarva,
PO Box 114, Edinbutgh EH1 1HP.

RADIO BOOK SERVICE|

Handbk of Transistor Equ-vg‘ Substmne; ...... 45p
Boys Bk of Cnéﬁ’al Sets and Sim e Circuils ..
Haw 10 make TV Aer-als, ands 1.2,

r\nung  Manual..
TCUI!S for ad:o Controlled
ransistor Circuits for Beginners.
Practical Transistor Novelty Circutts

Manual of Electronic Circuits for tnc ‘Home....5

Ail prices include postage & packing
Dept E. 40 Elwill Way.Beckenham BR3 2r2

ot iRy
Aehayal

TLODVY

o
LR

CHRIS SMITH COMPONENTS. Vero-
board holder 10 inches lomz2 S5p {(as
in E.E.). C60 Cassettes 26 station
intercom £3 (Kit £2-50). DPDT slide-
switches 10p. Sp for lists. Post 10p
C.5.C. 31 Priory, Neston, Cheshire.

Conputar Panels, 5-BC105, Diodes, 4-35p i0p) A
Wire Ended Nonn&—-lﬂ—!l)p (Bp) Sillcon
Diodes B50V 1yA. 10-3Sp. (5p). Ass. M.C.
Matars 2°-3" £1:15 (25p). 100 Mixed Polyltyrenel
S.°Mica capa Stpp Tagboards 20 way,1;" between
ping 18pp. Simlfar 12 way 13pp. Copper C. Pax
Panels 5§” x 5¢” 6-45 p.C.p. " x 94 25 p.C.p.
6-£1-20¢cp.

71b Assorted components £1-8Cpp.

21b Assorted computer parels £1-80pp.

J. W. B. RADIO
75 Hayfield Road. Salford 6 Lancs
Postage In brackets. Mall order oniy

SPECIAL resistor kit LW Carbon
Film 10 each EJ12 value. 220 to 2-2M.
Total 610 for £3 p&p 10p. NEK Elec-
tronics (E2), 28 Carnegie Road, St
Albans, Herts.

Express
Components

E.E. PROJELTS!

General Purpose Amp £4-50
20W Shaver Inverter £4-00

Beta Component Board
(Kit only) £1-30

Beta Transformer M218 £1-85

WAA-WAA

SEND AMOUNT SHOWN iN COST
BOX TO RECEIVE KIT.

FREE POSTAGE w«. onty)
I7 Albert Sq. London,EI5 IHJ

638

EDUCATIONAL

TECHNICAL TRAINING in Radio, TV
& Electronics thro* world-famous ICS.
For details of proven home-study
courses Wwrite (Dept. 731X},
Intertext House, London SW8.

FOR SALE

TIMBER Plywood cut to your require-
ments. GENERAL WOODWORK SUP-
PLIES, 76-80, Stoke Newington High
Street, N16 5BR

ALL BACK COPIES of Everyday Elec-
trodics offers. 12 Birch Drive, Billing-
hurst, Sussex. Phone 2248.

EXPERIMENTERS! Hundreds of un-
usual items cheap. Catalogue 5L;p.
Grimsby Electronics, 64 Tennyson
go:}ad) Cleethorpes, Linc¢s. (Mail Order
nly}.

SERVICE SHEETS

SERVICE SHEETS for Televisions,
Radios, Transistors, Tape Recorders,
Record Players, etc., from 5p with free
Fault-Finding Guide, S.AE. orders/
enquiries. atalogue 15p. ilton
Radio, 47 Bohemia Road, St. Leonards.
Sussex. Telephone Hastn.ngs 29066.

MISCELLANEOUS

OMNI-DETECTORS

{Featured % TV % Radlo % Nat. Press)
Ancient art of Dowsing In Modern Guiss. Thrill
to new diseoverty in this aver-lcoked aspect of the
Electro-Magnetic Spectrum. A LABORATORY
IN A SINGLE PACK. Tréasure Hunters! Use
Omni-Dectectors to:—
¢ Locate ANY buried substance, ANY depth.
* Save hours of frultiess searching—MAP-

DOWSING pinpoints sesrch area before you
leave home.
*® Limitless other uses.
Dowalng used in World War2 and by USA troops
In Vietnam to locate undergraund springs,
tunnsls, mines.
Send only £2-80 + 150 p. & p. for unique pack of
4 dowslng Instruments (non-electronic) and ex-
pliclt 40-page manual to sole supplers:—Omni-
Datector Co., (Dapt. EE), 27, I.ath-m Road,
Twickenham, Middx. TW1 1B

N

CONSTRUCTION AIDS. Screws, nuts,
spacers, etc., in small quantities.

uminium panels punched to spec. or
plain sheet supplied. Fascia panels
etched aluminium to individual re-
quirements. Printed circuit boards-
masters, negatives and boards, one-
off or small numbers. Send g for list.
RAMAR. CONSTRUCTOR SERVICES,
29 Shelbourne Road, Stratford-on-
Avon, Warks.

BATTERY ELIMINATOR KITS. Our
well-known Mini Mains Pack Kits now
complete with™ drilled insulated base
x 55mm. Fits into space of most
large transistor batteries. Easy wiring
instructions. Safe, silent mains trans-
former, silicon rects, smoothing capa-
citor, all top grade. For ONE of
these voltages (state wh i SV
max.; 6V, 180mA; SV, 120mA;
18V 60mA. £1-50 VAT inchided. By
mail only, UK gost Sp. Amatronix Ltd.,
396 Se]sdon R South Croydon, Sur-
rey CR2 4D

RADIO & TELEVISION AERIAL BOOS-
TERS £2-95p, five television valves 45p.
50p bargain transistor packs, bargain
£] resistor and capacitor packs. UHF-
VB'P televislons 7-50, carr. £1-50;
E. - Jeafiets. ELECTRONIC
MAl’L ORDER (BURY) LTD., Bridge
Street, Ramsbottom, Bury, Lancs:

BEGINNERS, we exist for you. In-
struction, ¢omponents, constructional
kits. Send S.AE. to Electrolern,
Lyburn Lodge, Nomansland, Wiltshire.

DON'T LOOK

unless you can resist the temptation to

gec these super ‘attention-getters':

9 Pocket-sized MAXLI-VOLT Big
dinch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries. Carry it around any-
where. Only weighs about 3 oz.
(85z.) send £1:35 for your Maxi-
Volt now!

Y Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests requlred to operate
this tr ised equip Ezse
to build. Get transmlmng Send
£5-90 for yours now!

¢ Psychedelic MINI.STROBE Kit.
Take a pocket-sized lightning storm
to Disco's and parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £2-20 now!

(Al prices include V.AT.. packing.
and postage.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail arder only)

Or for mare details, send 15p for lists,

plus free design project sheet.

LOW-COST I.C. MOUNTING. LC.
socket pins in lengths of 100 pins
for 60p ((El&p 5p) E. details and
sample. askell Oak Lodge, Tansley.
Derbyshire
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P.E. SYNTHESISER

KNOB KIT
Complete kit as Feb._ issue post
43 knobs. 7 calibrated discs. £3 9' fres

DE LUXE KIT a: above but
calibrated for programming

Inclusive-postage and V.A.T.

RE-AN PROBDUCTS LTD.
Burnham Road, Dardford, Kent
Tel.: Dartford 20705

ELELTRONI kIT

EDUCATIONAL FUN FOR ALL AGES 71070
Click topether elexctromic kit makes
THIRTY dif{eremt working

Trarsistor RADIOS, niaeahcma
amplifiers, alarms, morse ede, @z
COMPLETELY SAFE.

INSTRUCTIVE & FASCINATING
Beautifully produced electronic
TENASLONS And Gdmponents an-

gt in Wampercnt plasic

block {orm pius all sconzories.

NO SOLDERING, witing oF 50 8aing.
HIGHLY INSTRUCTIVE 80 PAGE
CIRCUIT & DATA MANUAL INCLUDED

£6.95 per complete Kit inc. Battery, p & p.
Crnar Kuzs 1o — 16 Projeces £4.95: 100 — E14.50 o,
Sansfacron guaranieed Speci:al quOTAtIoNs.
tor Educational Aumhonties on request.
Cheque or P.0. {or SAE for catalogue) to:
ELECTRQNI-KIT, 34, Brookfield, West Hiil,
Highgate London, N.6. Mail order only.

5_89 post

free

GOMPUTER PANELS

Type E: 4 OC29 4 ACY19, 8 other transistors 35
diodes etc £1(10p) ; Type H; 12 ASZ20 + 176 other
components 68p(10p); TypeM 17 sllicon transis-
tors, 2 trimpots, etc S0p (8p}. 12High quality parels
Including IC's, trimpots, power transistors efc
£2(25p); 3Ibs lower quaiity £1(2§n) 7Ibs szqu).
56lbs £12{c/p). COMPUTER TAPE x $200

on 7° NAB spool 68p (25p), 27 x 1800’ on 104"
NAR spool in case 63p (a0p).

7lb BARGAIN PARGELS

Mundreds of NEW resisiers, capacitors, pots,
switches, crystals, PC boards ot¢, 1oads ol odds
& ends, Only £5:65(37p).

CASED AMPLIFIERS

4 valve amplifier with tane and volume cantrols
giving 3 watte guiput Into the 7x 4° 3 speaker. Oak-
faced cabinet 14 x 13 x §° also eontains non-
standard tape deck. Mains operated, tesied In
-good working condition. Only £3 (£1 up to 200
miles, £4:20 over). Suitable cassettes £1(25p);
spares heads 40p. ICT 1300 computer. All parts
aveitable. Docks from £15.

NEW COMPONENTS: 741C 22p, BC107 8p;
283055 350 ; OCH40 28p; OCH70 15p; BCYT2 8p.
VAT NOTINCLUDED-ADD 0% TOTOTAL.
Carriags In brackets, small parts 4p. SAE list,
enqulries,

GREENWELD ELEGTRONICS [EE7]

24 Goedhart Way, West Wickham, Kenl
Shep at 21 Deptford Broadway,

Teli 01.592 2009 and 38 Lower Add.scombe Rd..
Croydon, Callers most welcome.

TREASURE TRACER
MK "l Metal Locator

W Varicep tuning

W ExceSent sensitivity and slability

B Wrighs only ZZe,

Ml SPEAMC AT ENPROAE ORLEILON

Il Knocay down o ondy 1Tin

B Prebusit sémrch coll s3sembly

W Mniztry approved design

B Thoroughiy pratesaanal finish

B You anly poed 10idaring iron, rorewdriver,
DlSrs and snips

W Complately new désign

Send sar bor ieafiet

v £9-80 =iv-£13-75

LONDON E11 BN (Mall order u.l,)
= =
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PLEASE BE SURE
TO
MENTION

EVERYDAY ELECTRONICS

when replying to |
advertisements '

Newest. neatest
system ever devised for stering sm.all
parts and components; resistors.
capacitors, diodes, transscors. eec
Rigid plastic unlts. intertock fogether i1n
vertical and horizental combinations. Trans-
parenc plastic drawers have label slots/{D ZD
have r=movable Space divider. Build up any size
cabines for wall, bench or rabie top. SINGLE

UNITS(5 x24"x23°) £1 :25 Dozen. DO UBLE
UNITS £2-10 Dozen. TREBLE (3D) £-20
for 8. DOUBLE TREBLE 1 drawers in one
outer case (6D2) £3- Elors EXTRALARGE
SIZE(SDI) £3-10 for 8.

PLUS RUANTITY DlSCOUNTS! Order
£6 and aver Deduct 5% in the £, Order £10
and over Deduct 74, in the £, Order £20 and
over Deduct 10% in the £, Pack.’Posc Carr.:
Add 35p to all orders under £10. Orders over
£10 P:P-C free.

PLEASE ADD I0% VAT TO TOTAL
REMITTANCE

(Dem EEIN). t23 CRICKLEWOOD BROAD-
7 Y. LONDON N.wW.2
* 0|-450 4044

| A RS

if you have
difficulfy in obtaining

Everyday
Electronies

Please place a requiar order with
your newsagent or send 1 year's
subscription (£2-35) to:—

Subscription Department,
Everyday Electronics,
Tower House,
Southampton Street,
London, WC2E 3QX

0L L e =

“range AGC circuitry and voltage stabllizer. With

SINCLAIR EQUIPMENT

Project 60 FM Tunar £15-35 {£1-85)
2 230/Sterao 60/PZ5 £16-75 (£2-05)
2 Z30/Sterec 60/PZ6 £18-35 (£2-25)

zsolsmeo BO/PZ8[Trans £23-20 (£3-70)
Z30£3:50 (55p) Steren 0 £7-80  (93p)
250 £4-30 (63p) Trans for PZ8 £2:95 (50p)
PZ5 £3-41 (57p) 2000 Amp £22-00 (£2-70)
PZ6 £8-30 (83p) 3000 Amj £31:50 (£3-35)

P78 (
Qf6 £590 (799) Project 605

PRDJECT 60 KIT £2-70 (4¥p}
QOur extremely popular kit contalns the extra
capacitors, din piugs and sockets, cable and fuse-
helder neaded to complete Project 60.

BATTERY ELIMINATOR BARGAIN
Intreducing the moat £3-68 (58p)
versatlle battery
ellminator ever offered,
with a high current
output that makes it
suitable for operating
maost battery tape recor-
ders, record players,
cassette recorders and
shavers. Inpul 200/240V.
Output voitage selected
by front panel swilch
may be set to 3V, 4-8V, 6V, 7-5V, 9V and 12V at
500m A, T

IC RADIO CHIP TBASS £2-10 (32p)
The world's most advanced IC radlo chip. Con-
taing RF Amp, osclliator, mixer, IF Amps, wide

data £2-10 {32p). Send S.AE. for frec leaflet.
A kit of ragistors, capacliors and IF filiers la
available to o with the chip for £1-75 (29p).

$-DECS AND T-DECS
S-DECS  £1-44 (25p)
T-DECS  £2-38 (40p)
#-DEC A £3-18 (43p)

16dllIC
carrlers £1-20 (17p)

SINCLAIR SUPER IC12 £2-10 (43p)
Supplled

camplete with

free 44 page -
instruction

booklat and !

printed circult

i

DELUXE KIT 3

Includes all parts for the printed circuit and vol-

ume, bass and treble controls needed to complete

the mono version £1-55 (28p). Stereo model with

balance control £3-58 (46p).

BASIC KIT FOR THE 1C12

Contains components for P.C. board and volume

‘and simple tone controls. Mono verslon £1-25

gsp) Steree model with bajance control £2-90
p)

IC12 POWER KIT

A get of components to construct a 28V 0-5 Amp

power supply £2-47 (50p),

LOUDSPEAKERS FOR THE IC2

5° 8 ohm £4-10 (27p). 5° x 8 8 ahm £1-55 {(37p).

10° x 87 15 ohm £2-20 (44p).

PREAMPLIFIER KITS FOR THE 1€12

Type 1 for magnetic plekups, mics and tuners,

with 3 position equalization switch. Monc madel

£1-30 (24p), Sterco modcl £2-30 (34p). Type 2 for

caramic or crystal pickups. Mono é0p (17p).

Stereo £1-20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

SINCLAIR EXECUTIVE CALCULATOR

NOW ONLY £38 00 (£4 00).

SWANLEY ELECTRONICS
32 Goldsel Rd., Swanley, Kent

Pisase add the sum shown In brackets after the
price to cover the cost of post and VAT.
Mall order only. No callers, please.

: 639
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080 1417 | Beus cl2 [ B0 083 042 | MPSI36 0-68 anly). 7p. SINGLE (tANGED. LOC or LIN
850 1-55 | Beris 015 | BDYIO 125 015 B watt 5 (up to R:2% ] onix). Bp. 1k to 1M. 30p rach.
0-20 2.4% | 116 015 | BDY11 150 0-20 10 watt 5°; (up 1o 26k I only). TWIN GANGED. LOHW or LIN
0-20 1.05 | nC1sA 018 | BDYI7  1.50 035 10p. 1k 10 500k. 50p each
022 078 | BCIYT 21 | BOYIS 175 20| RETURN ;
013 081 | penig 011 | BLY1S 187 015
012 o-30 | RC1l9 g-g BB;uo é-g gzg OF Small value
50 | 15C21 K BDY3S a -1
017 Sos | Beiss  ois | BDYs0 080 23|  pOST SUB-MIN. ELECTROLYTICS
012 p50 | BCIS  0-20 | BDY61 125 020 id 1 val Iv 6 h
019 092 | BCI& 030§ BDYS2 100 | B3Y3s 0-20 SERVICE wide range ot vaiues only op eac|
0-24 046 | BCis¢ 011 | BF115  0-23 | BEYS1 025 e e
Pust and Packing 13p per orler. Eurape.28p. Conunanwealth (Alr) 86D (MIN). Matching charue L)
(audlo transistors onl[;'; 15p exira per pair. Prices subject to stock av ity, ALL PRI CES EXCLUSIVE OF lO ./o VAT
A. MARSHALL & SON
Tel. 01-452 0161/2/3 42 CRICKLEWOOD BROAADWAY, LONDON, N.w2 VISITOI’KS”\S\{!E(I;EOME
v ND HES, -5, -FRI
Telex 21492 &5 BATH STREET, GLASGOW, TEL: 04}-332-4133 $-5.0 8AT.
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Over 150
ways to

. engineer a
better, future

¥ -5

find out how

YOUr stbject nows |

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
sz about Radio &

. Electronics
maintenance and
repairs for a spare

1] time income and

a career fora

better future.

}é———cur OUT THIS COUPNmm e s s sy

Tick or state subject of interest
Post to address below.

in just 2 minutes

That's how long it will take you to fill in the coupon, Mail
it to B.LE.T, and we'll send you full details and a free
book, B.L.E.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs, We can do as much for YOU. A low-cost B.1.E.T.
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy

and you can pay-as-you-learn.

Why not do the thing that really inferests you? Without losing a
day's pay, you could quietly turn yourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the

page). No obligation and nobody will callon you ..

the best thing you ever did.

Others have done it, 5o can you

. but it could be

“Yesterday I received a letter from the Institution informing that my
application for Associate Meinbership had been approved. I can honestly
say that this has been the best value for moncy I have ever obtained — a

Student D.1.B., Yorks.

view cchoed by two colleagues who recently commenced the course”.—

“Completing your course, meant going from a job I detested to a job
tliat T love, with unlimited prospeets” —Student J.A.O. Dublin.

“My training with B.[.E.T. quickly changed my earning eapacity and,

in the pext few wvears, my
C.C.I°,, Bucks.

AIND OQUT FOR YOURSELF

carnings increased [ourfold” —Student

These Ictters —and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialiscd know-how employers seek. There’s no surer way of
getting ahead or of opening up new opportunities for yourself. It

will cost you 4 stamp to find out how we can help

you. Write to

B.LE.T, Dept, BEE2Z, Aldermaston Court, Reading RG74PF.
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You pay less
VAT with Henry’s
Low Prices

low_field transformer. Fibre

Glass PC Panel, complete chassis

work. Mow available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE QF CONSTRUCTION.
FACILITIES. Onfofl switch indicstor, headohones
socket, separace trable, bass, volume and baiance
controls, scratch and rumble fileers, monolsteres
switch, input selector; Mag. P.U., Radio Tuner.

]

Aux. Can be altered for Mic, Tape, Tape-head, etc.

Construcrional deails Refl. No., 21
30p. Oistributed by Henry's throughout UK. FRE

Kit (+VAT +50p or buile
pri:e£28- 5 carrjpacking) and tesced

DONT RELY ON YOUR MEMORY -
sBUY NOW AT BARGAIN PRICES - [Hengryx

--.\‘

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE | BUILD THE NEW

EXAN

Now builtand used by thousands
of satisfied customers. Features
slim design overall size in cab-
inet 154% x 23" x 6§, 6-IC's, 10
ransistors, stabilisers Gardners

&

E —Teak cabinet with complete Kic.

£55.00(+ VAT + 50p LIVING SOUND LOW NOISE TOP QUALITY CASSETTES

| ’574[a!alagug

HENELEGC
STEREO FM TUNER

A completely new high swability stereo FM tuner Features
variable eapacity diode tuning, stabiliser power supply, IC
Decoder, high galn low nei IF

stages. LED indicaters.
Tuning meter, AFC, easy to
construct and use., Mains
operated. Slim modern de-

sign with fibre glass PC,

teak cabiner, etc. Available

as a kit to build or ready builc
Overall size B* x 234" x 61", -
Produced to give high perform-

ance with a real price. (Parts
list 3nd constructional decails Ref.
No. 5§ 30p). Henry's are sole dis-
tributors UK and Europe.

it paice £21.00 (4 VAT)
et or built 2nd tested n4'95 (+ VAT)

HR @) gy

20 4 20 WATT IC

STEREO AMPLIFIER
As featured by
Procilcal Wireless
1972

o el MADE BY EMI TO INTERNATIONAL STANDARDS
ESPECIALLY FOR HENRY'S.
ALL POST PAID LESS THAN § REC. PRICES

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks all

facilicies. £98-50
100 watt amplifier for above £38-75
SLI00 100 watt mixerfamplifier with

slider controls 00
R50 50 watt mixer/amplifier £49-50

DISCO AMP |00 wart mixerfamplifier

chassis Unit.

DISCO MIXER/PREAMPLIFIERS

{OP for up to 6-100 watt amplifiers)
SDLI(rotary controls) £49-50
SDLI (stider controls) £58-50
DISCO VOX (slider controls) che
completa disco unit 6950
DJI00 100 watt power amplifier for

above 75
DJ30L 3 channel 3kw sound to light £29-50
Dj40L as 30L plus builtin microphone £38-75
DIMANATIC | kW adjustable speed

avto dimmer £15-00
SﬂCsEtl:loE STROBE £19-00. ROAD STROBE

Dlsco anti-feedback microphone £11-95
Colt 159 wate liquid wheel projector £12-50
150 watt Q! liquid wheel projector £50-00
150 watt Q! casserte wheel projector £50-00
Spare Efects cassectes large range of

patterns £8 |
Mini spor bank fitted 3 lamps £11
Auto Trilite {(mini with fiashers) £17-
Mixcrs{Mics/Speakers/Lighting

UK's LARGEST RANGE.

FREE stock list ref. No. 18 on request.

All prices carr, p3id (UK} (VAT EXTRA)

BarclaycardiAccess call, write or phone your
order 01-723-6963—easy terms for allers.

TEXAN Yfor [ Gfor | 10for | 25fer S
ceo tido | 0o | @do | Wy Awsome
STEREO SYsTem | €8 3 | &% | &8 | 42 i/
FLUSIERICERS AMINGS Quantity and trade enquiries, invited G

watt £4:00
FRE5 64" 10 watt £5-50
e S e

The Texan Sterec Systems include the %67 5 watt -

ualicy Texan Stereo amplifier BASS & MID RANGE—8 ohms (post 20p)
od and ready to use. A pair of AAI2 57 15 watt £3-20
0 20 watt Spcaker-Tweeter glilo 5§ |5 wate £5-60
systems size 217 x 127 x [0” and a choice B200 S 15 watt £6-45
of Garrard players built into a plinth B139/2 13" x 8 30 watt LF £10-25
with  Goldring _ GBOO TWEETERS AND CRO550VERS (post 20p)
magnetic cartridge. System 25 uses K2008 10 watt B or |5 chms £1-90
Garrard 5P25 Mk Il and system 76 the FHTS |5 watt 8 ohms £3-20
Garrzrd IAP7ds da qule' turntable. Al _l‘fg.?ll JDE;nr.: 8 ohms a;g
B3 | . .

i Fargstiplicd Axcent 100 30 watt 8 ohms £4-90
System 15 (list approx. £109) £79-50 | S30%° SR o

! SN7S5
Systemn 76 (lisc approx. £]17}) £89-50 SPEAKER KITS {carr. ctc, 35p)
(plus 10% VAT and plus £1-45 carr/ 20-2 8” 3

LEARN A LANGUAGE—complece with phras®
book. German — Franch — Spanish —
Iealian £1-36 per course. £5 for any 4.

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS

EMI 13" x 8"—full range speakers
(post 20p each or 30p pair)

*150TC—8 chms Twin Conc 10 watt
£2-20 each or £4-00 pair.

*450 |0 wart Cjo Twin Tweeters 3, 8 or
15 chms £3-50 each or £6-90 pair.

EW |5 watt 8 ohms C/o Tweeter £4:30
&ach or £7-90 pair.

350 20 watt C/o Tweeters 8 or |5 ohms
£7-50 each or £14-20 pair,

* Polished wood cabinet £4-60 post 35p.

& ohms full range (post 20p)
FR4 4 5

3kHz var. Clo
{ 0 watt £10-00 each

,EASY TERMS FOR CALLERS

20-3 B8~ 40 watt £15-00 each
LINTON 2 20 watt £15-95 pair
GLEND&LE 3 30 watt é‘éggg pair
BarclaycardfAccess, call, write or Eg:vﬁaz B2 it £20-40 ::Ic';x |
our order Ol 402 473§

KEF KK3 £32-00 each

KITS—TEST GEAR—

Bl BUILDYOURSELF A POCKET CALCULATOR |

A complete kit, packaged in a polystyrene con-

tainer and wking about 3 hours ro assemble—
AMPLIFIERS— ‘t_hu :‘hc Sinclgis Czrfnb;id;e por:ket ::l:ullat:r
rom Henry's. Some of the many features include
SPEAKERS—DECKS=— interface chip, thick-flm resistor pack, printed
circuit board, clegtronic components pack. =ncher
POWER SUPPLIES— Size 44" long x 2* wide x H” deep.
Fra: nllcharge wi:;:ztha k;gfo:;d:he mnlre adv:r;]:ed AG O
S ’ technologist is a 32-pige booklet explaining how
TRANSISTOR IC s to calculate Logs. Tangents. Sines etc. :g g
See pages 584—586 of this . Alzo available =
pag s £24 9 assembled £27 22 el
magazine | + VAT. ready to use. -+ VAT. ooea

l W’A VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.

Henry's

404.-406 Electronic Com‘punentsand Equiprr;ent 01-4028381 | Opsn:-
354.356 High Fidelityand Tape Equipment01-4025854/4736 | $am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6363 & days a week

I_] M ITED 303 Special offersand bargains store Alf stores

All mail to 303 Edgware Road, London W2 1BW open all day
Saturday

B e

s,

EDGWARE ROAD, W2
= e
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